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BIKEN'S JOURNAL
Preliminary R"port

Specialized Transduction of the Tryp Gene by the Temperate Phage 4,80

The relationship between the prophage and its host bacterial chromosome
is a major problem in Iysogeny. This problem has been analysed extensively
in strain K12 of EJche?'ichin coli, a strain widely used for denetic recombination
studies. This strain is naturally Iysogenized by temperate phage I. and the distinc-
tive features of this 1<, 127. system, especially of the Gal-transducing particles, have
already I)Gen clarified by Morse, Lederl, erg & Lederberg (1956a, b)1-2), Arber
(1957)3), Champ1, ,11 (1957)+) and .thus.

In the present series of papers, 11 has been reported that the prophage 4,80
locus is closely linked on the K12 chromosome to the 1171 marker, which was ex-
tensively investigated I)y Yonofsky and Bonner's group. The transduction by
this phage of the lull+ gene to 10nb~ mutants of E. co!I K12 is described in this
preliminary report.

Using various 1171 mutants, tests were made to see whether' the Jul gene was
transduced by 480. With induced 480 grown on the 1171+ strain, the lull+ character
was successfully transduced into lull~ strains (Fig. I) (Table I). Withindo/e~, which
is mutants of the A protein of tryptophan synthetase (Yanofsky, 1959)'), transduc-
tions were also found (Table I ) . Attempts to transduce . eiies other than those
on the 1171 loci were unsuccessful and the tinique quality of the 4180 transduction
system was estal, lished.

Table I. Transduction-experiment at Various Loci

Plate used for
the dejection
of transduction

Marker

Tryp. T41
All

A23

A-mutant

B-inuioni

Arith. T16

3977

Cys. -B

Strain

T41 1480i'sr
All 1480!'sr
A2314i80i~sr
3623/480i'sr
4627/4/801'Sr
T1614801'Sr
3977/480i~sr
c-41480i~sr
C~P ~14,801~ sr
C~P~!4801' sr
Y7014801'sr
Y70 14801'Sr
Y70 14801~Sr
Hayes Hfr 141801'Sr
3637/4801~sr
A~M~

4801

Thy~

Proline

Threonine

Leucine

Bj

Methionine

Purine

Thymine

M . M . **

MM.

MM.

MM.

MM.

MM.

MM.

MM.

MM.

M. M . + Cys
M. M . +L+ B I
M. M. +T+Bj
M . M . +L+T

MM.

MM.

M . M . + Arg
MM.

MM.

Transduciion

+

,.

.-

+

+

J_ *

+*
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Gol. Gale
Gol4

Gals
Loc

Mol

Xyl
Arab

4627/480i*sr
3104

Y70 14801 Sr
46271;5801'sr
1027

Y70 14801 sr
4627 14801 51
4627 14801 sr
4627/4^801'sr

*
very rare

Recipient
Tryp

Table 2. Tronsducfion Rote of Tryp Cullures by Lysoles of Tryp

**

T4114i80j~
4627/4801'
3623/480i'

EMBGol

EMBGal

EMBGol

EMBLoc

EMBLoc

EMBLoc

EMBMol

EMBXyl
EMBArob

minimal medium

Strain

Donor

Piaque

titer in in I

Number of Tryp ironsducionis

40 1010

Control

ino Iysoiel

F1

,/

12

o

loinl Iysoie

4

Tryp transduc-
toriis per 108
PIOque forming
centers

685

361

240

1.7

0.9

06

Fig. I Transduction of fryp marker

upper plote, fryp colonies on minimal medium transduced by LFT-480.
lower left control of ironsducing phoge alone
lower right^ control of recipient fryp IT41j bacteria alone

From the data shown in Table 2 the ratio of transducino particles to PIaque



forming centers in a I\ sate may I>e calculated. In (4180) recipient, lop
ductants occur at a frequency of al>out one per 10'. Thi* frequency approaches
or. is of the same order as that of the A-gal transduction system. This one per 107
108 phage will be referred to as a LFT-480 10\\ frequency transducer) corres-
ponding to the LFT-A. The failure to observe gal-marker transduction with
Iytic lambda has been reported by Mcrie at a1. 1956 ' . This is also true with the
4180-tiyp transduction system.

The lop-positive colonies arising in transduction experiments were routinely
subjected to single colony isolation for' the establishment of heterogenotic clones.
Many transductants F 11:7p , gal were grown side by side on the master plate
replicated on a galactose minimal aga^ seeded with a F tryp gal culture and
were induced I>y UV-light. The donor and recipients should not IJoth IJe able to
Grow on this plate. After 48 hours incubation, as shown in Fig. 2, mass colonies
of transductants were foi. med corresponding to heterogenotic clones which gave
HFT (high frequency transducing) Iysates. The HFT-producing heterogenote
of the transduction al clones appeared with as high frequency as 76 out of 349
clones (21,5',), as showit in TalJle 3. This value is slightly lower than that of
the A-gal heterogenote (30',).

The number of transducinu particles in a HFF-480 Iysate has 13een estimated
IJy plating suitably diluents of the I\ sate with 1171 480 recipient on minimal

trans-

Fig. 2 Replica plating looking for the Heterogenotic strains.

left = muster plate of transductonls
right , replic@ plate
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Table 3.

Recipient cells

4627/480i' Tryp~, Gol~
3623/4801~ Tryp~, Gol~

Frequency of Heterogenote IHFT-producerI for Tryp Marker among
the Tronsduc*ionol Clones

Heterogenoies/total examined

39/1 72
36/1 77

transductions

per PIOque
forming unit

1461/09 1/19. I
I. 13 x I o9 1169 .O
o . 91 I I o9 1162 .7

1.94X109 1/25 .O
2.03 x I o9 1/19 .5
3.09 x I o9 1/26 .3
2.26 x I 09 1/25.0

O . 77 x I 09 11/27
I. 22 x I 09 1161.5
1.40X109 1157 .I

agar. The results of Tanle 4- show that HFT Iysates contained more than 10'
transducing particles. There were quantitative variations between Iysates.

The HFT-Iysate of I. -phage contains two types of particles ; ordinary A and a
particle referred to as I. -gal or I'dg (ATbei' at a/., 1957') ; Campbe11,1957') ; Weigle
41 a/., 19596)). The nature of the transducing particles in this Iysate is now under
Investigation

He Ierogenole

No; endogenj'exogen

4-I 4627/'Tryp'
4-?

4-3

5-I

5-2

5-3

5 -4

6-I 3623/Tryp'
6-3

6-4

Table 4. The PIOque Forming Titer and the Transducing Titer of the High
Frequency of Transduction IHFTj-Lysafes

PIOque formingironsducing
liter per in I liter per in I

% heterogenoie

22.7

20.3
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