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HIKE\'S JOURNAL
Preliminary Report

Recepfor for Phage 480 on Escherichia coli K12

Phage 4,80 showed very stranoe behavior towards various derivatives of EJcheri-
chin coli K12. The results obtained are summarized in Table I

Th* Behovior of K1251.0i"s fo" Phoge 480

"Resist a nl' '

C600 IF'. TLBj~. Loc~, I. ~. S, ,T'1.31

W1177IF~. TLBj~, Loc~, ?.~, sr, Tr, ,, I

W678 IF~, TLBj~. Loc~, I. ~. S, ,T'1.51

IF~. TLBj~. Loc~, 7. ~, Sr, A, t, T, ,,, IP678

112-12 IF~. C~, H~, ?.~, ss. Tr, ,51

Table I

"Sensitive ' '

K12 wild IF', pro1Ciroph, I. ~, S*I
. A~, 5.158-161 IF~. M~

W-3100 IF~, proloiroph, I. ', 5'1

W-3110 IF~. pro1Ci, oph, I. ~, S*I
"~' ''iHfr H IH{r. 81~'

IF~, TLBj~, Loc~. I. ~, S'IY70 S

F: compatibility factor. M, T. L. Bj. C, H. auxoirophic markers for meIhionine. Ihreonine,
Ieucine. Ihiomine, cystein, histidine LOG fermentation of lactose S . A, . Tj. 5
resistance 10 streptomycin. azide, phoge Tj and T, . I. ': Iysogenic for phDge ?

First this phage attacks K12 independently of I. and the F factor. Second,
strains carrying T'1.5 marker are mostly resistant to phage 4,80.

Strains 58-161 F' and W-1177 F~ \\, ere used in Lederbero's classical cross

experiments. The former is originally sensitive to 480 nut the latter is resistant.
Strain 58-161 is an auxotrophic mutant; F', A{~, T', L' BT' Lac', S' T'1.5,
480'. Strain W-1177 is a complementary anxotrophic Inutant; F~, M', T~, L~,
Bl~, Lac~, S'. T'1.5,4.80'. An attempt to determine the gene locus controlling
the receptor for. this phage was made by cross experiments on these strains. Re-
combinants \\, ere selected o1T synthetic media supplemented with 100 1401ml of

Table 2. The Segregation of Non-selective Chcrocfers ILOc and Tj, ,) in Recombinants
between 58-161 X W-I 177

Pore nls

58-161 IF~ x W-I 1771F ~
ITLBj ~, M ~ I ITLB I ~. M 'I

L. .~ 480, x L. .~ 480.

L. .~ 480* I L. .~ 480'

streptomycin. From the data shown in Table 2, the denetic factor seems to lie

located between Lac and T-L. The locus controlling the Ti, s-receptor' is also
probably located here.

From these results it seems that these two loci (T'/'1.5 and 480'1*) are closely
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Recombinants

I L. .~480' I L. .~480* I L. ,~480, I L. .~480*
567 52 53

129.3%I137.8%, 12.8%I 129.9%I

2

12.0,01
37

137. 0%I
31

131. 0%I
30

130. o061
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linked to each other or are even identical.

To study this an invest10ation was made of \\, he ther the T"1.5~-T'1.5 Iltutation
folio\\. ed by a 480'-*480" mutation. T'1.5 strains were all sensitive to 480, but
T'1.5 mutants selected from these T'1.5 strains were all also resistant to 480. Tlie
480'-*+80' mutation was follo\\, ed, as might nave been expected, I)y a T*1.5-, T"1.5
mutation (TalJle 3).

Table 3.

480
Tj

Ts

Recently Yanofsky of a1. (1959)') have described T'I full* mutants, \\, hich
are rare among T"T isolates in straiiT K12. All the ten T'I IIJ/I- Inutants isolated
IJy Yura (Virus Institute, Kyoto Univ. ) and the author \-\, ere also resistant to phage
Ii80. Though these 117;! deletion mutants were Ibund to carry the various Jul
region deletion (Yura, personal communication), all \\, ere resistant to Ti as
well as 4.80 nut were sellsitive to T5.

Ti ityp is independent LegioiT upon Ti, 5 marker' on the K12 chrontosoine.
However, from the fact that all the variety of T'I strains are always also the 480,
strain, it is clear that the Ti phage receptor gene is not only the same as the receptor
gene for 480 phage IJut also the receptor site on the cellular surface for both phages

This recepto^ site may I)e controlled by two different genes in the
Tj, 5 and Tj 1171 regions

Finally it is very interesting that one of the genes controlling the adsorption
of this phage is closely linked \\, it IT the 1171 region, because the ItJP locus is itself
also closely linked to this 480 prophage locus on the K-12 chromosome, as will
be descril, ecl elsewhere.

The Cross-resistance Interrelationship between 480 Grid Tl, T5

K12

se n silive

K12/480

resislance

Is c jinmon

K12/Tj. , I K12/Tj-T, yp
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