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Inhibition of Coliphage N4 Infection
to Escherichia coli Mutant Defective in Mannose Permease
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ABSTRACT: Evidences that the mannose permease of Escherichia coli mediates the infection of N4 in
early steps, were obtained as follows. First, A mutant strain of Escherichia coli which was resistant to
both wild type N4 and lambda whose genome is Charon 4A containing human genomic fragments in its
EcoR I site, could not use mannose efficiently. Second, N4 could not infect pe/ mutant strains which
lack one or all of intact components of mannose permease. However, unknown alterations in N4 made
it possible for the phage to infect pel mutant of E. coli. It also turned out to be clear that the receptor of

N4 was different from that of lambda.
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Strain

genotype or relevant phenotype

source

Escherichia coli

WDT87 tna, trpR-5, AtrpEA2 a derivative of W3110 strain laboratory stock
NLR191 N4, * X pr mutant of WDT87 in this paper
WA921 rk-, mk-, thr, leu, met, lac,

supE™, resistant to adsorption by ¢80 Arber (11)
WAZ2127 pel mutant of WA921 Arber (11)
WA3155 pel- mutant of WA921 Arber (4)
pop2502 K-12 MM294 A malB101 Bloch (2)

* Aiip is the lambda with a genome of Charon4A containing human genomic fragment at EcoR I site.
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Table 2. infectivity of various coliphages into E. coli

NLR191
infectivity of phage?®
strain phenotype
N4 )‘Iib K10 A iy
W3110 mal+ man+ * 1 1 1 1
NLR191 mal+ mant# (¢ 0 1 >0.85

a Infectivity of phage was determined by efficiency of
plating (see Materials and Methods).

b 0 means <10-5)

* mal* man+* means that the strain can utilize maltose
and mnnose.

# man” means that the strain cannot utilise mannose effi-
ciently.
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Table 3. Infectivity of various coliphages into pel
strains.

genotype*®  infectivity of phage?

strain  III 1P 1M A, Az N4 K10 Nahp”
WA921 + + + 1 1 1 1 1
WA2127 - - - 0® 0 0 >09 >09

WA3155 + - + 0 0 0 >09 >09

a Infectivity was determined by efficiency of plating (see

Materials and Methods).

b 0 means < 10-5

* Genotypes for mannose permease are described. 111,

II P and II-M are the components of mannose permease.
N4hp means N4 mutant with an extended host range

for pel bacteria.
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Table 4. infectivity of various coliphages into E. coli

pop2502
phase infectivity?
A vir -b
Alib -
K10 -
N4 +¢

a Infectivity of phages was determined by spot test. The
spot test was carried out as follows. 100 u/ of a bacterial
culture which was grown to late logarithmic phase in
TMDMg broth, was added to 2 m/ of soft agar and poured
on the tryptone agar plate. An appropriate amount of
phage particle with 5 ¢/ of 10mM Tris buffer (pH
7.5)containing 10mM MgCl, was spoted on the surface
of top agar, hardened and dried, and incubated over-
night at 37°C.

b - means that the phage cannot infect to host cells.

¢ + means that the phage can infect efficiently to host
cells.
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