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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.

KEY WORDS[IN4 phage, pel mutant, mannose permease, host range mutant phage

Aol a2 dFob vl EE Aol gl
% genome®.Z ZFi Q¥ Iytic phage® A, oh& o},
2 4

A L%

b 553 5348 2l o), N4y ztedg Bacteriophage®] &#toll Hagt 84 (rece-
T e 53 HYE £, coli K-12 straine ptor) 2} phage genomes “FA|Z g §-914)7]
Agkel L olew, A2 edqt 3 progeny + Aol gk edF+= bacteriagl AlEW = 9]
phage®o] SFAL vlog ALZE|7|7tx] 3471 FAukg FASE Bl dg olEls WEF
7heke] el AlsatdE 28la1, burst sizet 3, 2. 9l oF(Schwartz, 1980, Goldberg, 1980).
0000l el EA-8 HolZFrh(Schito, 1973). & ol#gt ollE Fo| shisl E. coli®l mannose
3] o] phagev-27] % F7]9 A= RNA Aol permeaset mannoses H[E3 ole] whEg
Al 22l RNA polymerased® o]83)%] &w group translocations &3l 47|, o]+
viral specific RNA polymerase% ARg-dlche = chemotaxis® 918 F-&al2aje] odakzt A
2 W S Bx 9+ SAelth(Rothman- bacteriophage lambda DNAZ} <=F4zua &
Denes ef al, ; 1974, Falco et al.; 1977, YElv FREEME 7Fde Ao deA r,
Vander Laan ef, al., ; 1977, Falco et. al. ; E. coli mannose permeaset I, II-P, [I-Mo]
1980, Zehring ef, af. , 1983). ol % % N4 bz ey A7kxle] subunitEE F4e] =@
phagee] E&]-3fsl# Ao oigh e 3kl d=dl, I-Pof II-M2 1&g Aol transmem-
v]al A, o] phage #d¢] HutAle] %8 phage bane channeld A5ty 9= 2oz oA,
2] &3} (adsorption) ¥ genome®} AH|=HE E-g) o] T whlzlo] lambda DNAY 9ol &&=

184



Vol. 25, 1987

ek (Erni ef, al. ; 1987).
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Table 1. Bacterial strains
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Strain genotype or relevant phenotype source
Escherichia coli

WDT87 tna, IrpR-5, AtrpEA2 a derivative of W3110 strain laboratory stock
NLR191 N4, * A 1y mutant of WDT87 in this paper
WA921 rk-, mk-, thy, leu, met, lac,

supE™*, resistant to adsorption by ¢ 80 Arber (11)
WA2127 pel- mutant of WA921 Arber (11)
WA3155 pel- mutant of WA921 Arber (4)
pop2502 K-12 MM294 4 maiB101 Bloch (2)

* Asip is the lambda with a genome of Charon4A containing himan 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 A, K10 A vir
W3110 mal+ man+* 1 1 1 1
NLR191 mal+ mant# 08 0 1 >085

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

b 0 means <10-°)

* 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 IIT II-P II-M A,; A4 N4 K10 N4hp#
WA921 + 4+ + 1 1 1 1 1
WAZ2127 - - - 0 0 0 >09 >09

WA3155 + - + 6 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,
I1-P and II-M are the components of mannose permease.
# N4hp means N4 mutant with an extended host range
for pel bacteria.

ZAstEAE A b eleh, lambdasl A
$oll =, Lamb proteinell gk w]7tedz oz &t
%] % mannose permeaseol] 23] & dxle] A=
transmembrane channel% %3lo] genomed
algl= HAow okl elri(Schwartz, 1980
Goldberg, 1980), -z]i. 01‘41 Mannose  per-
mease~ lambdaz} 2418] F&Aol| &=l o}
Holli= ofud oJ&-E 3}A] ?—é*‘é 715’455» 0-9,117'1 olek
(Scandella et al. ; 1974), webr N42f 79
=, o 7 ‘—}_‘Ll mannose permease’t 7+l
Aol AodstA #|i=4] lambdael 7-f-eb wlar
HESHE 7o) Mo},

pel EAUHOIF0l| ZAStE N4 Ho[2 YA

pel Fddo|Fe] T ohfel, pel EAH
Follx b zhedsbe wlojxl N47h, 7kl A4
G Abvkge vpepbdel SFAEF| Gl o] ‘5“’4*501

N4{A %—01 oqxﬁo] HLA]—] OE.E}*‘ ]OOHH z
s Al (1078 & byl o] Eeive] N4
7b &l 2 phage® +H

% phage?t obd-&,
H2|ste] Hpa I Aldta4=z AHrk4|AHo
24 2elstelt) (data not shown, for ref,,
Zivin et al, . 1980), pel Hoiwio|Fol & 7kod
'6H"> o] N4% N4hpz v O}MUH Table 3), el

jo] % N4 phaget= NLR 191 strainells. 2k 7Hd
oL 1t} (data not shown), lambda®l 745-ol%
pel Eolwlo]fzel] 7Hoddl= phage ®el7} %wiA
ol +dl (Scandclla ef al, ; 1974), lambda$l tail

proteingl, gpVel gpHell wgo] Azlo gy 7093



Vol 25, 1987

wol FuEe Aer odeid 9ch(Scandella ef
al. ; 1976), o4 N49] F#zlell 3 o7}
v A Adelel= R, N4o| ofwl fzlr} wo|s
o4 olelgt AsE vehlExE Nio| gt
o B cdtrh AdE Sl wleA & 9l Ao
o,

N4 phage?| lamB E¢iHo|F o] st 2

el Al olojA N4 olo] ol7} vt
ol 5lo] g+ lambda®l H#EAL z2ta gris x
Abs 2arE vl 9ok (Chae ef al, ) 1987). ”erP
A, N4¢ g0 lambda®t 22 LamB
proteingl7}8 248 HES7] YA, lemB
A7 £3Eo] 90 malB operone] 7AAlE]
o141 LamB proteing A& AWAFHA] H-h= Sl
wolal, pop2502(Bloch ef al, ; 1985)0] N4
= AP Mokth Spot testell A Aviret
Alib, K102 =4 23 7idshal 2gov), N4
= ;}*_;g}ﬂ_gj» 71-0:]—5;}}. 7«]_0,_ jd,ip}—é—]_?\ir;‘_(’]‘able
4). pop25029] el g N4 abelzlol 7hed

~ Oil = ohﬂzln 0131;5 'Hjlr},«_ N4 1?;]

- 1
-
permeases 27-3rhe wHollA FEAo| 9)8x
vhE, w34 Lol

woshrl wdes o

al. v 1981) =3= TPl{Wandersman ef al.

=y SSl (Bcher et

Inhibition of Coliphage N4 infection to E. coli mutant 187

Table 4. infectivity of various coliphages into E. coli

pop2502
phase infectivity?
Avir b
Ay -
K10 -
N4 I

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
TMMg broth, was added to 2 m/ of soft agar and poured
on the tryptone agar plate. An appropriate amount of
phage particle with 5 x/ 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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