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The first well-docuanted case of host-induced 

modification (Curia and Rumn , 1932) concerns the ultiplication 

of phage T2 in certain strains of Kscherichia coli B that can uo 

longer a&orb the phages T3, Tb and T7. Norm1 T2 phage particles 

produce plaques with a high efficiency when plated with coli B or 

with Shigella dysenteriae bacteria , but produce no plaques uhen 

plated in mderate munts with these B/3,4,7 strains. The 

B/3,4,7 cells do, however, adsorb T2 phages, and proceed to ca& 

out one cycle of phage growth, yielding a burst of progeny phage 

particles vbich are still able to produce plaques when plated with 

Shigella, but which now possess the novel character of being 

unable to produce plaques when plated with coli B. This 

character is not inherited, since one further grouth cycle in 

Shigella restores to all progeny phage the capacity to produce 

plaques with coli B. 

It is clear that the strains B and B/3,4,7 differ in 

at least two ways. Firstly, the polysaccharide layer in the 

cell wall of the mutant has been altered, for it is known that it 

is this layer which contains the receptor sites for the phages 

T3, T4 and T7 (Weidelg 19%). Swondly, T2 phage DNA synthesised 

in the m&ant differs iron the norsal in sow namer which prevents 
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it from carrying through a normal cycle of infection in cells of 

coli B. 

In considering uhat single chemical change could have 

been brought about by the mutation from B to B/3&,7 that uould 

account for both of these differences, we noted the recent 

publications which have described the characteristics of mutant 

bacteria uhich lack the capacity to By&heSiZe uridine diphospbate 

glucose (UDPG) (Fukasaua et al, 1962; Sundarajan et al, 1962). 

It seemed that this type of mutational change could adequately 

explain the observed results. On the one hand UDffi is necessary 

for the incorporation of glucose and galactose into the poly- 

saccharide layer of cell walls (Sundarajan et al, 1962); the 

absence of these sugars uould certainly alter the phage receptor 

sites in this structure. On the other hand, UDFG is utilised 

for the addition of glucose to the 5-hydroxymethylcytosine found 

in the related phages T2, Tb and 'I6 (Kornberg et al, 1959). Any 

phages released by theBe UDPG mutants uuuld therefore contain no 

glucose (Srikson and s%ybalBki9 1963; Shedlovsky and Brenner, 1963). 

and this lack of glucosylation in the T2 DNA could well render it 

mere susceptible to nuclease attack in newly-infected cells of 

certain strains of bacteria. 

I f  the lack of the ensyms UDIG synthetase uas indeed 

the basic chemical difference between B and B/3.6,7 cells, it 

should have one further easily observed consequence: the mutant 

strains should be unable to ferment galactose. 

We have isolated a number of indepsndent B/3,6,7 

strains and sbom that all of those which were not able to plate 

T2 phage were galactose negative. In fact, they uere all 

galactose sensitive, in that grouth vas stopped in minivl medium 
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by the addition of K/lOCl galacto8e , which indicate8 that the 

isability to ferment galactoae was not due to the lack of 

galactokinaae. The DNA of the T2 phage particle8 relea8ed by 

a 8ingle cycle of growth in one of the8e rutant ha8 been 8howa 

by the enthrone teat to contain la88 than 5% of the glucose of an 

equivalent amunt of norm1 T2 DNA. 

It would appear that a large class of B/3,4,7 mutant8 

owe their resistasce to the phases T3, T4 and T7 to their imbility 

to 8yathe8iw UDPG. The cbeuical basi8 for the foorr of host- 

induced edification described with the8e m&ants uust therefore 

reside in the presence in coli B and its derivative8 (but not in 

Shigella) of some eusyws, psrhap8 nuclease8, which preveut T2 DKA 

that i8 unprotected by glucosylation from successfully initiatilrg 

a cycle of phage uultiplication. 

While thi8 manuscript wa8 in preparation we learnt that 

similar conclusions have been arrived at by workers in the laboratory 

of Dr. luria at the )hasachusetts Institute of Technology. 

Refernre8 

Krlkson*ll.L. and 
P.WU, 

Ssybalski,Y., Abstr.Biophys .Soc., 7th AnnaMeet., 
1963. 

PulcrU1*r*T., Jokura,K. and Kurahashi,K., Biochem.biophys.res.C., 
7, 121, 1962. 

Kornberg,A., ZilPermam&B., Kmnberg~S.R. and Jos80,U.~ 
Proc.mt.Acad.Sci.(U.), 45, 772, 1959. 

luria,S.E. and Humn&ary L., J.Bact., 64, 5571 1952. 

Shedlovsky,A. and Drenmer&, proc.rYt,Acad.Sci.(Wash.), in -88. 

Sundarajan,T.A., I#apin,A.W.C. and Kalckar,H.Pl., Roc.nat.Acad. 
sci.(lwh.), 4B, 3187, 1962. 

Keidel,V., Am.~v.Kicrpbiol., l2, 87, 1958. 

222 


