
COLIPHAGES 
 
General description 
Bacteriophages (phages) are viruses that use only bacteria as hosts for replication. 
Coliphages use E. coli and closely related species as hosts and hence can be released by 
these bacterial hosts into the faeces of humans and other warm-blooded animals.  
Coliphages used in water quality assessment are divided into the major groups of somatic 
coliphages and F-RNA coliphages. Differences between the two groups include the route of 
infection. 
Somatic coliphages initiate infection by attaching to receptors permanently located on the 
cell wall of hosts. They replicate more frequently in the gastrointestinal tract of warm-
blooded animals but can also replicate in water environments. Somatic coliphages consist 
of a wide range of phages (members of the phage families Myoviridae, Siphoviridae, 
Podoviridae and Microviridae) with a spectrum of morphological types. 
F-RNA coliphages initiate infection by attaching to fertility (F-, sex) fimbriae on E. coli 
hosts. These F-fimbriae are produced only by bacteria carrying the fertility (F-) plasmid. 
Since F-fimbriae are produced only in the logarithmic growth phase at temperatures above 
30 °C, F-RNA phages are not likely to replicate in environments other than the 
gastrointestinal tract of warm-blooded animals. F-RNA coliphages comprise a restricted 
group of closely related phages, which belong to the family Leviviridae, and consist of a 
single-stranded RNA genome and an icosahedral capsid that is morphologically similar to 
that of picornaviruses. F-RNA coliphages have been divided into serological types I–IV, 
which can be identified as genotypes by molecular techniques such as gene probe 
hybridization. Members of groups I and IV have to date been found exclusively in animal 
faeces, and group III in human faeces. Group II phages have been detected in human faeces 
and no animal faeces other than about 28% of porcine faeces. This specificity, which is not 
fully understood, offers a potential tool to distinguish between faecal pollution of human 
and animal origin under certain conditions and limitations. 
 
Indicator value 
Phages share many properties with human viruses, notably composition, morphology, 
structure and mode of replication. As a result, coliphages are useful models or surrogates to 
assess the behaviour of enteric viruses in water environments and the sensitivity to 
treatment and disinfection processes. In this regard, they are superior to faecal 
bacteria.However, there is no direct correlation between numbers of coliphages and 
numbers of enteric viruses. In addition, coliphages cannot be absolutely relied upon as an 
index for enteric viruses. This has been confirmed by the isolation of enteric viruses from 
treated and disinfected drinking-water supplies that yielded negative results in conventional 
tests for coliphages.  
F-RNA coliphages provide a more specific index of faecal pollution than somatic phages. 
In addition, F-RNA coliphages are better indicators of the behaviour of enteric viruses in 
water environments and their response to treatment and disinfection processes than are 
somatic coliphages. This has been confirmed by studies in which the behaviour and 
survival of F-RNA coliphages, somatic phages, faecal bacteria and enteric viruses have 
been compared. Available data indicate that the specificity of F-RNA serogroups 
(genotypes) for human and animal excreta may prove useful in the distinction between 
faecal pollution of human and animal origin. However, there are shortcomings and 



conflicting data that need to be resolved, and the extent to which this tool can be applied in 
practice remains to be elucidated. Due to the limitations of coliphages, they are best used in 
laboratory investigations, pilot trials and possibly validation testing. They are not suitable 
for operational or verification (including surveillance) monitoring. 
 
Source and occurrence 
Coliphages are excreted by humans and animals in relatively low numbers. As a result of 
their respective modes of replication and host specificity, somatic coliphages are generally 
excreted by most humans and animals, whereas F-RNA coliphages are excreted by a 
variable and generally lower percentage of humans and animals. Available data indicate 
that in some communities, F-RNA phages are detectable in 10% of human, 45% of bovine, 
60% of porcine and 70% of poultry faecal specimens. Somatic coliphages have been found 
to generally outnumber F-RNA phages in water environments by a factor of about 5 and 
cytopathogenic human viruses by a factor of about 500, although these ratios vary 
considerably. Sewage contains somatic coliphages in numbers of the order of 106–108 per 
litre; in one study, slaughterhouse wastewater was found to contain somatic coliphages in 
numbers up to 1010 per litre. There are indications that they may multiply in sewage, and 
somatic coliphages may multiply in natural water environments using saprophytic hosts. 
Somatic phages and F-RNA phages have been detected in numbers up to 105 per litre in 
lake and river water.  
 
Application in practice 
Somatic coliphages are detectable by relatively simple and inexpensive plaque assays, 
which yield results within 24 h. Plaque assays for F-RNA coliphages are not quite as 
simple, because the culture of host bacteria has to be in the logarithmic growth phase at a 
temperature above 30 °C to ensure that F-fimbriae are present. Plaque assays using large 
petri dishes have been designed for the quantitative enumeration of plaques in 100-ml 
samples, and P/A tests have been developed for volumes of water of 500 ml or more. 
 
Significance in drinking-water 
Since coliphages typically replicate in the gastrointestinal tract of humans and warm-
blooded animals, their presence in drinking-water provides an index of faecal pollution and 
hence the potential presence of enteric viruses and possibly also other pathogens. The 
presence of coliphages in drinking-water also indicates shortcomings in treatment and 
disinfection processes designed to remove enteric viruses. F-RNA coliphages provide a 
more specific index for faecal pollution. The absence of coliphages from treated drinking-
water supplies does not confirm the absence of pathogens such as enteric viruses and 
protozoan parasites.  
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