The genetic relatedness of E. coli associated with postcollection drinking water contamination in rural households
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Abstract
Rural households are often dependent on rivers, springs, boreholes or standpipes some distance from their homes for their
daily water requirements. Water for drinking and domestic use is consequently stored in containers in-house which are prone
to post-collection contamination. The objective of the study was to determine the most likely origin or place of introduction
of E. coli associated with post-collection contamination in rural households, by assessing the degree of genetic relatedness of
E. coli present in the stored water and other environmental samples. E. coli isolates were obtained using either mFC agar with
confirmation of indole production (44 isolates) or Colilert®-18 (52 isolates). Amplified fragment length polymorphism (AFLP)
fingerprinting was applied to determine the genetic relatedness of E. coli isolated from in-house storage containers, drink�
ing cups, hand-swab samples, cattle dung and from the source water (spring water). DNA fingerprints of E. coli produced
a number of clusters (>85% similarity scores calculated with the cosine coefficient). Identical E. coli genetic patterns were
observed at closely linked points within the domestic pathway of water handling, such as between hand-swab and drinkingcup samples, between storage container and source isolates, and between drinking cups, source water and storage contain�
ers. The results indicated that AFLP fingerprinting could be applied to determine the genetic relatedness of E. coli isolated
from closely linked points within the domestic pathway of water use within a household. However, the high genetic diversity
observed for E. coli bacteria isolated from the different water and environmental samples tested in this study, hampered the
identification of post collection points of contamination.
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Introduction
Many people in developing countries are still dependent on
untreated rivers, springs or boreholes for drinking and domes�
tic purposes. To improve access to better quality water in rural
areas in South Africa much effort has gone into providing peo�
ple with protected boreholes and standpipes at some distance
from their homes. In these areas water for drinking and domes�
tic purposes is mostly stored in-house in containers. However,
many studies have shown that the microbial quality of the water
stored in-house, deteriorates considerably between point-of-col�
lection and point-of-use (Wright et al., 2004; Jensen et al., 2002;
Sobsey, 2002, Maraj et al., 2006).
Quantifying faecal coliforms by culturing is the most widely
used method for measuring faecal pollution (Standard Methods,
1995). This method, however, does not identify the source of the
contamination. During the last decade, many methods directed
at the DNA of bacteria have been developed to ’fingerprint’
genetic characteristics of micro-organisms (Chasseignaux et al.,
2001; Wang et al., 1999). Through application of these methods,
the genotypic characteristics of the standard water quality indi�
cator bacteria, E. coli have been applied to understand the origin
and sources of faecal pollution (Guan et al., 2002; Stoeckel et
al., 2004). Consequently several methods described as bacterial
and microbial source-tracking methods have been developed
to distinguish between various sources of faecal contamina�
* To whom all correspondence should be addressed.
 +27 12 841-3950��
����������; �����
fax: �������
+27 12 ����������
841-2560��;
e-mail: mdupreez@csir.co.za
�������������������
Received 10 July 2007; accepted in revised form 13 November 2007.

Available on website http://www.wrc.org.za
ISSN 0378-4738 = Water SA Vol. 34 No. 1 January 2008
ISSN 1816-7950 = Water SA (on-line)

tion in water sources (Meays et al., 2004; Hagedorn et al., 1999;
Harwood et al., 2000). Researchers employed ribotyping and
repetitive extragenic palindromic-polymerase chain reaction
(Myoda, 2003; Carson et al., 2003) polymerase chain reaction
restriction fragment length polymorphism (PCR-RFLP; Aslam
et al., 2003), pulsed field gel electrophoresis (PFGE; Liebana et
al., 2003), fluorescent amplified fragment length polymorphism
(FAFLP; Smith et al., 2000) and others.
Various comparative studies based on the discriminatory
powers and resolution of these different molecular methods have
been conducted (Scott et al., 2003; Radu et al., 2001; Vos et al.,
1995; Clerc et al., 1998). Fluorescent AFLP has subsequently
been shown to have high powers of discrimination, universal
applicability and good reproducibility for microbial fingerprint�
ing. The method is based on selective amplification of a subset
of DNA fragments from a digest of total genomic DNA (Vos et
al., 1995) and has the ability to discriminate between strains of
a bacterial species (Arnold et al., 1999; Speijer et al., 1999).
Accordingly, our study determined the genetic relatedness
and potential source of E. coli bacteria present in stored drinking
water in selected rural households using AFLP analysis. Infor�
mation about the most likely point of post-collection contami�
nation could provide valuable insight when hygiene education,
provision of drinking water and management of the in-house
quality is considered.

Methodology
Isolates were collected from households in two rural villages
and were named by household and type (Table 1 and 2). In
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