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Viability and metabolic activity of drinking water biofilm bacteria –
assessment using EFM

Summary
In this report an overview on different viability/activity detection methods is
presented in respect of their suitability in combination with fluorescence in
situ hybridization (FISH) and epifluorescence microscopy (EFM). Details
concerning specific probes optimized within TECHNEAU project are
considered as well. First, a literature review on the definition of viability is
presented and the concept formulated. Viability can be operationally
demonstrated by culture (turbidity, microcolonies, macrocolonies). Thus the
methods based on the use of fluorescence can only evaluate some metabolic
functions (activity) or the integrity of the cell structures, with a possible
exception of Direct Viable Count (DVC) method. The exact mechanism of
DVC, however, is not clear, although the cell elongation is assumed to be
growth potential related. Next, the available methods are grouped and
described, depending on their mode of action. Results, obtained in the Water
Research Laboratory (WRL), Riga Technical University are described, where
available. The most suitable methods were DVC, which gives an indication of
viability since the method shows the potential to divide and CTC which
indicates the respiratory activity. These methods were also used to study the
fate and viability of E. coli in controlled conditions (see D.3.6.8.1 and the
corresponding report) and in the treatment train of Riga Water Plant and
distribution network (see D.3.6.8.2 and the corresponding report).
Quantification aspects using FISH are discussed as well. Procedures for
retaining maximum number of cells were investigated and it was found that
if the whole DVC procedure was performed using the filters, about 80% of the
cells were retained. Finally, the complete protocol for analysis of biofilm
samples is given.

Importance
Bacteria in the environment are exposed to different stresses through which
they may become unculturable using the common media for these bacteria.
Such bacteria, often called ABNC (active but not culturable), have acquired
stress resistance by active mechanisms, which, in turn are genetically
programmed but have developed recalcitrance to culture. However, such
microorganisms can still possess metabolic activity and thus, the potential to
infect the population, even if they are not detected using the conventional
assay methods, employing culturing.
Approach
Different activity measurement methods were compared and assessed in
respect to their suitability in combination with EFM.
Result
An assessment of available non-culture based methods which use EFM is
given and the two most suitable methods, namely DVC and CTC analyses are
selected for the field application. A complete protocol starting from the
collection of samples till visualization is given as well.
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