wsTiTuT

o€ L AIGUA

(]

12 novembre 2010

SIMPOSIUM INTERNACIONAL QUALITAT AMBIENTAL DE LES AIGUES LITORALS

Bsdad  UNIVERSITAT DE BARCELONA

Evaluation of the microbiological quality of coastal

waters by quantifying human and animal viruses

Silvia Bofill-Mas, Byron Calgua, Anna Carratala, Sandra Fresno-de-Prado, Ayalkibet Hundesa, Laura

Guerrero, Jesus Rodriguez-Manzano, Marta Rusifiol and Rosina Girones

Laboratory of Water and Food Pollution, Department of Microbiology, Faculty of Biology, University of Barcelona

(http://www.ub.edu/microbiologia/virology/).

Laboratory of Water
and Food Viral Pollution

Epidemiological studies conducted at bathing beaches have shown a significant increase in incidence of illness among those
who engage in water-based recreational activities. Several viruses including adenoviruses, enterovirus, hepatitis A virus and
noroviruses have been shown to cause recreational water-borne disease outbreaks.

The adequacy of using bacteria as indicators of the microbial water quality has been

estioned since viruses and protozoan

cystshrave shown to be more resistant to treatment and disinfection.processes commonly applied ir-sewage treatment plants.

There is a public health requ

irement for additional parameters more reliably

ination and as
large-volume of
ded projects:

PROJECT VIROBATHE (2006-2007): Methods for the EPIBATHE (2006-2008): Assessement of human VIROCLIME (2010-2012): Impact of Climate
detection of Adenoviruses and Noroviruses in health effects caused by bathing waters. The Change on the Transport, Fate and Risk
European Bathing Waters with reference to the study investigate the level of the risk associated Management of Viral Pathogens in Water.
revision of the Bathing Water Directive with bathing water exposure.
HYAEEE. = Tools and methods developed in our laboratory
will be used to conduct case studies on 5 selected
OBJECTIVES = To evaluate methods for detecting in water = Seawater samples from two different locations sites (Sweden, Spain, Hungary, Greece and
noroviruses and adenoviruses. and four sampling days, were processed for HAdV Brazil) vulnerable to climate change (principally
- and NoV analysis using a concentration method rainfall events).  Figure 4: Spanish case stud
-To_develop EEB D det(_ect laesejagentsiapiciviin based on a direct flocculation protocol. site. ) o P g
marine and fresh recreational waters (Phase I).
= To demonstrate and further refine the tests in a T2 ClieIiTea! G G QERUe il B 05
20 weeks surveillance program (Phase i) - in mathematlcal models construc_ted to estimate
. " . = The procedure applied represents a low cost changes in exposure under defined conditions.
including selected recreational waters across 9 o N . : .
it i g EUL and ‘e'fflqent methodology for Fhe routine Exp_osure levels _W|II the_n be used to estimate risk
quantification of HAdV and NoV in seawater of disease associated with such changes.
and for further risk assessment studies.
METHODS = Comparison of  methods for the rapid o )
concentration of viruses from recreational waters = Viruses detected in seawater samples, often . Quantltatlve_PCR ofjoian adenowrgse_s 2nd
(Figure 1). containing very low levels of bacterial indicators, e _polyomawruses asphumangiecalfinaicators
may reflect the presence of diffuse sources of (Bornlhmasietal 12006)
= Development of nested and quantitative PCR contamination and, potentially, contamination = Quantification of porcine adenoviruses (Hundesa
assays for the detection and quantification of contributed by the bathers in the experimental et al., 2009) and bovine polyomaviruses (Hundesa
human adenoviruses and noroviruses in area. et al., 2010) as animal fecal indicators
recreational waters.
= Results are summarized in Table 1
RESULTS = Improved rapid concentration and detection
methods for waterborne noroviruses and
adenoviruses (Calgua et al., 2008; Bofill-Mas et
al., 2010). . e
= Surveillance data on the target viruses through a 1005405
range of EU recreational water (Bofill-Mas et al., woero] [ | (o |
2010): Figure 1and 2.
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5% 1.00 : L = . 8 Figure 2. Comparison between mean value of IE aqu HAdV _GC per 100 ‘ml of water in the_studled sites. Lines in bold |nd|cate‘the maxlmum
EH i s . level of IE per gach type of water (cqastal and tr‘anslt_lonal or inland) required for good quality waters (based upon a 95-percentile evaluation)
S . o H 8 as established in the European Bathing Water Directive (2006/7/EC).
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Figure 1. Intra-laboratory variability of viral concentration A 24 2.27X107
methods in artificial seawater and freshwater. recovery values (7.80x10°-5,6010%) NR
obtained after spiking sets of ten 10-1 samples with 2, som 06 12 15000 (e GG o6 o
concentrating by: Method 1. electronegative filters of ° 24 (,‘Axfé?ﬂ?,’,m 1,76x102 ez
nitrocellulose and glycine 0.05 M pH 9.5 — skimmed milk buffer. A 2 120x10°
Method 2: electronegative filters of nitrocellulose and glycine (4,04x10° - 9,81x10%) NR
0.25 M pH 9.5 — beef extract buffer. Method 3: a column of glass Bathing fivgstiy 1501 s63
and glycine 0.25 M pH 9.5-beef extract buffer. Method 4: Direct season 2007 B 2 . e R R P - P90 P20
VJfﬁ*CJ_iHIQ organic wnh‘ Sklmmed‘ milk and quantifying the recovery by " - NR
et et A A A, qPCR according to Bofill-Mas et al. (2006) and Girones et al.

(2010)

CONCLUSIONS AND BIBLIOGRAPHY

Viral concentration and quantitative PCR assays for the concentration and quantification of human adenoviruses, JC polyomaviruses, porcine adenoviruses and bovine polyomaviruses in different water
matrices have been developed in the context of three different European projects. Data on the occurrence of these agents in recreational waters have been obtained and data on the presence of these viruses
and others will be obtained during VIROCLIME.
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