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Drivers

@)
»2006/7/EC BWD
Inland waters
Parameter Excellent Good quality Sufficient Reference methods of
quality quality analysis
1 Intestinal Enterococci | 200(*) 400(*) 330(*) ISO 7899-1 or ISO
(cfu/200mL) P 7899-2
2 | Escherichia coli (cfu/100mL) @ 1,000(%) 900(**) ISO 9308-3 or
ISO 9308-1

(*) Based upon a 95-percentile evaluation, (**) Based on a 90-percentile evaluation.

Coastal and transitional waters

Parameter Excellent Good quality Sufficient Reference methods of
quality quality analysis
1 Intestinal Enterococci | 100(*) 200(*) 185(%*) ISO 7899-1 or ISO
(cfu/100 mL) o 7899-2
2 Escherichia coli (cfu/100mL) ‘ 2\509 500(*) 500(**) ISO 9308-3 or
ISO 9308-1

(*) Based upon a 95-percentile evaluation, (**) Based on a 90-percentile evaluation.
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Drivers

» Public protection
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Standard Methoods — E. Coli

Not suitable when
Laborious Immediate action Expensive
required!

Time
Consuming
(18-72 h)




Enzyme based methods
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Background: How this works?

HO_ O
Enzyme is available ~i
With empty active sites. I
Active sites OH o
- Substrate
. binds to enzyme.

Substrate
is converted

Products to products.

are released.
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Background: GUD pH optimum



Background: Discontinuous Methods
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1 Develop a sensing platform for E. Coli detection in
environmental waters.
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Results

@

1 Comparison of 3 substrates for the measurement of GUD
activity:

»EX/Em optimisation
» GUD substrate kinetics

d 4-MUG/4-MU
d 3-CUG/3-CU
d 6-CMUG/6-CMU



UV-VIS Charac:toerization

4 4-MUG / 4-MU
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Results — UV-VIOS Characterization

d 6-CMUG / 6-CMU
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ExX/Em optimisation
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Emission spectra of 0.1 uM 4-MU, 3-CU and 6-CMU solutions in acidic, neutral
and basic pH conditions. Each fluorophore was excited at the maximum excitation

wavelength for the corresponding N and A- ground states.

oY



ExX/Em optimisation
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Nonlinear regression fitting of the experimental data to Boltzman Sigmoidal model; Experimental data and model
line for 4-MU (a), 3-CU (b) and 6-CMU (c). Excitation wavelengths are shown in the legend.



ExX/Em optimisation
4 3-CUuG / 3-CU

Fluorescence (FU)
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EX/Em optimisation
d 6-CMUG / 6-CMU
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GUD-Substratg kinetics

QReaction progress curves
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Reaction progress curves for GUD catalysed hydrolysis of different 3-CUG concentrations (shown in the legend);
dex= 389 nm, Aem 444 nm; slit widths: 5 nm (ex), 2.5 nm (em); GUD was added at a concentration of 500 ng mL1.
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GUD-Substratg kinetics

Calibration
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Calibration curves for 3-CU in the presence of different 3-CUG concentrations
(shown in the legend); Aex= 389 nm, Aem 444 nm; slit widths: 5 nm (ex), 2.5 nm (em);



GUD-Substratg kinetics
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Michaelis-Menten kinetic parameters (20 °C, pH 6.8)

Substrate K (M) Vinax (KM min-t) Vina/ Kin
4-MUG 70.82 2.56 0.031
3-CUG 479.28 0.99 0.002

6-CMUG 106.88 2.07 0.019




Rapid E. Coli detection.Procedure

!

100 mL S
Culture based
method
)
GUD Assay
10-300 mL 10mL GUD extraction
buffer (pH 6.8) 1 mL 6-CMUG 1mM
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Rapid E. Coli detection

] Sea water
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Linear regression between GUD activity and E. Coli concentrations in seawater. Error bars represent the SD of n=3
GUD activity measurements taken for each E. Coli concentration;
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Rapid E. Coli detection

JFresh water

200 —

y=0.0479x- 6.3614
R*=0.9808

150 ~

GUD activity (nM min 1100 mL?)

100 -
50 -
3 LOD =228 CFU 100 mL"!
O T T T 1
0 1000 2000 3000 4000

E.Coli (MPN mL %)

Linear regression between GUD activity and E. Coli concentrations in river water. Error bars represent the SD of n=3
GUD activity measurements taken for each E. Coli concentration;
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Conclusions/Impact:

U Continuous fluorometric method for the determination of GUD
activity has been developed.

LAdvantages v'reagent consumption is minimised
v'possible to follow reaction kinetics only when a small amount of
sample is available.
v'straightforward approach, prompt evaluation of kinetic data
v'/minimal sample manipulation, experimental error reduced
v'potential for the implementation into an autonomous sensing
platform

U The method was applied for the detection of E. Coli from
environmental water samples and was successful in predicting E. Coli
concentrations below the EU threshold for “excellent quality” , in 1h.

Better management of bathing areas.
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Thank you all very much for your
attention!

Questions?



