\ = N 1R A
~ L et y ¢ - ) :\r - . -.,\F ‘__: - . :
~ O~ - e ‘ AN
e, - — Il = o : v - ¥y 3 R
K } y) .:;--\{ < e | o A - A
¢ P o -
. Oy i
= oo _
f; oy _L’\“ ‘.—0::{ Vf\-:.?’-__.‘:_.::‘»b\;,-,. .-——:—‘-“;,-‘?‘,&P,-:,_..A‘.{;}:_‘i:_j\-j_«r.;_:g i 4
® ® ~ 16th Symeg sacterial
v " ::"'_ b ',::-».;‘l“_ L AR STty ,:..:_c"{i‘ —-.‘-':'n.‘".‘.*-‘f'e“ Al -
A . - = - . B )
/ ey el e B LB A R e .
- “ 7 - NeT- BDL -3d Tl elalel Telellole ) 4 i
o WeoIlIIlIS . | | "AAS A J!
A, 4 s S Y AN e i e A o '
404 oy i T Sy VP o BT e L PN S P
\ Sl 26 june une 2025 Copennagen, Denmark.
; il N ',‘._'

resistance in aquatic environments

CBQF - CENTRO DE BIOTECNOLOGIA

A. Margarida Teixeira? (s-anmariteixeira@uc , lvone Vaz-Moreira?, David Calderdn Francob, F QUIMICA FINA LABORATORIO ASSOCIADO

David Weissbrodt®g, Sabina Purkrtova¢, Stanislav Gajdosd, Giulia Dottorini¢, Per Halkjeer
Nielsene, Leron Khalifaf, Eddie Cytryn', Jan Bartacekd, Célia M. Manaia?

CBQF

PORTO

2 Universidade Catolica Portuguesa, CBQF - Centro de Biotecnologia e Quimica Fina - Laboratério Associado, Escola Superior de Biotecnologia, Rua de Diogo Botelho 1327, 4169-005 Porto, Portugal
bDepartment of Biotechnology, Environmental Biotechnology Section, Delft University of Technology, van der Maasweg 9, Delft 2629 HZ, the Netherlands

‘Department of Biochemistry and Microbiology, Faculty of Food and Biochemical Technology, University of Chemistry and Technology Prague, 5 Technicka, 166 28 Prague, Czech Republic
dDepartment of Water Technology and Environmental Engineering, Faculty of Environmental Technology, University of Chemistry and Technology Prague, 5 Technicka, 166 28 Prague, Czech Repubilic
¢eDepartment of Chemistry and Bioscience, Section of Biotechnology, Center for Microbial Communities, Aalborg University, 9220 Aalborg, Denmark

FInstitute of Soil, Water and Environmental Sciences, The Volcani Institute, Agricultural Research Organization, P.O Box 15159, Rishon Lezion 7528809, Israel

& Department of Biotechnology and Food Science, Norwegian University of Science and Technology, 7034 Trondheim, Norway

Methods
-

Introduction Objectives

.'
U
L
‘s

: ’-‘,F
XX

ARGs and MGEs

4
qPCR assays and data

BlastP query

2
DNA
Extraction

v' Identify appropriate biomarkers,
whose detection and
guantification could indicate
anthropogenic sources of
contamination;

MGnify: human Biomarkers PT- Portugal
CZ- Czech
Republic

NL- Netherlands

DK- Denmark

associated classification

and selection

4

environments

analysis
tetX; mefC;

aph(3")-ib; :

qaCEA.I,' inﬂl,' ......... O .............. .o .............. 0 ................... o ...........
uidA; sull : :

ermB; ermF;
[L-Israel

MGnify i

crAssphage

1

Samples

3
DNA
quantification

Track the spread of antibiotic
resistance in (waste)water;

Environment
Combined

query

Wastewater Literature search

collection

ot
—— i—‘-"r.
-

o

5
Blind test

),

and pre-selection
coverage
>75%
and E-value
<1.0 e-25

Routine monitoring

Facilitate regular antibiotic
resistance monitoring for
regulatory purposes.

Results

Metagenomic approach gPCR approach

surface water n=24

effluent n=47

B influent n=41 sludge n=4

20

15

10

B influent

o
Q.
S
(48]
w)
G
@)
—
=
e
>
Q.
O
(©]
(]
c
V]
=
Qo
L2,

16S rRNA aph(3“)-ib intl1 ermF sull uidA ermB mefC qgacEAl crAssphage tetX

Figure 1: Gene abundance (log (gene copy/mL of sample)) in wastewater and surface water.

a, B, y and € indicate significantly (p < 0.05) different Tukey’s groups comparing the genotype of
samples: influent, sludge, effluent, and surface water.
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Dendrogram using mean linkage (between groups)
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Figure 3: Biomarkers abundance hierarchical cluster analysis. Euclidean distance using mean linkage
between average samples from influent, sludge, effluent and surface water and blind test samples (BT1-15)
from influent, effluent (secondary and UV treatment), surface water (river) for all biomarkers (intl/1, sull, ermB,
ermF, aph(3”)-1b, uidA, qacEA1, tetX, mefC and crAssphage).
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Figure 2: Principal Component Analysis (PCA) based on biomarker distribution in the different types of
sample: influent (I), effluent (E), sludge (S) and surface water (SW up and down) samples, based on the

quantification by gPCR of the ten biomarkers (intl/1, sull, ermB, ermF, aph(3”)-Ib, uidA, qacEAT, tetX,
crAssphage and mef(C), for the five countries in the study (NL = The Netherlands, CZ= Czech Republic, DK =

Denmark, IL=Israel and PT= Portugal).
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Figure 4: Pearson's correlation coefficient (R) between the concentration (log (gene copy/mL of
sample)) of the biomarkers intl1, ermB, ermF, tetX and the 16S rRNA gene abundance (log (gene

v' The tested biomarkers were found to discriminate between different types of sample, allowing the assessment of the efficacy of wastewater
treatment or the impact of discharges from WWTPs or other sources on the aquatic environment.
v' The selection of suitable biomarkers that can typify different water sources and levels of contamination with ARGs and MGEs, together with
harmonised gqPCR procedures, may facilitate regular and integrated regulatory requirements for antibiotic resistance monitoring in wastewater and

related aquatic environments.

Acknowledgements: This work has received funding from European Research Council under European Union’s Horizon 2020 Research and Innovation through the projects
"REPARES" Programme Grant Agreement 857552, and "DSWAP" under PRIMA grant 1822. National Funds from FCT - Fundacao para a Ciéncia e a Tecnologia
(UID/Multi/50016/2019). AMRT was supported by the FCT Ph.D grant UI/BD/151388/2021 and FSE (Fundo Social Europeu).

REPUBLICA
PORTUGUESA

- NORTE2020 CENTROEZSE ™ .,

rEjo “.

PORTUGAL *

2020 ¢

* X %
* UNIAO EUROPEIA
*
* Fundo Social Europe = T .
* L, K Fundacao para a Ciéncia e aTecno]ogla
; MINISTERIO DA CIENCIA, TECNOLOGIA E ENSING SUPERIOR

Funded by
the European Union




	Diapositivo 1

