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— Eufrophlcahon is a significant issue in
'" South Australia
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* Monitoring: river and marine ecosystems
*Long-term solutions: (€.g., improving nutrient . g

management)



Eutrophication is monitored by measuring:

 nutrient levels (nitrogen and phosphorus)

» water quality indicators (chlorophyll-a, dissolved oxygen i,"' .

=
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» ecosystem health (fish populations and the presence of £2 '__ RS,

specific algae types)




Objective:

Assess the impact of cultural or

rapid eutrophication on the | ,

dynamics  of  antimicrobial = e [
resistance elements, virulence- REERENEE les Industrial Agficulture
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Culture-dependent methods

Direct and single enrichment
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MALDI-TOF
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Isolates DNA extractions

—

Gram negatives:
. Klebsiella spp. : Brilliance™ ESBL Agar
. Serratia spp.: Brilliance™ ESBL Agar
. Citrobacter spp. : Brilliance™ ESBL Agar
. Salmonella spp.: Brilliance™ Salmonella
. Acinetobacter spp.: MacConkey agar
. Pseudomonas spp.:
» Pseudomonas Agar Plates
= MacConkey agar
7. Enterobacteriaceae:
= Colilert ™
» MacConkey Agar
8. E.coli:
= Brilliance™ ESBL Agar
» Membrane faecal coliform (mFc) Agar +/- cefotaxime
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Gram positives:

9. E. faecium, E. faecalis, Enterococcus spp.: Slanetz-Bartley Agar
10. Staphylococcus spp.: Brilliance™ MRSA 2 Agar

11. Bacillus spp.: Brilliance™ MRSA 2 Agar

12. MRSA: Brilliance™ MRSA 2 Agar

Gram negatives and positives:
13. CRE resistance microorganisms:
= CRE plates
= Brilliance™ CRE Agar
14. Colistin resistance microorganism: colistin Agar



Analysis Assembly

Visualization

Sequencing
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Modified from Djordjevic et al.,

Nature Reviews Genetics,

25, 142-157 (2024)

Genomics Toolbox

Metagenomics

Biodiversity and community structure:

- Algae, Bacteria, Fungi, Viruses, Profist
- ARGs

- Biocides

- Mobile Genetic Elements (MGEs)

- Virulence Associated Genes (VAGs)

Whole Genome Sequencing

Phylogenetic trees

- ldentify the distribution and relatedness of isolates

- Multiple ‘resolutions’ to refine the analyses in a step-wise fashion

Genotyping
- Presence/absence of key genes
- ARGs
- Virulence factors
- Mobilisation (insertion sequences and plasmid replicons)

Multiplex gPCR assays:
- Emerging and Present Human Opportunistic Pathogens and ARGs

Databases: e.g. Kaiju v1.7.3, ResFinder, MGE, DeepARG, CARD, Biocides,
VFDB, VirulenceDB, MEGARes 2.0, Silva, PhyloSift, FastTree



Variation in the Abundance of Urban and
Agricultural Runoff Bioindicators
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Seasonal
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Diaminopyrimidine

ARG category

Eutrophication: variation in antibiotic resistance gene and
bacterial pathogens

Sulfonamide

Phenicol

Nucleoside

Triclosan

Nitroimidazole
Fluoroquinolone
Rifamycin
Fosmidomycin
Aminoglycoside
Mupirocin
Pleuromutilin
Beta-lactam

Peptide

Glycopeptide

Bacitracin

Tetracycline
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Stage
Pre—eutrophication
Post-eutrophication

ARGs

Top 20
Clinically relevant

Salmonella spp.
Serratia spp.
Burkholderia spp.

Yonghaparkia spp.
Rickettsiella spp.
Bordetelfa spp.
Brucella spp.
| || Pseudomonas spp.
||| | Citrobacterspp.
|| Enterobacter spp.
Escherichia spp.
|| Shigella spp.
|| | | Aeromonas spp.
|| Klebsiella spp.
bgesella spp.
|| Acinetobacter spp.
Alkanindiges spp.
|| Legionella spp.
Yersinia spp.

Salinibacterium spp.

1 Stage
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Pre—eutrophication
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Post-eutrophication: presence of potential unknown and
novel bacterial species

Week

S ]
____________________ TWI1035 Acinetobacter modestus adeBF
_,7 - -Twigsl Chryseobacterium indologenes blaCGA-1 + blaCGB-1
I TWI412 Sphingobacterium faecium
———————————————————— TwWi45 Serratia marcescens AAC(6')-Ic + blaCRP + blaSRT-2 + ogxB -- shiA
— - - - - - - - - - - - - - - - - TWIS71 Pseudomonas protegens arnA + mexBDFK + cpxR + triC -- hep-1
————————————————— TWI923 Pseudomonas sp. mexBDFKW + cpxR
————————————————— TWI765 Pseudomonas pudica mexBFIKW + cpxR -- hep-1
————————————————— TWI1929 Pseudomonas sp. mexBFIKW + cpxR
————————————————— TWI789 Pseudomanas juntendi mexBFKW + cpxR
-------- TWI767 Alcaligenes aquatilis
] I: TWI983 Achromobacter xylosoxidans AxyX + AxyY + OprZ
[ S TWI931 Achromobacter spanius ceoB
— TWI165 Luteimonas sp.
— o= TWI1151 Stenotrophomonas sp. smeDE
L fp—====-===-- TWI353 Stenotrophomonas penni smeDEF
————————— TWI831 Stenotrophomonas indicatrix smeDEF
————————— TWI143 Stenotrophomonas sp. AAC(6')-Iz + smeDEF River Status:
fffffffff TWI169 Stenotrophomonas sp. AAC(6')-Iz + smeDEF ﬁulrophication [
fffffffff TWI159 Stenotrophomonas sepilia APH(3)-llc + blaL + sme Post-eutrophication [
fffffffff TWI345 Stenotrophomonas hibiscicola APH(3)-llc + blal + sme Antibiotic Selection:
--------- TWIS77 Stenotrophomonas hibiscicola APH(3)-llc + blal + sme Carbapenem IR
————————— TWI153 Stenotrophomonas hibiscicola APH(3)-lic + blaL + sme Cefotaxime [
TWI1115 Isaptericola cucumis vanrO
CIN/A
- - - - TWI1127| Brevundimonas naejangsanensis 10-0.05
- - - TWI779 Brevundimonas diminuta Relative T20.05-0.1
{ - - -TWI737 Brevundimonas diminuta : A—m ;gg:gg
— TWI801 Brucella anthropi blaOCH-4 C—/0.5-08
Iy TWI1467 Brucelia intermediia blaOCH-2 = ?:g:;_z
- TWI163 Brucella intermedia blaOCH-2 _— 4
- TWI652 Brucella pseudintermedia hlaOCH-8 . 46
Tree scale: 0.1 —— - TW1488 Brucella pseudintermedia blaOCH-8 Week 4 -
- TWI281 Brucella pseudintermedia blaOCH-8 Eutrophication
S TWI277 Brucella pseudintermedia blaOCH-8 Event
2 4 8
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https://set.adelaide.edu.au/acare/
https://set.adelaide.edu.au/acare/
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