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Environmental Resistome:

What do we know about it ?
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THE HIPOTHESIS

Cyanobacteria may be resistant to antibiotics

Cyanobacteria may aquire and dissiminate antibiotic resistance genes

Cyanobacteria may have a role on water resistome

DNA



PREVIOUS WORK (Dias et al. 2015. Front. Microbiol. 6: 799; Dias E. et al. 2018. STOTEN 652: 447-454). 
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Minimum inhibitory concentrations (mg/L) of antibiotics on cyanonbacteria strains

PREVIOUS WORK (Dias et al. 2015. Front. Microbiol. 6: 799; Dias E. et al. 2018. STOTEN 652: 447-454). 

All strains have reduced susceptibility
to nalidixic acid and trimethoprim.

Intrinsic resistance?

P. mougeotii (WWTP) have reduced
susceptibility to antibiotics of 4  classes.

Acquired  resistance?

M. aeruginosa AMX CAZ CRO KAN GEN STR TET NOR NAL TMP

LMEXCYA 7 0.8 0.4 0.2 0.2 0.2 - >0.8 0.05 >1.6 >1.6

LMEXCYA 50 0.2 0.8 0.8 0.2 0.2 0.1 >1.6 0.2 >1.6 >1.6

LMEXCYA 91B 0.1 0.1 1.6 0.2 0.2 0.4 >1.6 0.05 >1.6 >1.6

LMEXCYA 108 0.2 0.8 0.8 0.1 0.2 0.025 >1.6 0.1 >1.6 >1.6

LMEXCYA 113 0.1 0.4 0.8 0.4 0.4 0.05 >1.6 0.05 >1.6 >1.6

LMEXCYA 142 0.2 0.2 0.8 0.2 0.2 0.05 >1.6 0.2 >1.6 >1.6

LMEXCYA 151 1.6 0.2 0.8 0.2 0.2 0.05 >1.6 0.1 >1.6 >1.6

LMEXCYA 159 0.1 0.2 0.4 0.2 0.2 0.025 >1.6 0.05 >1.6 >1.6

LMEXCYA 167 0.2 0.8 0.8 0.2 0.2 0.025 >1.6 0.2 >1.6 >1.6

Planktothrix agardhii AMX CAZ CRO KAN GEN STR TET NOR NAL TMP

LMEXCYA 153A 0.1 1.6 1.6 0.2 0.2 0.1 0.4 >1.6 >1.6 >1.6

LMEXCYA 230 0.05 0.8 0.8 0.2 0.1 0.05 0.8 >1.6 >1.6 >1.6

LMEXCYA 257 0.025 1.6 0.8 0.2 0.1 0.025 0.4 >1.6 >1.6 >1.6

LMEXCYA 269 0.025 0.4 0.4 0.2 0.1 0.025 0.2 >1.6 >1.6 >1.6

LMEXCYA 280 0.8 1.6 1.6 0.2 0.1 0.05 0.8 >1.6 >1.6 >1.6

LMEXCYA 283 0.05 1.6 0.8 0.2 0.1 0.025 0.2 >1.6 >1.6 >1.6

LMEXCYA 292 0.05 1.6 0.8 0.4 0.2 0.1 0.4 1.6 >1.6 >1.6

LMEXCYA 303 0.05 0.8 0.4 0.2 0.1 0.025 0.2 >1.6 >1.6 >1.6

Planktothrix mougeotii AMX CAZ CRO KAN GEN STR TET NOR NAL TMP

LEGE 06224 >1.6 0.4 0.2 0.2 0.8 0.05 >1.6 >1.6 >1.6 >1.6

LEGE 06225 >1.6 0.8 0.4 0.2 0.8 0.1 >1.6 >1.6 >1.6 >1.6

LEGE 06226 >1.6 0.8 0.8 0.4 0.8 0.05 >1.6 >1.6 >1.6 >1.6

LEGE 06233 >1.6 0.4 0.2 0.2 0.4 0.05 1.6 >1.6 >1.6 >1.6

LEGE 07227 >1.6 0.8 0.8 0.4 0.4 0.05 >1.6 >1.6 >1.6 >1.6

LEGE 07229 >1.6 0.8 0.4 0.4 0.8 0.1 >1.6 >1.6 >1.6 >1.6

LEGE 07230 >1.6 0.8 0.4 0.8 0.8 0.05 >1.6 >1.7 >1.6 >1.6

LEGE 07231 >1.6 0.4 0.4 0.4 0.8 0.1 >1.6 >1.6 >1.6 >1.6

Aphanizomenon gracile AMX CAZ CRO KAN GEN STR TET NOR NAL TMP

LMECYA 40 0.012 0.025 0.012 0.4 0.4 - 1.6 0.2 >1.6 >1.6

Anabaena berghii AMX CAZ CRO KAN GEN STR TET NOR NAL TMP

LMECYA 246 0.012 0.4 0.1 0.8 0.4 - 1.6 0.8 >1.6 >1.6



PREVIOUS WORK (Dias et al. 2015. Front. Microbiol. 6: 799; Dias E. et al. 2018. STOTEN 652: 447-454). 

• 33% of cyano cultures w/ MGE and 25% w/ ARGs

• Phenotype Genotype

• Higher % ARGs in WWTP CB 

• Cyano cultures w/ genes conferring resistance to 
antibiotics for witch they are susceptible.

Are ARGs from cyanobacteria-associated bacteria?

Low expression level of Cyano ARGs?

Does cyanobacteria harbours new ARGs?

• Genes confering resistance to antibiotics for witch 
cyanobacteria are resistant (TMP, NAL) were not detected.

Instrinsic resistance?



PREVIOUS WORK (Dias et al. 2013. ECCMID). 

SUSCEPTIBILITY OF CYANOBACTERIA-ASSOCIATED BACTERIA TO DISTINCT CLASSES OF ANTIBIOTICS

Isolation of bacteria

Multiresistant
pattern!
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Evaluate the AR phenotype of CB and
their associated bacteria from fresh-
and wastewaters

Search/predict AR genes (and related

mobile genetic elements-MGE) in CB

and associated bacterial strains

isolated from fresh- and wastewaters

Identify the presence of AR genes

(and related MGE) in the whole DNA

from fresh- and wastewater samples

and characterize their CB/bacterial

communities

1

2

3

II - Antibiotic resistance genes in 
bacterial isolates

III - WGS of cyanobacteria strains
by HTS approaches

IV - Data processing of putative
ARG in CB genomes

V - Metagenomic analyses of
fresh and wastewater

I - Antibiotic susceptibility
patterns of CB/bacterial 
isolates

AIMS TASKS
AR phenotype of CB/bacteria

Diffusion disk
method

Microdilution
method

Microbial diversity

ARG identification

ARG prediction

CB Genome
sequencing

Antibiotic resistance
in bacterial isolates

Functional Genomics

THE PROJECT



gDNA extraction from CB MiSeq (Illumina®) Data analysis

• CB/bacterial community ID

• ARG prediction/identification

• Microbial diversity
characterization

• Population Dynamics
assessment

HIGH-THROUGHPUT SEQUENCING

DNA amount/quality Library quality Incomplete databases
Computational errors or biases

THE PROJECT



PRELIMINARY RESULTS (Dias et al. 2019. 11th ICTC)

Instrinsic resistance of cyanobacteria to TMP



Microcystis-associated bacteria
(WGS of M. aeruginosa cultures)

PRELIMINARY RESULTS

UNDISCLOSED



• Define monitoring/preventive/control measures

against the dissemination of AR in the

environment.

• Understand how aquatic ecosystems

are impacted by antibiotic pollution.

Water resistome
• Map the AR profiles of a

representative number of freshwater

resources.

THE PROJECT

• Identify/characterize ecological niches

associated with the occurrence of

resistant microorganisms.
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