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Hug et al., 2016.

→ Most microbes do not grow using

traditional cultivation methods and hence

are referred to as “unculturable”.

→ Antibiotic Resistance Genes (ARG) in

unculturable bacteria

Pal et al., 2016.



Hug et al., 2016.



Pal et al., 2016.



→ Soil and human microbiome as a diverse reservoir of ARG

(Antibiotic Resistance Genes)

→ Soil genes associated with ARG







→ Bioprospecting in the multi’omics age: 
1) High-throughput sequencing technologies

2) Supercomputers and Bioinformatics tools to mining big data

De Castro, Fernandes & Franco, 2014.



→ New perspectives: Development of new computational approaches to discovery 

Antibiotic Resistance Genes (ARG).





STUDY CASE I
The Oral Resistome



ABC Efllux macB macA Others

GENOMES

ABUNDANCE

Prevotella sp.

Neisseria sp.

Fusobacterium sp.

Porphyromonas sp.



STUDY CASE II

Vinasse fertirrigation alters soil resistome dynamics: 
an analysis based on metagenomic profiles
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Soil resistome dynamics 
revealed by the response of 
antibiotic resistance genes 

(ARGs) to vinasse amendment

The error bar plots indicate the ARGs that 
changed abundance significantly (Welch’s 

test, p-value < 0.05) 
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Braga et al. (2017)

Vinasse fertirrigation alters soil 

resistome dynamics: an analysis 

based on metagenomic profiles



Ecological interactions within the communities of antibiotic resistance genes (ARGs) predicted by network models.
The models were constructed using the ARGs profiles from conditions without vinasse (V-) and with vinasse (V+)
detected at the 7th day after planting a) (V-) and b) (V+), at the 157th dap c) (V-) and d) (V+) and at the

217th dap e) (V-) and f) (V+). The nodes size and color distinguishes their values of betweeness centrality
(BC), the higher the BC the bigger the node, and their degree (number of connections), respectively
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