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establish the link between microbial communities structure and realized metabolic functions, limiting the comprehension of 
micro-organisms roles. Despite the advent of the current ultra-high throughput sequencing, efficient assembly of sequencing 
data from metagenomic samples remains difficult and complete genome reconstruction has been principally realized for 
dominant micro-organisms. Single cell sequencing strategies have also been developed to overcome these limitations and to 
access less abundant micro-organisms but are not always easily practicable. Based on a solution hybrid selection method 
combined with next generation sequencing, we developed an innovative gene capture approach to enable the reconstruction 
of large genomic regions or even complete microbial genomes from complex environments. 
Methods: A first gene capture using highly specific short probes targeting 16S rRNA gene was applied on metagenomic 
DNA to obtain large specific probes (several kbp) spanning the biomarker and the unknown flanking regions of the microbial 
species of interest, Roseobacter denitrificans. Generated long probes were then used to capture very large DNA fragments 
of R. denitrificans within a mix of bacterial gDNA. 
Results: Real-time PCR performed on captured DNA revealed a significant enrichment in targeted 16S rRNA gene, 
surrounding genes and even several Mbp away genes, suggesting the capture of R. denitrificans complete chromosome. 
Conclusions: Sequencing of captured DNA allows identification of unknown sequences and reveals new genetic 
associations. This promising approach will facilitate linking identity and associated functions. 
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Coniferous forests represent a large C sink in the northern hemisphere and are thus of global importance. The main 
objective of the present study was to disclose the metabolic capabilities of abundant and active bacterial strains from a Picea 
abies forest soil in the Bohemian Forest Natural Park, Czech Republic. Isolation, physiological characterization and whole 
genome sequencing of important bacterial taxa in the soil and litter horizons was performed to identify their roles in 
ecosystem processes. In addition, Single-Cell genomics was applied in order to obtain genomic information from the viable 
yet unculturable bacteria. In a previous study in the same soil, the microbial community and their metatranscriptomic profile 
were obtained. Low nutrient medium (pH 4.5) was used to isolate the maximum number of bacterial strains with high 
abundance in the acidic soil. After identification, enzymatic activity and C-source arrays were used for physiological 
characterization of isolates as well as whole-genome sequencing from isolates and single cells. Sequencing results revealed 
that Proteobacteria, Acidobacteria and Actinobacteria were dominant in both the litter and soil, comprising 85-90% of all 
sequences from DNA and RNA. In total, 299 bacteria were isolated of which two (Bradyrhizobium and Methylocapsa) rank 
among the five most abundant OTUs in the soil. Proteobacteria, Actinobacteria and Acidobacteria were the predominant 
phyla among the isolated bacteria (65%, 17% and 13%, respectively). The physiological characterization of environmental 
strains showed that soil bacteria are relatively versatile in their ability to use soil-derived carbon sources. Annotated gene 
content of selected strains indicated presence of CAZy, ammonification and denitrification genes, suggesting these bacteria 
play a role in important ecosystem processes such as soil carbon and nitrogen turnover. Moreover, individual bacterial 
genomes were used to identify the transcripts of studied taxa in the soil metatranscriptome. It showed differences in gene 
expression among seasons for the most relevant bacterial strains. Finally, non-isolated abundant members of the forest soil 
bacterial community were obtained through Single-Cell sorting, confirming that it can be a valuable tool for microbial 
ecologists. 
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Microbial communities in the rhizosphere make significant contributions to plant health, growth and protection against soil 
pathogens. Plants can take advantage of their rhizosphere microbiomes to fend off pathogens, avoiding microbial infections. 
Here, we aimed to identify potential microbial groups and functional traits correlated to the suppression of the soil borne 
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pathogen Fusarium oxysporum. Through shotgun metagenomics we investigated the rhizosphere microbial communities of 
four common bean cultivars with different levels of resistance to the fungus, ranging from susceptible to resistant. Plants 
were grown in mesocosms experiments with two contrasting soils, i.e. Amazon Dark Earth (ADE) and an agricultural soil 
(AS). The soils presented clear differences in chemical properties, and ADE hosts higher microbial diversity than AS. 
Chemical analysis indicated a significant increase of pH, Ca, Fe, sum of bases and base saturation, and decrease of K, Mg, 
exchangeable Al, and Mn in rhizosphere of both soil types. Quantitative PCR showed an increase of 16S rRNA copy number 
with the increase resistance to the fungus in ADE soil. The rhizosphere of the four bean cultivars is dominated by the same 
bacterial phyla Proteobacteria, Actinobacteria, Firmicutes, and Chloroflexi, albeit in different relative abundance between soil 
types. The community structure of rhizosphere was different from the bulk soil, revealing the selection process in this 
environment. In ADE soil, the most resistant cultivar presented higher taxonomic diversity when compared to other cultivars; 
in contrast, the functional diversity was lower. Comparing the resistant to the susceptible cultivars there was an increase of 
Nitrospirae, Solibacteres, Spirochaeta and Chryosiogenetes bacterial classes in the resistant. Also, resistant cultivar 
presented high number of sequences affiliated to the family Pseudomonadaceae and to the genera Bacillus and Solibacter. 
Interestingly, the resistant and moderately resistant cultivars, presented high proportion of sequences related to bacteriocin, 
a narrow spectrum antibiotic, which suggests its role on pathogen suppression. Preliminary analysis showed that the 
selection of the microbial communities inhabiting the common bean rhizosphere is cultivar and soil type dependent. Further 
analysis will search for bacterial groups potentially related to the fungal antagonism. FAPESP 2014/03217-3. 
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The soil is a challenging environment with regard to the quantity and diversity of species and microbial communities present, 
which in one gram of soil is possible to identify thousands of species. However, the interpretation and the way in which this 
composition, are poorly studied. The use of microbial communities to ascertain the impact caused by anthropogenic stress in 
natural habitat is increasing. Temporal variations influence the diversity of niches to support microbial populations. The 
consequent reduction in microbial diversity in soils includes not only the extinction of species or loss of their functions, but to 
reduce the ability of ecosystems to with stand periods of stress and undesirable environmental effects. In this work, the 
mainly objective is investigating the bacterial diversity in soil samples with high concentration of iron and manganese by 
metagenomic techniques. Five soil sample types were collected: grass (CP), forest (MF), eucalyptus forest (ME), canga (CG) 
and cerrado (CE). Metagenomic DNA was extracted from the soil samples using PowerLyzer® PowerSoil® DNA Isolation Kit 
(MO BIO Laboratories Inc.), and the V4-V5 region of 16S rRNA gene was amplified and sequenced using Ion Torrent PGM 
(Life Technologies). The resulting sequences were processed by MOTHUR and the FASTA sequences identified were 
compared with Ribossomal Database Project - RDP for identification. The classification of this phylas in each environment 
showed that the three most abundant were Proteobacteria, Actinobacteria and Acidobacteria. In Proteobacteria group, the 
most abundant classes were Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria and Deltaproteobacteria. 
Through this methodology was possible to compare the bacterial population of the areas studied, determine the main genus, 
evaluate the interference and found the environmental impact of this metals, iron and manganese, for the bacterial 
population and classified genus that have potential for application of bioremediation. 
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The “Fundação Parque Zoológico de São Paulo” (FPZSP) is located in the city of São Paulo, Brazil. It houses more than 
3,200 animals in an area of 900,000 m2 of Atlantic Forest. The FPZSP maintains an independent farm designed for the 
production of food for their animals. The FPZSP Organic Compound Production Unit uses animal carcasses, and animal and 
vegetables wastes to produce an organic compound (OC). The OC is used as fertilizer in the Zoo farm. This fertilizer displays 
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