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1. Global bacterial survey using 16S rRNA gene  

 amplification, sequencing and analysis. 

• 16S rRNA gene: highly conserved in all bacteria 

Multi-pathogen detection 

SampleSampleSampleSample    

DNA ExtractionDNA ExtractionDNA ExtractionDNA Extraction    

16s 16s 16s 16s rRNArRNArRNArRNA    gene gene gene gene     

PCR amplificationPCR amplificationPCR amplificationPCR amplification    

Sequencing  Sequencing  Sequencing  Sequencing      

(Sanger, 454 platform)(Sanger, 454 platform)(Sanger, 454 platform)(Sanger, 454 platform)    

Phylogenetic  Phylogenetic  Phylogenetic  Phylogenetic      

BioinformaticBioinformaticBioinformaticBioinformatic    

AnalysisAnalysisAnalysisAnalysis    

Genomics and Genomics and Genomics and Genomics and metagenomicsmetagenomicsmetagenomicsmetagenomics    based investigation of microbial based investigation of microbial based investigation of microbial based investigation of microbial 

communities in meat, milk and fish (MMF) focusing on:communities in meat, milk and fish (MMF) focusing on:communities in meat, milk and fish (MMF) focusing on:communities in meat, milk and fish (MMF) focusing on:    

2222. Global metagenomics survey of viral-enriched 

(and bacterial) samples.  

3. Targeted survey of suspected or known pathogens 

 (from the RA). 

• Data will be analyzed using various 

bioinformatics strategies to develop a catalogue 

of microbe species and groups that represent 

threats to corresponding value chains. This will 

also validate the participatory appraisal. 

Chen et al., 2011 

VIROCHIPVIROCHIPVIROCHIPVIROCHIP    

• Presence or absence of one or several viruses. 

• Highly representatives - Molecular Diagnostics. 

BecA Genomics Platform 
Opportunities for genomics and metagenomics research 

1 sample = 1 library 1 sample = 1 library 1 sample = 1 library 1 sample = 1 library     

                                                                    = 1 plate= 1 plate= 1 plate= 1 plate    

500 500 500 500 mbmbmbmb/run/run/run/run    

1/2 cassava genome1/2 cassava genome1/2 cassava genome1/2 cassava genome    

1/8 human genome1/8 human genome1/8 human genome1/8 human genome    

ABI 3130-xl                ABI 3730-xl          ABI 3500-xl 

 Next generation sequencing 

 Capillary sequencing 

454 GS 454 GS 454 GS 454 GS     

pyrosequencerpyrosequencerpyrosequencerpyrosequencer    

• Genomics  

• Viral genomics 

• Functional Genomics 

• Metagenomics 

The Bioinformatics Platform 

• High-performance computing server: 

– 32 total processing cores 

– 128GB of memory (RAM) 

–  8TB of disk space 

– 25TB LTO4 tape backup library 

• Linux cluster 
• 32 CPUs (AMD 64-bit) 

• 128 Gigabyte RAM 

• >10 terabytes disk storage 

• Grid computing  

• Parallel applications: 
> Genome assembly (Newbler, MIRA, Celera, 
velvet, CAP3. …) 

> Genome annotation (glimmer, …)  

> Phylogenetic analysis (Beast, Mr Bayes) 

> Other sequence analysis tools (BLAST, clustalw, 
HMMER, R) 

 

Data Visualization 

SQL annotation 
End user  

(NGS Gbrowse) 

Feature prediction 
Structural Structural Structural Structural 
variations: SNP, SNP, SNP, SNP, 
rearrangementsrearrangementsrearrangementsrearrangements    

DB searches: DB searches: DB searches: DB searches:     

(16S,18S,ITS,LS) 

Taxonomy: Taxonomy: Taxonomy: Taxonomy: Biota 
diversity, OTU 
assignment 

Assembly 

Reference GenomeReference GenomeReference GenomeReference Genome    De novo De novo De novo De novo assemblyassemblyassemblyassembly    

Quality Control 

Trim poor quality basesTrim poor quality basesTrim poor quality basesTrim poor quality bases    
Vector trimming Vector trimming Vector trimming Vector trimming 

depending on library prepdepending on library prepdepending on library prepdepending on library prep    

454 Sequencing reads 

SingleSingleSingleSingle----endendendend    PairedPairedPairedPaired----endendendend    

2222....    

3.3.3.3.    

4.4.4.4.    

5.5.5.5.    

Simplified Workflow for 454 and Sanger-based 

metagenomic projects of bacterial and viral 

communities. 

1.1.1.1.    

Bioinformatics Core Activities 

• Statistical support 

– Experimental design 

 

• Primary data analysis  

– NGS QC, spatial defect removal 

– 454 GA pipeline 

 

• Secondary/downstream analysis  

– Differential expression 

– ChIP-seq peak calling 

– Structural variation, genomic 

rearrangements 

– SNP and CN analysis 

– microRNA profiling 

– GO enrichment 

 

 

 

• Training/Capacity Building 

– motif finding 

– functional/network analysis 

– microarray analysis 

• Data management 

– NGS data storage and manipulation 

– Data warehouse facilities  : databases 

 

• Software development 

– Bioconductor packages: NGS annotation 

packages 

– Automated NGS analysis packages 

 

• Bioinformatics tools 

– Ensembl, Galaxy, Cytoscape 
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Compilation of complete  
genomes, metagenomes,  

annotation and  
curation of metadata  

(meta)genome sequencing 

Extraction of  
important biological  

information 

Vaccine dvlpmt 

Diagnostics 

Global diseases  
surveillance 

Drug dvlpmt 

Improved Public  
health intervention 

geographical 
mapping 

sequence 
variation 
analysis 

Primer, 
microarray 

phylogenetic 
analysis 

protein 
modeling Databases 

Improved drug 
selection 

From Sequence (genomics/metagenomics) to impact 

discovery of  
new micro- 

organisms and  
pathways 

Environmental 
sustainability 

The BecA Hub team 
08 countries,  17 females, 19 males 

Australia, Benin, Cameroon, England, Ethiopia, Italy, Kenya, USA 


