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Sequence Analysis

Sequence Processing

Step 1: Denoising, Bin and Trim

a) Denoising (using flow grams 
to reduce errors in sequence)
b) Remove Barcodes
c) Low Quality Sequences

AmpliconNoise  Quince, C. et. al. BMC Bioinformatics 2011, 12:38doi:10.1186/1471-2105-12-38



Sequence Processing

Step 2: Align to Reference

Sequence Processing
Step 3: Remove Chimeras

Chimeric 16S rRNA sequence formation and detection in Sanger and 454-pyrosequenced PCR amplicons. Haas BJ, Gevers D, Earl A, Feldgarden M, Ward DV, Giannokous G, Ciulla D, 
Tabbaa D, Highlander SK, Sodergren E, Methe B, Desantis TZ, Petrosino JF, Knight R, Birren BW. Genome Res. 2011 Mar;21(3):494-504. Epub 2011 Jan 6. 



Sequence Processing
Step 4: Classify Sequences

Wang, Q, G. M. Garrity, J. M. Tiedje, and J. R. Cole. 2007. Naïve Bayesian Classifier for Rapid Assignment of rRNA Sequences into the 
New Bacterial Taxonomy. Appl Environ Microbiol. 73(16):5261-7.

Classification is based on 8-mer frequencies

Bacteroidetes Firmicutes Actinobacteria

Sequence Processing
Step 5: Determine OTUs

a) Calculate distances between 
sequences using reference 
based alignment
b) Cluster Sequences using a 
distance cut-off



Processed Data

• List of Quality Sequence Reads

• Taxonomic Classification of Reads

• Operational Taxonomic Units of Similar 
Reads (Species?)

Biological Questions

• What is the taxonomic make-up of the 
community?

• How rich or diverse is the community?

• How do communities compare?



Dominant Bacteroidetes

Reaching Saturation
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Compare Species 
Shared by Taxa

Build A Phylogenetic 
Tree of All OTUs



Separation of Samples?

http://www.mothur.org/wiki/Schloss_SOP


