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DNA Extraction 
•  Break cells open 
•  Remove lipids 
•  Remove proteins 
•  Remove RNA 
•  Precipitate DNA 
•  Rehydrate DNA 

•  Plus special ingredients 



DNA engineering: investigating pathogens 
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A world of environments 



Microbial community profiling 
•  What criteria make a good molecular 

target? 

1)  SSU rRNA 
2) Sequencing 
3) Something in between 



Community profiling 
•  # unique reads vs # total reads 
 
•  # sequences vs taxonomic units (OTUs) 

1)  Is there a core microbiome? 

2)  Does the rare biosphere matter? 



Models of a core microbiome 

Hamady	
  and	
  Knight,	
  2009	
  



Rare biosphere 



Sanger sequencing vs NextGen 
(3rd gen?)  

•  Read length 
•  Cost 
•  Error 
•  Bioinformatics 
•  Sampling depth 



Fig. 1. Network-based analyses of fecal bacterial communities in 60 mammalian species.  

R E Ley et al. Science 2008;320:1647-1651 
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16S rRNA 



Primer bias is a big issue 

Hamady	
  and	
  Knight,	
  2009	
  



Sequence analysis   
3 major axes: 
1)  Alpha and beta diversity 

 
2) Qualitative or quantitative 

3) Phylogeny or taxon based 


