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What is metagenomics?



Metagenomics emerged in response to the observation that  
most micro-organisms can’t be cultured 

 

Handelsman et al (1998) Chem & Biol EM: Kim Lewis, Northeastern Univ.

Estimated: 108 bacteria per gram of soil of 
6000-8000 different species
Only ~1% culturable (?) 



PCR using primers targeting conserved regions of the 16S rRNA gene and sequencing 
enables genotyping of bacteria and archaea without having to culture them 

bacterial 30S ribosomal subunit
16S rRNA is in orange

(purple: ribosomal proteins)
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One of the earliest “metagenomics” paper, based on 16S sequencing
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Schmidt et al actually made a shotgun library from pico plankton gDNA, identified rDNA clones 
(38/32000 clones) by colony hybridization, and Sanger sequenced them



This unbiased survey revealed that the picoplankton contained many previously unknown 
bacterial species 



16S sequencing vs. shotgun metagenomics

• Only bacteria and archaea surveyed 
• Deeper sampling of bacterial diversity per $ 
• Relatively easy to make libraries and interpret results 
• Appropriate if all you care about is microbial diversity 

/ ecology

• All organisms studied* 
• Decreased sampling depth per $ 
• Enables analysis of other genomic features of 

organisms, e.g. antimicrobial resistant genes 
• Analysis is significantly more difficult



Warning!  Some will object if you refer to 16S-based studies as “metagenomics”

http://phylogenomics.blogspot.com/2012/08/referring-to-16s-surveys-as.html



Viral metagenomics
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Tadarida brasiliensis

They found:
• Known bat viruses
• Putative new bat viruses
• Viruses likely infecting the plants and insects that the bats ate



‘Vector-enabled metagenomics’

Mya Breitbart lab, Univ of South Florida



Pathogen discovery using metagenomics sequencing
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Sequencing can only give you sequences 

A rabbit facility in TN 
experienced an outbreak 

of fatal gastroenteritis
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An astrovirus is the likely cause of gastroenteritis in these rabbits 
 

Also lots of plant 
sequences, presumably 

from the rabbit’s diet



Astroviruses cause diarrhea in a variety of animals, including humans. 
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Astrovirus particles


