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The Need for Culture-Free Methods to Profile Microbial Communities

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 (?) 
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Only a tiny fraction bacteria and other microbes can be cultured.



16S rRNA as a Universal Barcode

The bacterial ribosome (16S rRNA in green)  



Illumina 16S Amplicon Sequencing

Incorporating Illumina adapters with PCR

Locus-specific primer with P5 adapter-tail

Locus-specific primer with P7 adapter-tail

5´-AATGATACGGCGACCACCGAGATCTACACATCGTACGTATGGTAATTGTGTGCCAGCMGCCGCGGTAA-3´

5´-CAAGCAGAAGACGGCATACGAGATAACTCTCGAGTCAGTCAGCCGGACTACHVGGGTWTCTAAT-3´

16S-Specific Primersi5 and i7
indexes

p5 and p7 flow-cell binding



16S Sequencing vs. Shotgun Metagenomics
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

16S Amplicon Sequencing Metagenome Sequencing

What are the pros and cons of 16S vs. metagenome sequencing?


