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Outline

• Introduction to CAZymes and parent R01 project

• dbCAN tool suite for CAZyme annotation

• Deploy the dbCAN3 web server on AWS
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R01 parent grant objective:
Microbiome-based personalized nutrition with bioinformatics tools

dbCAN

Where are CAZymes?

Personalized diet

What fibers can you digest?



J Mol Biol (2016) 428, 3230–3252

a high diversity of dietary fibers/glycans/carbohydrates
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diverse glycosidic linkages exist in the dietary carbs 

Annu. Rev. Microbiol (2017) 71:349–69



NATURE REVIEWS | MICROBIOLOGY, doi:10.1038/nrmicro3050, Kaoutari, 2013

Human encodes 17 food digesting GHs

• GlycosylTransferases (GTs): 115

• Glycoside Hydrolases (GHs): 172

• Polysaccharide Lyases (PLs): 42

• Carbohydrate Esterases (CEs): 19

• Auxiliary Activities (AAs): 17

• Carbohydrate-Binding Modules (CBMs): 89

Cantarel B. et al. 2009, Nucleic Acids Res
Lombard V. et al. 2014, Nucleic Acids Res

http://www.cazy.org/ 

diverse glycosidic linkages need various CAZymes to break

http://www.cazy.org/GlycosylTransferases.html
http://www.cazy.org/Glycoside-Hydrolases.html


Gut Microbes 3:4, 289-306; 2012

gut bacteria dedicate > 6% of their genes to CAZymes

1000 (species) x 100 (genes) = 100,000 CAZymes



Brief history of dbCAN development 

Web server:
https://bcb.unl.edu/dbCAN2 

300,000+ jobs in 10 years
8,000+ email addresses

Python package: 
https://github.com/linnabrown/run_dbcan 

https://bcb.unl.edu/dbCAN2
https://github.com/linnabrown/run_dbcan
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desktop solution

HCC solution

AWS solution
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AWS mirror site

http://dbcan.unl.edu/dbcan/
 

• EC2 Instance
• Elastic Container Registry 
• S3 Bucket 
• Elastic File System 
• Fargate 
• Networking and Security

http://dbcan.unl.edu/dbcan/
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On-prem solution is more efficient for individual or fewer jobs 
AWS solution offer competitive performance, especially when scaling up to handle more jobs

Comparison of computational efficiency: 
on-prem vs AWS fargate
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