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“animalcules”

Rijksmuseum, Amsterdam 1632-1723
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ACGCTGGGTCACCACTATATGGAGAGACCCTGATCTATTCTAGAGCTTTTCGCTAT

ATTCTCAGAGGTAGAGATTTCCCCATATGCCCTATTGGGGCTCACACGCTCACGT
TCAGGGTAGAGATTTCCCCATATGCCCTATTGGGGCTCACACGCTCACGTCGCTTT

Who’s there?
What are they doing?
What do they make?
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Ryan Brewster

National Geographic
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Ryan Brewster

The microbiome & immune system
co-develop in early life

Dietary choices throughout life dramatically impact the 
Gut Microbiome

Ryan Brewster
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Ryan Brewster Ottman et al, Front Cell Infect Microbiol., 2012

© Genetic Literacy Project

Ryan Brewster
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media.cleveland.com/health_impact

?

daysoftheyear.com

Most microbes have yet to be discovered
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newfoodeconomy.com/guilty-food-2

Can new, high resolution bacterial 
strain measurement allow us to catch 
microbes in the act of developing 
antibiotic resistance?

WHAT WE WANT FROM OUR SEQUENCING 
APPROACH

HUMAN GUT MICROBIOMES: 
STANDARD APPROACHES GENERATE INCOMPLETE GENOMES
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HUMAN GUT MICROBIOMES: 
READ CLOUD & ATHENA ASSEMBLY à COMPLETE GENOMES
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Bishara, Moss et al, Nature Biotech, 2018

Bacteroides caccae genome “evolves” rapidly under antibiotic pressure

A B C D

HCT

relationship status
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Adapted from:
“Could microbial therapy boost cancer 
immunotherapy?”, Snyder A. et al. Science 350(6264) 
(2015).doi: 10.1126/science.aad7706

Manzo & Bhatt, Blood, 2015Earle et al, Cell Host & Microbe, 2015

ACGCTGGGTCACCACTATATGGAGAGACCCTGATCTATTCTAGAGCTTTTCGCTAT

ATTCTCAGAGGTAGAGATTTCCCCATATGCCCTATTGGGGCTCACACGCTCACGT
TCAGGGTAGAGATTTCCCCATATGCCCTATTGGGGCTCACACGCTCACGTCGCTTT
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Who’s there?
What are they doing?
What do they make?

Intestinal bacteria

ATCGCT

ATCGCT

Gene prediction 
from genomes

Short Chain Fatty 
Acid production

Healthy Aging

Neurodegeneration
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Thank you!


