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Introduction:

The gut microbiome and
shotgun metagenomics
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Phage encoded 
antibiotic resistance 
genes



Metagenomic sequencing
surveys all genomes
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Requirements:

● strain-resolved 
genome sequences

● capture low- 
abundance organisms

● lots of samples and 
longitudinal designs

● long sequences

➢ high accuracy

➢ very deep sequencing

➢ cheap

➢ …

Short-read, shotgun metagenomes 
enable modern microbiome science
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ACGT

…GGTAGAGCGTGGGACGTAGGGTTAACCTTAGAAAGCTAGAAAACCGCGCGCCCT…

Reconstruct linear genomes 
from overlapping sequences

ACGT
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CCTT

GAAA

Turning short reads into
long sequences
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(This problem also comes up for mRNA alternative splicing)
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Lots of incorrect paths also exist…
How do we avoid these?

Standard Tools:
Filter out 
low-abundance 
sequences
Fragment the 
graph when it's 
ambiguous
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StrainZip:

Untangling the metagenome graph
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Sparse linear 
regression across 
multiple samples
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Strain-resolved discovery



Performance benchmarked on a
complex, synthetic community
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widespread in the gut microbiome

● Detection can 
inform treatment

● Can be carried in 
phage genomes

● Long sequence 
fragments provide 
useful information



StrainZip Iteratively Unzips Junctions

Strain-Resolved Metagenomics Antibiotic Resistance Potential of Phage

Complex Metagenome Graphs
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Thank You!
Questions?


