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Abstract

Methods

Summary

Microbes have the capability to 
produce antimicrobials through 
secondary metabolisms, which 
are not essential within their 
natural environments, but have 
been found to have many effects 
on the ecosystem. Antimicrobial 
production genes have been 
identified in a wide range of 
microorganisms; however, 
research into natural ecosystems 
has historically been limited to 
continental soil environments 
until now. 

• 383 MAGs contained 
biosynthetic gene clusters, 
namely Type I and Type III 
polyketide synthase genes
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• 1,011 antimicrobial genes 
were detected in various 
classes 

• Less than 13% of the 
antimicrobial genes 
detected matched to an 
existing compound 

• Archaea contains a diversity 
of antimicrobials that are 
underrepresented in natural 
product databases

• 149 samples collected 
through collaborators of the 
Census of Deep Life
•Sequencing at Marine 

Biological Lab in Woods Hole, 
USA on an Illumina HiSeq 
2000
•Contigs > 2 kb used to 

generate Metagenome 
Assembled Genomes (MAGs) 
with MaxBin2
•Antimicrobial genes 

annotated using antiSMASH 
version 6

Antimicrobial ClassesGlobal Distribution

Archaeal Antibiotic Genes  
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• 466 high-quality metagenome assembled genomes (MAGs) 
collected from continental and marine subsurface

• Found across continental mines, subglacial lakes, hot springs, and 
serpentinizing environments
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• Importance of most dominant classes of antibiotic genes with 
respect to metabolisms 

• Points are the averaged variable importance with SE bars. Blue 
shows parameters positively correlated with the antibiotic class, 
and red shows parameters negatively correlated with the antibiotic 
class 

• Archaeal orders containing antimicrobial genes. Blue stars: 
genomes from this study

• Classes of antimicrobial 
genes annotated in MAGs 
from both continental and 
marine environments

• Most dominant classes were 
terpenes (19%), RiPP-like 
(15%), and NRPS and PKS 
(~10%) 

• No significant difference 
between continental and 
marine distribution


