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Recently efforts to catalog beneficial microbes associated 
with Populus have yielded cultures of diverse fungi includ-
ing several Mortierella elongata (Mortierellomycotina) 
isolates. Some of these fungi including M. elongata strain 
AG77 harbor bacterial endosymbionts belonging to the 
Burkholderiales. We have sequenced the genome of M. 
elongata and its bacterial endosymbiont Mycoavidus cyste-
inexigens, and used comparative phylogenomics to infer 
this symbiosis is ancient and grounded in shared metabo-
lites. We have used and developed methods to assemble 
single genomes from meta-genomic data and inferred sev-
eral gene losses that make culturing endosymbiont M. cys-
teinexigens (AG77) challenging. To circumvent this re-
search obstacle, we used an antibiotic treatment to create 
fungal strains with and without their long-term endosymbi-

onts for comparative multi-omic studies. The ability to 
contrast cleared M. elongata strains and their wild type, 
endosymbiont-housing relatives in the same genetic back-
ground allows us to ask the following questions: 1. How 
does the presence or absence of long-term, co-evolved 
endosymbionts impact health and physiology of host fungi? 
2. Which currently available methods can be used and 
modified to study interaction dynamics for systems involv-
ing multiple intractable microbes? Our research goals 
through this work were to develop -omics and imaging 
pipelines that allow the study of bacterial fungal interaction 
mechanisms. To this end we have used genome sequencing, 
transcriptomics, metabolomics, and volatomics for studying 
fungal endosymbiont interaction dynamics. The results of 
these experiments will be further discussed.  
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