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J-1

Exploring Microbiomes: Application to Humans and
Agriculture. JACK A. GILBERT. University of California
San Diego, Pediatr ics and Scripps Inst i tut ion of
Oceanography, 9500 Gilman Drive #0760, San Diego, CA
92093. Email: gilbertjack@gmail.com

Understanding the microbial ecosystem dynamics of our planet
is central to our role as custodians of the planet. The Earth
Microbiome Project aimed to characterize the microbial diversi-
ty of the diverse ecosystems across our world, which we have
used to model the ecosystem dynamics of these environments.
Integrating these models with agricultural policy provides a
framework on which to determine how climate change and
shifting policy will influence the microbial metabolic dynamics,
which will affect our ability to modulate system scale outcomes.
In concert with this global perspective we are also characterizing
the human microbiome, which has become a key part of patient
care, provide new avenues to diagnose and treat human disease.
The immune system controls our interaction with the microbial
world, and yet the microbial communities in our bodies are
central to modulating the immune response. Changes in the
human microbiome have substantial influence on atopy, neuro-
logical disorders, metabolic disorders, and a range of complex
conditions and disease states. We will discuss evidence of these
mechanisms of interaction and how we have started to disturb
the delicate balance of the immune-microbe equilibrium,
impacting the development and function of our immune sys-
tems. Central to this disturbance is the distance we have placed
between our children and the microbial world, which has been
demonstrated to have a substantial influence on their physiolog-
ical, immunological, neurological and even endocrinological
development. Applying new strategies to identify how the mi-
crobial ecosystem correlates with diseases states and treatment
efficacy through Microbiome-Wide Association Studies
(MWAS) is altering the trajectory of precision medicine, and
providing a new framework for facilitating patient care.

J-2

The Role of Intestinal Fungi in Host Metabolism and Obesity.
J. F. PIERRE. Departments of Pediatrics & Microbiology,
Immunology, and Biochemistry, University of Tennessee
Health Science Center, College of Medicine, 71 S Manassas
St, TSRB, Rm 425, Memphis, TN 38103. Email:
jpierre1@uthsc.edu

Obesity is a significant driver of co-morbidity and is an emerg-
ing epidemic in westernized societies. Regulation of energy
expenditure and adiposity is driven by physiological and en-
docrine signals from the gut, which are inseparably associated
with intestinal microorganisms and their collective genes, the
microbiome.While almost exclusive focus has been placed on
gut bacteria, other microbial kingdoms contribute to the di-
verse intestinal community, including fungal yeast and molds,
but have largely been overlooked. Mammalian cells detect
yeast and mold through conserved cell wall ligands that bind
mannose and dectin1 receptors, respectively. However, be-
yond their description in the gut, little is known about the
functional contributions of fungi upon obesity and metabolic
homeostasis. Lack of clarity for fungal influence on host me-
tabolism remains a major knowledge gap and perhaps an un-
recognized limitation in metabolically focused microbiome
studies. These uncertainties pose questions for clinical popu-
lations provided antifungals, including bariatric surgery pa-
tients, where selective disruption of eukaryotic communities
may have metabolic consequences. Based on new data from
our laboratory, we have observed mold populations appear to
induce metabolic disruption and contribute to obesity progres-
sion. Through pharmacological disruption with antifungals,
use of dectin1 knockout animals, colonization of germ-free
animals with mold or yeast species, and small animal dietary
and surgical modeling, we are exploring the role that gut fungi
play in metabolic homeostasis. Shifts away from commensal
yeasts towards molds are associated with pro-inflammatory
macrophage populations in the periphery and insulin
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resistance. The effectiveness of vertical sleeve gastrectomy is
reduced under mold selecting conditions in our models. These
and other experimental results will be presented. This field is
exciting and potentially transformative because it implicates
eukaryotic microorganisms as players in the development of
obesity, which would represent a significant advancement in
our understanding of host-microbiome interactions by reveal-
ing additional targets and pathways for therapeutic develop-
ment in the treatment of metabolic diseases.

J-3

Partnering with Microbes for Fungicidal Solutions. BEN F.
HOLT III. AgBiome Inc., 104 TWAlexander Dr., Building 1,
Research Triangle Park, NC 27709. Email: bholt@agbiome.com

AgBiome partners with the microbial world to seek
practical and efficacious solutions to pressing agricultur-
al problems. In practice, this partnership has led to the
accumulation of a world class collection of isolated mi-
crobes and genome sequences, all of which are available
for the discovery of unique crop protection solutions.
Managing and curating this growing collection, and ef-
fectively prospecting from within this collection, are
endlessly engaging and exciting challenges. For this
seminar, I will discuss some of these challenges by pro-
viding a brief overview of our technology platform and
a few case examples of its application to biological
discovery, with a particular focus on our partnership
with the Bill and Melinda Gates Foundation for the
discovery of biological fungicides.
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