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55’ Session 1

14.30 - 15.25 Animal-microbiota interactions

50’ Session 2

15.30 - 16.20 Drivers of animal-microbiota interaction variation

75’ Session 3

16.30 - 17.45 Hologenomics to study animal-microbiota interactions

30° Session 4

18.00 - 18.30 | Applications of hologenomics: opportunities and feasibility
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WHAT IS A MICROBE
FOR AN ANIMAL?




'Hologenomics o

FishMed-PhD



'Hologenomics

session 1
Animal-microbiota
INTERACTIONS

FishMed-PhD



Hologenomics 2
B\ A\ U
FishMed-PhD

HOW DO ANIMALS AND
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INTERACT?
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Evolutionary interactions
Ecological interactions
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resident microbiota

Bobtail squid light organ
Single symbiont

Aphid bacteriocytes
1-2 primary symbionts +
a few microorganisms
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Increasing complexity gradient in animal-associated microbiotas

Honey bee gut
A few microorganisms

Vertebrate .gut
Hundreds o
microorganisms

Alberdi et al. 2021
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o Lipopolysaccharides (LPS)

o Di- and triacylated lipopentides
o Lipoteichoic acids (LTA)

o Flagellin

e GpnGDNA

o Peptidoglycan

o Polysaccharide A (PSA)
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HOW SELECTIVE IS THE
HOST RESPONSE?

What are the implications of being
more or less selective?
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WHAT FAGTORS DRIVE
ANIMAL-MIGROBIOTA
INTERAGTIONS?
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WHAT IS AN
ENVIRONMENTAL FACTOR?
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the genetic material of
microbes and hosts
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WHICH ENVIRONMENTAL

FACTORS DO AFFECT

ANIMAL-MICROBIOTA
INTERAGTIONS?
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Condition 1 Condition 2 Condition 3 Condition 1

>

Metagenomic
space axis 1

Transition 1 Transition 2 Transition 3

FUNDAMENTAL METAGENOMIC
SPAGE
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Condition 1
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Transition 2
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DETERMINE POTENTIAL AND
FUNDAMENTAL METAGENOMIC
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HOW CAN METAGENOMIC
SPACES BE ESTIMATED?



3\ G\ O

{ Illp. 3

FishMed-PhD



Hologenomics 2
B\ A\ U
FishMed-PhD

WHAT ARE THE IMPLIGATIONS
OF METAGENOMIC SPACGES?
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How would you
efine
hologenomics?
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Hologenomics

The Integrated study of the genetic
features of a eukaryotic host alongside
that of its associated microbhes
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Hologenome

The entirety of the genetic information
contained by a eukaryotic host and the
microbial community associated with

that host.
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Ready-to-use tubes Sampling guidelines

Up to 162 sample collection Simple guidelines to ensure

tubes pre-labelled and pre-filled standardised sample collection

with preservation buffer. and preservation.

SCIENTIFIC MATERIAL
ANDLE WITH CARE

H

swabs www,earthhologenome.org

ehi@sund.u.dk Complementary
material

For sampling the oral cavity and Collaborators with limited

anus of animals. Adjusted to the resources can request

size of the targeted animals. complementary materials such

as gloves, tweers or face masks.

& 23 ([e]19)GENOME
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Lactobacillus 2 MB 2,000,000 bp
Enterococcus 3 MB 3,000,000 bp

Bacteroides 7 MB 7,000,000 bp
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Lactobacillus

2 MB

x400,000

lllumina NovaSeq S4

800 GB
800,000 MB

Enterococcus

3 MB

x260,000
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Bacteroides

7 MB
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3800 GB
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288 libraries



8 GB
8,000 MB
Lactobacillus Enterococcus
2 MB 3 MB

x4,000 x2,600

FishMed-PhD

Bacteroides

7 MB
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Host-bacterial fractions

38 GB

Host Bacteria Other




'Hologenomics

Host-bacterial fractions

<

FishMed-PhD

Host

Bacteria

Other




7777
Hologenomics
B\ A\ U
FishMed-PhD

Host-bacterial fractions

Host Bacteria Other

Host | Bacteria Other
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99% Host DNA

93% Microbial DNA
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[ Read-based ] [ Gene-based ] [ Genome-based ]
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features of the studied

What information can be recovered from Th: {:5°"fﬁ°"b?tl‘”hi;’h the host genome hologenomic variation?
host-microbiota systems will depend on and the miorabial metagenome are ; ;

whether, and to w);mt degree hgst genomic characterised, and in consequence how Vitich quesiions oan be eddneased alao
microbial metagenomic and environmental genotypes, metagenotypes and combined SopoiKe o b ok Spandiand
complexity can be controlled, minimised or hologenotypes are defined, also determines temporal features of hosts and microbial
removed by the researcher. the genomic level of complexity to study a communities considered, as well as the

host-microbiota system. spatial and temporal features of the study
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What is the complexity of

the study system? @

The complexity of a hologenomic system
can be decomposed into three elements:
the host genomic complexity, the
microbial metagenomic complexity and
the environmental complexity.

Which are the explanatory
and response variables?

Due to the multi-layered nature and
bi-directional interactions in host-microbiota
systems, the definition of explanatory and
response variables, and thus the question
researchers want to answer, will often be
determined by the study design.
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Effect of host-microbiota interactions on
production

Joint variations of domestication process to
genomes and metagenomes

Joint (yenomic+metagenomicl means of
adaptation to environmental change



