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Microbiome: complex, interconnected systems

* |Influence of
the host

 Within the same
system and
interaction between
microbiomes from
different systems.

‘ GENETIC
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Objectives

Investigate the influence of
vaginal microbiota and its genes
on sheep fertility

* Describe the core microbiota and
gene content of the ewe vaginal tract

e Determine the effect of breed and
herd on the vaginal microbiota

e Determine the associations between
the abundance of microbial
communities and pregnhancy outcomes
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Sequencing
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Bioinformatics

Basecalling

* SUP accuracy (Seq. quality > 10) Guppy
software

Fastb
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Bioinformatics

Basecalling

* SUP accuracy (Seq. quality > 10) Guppy
software

Filtering

* Remove host seq. by Minimap2 software

* Remove short (< 200 bp) seq. by Cutadapt
software
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Bioinformatics

O

Basecalling

* SUP accuracy (Seq. quality > 10) Guppy

Abundance Tables software

Filtering

* Remove host seq. by Minimap2 software

* Remove short (< 200 bp) seq. by Cutadapt
software

Mapping with SqueezeMeta pipeline

* At phylum and genus Level
* COG: Clusters of Orthologous Genes

* KEGG: Kyoto Encyclopedia of Genes and
Genomes
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Microbiota . . Differential abundance
o Beta diversity .
composition analysis

Relative abundance

PCA: Principal Model adjusted Model withing
PERMANOVA Component Analysis by herd each herd

Herd, Breed & Pregnancy Herd, Bred & Pregnancy Y = f1Preg + B2Herd + e Y = f1Pregnancy + e

Gene content analysis

Relative Abundance

i

Gene network

COG & KO
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Results: Microbiota composition
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‘ Results: Gene composition

COG

ENOG410XST2 : Cell surface proteoglycan
I that bears heparan sulfate (By

similarity)
| COG5295 : Autotransporter adhesin
B COG5048 : FOG: Zn-finger
- ENOG4111VX3 : Rz endopeptidase from
___ lambdoid prophage DLP12

COG1132 : ABC-type multidrug transport
system, ATPase and permease components
COG4678 : Muramidase (phage lambda
I lysozyme)

I COGO0699 : Predicted GTPases

(dynamin-related)

B ENOG410XQ90 : Clathrin assembly protein
I ENOG410ZV5C : Reverse transcriptase

1.00%

Abundance
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0.50%

transporters with duplicated ATPase

0.25% domains

COG0488 : ATPase components of ABC
(R-dependent D polymerase)
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KO

K09228 : KRAB domain-containing zinc

finger protein

M K08111 : glypican 5

K14754 : interferon-induced GTP-binding

protein Mx1

I K21449 : trimeric autotransporter adhesin

!ﬂ K14744 : prophage endopeptidase
[EC:3.4.-]

| K01185 : lysozyme [EC:3.2.1.17]

‘ K06147 : ATP-binding cassette, subfamily
B, bacterial

|| K08474 : taste receptor type 2

K17086 : transmembrane 9 superfamily

member 2/4

H K15279 : solute carrier family 35
(GDP-fucose transporter), member C1

|| K02350 : DNA polymerase zeta [EC:2.7.7.7]
K05289 : glycosylphosphatidylinositol
transamidase

| ——
————

L MRN MVL R
Herd

The COGs focus on cell surface interactions, multidrug transport, and enzymatic activity. The KOs are
mainly involved in immune response, membrane transport, and cellular adhesion
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‘ Results: Beta diversity
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Differences in the microbiota composition were mainly
detected at breed and herd level

No differential patterns were observed in the genes (COG
and KO)

No differential patterns were observed in the PCA for
pregnancy, although significant differences were found in

the PERMANOVA (P value = 0.001)
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‘ Results: Differential analysis

Uroviricota 0.22
Fusobacteriota 3.04
Bacteroidota 3.67

Pseudostreptobacillus 0.01
Sneathia 0.03
Oceanivirga 0.06
Leptotrichia 0.07
Treponema 0.12
Peptostreptococcus 0.12
Caviibacter 0.12
Gemella 0.24
Trueperella 0.29
Pseudomonas 0.45
Streptobacillus 0.67
Parvimonas 1.35
Actinobacillus 1.49
Campylobacter 1.63
Bacteroides 1.67
Fusobacterium 1.77
Histophilus 5.38
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+
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COG3775 0.01
COG0800 0.02
COG0364 0.02
C0G2893 0.02
COG1207 0.03
COGO0751 0.03
COG0363 0.04

ENOG410XNNV 0.04

COG14720.05
COG3250 0.06
COG0280 0.06
COG07320.13

K01207 0.03
K01154 0.14
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Conclusions

The core microbiota of vaginal tract was primarily composed of genera
Staphylococcus, Escherichia and Histophilus

There was a high effect of breed (and herd) in the microbiome composition

Key genera associated to non-pregnant ewes included Sneathia,
Oceanivirga, Leptotrichia, Streptobacillus, Parvimonas, Actinobacillus,
Campylobacter, Bacteroides, Fusobacterium, and Histophilus. While
Fusobacteriota and Bacteroidota was notable at the phylum level.

Genes associated to pregnancy failure were linked primarily to

carbohydrate metabolism, defence mechanisms, transport and structural
resilience.
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