The faecal microbiota
during the pre-weaning
period and its relationship
with diarrhoea, health and
performance in dairy
heifer calves
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Calf health and diarrhoea

 Diarrhoeal disease

e Most common cause of neonatal calf
death

* Morbidity and mortality:
* 32% mortality in neonates in Ireland
* morbidity reaches 50% globally

* Short- and long-term economic and
animal welfare implications

Predominant causes of death in calves in Ireland from birth to 1 yr. of agel

Neonatal Calfhood Weanling

(birth to 1Imo) (1mo-5mo) (6mo-1yr)
GIT infection 32% 15% 17%
Systemic infection 15% 8% 3%
Respiratory infection 8% 34% 41%

Lirish Deparment of Agriculture, Food and the Marine. 2023. All-Island Animal Disease Surveillance Report, 2022
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—_— Gut Microbiomes

Dysbiosis: loss of commensal microbes accompanied by proliferation of harmful pathogens

(Chase & Kaushik, 2019)

Other Factors:
Q Breed

Calf Hindgut Microbiome Disease severity

(Slanzon et al., 2022)

Composition
varies across

farms Fung
(Gomez et al., 2017) 2 P %
Vi

Within farm: Q

presence of

diarrhoea affects Bacteria & Archaea % .3 k3 Protozoa & parasites

composition :@ e
(Gomez et al., 2017; Slanzon et al., I
2022) Viruses

3 Created in BioRender.com bio
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Objective

To explore the relationships of bacterial genera found to be
significantly associated with health status in order to depict the
dysbiosis of the hindgut microbiota

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 101000213
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Animal model and data collection

51 spring-born, home-bred dairy heifer calves were observed and clinically assessed from
birth to weaning and retroactively classified as Diarrhoeic (n = 27) or Healthy calves (n = 24)

Pre-disease (d7) During diarrhoea Post-disease (d83)

(d21/Disease manifestation)

e Clinical assessment * Clinical assessment (faecal e Clinical assessment
e Faeces and blood serum score of 2-3 = diarrheic) e Faeces collected, weights
collected e Faeces collected, weights recorded
e weight recorded at birth recorded
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Microbial DNA extraction Attachment of dual and lllumina f;j;i:-g;quen'f;; EEEEEEEE
(Yu and Morrison, 2004) sequencing adapters DADA2 & SILVA

<> PCR amplification of lllumina MiSeq
oo V4 region 165 rRNA (500 cycle V2 kit)

ZY MO RESEARCH
gene

ZYMO DNA Reference Standard

150 faecal samples




—Microbial composition over the pre-weaning period

NMDS2
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Effects on composition

Effect P-Value
Time Point 0.0001
Health Status 0.01
Time-Point*Health Status 0.0001
Calf Breed 0.08
Colostrum Source 0.30

Bifidobacterium Escherichia-Shigella Alloprevotella Collinsella Peptostreptococcus Prevotella Ligilactobacillus Prevotella_7

B Diarrheic MW Healthy

NMDS1




— Changes in relative abundance over the pre-
weaning period
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— Associations: intra-ASVs | i

Intra-ASVs during disease manifestation

Alloprevotella Bifidobacterium

Negative Positive Negative Positive

Strong Faecalicoccus Prevotella 9 None Prevotella 7
(p<0.01) Akkermansia
r.;: 0.60-0.79 Intestinibacter

Moderate Bifidobacterium Peptostreptococcus Ligilactobacillus Colinsella

(p<0.01) Prevotella 7 Prevotella Prevotella Faecalicoccus

r.;: 0.40-0.59 Flavonifractor Ligilactobacillus Peptostreptococcus Flavonifractor
Dialister Dialister

Intestinibacter

Weak Butyricimonas Alisonella Escherichia-Shigella [f] Ruminococcaceae

ASVs observed in healthy calves have
previously been associated with good
gut health and are positively associated
with one another

ASVs observed in diarrheic calves were
negatively correlated to ASVs found to

be associated with good gut health
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Associations: ASV’s with calf performance

Faecal bacteria and calf performance

* No significant correlations observed between ASVs and average daily gain

* Some correlations with Serum Ig G concentrations:

T e T e

Weak Alloprevotella Desulfovibrio

(p<0.05) Peptostreptococcus Akkermansia

r:: 0.20-0.39 Prevotella Butyricimonas
Ligilactobacillus [f] Ruminococcaceae

Moderate None Prevotella 7

(p<0.05) Faecalicoccus

r.: 0.40-0.59

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 101000213
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Applications and future work

* Depicting dysbiosis of the hindgut microbiota:

* development targeted treatments and preventative
practices

* Exploring intra-ASV relationships:
e Clearer image of bacterial interactions
e Better products for good hindgut health and diarrhoea
prevention
* Future work:
* The function of these microbes in the gut
* Changes in these functions and diarrhoeal disease
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Conclusions

* Diversity and composition of the microbiota B ——— S — |
change based on time AND animal health status _saN.

* Changes in %RA pre-disease to diarrhoeal
incidence confirms microbial dysbiosis

* Alloprevotella was negatively associated with
genera associated with good gut health

* Correlations intra-ASVs describe changes in the
hindgut microbiota and the dysbiosis associated &&E S e
with diarrhoea

.......
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