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Introduction

= Feed efficiency (FE)

= Feed accounts for ~70% of the cost of producing a pig (Teagasc, 2015)

= Improving FE: {, production costs |, environmental impact " profitability

= The porcine intestinal microbiome
= Ecosystem of microbes located along the gastro-intestinal tract

= Metabolism & immune response (Ramayo-Caldas et al.,2016)

= Growth rate (Mach et al., 2015)




Objective

= |dentify microbial biomarkers linked with residual feed intake (RFI)

= |[nvestigate intestinal microbiota of pigs ranked on RFI across 3
European sites using common genetics and management practices




Study design

Republic of Ireland Northern Ireland Austria
sx 10 6 sows x 3 boars
] | G —
258 pigs 87 pigs 64 pigs
]
| ]
20 pigs (ROI1): 40 pigs (ROI2): 24 pigs: 16 pigs:
10 high RFI 10 low RFI 20 high RFI 20 low RFI 12 high RFI 12 low RFI 8 high RFI 8 low RFI

v' Common boar
v |dentical diet specifications
v' Management protocols

v' Day 42-91 pw, within litter

v Extremes of RFI

v Low RFI = better FE



Residual feed intake (RFl)

= Measure of feed efficiency

“Difference between observed feed intake & expected feed intake, the
latter based on the animal’s rate of gain & body fat content”
Patience et al., 2015

ADFI= ADG |sex + M.wt|sex + backfact + muscle




Microbiota analysis
- High throughput sequencing of 16S rRNA gene

- a-diversity:
Diversity among species within a sample/group
How many species are present in a sample
- B-diversity:
Diversity between samples/groups
How similar/different samples are

- Phylogeny & taxonomy:
IDIORD IS TN

- Functionality:

Predicted function of the microbiota using KEGG annotations



o-diversity: microbial diversity within a sample
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B-diversity: microbial diversity between samples
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B-diversity: microbial diversity between samples

PC2(6.12 %)

@ Faecal day 42 pw (n=98)
@ Faecal day 105 pw (n=98)
@ Caecal (n=73)

@ lleal (n=64)

PC1(20.95 %)

PC3 (4.84 %)

Clustering by sample type/intestinal site



B-diversity: microbial diversity between samples
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Microbial com
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RFl-associated microbes across European sites
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RFl-associated pathways across European sites
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Conclusions &9
EC(eoFCE

"|ntestinal microbiota in low RFI pigs
=Higher microbial diversity in ROI2 pigs= health benefits??

mRearing environment more influential than RFI rank
=RFl-associated microbes common across different rearing environments
=Biomarkers for FE?

=Probiotics to improve FE?
=Targets for nutritional strategies

Site specific FE-associated intestinal microbiota



Future work &9
EC(eoFCE

=Cause-effect studies
= Manipulation of the microbiota to improve FE
=Biomarkers for FE

=Functionality of the entire microbiome
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