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Background of study

" Focus on improving gut health (immune development)

" Approach

e Antibiotics — known to have impact on the intestinal
microbiota

e proof of concept — modulation in early life affects
both the intestinal microbiota and immune
development

" Focus on neonatal period

e Life long effect on immune status (development
and programming of immune system)
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Objective

" Investigate the effect of short-term administration of
antibiotics, applied via the drinking water, at early life of
chicken (day 1) on intestinal microbiota (composition
and diversity) and intestinal gene expression later in life
(days 1, 5, and 14)

e Microbiota
e Jejunum (MiSeq 16S rRNA sequencing)

® Transcriptomics

e Jejunum (Agilent microarray platform)
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Study design
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Performance results
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Results

Microbiota
Jejunum



Microbiota diversity in jejunum
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Comparison of microbiota composition
between days 1, 5, and 14
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Statistical analysis of jejunal microbiota

Average
relative contribution (%)

Phylum Class Family WA5 A5 WA14 Al4
Firmicutes Bacilli Bacillaceae 0.002 0.006 0.012 0.305
Carnobacteriaceae 0.003 0.007 0.013 0.016
Leuconostocaceae 0.043 0.082 0.122 0.156
Thermoactinomycetaceae <0.001 0.001 0.003 0.002
Clostridia Ruminococcaceae <0.001 <0.001 0.002 0.002
Actinobacteria Other 0.002 0.001 0.007 0.381
Actinobacteria Nocardiodaceae 0.001 0.002 0.002 0.003
Nocardiaceae 0.001 0.003 0.004 0.147
Unclassified 0.002 0.006 0.012 0.305
Firmicutes Bacilli Enterococcaceae 21.7 25.2 4.9 9.9
Lactobacillaceae 77.9 74.2 82.2 70.5

Clostridia Other 0.004 0.02 0.37 0.73
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Conclusions microbiota

e Early life (day 1) antibiotic treatment increases
jejunal microbiota diversity on days 5 (and 14)

® Major changes in jejunal microbiota composition
during development

e Age-effect greater than antibiotic treatment effect
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Results

Jejunal
Gene EXxpression



Statistical Analysis — Antibiotic effects

A5vsWAS5 Al14vsWA14
#genes DOWN UP DOWN UP
Paq;<0.01 489 556 182 234

gene + gene + gene = process

Processes lead to possible changes in
intestinal functioning
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Functional analysis (DAVID) day 5
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Functional analysis (DAVID) day 14

(A14-WA14) Down
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Conclusions gene expression

e Early life antibiotic treatment affects gene
expression of jejunal mucosa

® Increase in processes related to cell
structure / development

® Decrease in a variety of immune related
processes

e Effect of antibiotic treatment is most prominent
on day 5 compared to day 14
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Number of immune cells in jejunum
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Discussion

" Modulation of microbiota and jejunal immunological
development is possible, both at the molecular as well as
the cellular level

" To gain more insight into the relevance of the inducible
immune parameters for health, future challenge studies
are required

" Investigate dietary interventions which show modulation
of microbiota and intestinal immunological development
and programming that contribute to improvement of
functionality of the immune system and animal health
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