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Cell  2014
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Genome Res. 2015
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Host Imprints on Bacterial Genomes—Rapid, Divergent Evolution in Individual Patients 
Zdziarski J, Brzuszkiewicz E, Wullt B, Liesegang H, Biran D, et al. (2010) PLoS Pathog 6(8): e1001078. 
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How about ruminants?

Some ruminants utilize feed more efficient than 

the others

Some ruminants produce less methane even if 

they are fed the same diet
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What  are we dealing with?

Microbiome Pan-genome

? ? ?
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Following exchange of ruminal contents, ruminal

pH and total VFA concentration returned to their

pre-exchange values within 24h.

Ruminal bacterial community composition displays

substantial host specificity that can re-establish

itself with varying success when challenged with a

microbial community optimally adapted to ruminal

conditions of a different host animal.
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Measurements MeasurementsDigesta exchange

42 d 42 d

Rumen sampling at exchange and in weekly intervals

Experimental design
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Identical twins were created by splitting embryo into 

2 parts and implanting them back to their mother

Several pairs of twins were born in Luke barn

Animals were kept in the same barn, fitted with 

cannulae and recruited to the experiment

Experimental design
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• differences in the rumen 
microbiome composition are 
smaller between genetically 
identical twins compared with 
genetically non-identical animals

H1

• the rumen microbiome
composition will revert to original 
composition after complete 
exchange of rumen contents

H2

• the host animal has some control 
over  its own rumen microbiomeH3

Hypotheses

Twin Twin
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Intake

Rumen fermentation characteristics

Digestibility by total fecal collection

Urinary output

Enteric methane production using the SF6 tracer 
technique

Rumen pool sizes

Samples of ruminal digesta collected pre-exchange 
and at weekly intervals post-exchange

Data collected
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Rumen sampling

Rumen sample processing

DNA extraction

Amplicon library preparation

(bacteria, archaea, ciliates, fungi)

Metabarcoding sequencing

Sequencing data analysis

Rumen sampling design
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Milk yield Digestibility

Rumen fermentation
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https://commons.wikimedia.org/wiki/File:ICC-

example2.svg#/media/File:ICC-example2.svg

Intraclass correlation coefficient

(ICC) describes how strongly

individuals within a group

resemble each other in terms of a

particular trait (rumen microbiota)

Animal-effect (AA) Rumen-effect (RR)
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Rumen microbial composition in twins is not identical 

High between animal variation as a response to rumen content 
exchange

There are indications that the host ruminant may exert genetic control 
on some of the microbiota in the rumen - microbial group specific

An interval of 42 d  may be  too short to fully evaluate the adaptation of 
the rumen microbiome to rumen perturbation

Concluding remarks
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Thank you!


