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Abstract: Dairy cows rely on their complex rumen microbial community to convert
host-indigestible feed into nutrients usable for host growth, maintenance, and milk
production. Previous work by our group found that the rumen bacterial community is
dynamic over the course of two lactations and that cows with high and low milk
production efficiency (MPE) have different taxa associated with either phenotype. Here,
we characterized the ruminal fungal and archaeal communities to determine if these
microbial populations exhibit properties similar to that of the rumen bacteria with
respect to MPE over time. Our results show a decrease in fungal diversity over the
course of both lactation cycles with an increase during the transition period. The fungal
community had only a few taxa associated with efficiency. For the ruminal archaea, we
found no change in diversity across both lactation cycles and only taxa in the genus
Methanospera were found to be more abundant in high-MPE cows. Given that our
previous study used 454 pyrosequencing, we also sought to determine if a resequencing
of these communities using Illumina-based technology would alter our previous
findings. We found that resequencing showed no significant deviation from our original

broad conclusions, with the exception of some minor taxonomic associations.
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Abstract: This study aims to reveal the microbial community, carbohydrate-active
enzymes, and functional genes during in vivo and vitro ruminal fermentation of corn
stover by metagenomic analysis. Results showed that degradation of corn stover
showed high degradation efficiency in both situations. Degradation efficiencies of
cellulose and hemicellulose reached 40.2 % and 50.4 %, and 54.3 % and 61.2 %,
respectively, during in vitro and in vivo fermentation. Ruminococcus, Prevotella,
Butyrivibrio, Fibrobacter, Piromyces, Neocallimastix, and Orpinomyces, etc. were the
core bacterial and fungal genera. Principal co-ordinates analysis further confirmed that
structure of fungal and bacterial communities dynamically changed, and the change
patterns of community were different during in vivo and vitro fermentation. Co-
occurrence network showed the complex competitive and synergistic relationship
between fungi and bacteria. Most carbohydrate-active enzymes families of in vitro
fermentation were lower than those of in vivo fermentation after 12 h fermentation, but
higher in later fermentation. Expression of functional genes related to acetate
production in vitro fermentation was higher than that of in vivo fermentation, and
propionate production were lower than of in vivo fermentation. These findings provide

insights and guidance for application of ruminal microbes in anaerobic fermentation.
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Abstract: Mammalian herbivores do not produce the cellulolytic or hemi-cellulolytic
enzymes to degrade ingested plant material; instead they mainly rely on symbiotic
associations ~ with  microorganism (i.e. anaerobic fungi, bacteria, the
methanogenicarchaea and protozoa) that reside within their gut. Within this microbial
consortium, the anaerobic fungi are known to be key players in the degradation of the

lignocellulosic plant fibre in the rumen.
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