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Application of modern molecular biology techniques to study micro-ecosystem in the rumen

DUAN Zhi-yong GUO Yan-qiu LIU Jian-xin"
Institute of Dairy Science ~ Zhejiang University ~ Hangzhou 310029  China

Abstract The microbial community inhabiting in the rumen is characterized by its high population density wide
diversity and interactive complexity. However until recently our knowledge of rumen microbiology was primarily based on
classical culture based techniques isolation enumeration and nutritional characterization which probably only account
for 10% to 20% of the rumen microbial population. Modern molecular biology techniques provide effective methods to study
the micro-ecosystem in the rumen. The use of molecular techniques based on nucleic acid probes is likely to revolutionize
the approach to microbial ecology in the rumen and provide not simply a refinement or increased understanding but a
complete description of rumen community for the first time. Modern molecular techniques based on sequence comparisons
of nucleic acids may be used to explore molecular characterization and provide a classification scheme which predicts
natural evolutionary relationships. Genetic fingerprinting techniques that provide a pattern or profile of genetic diversity
have been applied in a variety of environmental studies for the analysis of microbial communities. Whole-cell
hybridization is a powerful technique which may be used to study the structure and function of microbial communities in
situ and describe the expression of key enzymes. Real-time quantitative PCR technique may be conducted to accurately
quantify the target microorganisms in the rumen. Development of these procedures and techniques will result in greater
insights into community structure and activity of rumen microbial communities in relation to functional interactions spatial
and temporal relationships between different microorganisms and between microorganisms and feed particles. The
successful development and application of these methods promise to provide the first opportunity to link distribution and
identity of rumen microbes in their natural environment with their genetic potential and in situ activities.
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