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Application of PCR-DGGE technique to study rumen
microbial diversity
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Table 1. Commonly used DNA-based technique that can be used to describe change in the rumen microbial ecosystem
Method Application Advantages Disadvantages
PCR-RFLP Fingerprinting of isolates and ~ Rapid screen for identifying Broad based screen which does

. Oligonucleotide probe
hybridization

Fluorescence in situ
hybridization

16S/18S rDNA clone
libraries

DGGE

Real-time PCR, (qPCR)

. reverse transcription
RT-PCR, (gRT-PCR)

DNA phylogenetic
microarray

DNA expression array

10. Stable isotope probing

microbial communities
Enumeration of microbial
population at varying levels
including domain, phylum,
species

Enumeration of
microorganisms In situ
within their environment

|dentify the predominant
microorganisms in a microbial
community

Fingerprinting pattern analysis
of changes mixed microbial
community composition

Quantitative estimation of
microbial population at the
domain, phylum, species and
sub-species level

Quantitative estimation of
microbial gene expression in
complex microbial population

Semi- quantitative estimates
of microbial population at the
domain, phylum, Species and
sub-species level

Semi- quantitative estimates
of microbial gene expression
in complex microbial
population

Identification of

a metabolically active
microbial group

and grouping similar organisms
Quantitative and specific
Probes based on phylogenetic
sequence database

Visualize culturable and
uncultureable microorganisms
spatially in relation to substrate
and other community
members

Uncultureable and cultureable
organisms can be identified
from sequence analysis of
cloned small sub unit
ribosomal gene

Culturable and unculturable
organisms identified

Microbial community
composition can be determined
by pattern analysis at domain,
phylum and specific level
Rapid quantitative method for
estimating discrete population
in a mixed environmental
sample

Rapid quantitative method for
estimating expression level of
single or select number of
important in a mixed
environmental sample

Rapid method for monitoring
gross changes in major
population in a complex
ecosystem

Rapid method for monitoring
gross changes in gene
expression in major population
in a complex ecosystem
Culturable and unculturable
organisms that are involved in
a particular metabolic process
can be distinguished from the
general microbial community

not provide specific identity
Laborious

Quantitation expressed as %
of total population and not
absolute numbers

Laborious and quantitation is
difficult

Laborious and not quantitative.
Sometime, only predominant
organisms are identified

Laborious
Sometime, only predominant
organisms are identified

Technique base on small sub
unit ribosomal sequence
identity of previously
sequenced cultured organisms
and cloned libraries

Global analysis of gene
expression in complex
ecosystem not possible

Not quantitative

Lower sensitivity and
specificity than gPCR

Not quantitative
Lower sensitivity and
specificity than gPCR

Not quantitative. Culture
conditions may bias growth of
organisms that are not the
main group for metabolism
under normal conditions in the
ecosystem

Source: McSweeney et al. (2007)
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Step of 16S-DNA fingerprinting (DGGE) for rumen microbial diversity studies



WAKINEAT 36 : 88-94 (2551). KHON KAEN AGR. J. 36 : 88-94 (2008)

L7 ]
=]
k=l
_—
=
—
—
-
[ ]

1

234 -. 3
ah-. -
% PECL T LT

Fig. 2 DGGE analysis PCR-amplified 16S rRNA fragment of Oscillospira with the specific. The figure shows the DGGE
separation pattern of PCR fragments obtained from Norwegian reindeer (lanes 1 to 4), cattle (lanes 5 and 6), and sheep
(lanes 7 to 12). The arrows indicate the representatives of DNA bands, which were excised and subjected to cloning

-t

and sequencing.
Source:  Mackie et al. (2003)
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