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Analyssof human intestinal microbiota usng molecular-biological techniques
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A vaiety of bacterialivein the human intestind tract.  The compaosition and activity of indigenous gut
microbiota are of paramount importance in human immunology, nutrition, and pathologica processes and
hence the hedlth of theindividual. It has been documented that more than 10™ bacteriacell per g of content
(dry matter) and more than 500 species inhabit the human gut.  Culture-based gpproaches have been used
for andyss of human gut microbiota.  However, the number of bacteria that can be isolated and identified
from the human large intestine is limited due to the anaerobic and complex environment. In fadt, it is
difficult to culture 60 to 80% of the bacteria in the human gut. Recently, the gpplication of
molecular-biologica techniques has dlowed the phylogenetic andysis of bacterid 16S rRNA genesin the
human gut.  As part of this sudy to clarify the ration among gut microbiota, hedth, and disease, the gut
microbiota in adult, ederly, and gtrictly vegetarian individuds were andyzed by the 16S rRNA gene library
and T-RFLP. Among atotd of about 1,800 clones obtained, gpproximately 55 to 75% of the clones were
phylotypes (yet-unexploited bacteria). A large number of speciestha have not yet been identified exist in
human gut. As a result of phylogenetic andyss, the Clostridium leptum subgroup, the Clogtridium
coccoides group, and the Bacteroides group were considered the predominant bacteria in adult individuds.
The C. leptum subgroup, the C. coccoides group, the Bacteroides group, and “Gammeaproteobacteria’ were
detected at high frequency from ederly individuds.  In addition, the proportion of the C. coccoides group
was lower then that in younger adults.  The C. leptum subgroup, C. coccoides group, Clogtridium rRNA
cluster XVIII, and Bacteroides group were detected from drictly vegetarian individuals.  The Clogridium
rRNA cluster XVII1 was especiadly detected at high frequency. The composition of human gut microbiota
were proven by these andyses. In addition, there were mgor differences between individuds in the
composition of gut microbiota  These differences may be dueto interindividud differences (eg., daly di€,

age, nutrition, and intestind immunity).



Microbiota in jgunum, ileum, cecum and recto-sgmoid colon obtained from ederly individuds at
autopsy were andyzed using 16S rRNA gene libraries and T-RFLP. The jgund and iled microbiota
condgted of smple microbia communities that contain streptococdi, lactobacilli “ Gammaproteobacteria”,
the Enterococcus group, and the Bacteroides group. The cecd and recto-sgmoidd colonic microbiota
consgted of complex microbid communities with numerous species (OTUs) that belonged to the C.
coccoides group, the C. leptum subgroup, the Bacteroides group and “ Gammeproteobacteria’.  Similarities
and dissmilarities were demonstrated among four different parts of the human gut.

Recently, functiona genes were cloned from environmental samples without cultivation of microbes.
Nove 1,4-3xylanase genes , which may contribute to the breskdown of xylan which contains digtary fiber,
were obtained directly from mixed genome DNA of fecd microbiota without cultivation. SOM
(SAf-Organizing Map) analys's demondtrated thet the xylanase gene was dassified to Bacteroidetes.

Further sudies are necessary to design various species (phylotype)-specific primers to be used for the
rapid detection of gut microbiota. Furthermore, the function of gut microbiota will be proven by

metagenome andysis.



