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Abstract :
INTRODUCTION :

Asia differs substantially among and within its regions populated by diverse
ethnic groups, which maintain their own respective cultures and dietary habits.
On the other hand, Oriental and Western cultures are now merging at many
sites in Asia and affecting our life style, especially daily diets. To inquire into di-
versity in gut microbiota of Asian people, which must respond to daily diets
and link to host health, Asian Microbiome Project (AMP) was established in
2009. AMP aims to build a basal microbiome database of Asians covering entire
region and age group and gain an insight into the link between life style and
gut microbiota. By sharing information and gained knowledge obtained in this
project, we hope to promote health of Asian people. To begin this project, Phase
I study was performed as a pilot study, in which we collected the data of gut
microbiota of school-age children, whose dietary habits essentially reflects those
of their country. Following to Phase I, we are conducting Phase Il study to
build a basal microbiome database of Asians covering entire ages from new-
born to elderly. Then, we perform Phase Il study focusing on more specific pop-
ulations to gain a more definite insight into the link between life style and gut

microbiota.



1. Phase I : Gut microbiota profiles of 303 Asian children from 10 cities in 5
countries".

As a result of Phase I, we characterized the bacterial community in fecal
samples obtained from 303 school-age children living in urban and rural regions
from China, Japan, Taiwan, Thailand, and Indonesia. The microbiota profiled for
the 303 subjects were classified into two enterotype-like clusters, each driven
by Prevotella (P-type) or Bifidobacterium/Bacteroides (BB-type), respectively.
Majority in China, Japan and Taiwan harbored BB-type, whereas those from In-
donesia and Khon Kaen in Thailand mainly harbored P-type. The P-type micro-
biota was characterized by a more conserved bacterial community sharing a
greater number of type-specific phylotypes. Predictive metagenomics suggests
higher and lower activity of carbohydrate digestion and bile acid biosynthesis,
respectively, in P-type subjects, reflecting their high intake of diets rich in resis-
tant starch. Random-forest analysis classified their fecal species community as
mirroring location of resident country, suggesting eco-geographical factors shap-
ing gut microbiota. In particular, children living in Japan harbored a less diver-
sified microbiota with high abundance of Bifidobacterium and less number of
potentially pathogenic bacteria, which may reflect their living environment and
unique diet.

2. Phase II : Building a basal microbiota database of Asians.

To build a basal microbiota database of Asians, AMP is collecting a stool
samples from newborns to elderlies. So far, we have gained 16S rRNA profiles
of 118 stool samples from Indonesian infants and 202 stool samples from Japa-
nese. For the data of school-age children to elderlies, AMP has recruited two
new countries, namely Korea and Mongolia and analyzed 16S rRNA profiles of
more than 500 samples. Then, we examined correlation between changes in mi-
crobiota and aging. We found that Bifidobacterium increased and Enterobacteri-
aceae decreased with age, as have been observed in some previous studies.
These changes were commonly observed in each country. Here the question
arises how these two bacteria groups shift in response to aging.

3. Phase Il : Correlation between dietary habit and gut microbiota in children
on Leyte island of Philippines”.
As a cohort study in Phase I, we compared fecal microbiota of 7 to 9-year-
old children from rural Baybay city (n=24) and urban Ormoc city (n=19), and



assessed the correlation between bacterial composition and diet. A dietary sur-
vey indicated that Ormoc children consumed fast food frequently and more
meat and confectionary than Baybay children, suggesting modernization/west-
ernization of dietary habits. Fat intake accounted for 27.2% of the total energy
intake in Ormoc children ; this was remarkably higher than in their Baybay
counterparts (18.1%) and close to the upper limit (30%) recommended by
the World Health Organization. Their microbiota were classified into P-type and
BB-type as observed in the Phase I study, in which Baybay and Ormoc children
mainly harbored P-type and BB-type, respectively. Redundancy analysis showed
that P-type favored carbohydrates whereas BB-type preferred fats. Fat intake
correlated positively with the Firmicutes-to-Bacteroidetes (F/B) ratio and neg-
atively with the relative abundance of the family Prevotellaceae/genus
Prevotella. Predicted metagenomics suggests that BB-type microbiota is well
nourished and metabolically more active with simple sugars, amino acids, and
lipids, while P-type community is more involved in digestion of complex carbo-
hydrates. Overweight and obese children living in Ormoc, who consumed a
high-fat diet, harbored microbiota with higher F/Bratio and low abundance of
Prevotella. The altered gut microbiota may be a sign of a modern diet-associat-
ed obesity among children in developing areas.

Concluding remarks : Thus far, we have demonstrated that two enterotype-like
gut microbial communities in Asians’ gut. In developed countries, gut microbio-
ta mostly belong to BB-type while two types are mixed in developing countries.
In Thailand, children in Bangkok harbor either P- or BB-type while those in
Khon Kaen mostly harbors P-type. It is also known that vegetarians in Bangkok
mostly harbor P-typeg>. In Leyte island in Philippines, gut microbiota of children
differed into two types depending on dietary fat mainly included in Westernized
foods. These results suggest that modernization of dietary habit is driving a
shift from P-type to BB-type, as observed in the other comparative studies be-
tween Western and African gut microbiota® ® Taken together, it is suggested
that gut microbiota of Asians are facing crisis at present and AMP is obliged to
suggest a way to face the dietary modernization in terms of intestinal microbi-

ology.
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