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The goal of this project is to understand the functionality of the Amazonian Guarana fruit (Paullinia
cupana) at the molecular, cellular and organismal levels, and to develop nano-supplements that promotes
health and longevity in humans. The Japanese team uses the fruit fly Drosophila as an experimental model
system, whereas the Brazilian team works on humans and cultured cells. We exchange researchers and
information between the two teams to promote the collaborative project efficiently. We made the following

achievements.

1. Functionality of guarana fruit (GF)

We determined the effects of GF supplemented to media on oxidative stress resistance, longevity,
locomotor activity, sleep, and resistance to methyl mercury in the fruit fly Drosophila. We found that
supplementation of GF increases oxidative stress resistance and extend longevity. Also we found that
locomotor activity was significantly increased: the activity was significantly higher than control flies, which

were kept on media without GF during daytime, but not nighttime. Since GF contains relatively high amount
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of caffeine, we performed experiments with media supplemented with caffeine. Interestingly, caffeine
disrupted nighttime sleep, whereas GF had no apparent effect on nighttime sleep. The results suggest that GF
represses the caffeine-induced disruption of nighttime sleep. Furthermore, we found that GF confers resistance
to methyl mercury, which is highly toxic to organisms. These results strongly support that GF has various

functionalities.

2. Identification of genes affected by GF intake

In order to understand the mechanisms that underlie the functionality of GF, we investigated the effects of
GF intake on gene expression in Drosophila. Flies were transferred from normal media to those supplemented
with GF at an appropriate concentration and kept for 24 hours, whereas control flies were kept in standard
media. Then mRNA was extracted and analyzed for gene expression with microarrays or RNA-seq. We
identified 195 and 203 genes whose expression levels were up- or down-regulated, respectively. We confirmed
the effects of GF on the expression level of these genes using quantitative RT-PCR. Furthermore, we selected
five genes, which were clearly and stably induced by GF intake, and generated transgenic flies, in which each
of them will be overexpressed. We found that overexpression of gene X confers stress resistance which is one

of the functionality of GF.

3. Metabolomic changes associated with GF intake

In order to understand the effects of GF intake on metabolism, we performed metabolome analysis using
an Liquid chromatography and Mass spectrometry system. Principal component analysis revealed that the
profile of metabolites from flies kept on GF-supplemented media were clearly different from that of control
flies. In general, the effect of GF on metabolome was similar to that of caffeine. However, interestingly, the
profile was different from each other, if the samples were taken during nighttime. These results suggest that

GF has a different functionality from that of caffeine.
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