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Parkinson’s disease (PD) is a neurodegenerative disease characterized by motor symptoms
(tremor, akinesia, and skeletal muscle rigidity) and non-motor symptoms (sleep disorder,
depression, and constipation). Hattori’s team aims to develop drug seeds which modulate PD-
specific metabolic abnormalities monitored by novel diagnostic or surrogating biomarkers. The
metabolic PD biomarkers are confirmed and validated by the same biological specimens of the
PD model animals and nuclear acids changes.

Hattori group identified decreased levels of plasma long-chain acylcarnitines in PD patients,
especially in those with milder severity, suggesting of its usefulness for its early diagnosis. Also,
metabolome analyses with various PD models established by Hattori’s group and Takahashi’s
group showed changes in fatty acid metabolism, partially consistent with human plasma data.

Hattori’s and Tokuda’s groups examined a xanthine metabolism pathway initiated from
exogenous caffeine. Most of caffeine’s downstream metabolites were significantly decreased in PD
patients compared to the controls, implying caffeine’s neuroprotective effects suggested by
epidemiological and experimental studies.

Using the same samples extracted from the double cohorts, Hattori’s group detected elevation
of acetylated forms of polyamines in PD significantly. Responsible genes encoding the
acetyltransferases leading to PD-specific metabolic changes were screened by exome analysis as
well as Sanger’s methods. Although we have identified PD specific single nucleotide changes
which modify the enzymic activity, further validated studies have been performed in another
cohort.

Carninci’s group consecutively performed Cap analysis gene expression (CAGE) using the
PD RNAs extracted from the same blood samples for metabolome analysis performed by Hattori’s
group. However, no common results have been identified between the double independent cohorts.
The group 1s screening for changes of retrotransposon in the same samples.

Imoto’s group established drug screening system using rotenone-induced PD cellular models
characterized by fluorescent changes of UnaG binding or releasing intracellular bilirubin. Five
novel hits were detected from a library generated by Dr. Uesugi.

In summary, the whole process for drug seeds development through novel PD-specific

metabolic changes well confirmed by biological specimens have been progressed without delay.
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In vitro quantification method for Bilirubin (BR) by using UnaG, a BR-inducible green fluorescent protein, were
established. Ten nM of BR can be quantitatively measured by our method. We also found that treatment of PC12D cells
with MPP* caused a decrease in the secreted BR level in culture medium. This result is consistent with the finding that

BR level in blood sample of PD patient was lower than that of a healthy person, as judged from metabolome analysis.
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We screened the compound that suppressed rotenone-induced decrease of BR in cultured cells from in house
chemical library. Then we identified 5 compounds showing such activity, and these 5 compounds showed a
neuroprotective effect in PD model cultured cells.
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