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The tasks are carried out through collaboration between the Medical dept. group, the dentistry dept.
group and the engineering dept.t group in Osaka univ.. Prof. Kenji Baba (Omics center, Kyushu
Univ.) who moved from Osaka University in April 2015 is mainly in charge of lipids analysis in disease
metabolomics.

In recent years, the relationship between periodontal disease and lifestyle diseases has become hot
topics in the mass communication as well. So we further strengthened the cooperation of doctors and
engineers in order to better grasp the high resolution overhead views for lifestyle diseases, and also
urine analysis was started from FY 2016.

The main themes are as follows.

1. Elucidation and early diagnosis of diabetic macroangiopathy.

2. Comprehensive analysis of obesity adipose tissue metabolic abnormality which is the pathogenic
basis of metabolic syndrome. ~ Construction of Metabolic Map and Search for Prevention Targets ~
3. Study on elucidation of diabetes / periodontal disease / arteriosclerosis using metabolome analysis of
blood, saliva and urine.

4. Search for chronic inflammatory biomarkers derived from periodontal disease by saliva.

5. Elucidation of periodontal disease severity mechanism.

6. Improvement of wide target analysis using fractions of target metabolite from solid phase extraction.
7. Establishment of highly accurate evaluation method for compound identification and development of
software for complete automation of data analysis.

8. Development of non-target metabolic dynamics analysis for detailed analysis of metabolic diseases.

Prof. Shimomura Group : We just reported that the static and dynamic metabolic changes in obese
adipose tissue, and the association between metabolic changes and dysfunction of hypertrophied
adipocytes (Nagao H et al, J. Biol. Chem. 2017; 292:4469-4483). The static metabolic analyses showed
increases in glutamate and several constitutive metabolites of TCA cycle specifically in obese adipose
tissue. Moreover, in vivo metabolic turnover analysis showed higher production of glutamate and
constitutive metabolites of TCA cycle from glucose in obese adipose tissue, suggesting augmented
dynamics. Increased glutamate inhibited adiponectin secretion and insulin-mediated glucose uptake in

adipocytes, suggesting that high intra-adipocytes glutamate level is linked to adipocyte dysfunction in
3



obesity. This study provides novel insight of metabolic dysfunction in obesity through comprehensive
application of in vivo metabolic turnover analysis.

In addition, to identify biomarkers for better risk classification and to understand the
pathophysiological mechanism of cardiovascular disease in diabetic patients, we are going to perform
non-targeted metabolomic profiling of human blood samples. We have already enrolled 340 subjects
with and without diabetes, and collected blood samples and various clinical data of these subjects at
baseline. These subjects are now under observation and clinical information will be collected
prospectively for 5 years.

Associate Prof. Kuboniwa group: After developing the saliva sampling method and the biomarker
searching method through the pilot study, a cross-sectional observation study on a group of subjects (50
people) showing various periodontal disease severity was carried out. Results from the multivariate
analysis revealed that cadaverine and hydrocinnamic acid showed a high correlation with the
periodontal inflamed surface area (PISA) even when the pre-debridement saliva samples were used. In
addition, pathway analyses for metabolites which mainly originated from the supra-gingival microflora
demonstrated that polyamine, arginine, proline and butyrate metabolism pathway, and lysine
decomposition were activated significantly in the microflora of the high PISA group. It was suggested
that the metabolic shifts occurring in the microflora above the gum line affected the pathogenesis of the
microflora in the deep, and vice versa.

Furthermore, in parallel with these studies, we are conducting the following research in order to
elucidate the mechanism of periodontal pathogenesis.

+ Identification of substances inducing pathogenic changes in the periodontal biofilm phenotype

+ Investigation of metabolic interactions between the early adherent bacteria and periodontitis-related
bacteria (mediating bacteria) in the periodontal biofilm community.

+ Investigation of metabolic interactions between the periodontal pathogens and other community

members.

The group of Prof. Fukuzaki et al. , supporting the above-mentioned disease metabolomics analysis,
developed the suitable method for disease metabolomics, instrumentations and analysis software that
are easy to use for medical and bio researchers. Automatic solid phase extraction / derivatization
equipment will be applied to cohort study in the Graduate School of Medicine from the end of May,
2017 through several improvements and development of methods. After just setting deproteined
samples on the auto-sampler, it is possible to automatically perform concentration - clean-up-2 type of

derivatization-elution from the SPE columns into GCMSMS.
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