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#  §h) Developmental study for early prediction and elucidation of undetermined
pathological mechanism of hypertensive disorders of pregnancy based on

environmental and genetic interactions.
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(Z&  FB) (DEpidemiologic analysis for Birth and Three generation cohort study.
@Whole genome analysis for familial trios including pregnant women.
(®Discovery and validation of biomarkers for early prediction by proteomic
analysis.
(@Discovery and validation of biomarkers for early prediction by metabolomic
analysis.

®Integrated bioinformatic analysis for multi-omics study.
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Tohoku Medical Megabank Organization (ToMMo) launched the Birth and Three Generation Cohort
Study, which is a unique cohort study with cutting-edge technologies including integrated biobank.
The aim of this study is to establish the method of early prediction and elucidate undetermined
pathological mechanism of hypertensive disorders of pregnancy (HDP) focused on genetic and
environmental interactions. ToMMo Birth and Three Generation Cohort Study recruited 72,781
participants including 22,406 pregnant women (as of Apr 26th, 2017). This study is composed of 1)
establishment of early prediction formula (or chart) by molecular epidemiologic approaches, 2)
elucidation of pathologic mechanism by whole genome analysis, 3) discovery and validation of early
predictive markers by plasma proteome and metabolome, and 4) integrated bioinformatic analysis for

multi-omics study.

To confirm data set of HDP patients and healthy pregnant controls for epidemiologic analysis, data
cleaning for outliers from information of questionnaires, clinical information by transferring medical

records, and other laboratory tests was conducted.
HDP affected, and control couples were selected from ToMMo integrated database.

DNA samples were obtained from ToMMo biobank under satisfactory security regulations. Whole
genome SNP (single nucleotide polymorphism) scanning was started using the ethnicity-specific
Japonica Array which was designed by 1,070 Japanese individuals. Furthermore, PCR primers

specific for each HLA genotypes were designed to analyze affected families of HDP.

Plasma samples collected in the first trimester of pregnancy were obtained from ToMMo biobank to
discover early predictive biomarkers of HDP. Subsequently, global proteomic analysis was performed
using SWATH method with originally developed database which has noteworthy advantages for its
comprehensiveness, reproducibility and quantitativity. As a result, several candidates of biomarkers

were selected.

To identify circulating metabolites specific for HDP, plasma samples were selected in database and
obtained from ToMMo biobank. NMR metabolomics for affected and control subjects was started.
Additionally, global and targeted metabolomics by mass spectrometry was accelerated ahead of
research plans. Metabolites related to pathologic condition of HDP would be identified utilizing
originally established, ethnicity-specific Japanese Multi-Omics Reference Panel “J-Morp”.

This study was conducted by registered researchers using ToMMo supercomputer with highly
secured requirements. Specific individual accounts for each researcher was established to access
standardized formatted data set and information environment described above was enabled us to

proceed integrated multi-omics analysis.
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