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Omics analysis of HTLV-1 associated myelopathy
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In this project, we promoted research and development focusing on two main topics, and achieved the

following results.

(1) Elucidation of the mechanism and pathogenesis of disease onset by the identification of genes
associated with multifactorial rare/intractable diseases (IgG4 related disease, HTLV-1 related

mye-lopathy, pulmonary hypertension, eosinophilic gastrointestinal disorder).

(2) Implementation of genetic diagnosis concentrating on Mendelian diseases, and construction of
a genetic diagnosis network for use in practical medical care (retinitis pigmentosa, hereditary

pulmonary hypertension, familial pulmonary fibrosis, infantile genetic hematologic disease)

1. Construction of a Biobank with detailed clinical information

DNA from all patients (5,461 samples), plasma (485 samples) and RNA (351 samples) required for
inte-grated omics analyses were collected. In particular, this is the world's largest disease registry /
Biobank for HAM / TSP, an IgG4 related disease, and has become a highly useful collection as a foun-

dation for future disease integration omics analyses.

e 920 HTLV-1 related myelopathies (HAM / TSP), 661 adult T cell leukemia (ATL), 986 HTLV-1

positive carriers
¢ Retinitis pigmentosa (RP) 1,021 cases
e IgG4 related disease 989 cases
e Interstitial pneumonia (idiopathic pulmonary fibrosis, familial pulmonary fibrosis) 148 cases

e 369 cases of pulmonary hypertension (idiopathic pulmonary hypertension, chronic thromboem-
bolic pul-monary hypertension, pulmonary vein occlusive disease, hereditary pulmonary hyper-

tension)
¢ FKosinophilic gastrointestinal disorder 233 cases

¢ Infantile genetic hematologic disease 134 cases

2. Integrated analysis of genome / omics and search for disease-related genes and biomarkers
Multiple HLA genes and the FCGR2B gene were identified as susceptibility genes of IgG4 related
diseases. We collected 42 time-series samples of autoimmune pancreatitis, and performed compre-

hensive analyses of transcripts by expression array as well as comprehensive measurements of water-



soluble low molecular weight compounds in the plasma by GC-MS. Multiple metabolites with signifi-
cant differences in blood concentration were identified in samples before intervention compared to
the control group.

We identified multiple HLA alleles as susceptibility genes of HAM / TSP and found that amino acids
at specific positions of HLA are strongly related to the amount of HTLV-1 provirus, which is a disease

prognostic factor.

3. Implementation and confirmation of genetic diagnosis and return of data to clinical practice

For genetic diagnosis, we performed 1,819 whole genome analyses (WGS) and 1,208 whole exosome

analyses (WES) in controls to obtain information on whole genome mutations in the Japanese. In
addition, we have released the frequency information of the obtained genomic mutations from 1,208
samples in our database, and we plan to release all results by the end of this fiscal year.
Regarding retinitis pigmentosa, we established a stepwise genome diagnostic protocol combining
tar-geted gene analysis (365 genes), TagMan method and whole genome sequencing analysis, and we
were able to successfully confirm the diagnosis in 179 out of 592 cases. For cone (rod) dystrophy /
delayed vision, targeted gene analysis (365 genes) was carried out, and we could confirm diagnosis in
14 of 43 cases. We returned all data to the clinical site together with diagnostic evidence.

Concerning familial pulmonary hypertension, we performed whole genome / exosome sequencing
analysis using DNA from nine families and identified an extremely rare mutation in the BMPR2 gene
in eight families. In the family with no mutation in BMPR2, a previously reported point mutation was
found within the coding region of KCNK3. We have organized for genetic counselors to return the
results with appropriate expla-nations to clinical practice.

As for familial pulmonary fibrosis, we performd whole genome sequencing analysis in one family
and nar-rowed the candidate genes associated with disease down to three. It is highly likely that the
causal gene will be a novel disease-related gene which has not been previously reported.

For infantile genetic hematologic disease, targeted genetic analysis was performed in 134 cases, and

genetic diagnosis was obtained for 61 cases.
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