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Inherited hematological disorders, such as Fanconi anemia have a very low frequency of occurrence
and require genetic tests for precise diagnosis. We established a central diagnostic system for rare
pediatric hereditary hematological disorders. Since the causative gene is unknown in more than half
patients, it is necessary to search for new causative genes together with the development of an
efficient genetic diagnostic system.

We developed a target sequence system covering 184 genes associated with inherited
hematological disorders. We analyzed 375 clinical cases with bone marrow failure syndromes, and
could genetically diagnose 90 cases (24%). We identified microdeletions of causative genes in 15
patients, which were hard to detect by conventional genetic tests. We achieved extremely high genetic
diagnostic rate (57%, 60 of 166) for patients who were clinically diagnosed with inherited bone marrow
failure syndromes, whereas we could detect genetic events in 17% (26 of 181) in patients who were
clinically diagnosed as acquired hematological disorders. We returned the results of target sequencing
to the clinicians with “easy-to-understand report sheets” following the guideline of the American
College of Medical Genetics and Genomics (ACMG).

In this research, we aim to develop a Asian registry of inherited hematological disorders. The
agreement has been reached with the establishment of a registry in East Asia with doctors from
several major pediatric hospitals in China, Korea, Taiwan, India, and Thailand. We started specimen
collection from each country. Through the analysis of Indian patients with Fanconi anemia from
Mumbai, we found that FANCL gene mutations are peculiar to the Indian region. The FANCL
mutation in other geographic areas is very rare and is considered to show ethnic specificity. It is
expected that genomic epidemiology of hereditary hematological disorders in East Asia region will
become apparent through this project.

Using comprehensive molecular analyses for mutation-negative cases, we could continuously
identify several new causative gene mutations, including a novel DNA-damage response related gene
mutation in Fanconi anemia, RPS15A in Diamond-Blackfan anemia, A7P11Cin hemolytic anemia, a
novel gene in X-linked lymphoproliferative syndrome related disease, GFI1b in congenital giant
thrombocytopenia, and so on.

Furthermore, we precede functional analyses of new causative genes identified by
comprehensive genetic studies. Through functional analysis of £PS154, a newly identified causative
gene of Diamond-Blackfan anemia, we have established functional analysis systems using zebrafish
and erythroblast cell lines. For evaluation of unknown variant of 7ER7 gene that causes dyskeratosis
congenita, we have developed a system for functional analysis by introducing mutated gene into a
telomerase activity deficient cell line and measuring telomerase activity. We also have set up a knock-
in mouse creation by CRISPR/Cas9 system for functional analysis of new causative genes identified
In a patient with severe neonatal anemia. Thus, we have established several in vitro, and in vivo
functional analysis systems specialized in inherited hematological disorders, which accelerate the

functional analysis of new causative genes identified by comprehensive gene analysis.
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