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Abstract

Aims: Recently, genomic medicine has drawn substantial attention as its medical research has
developed remarkably and has now come to the stage of applying some of the achievements into
the daily medical care, thereby attempting to predict the individual’s disease risks and drug
responses (including adverse drug reactions) based on his/her genomic information. The range of
target diseases is expanding from hereditary disease to multifactorial disease such as cancer,
while the range of target data is also expanding from genetic mutations, polymorphisms to
genomic profiling, i.e., a set of genetic variants associated with the target diseases. To establish
the infrastructure of genomic medicine, we should cope with the following issues: (1) to develop an
appropriate and efficient institutional system for practicing genomic medicine, (2) to list up
problems to be solved, and (3) to clarify the medical service to clients and to discuss the strategy
towards clinical implementation. Under these circumstances, the main purpose of this study is to
perform a feasibility study on the organization of clinic and laboratory tests of genomic medicine at
the National Center for Global Health and Medicine (NCGM).

Background: In Japan, the insurance has been applicable for a limited number of genetic testing
since 2006. At present (as of March, 2016), 36 genetic tests for genetic diseases, 9 tests for somatic
cell mutations of cancer and that for hematopoietic tumors, and one test of pharmacogenetics have
been approved for the insurance coverage by the Japanese government. In these years, much
attention has been paid to the development of companion diagnostic agents for a various type of
cancer, which are considered to be indispensable for personalized medicine; clinical trials/studies
and assessment as an advanced medical care are required before the pharmaceutical approval as
diagnostic agents (or testing). Not only a single genetic mutation but also a series of genetic
mutations (or genomic profiling) en masse are being tested for their use in the clinical setting.
Although the primary use of genetic testing is rather focused on the detection of cancer somatic
cell mutations for the purpose of pharmacogenomics/pharmacogenetics, it is expected to be
applicable for the risk assessment of multifactorial diseases such as lifestyle-related diseases in
the near future. The issue of genomic profiling seems to be related to ethical, social implications,
which a direct-to-consumer (DTC) genetic testing has brought up. In addition, we need to keep in
mind the defectiveness that scientific validity and pharmaceutical approval are not required for
the use of test reagent kits or companion diagnostic agents in the clinical setting at present. By
securing safety and ethics, we should deal with the pressing issue that an appropriate system for
genomic medicine is set up to facilitate the clinical application of such innovative diagnostic

techniques.
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Objectives: The present study consists of two principal themes; i.e., a feasibility study on “genetic

diagnostics/counseling” and “genetic testing/analysis”. Our study goals include:

1) Preparation of the list of diseases for genetic testing and a genetic counseling system, as well
as a standard operation procedure (SOP) at NCGM.

2) Setting-up of the equipment necessary for in-house testing/analysis, detection of
problems/difficulties related to the report of results, and proposal of the measures to meet the
situation.

3) Ethical clearance necessary for clinical trials/studies assessment as an advanced medical care
at NCGM.

Results/ Achievements: Detailed explanation for each of the above goals and the achievements is

as follow:

1) Genetic diagnostics/counseling

We investigated the current situation in the departments of pediatrics, gynecology, and surgery, at

the Center Hospital of NCGM, with regard to genetic testing with insurance coverage and that not

covered by insurance and prepared the list of genetic testing, which can be appropriately offered to
the clients. In this regard, we picked up a series of issues, which need to be discussed towards the
delivery of genomic medicine in the clinical setting, e.g., efficient cooperation between medical
genetics experts and attending physicians, who are in charge of outpatient service of the clients,
and secure storage of medical records.

We set up and opened the clinic of genomic medicine in May, 2016 after we had visited a few

facilities of genomic medicine, located near our institute. We have held a monthly case conference

for discussion of treatment plan.

2) Genetic testing/analysis

We examined the equipment and personnel assignment necessary to provide genomic medicine

services in our institute. Only a limited number of genetic testing is currently available for

outsourcing and covered by the insurance in Japan. Therefore, we should consider appropriateness
of performing genetic testing within the institute, in particular, by evaluating the technical
accuracy and analytical validity of the corresponding genetic testing. We then prepared a template
of report, which could be returned to the attending physicians, who are in charge of outpatient
service of the clients, and part of the equipment necessary for high-throughput sequencing.

3) Ethical clearance and privacy protection

We discussed and set up the rules to store medical records, which are used for clinical services in

the clinic of genomic medicine. For the time being, we chose to store all the medical records for the

inherited disease patients separately from those in the computerized medical records system for
the privacy protection. However, we also began to discuss the computerized medical records
system, in which such a subtle information could be securely managed for the future application.

Next steps: By the two-year feasibility study, we organized a basic infrastructure of clinic and

laboratory tests of genomic medicine at NCGM. Just then, a national project of genomic medicine

will start from April, 2016 in Japan; NCGM, as one of six National Research Centers for Advanced
and Specialized Medical Care (National Center: NC), is expected to play a key role in the
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registration of project participants and return of the project findings. At the same time, a Medical
Genomics Center has been just set up in April, 2016 as a core element of genomic medicine project
at NCGM.

Through the collection of samples and clinical information in the clinic of genomic medicine, we
plan to further develop the current system to the one, which can perform clinical trials/studies and
assessment as an advanced medical care, in the next step, thereby contributing to implementation

of genomic medicine in the daily medical care.
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Name:
Sex:M/F  Age:
Specimen: Blood, peripheral; Others ( )

Date analyzed: 2016/ / Date reported: 2016/ /

MOLECULAR DIAGNOSTICS REPORT
Test performed: Exome, Panel Sequencing (TruSight One, TruSight Cardio, etc.)

Confirmation: Sanger sequencing
Result: Negative or Positive
DNA variants:

Interpretation summary:

Recommendation:

TEST INFORMATION

Candidate causative genes of note

% of gene
No. of exons | sequence
eeeeee d*

DNA variant(s)

*Length of sequences that were successfully sequenced with >20X in depth.
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