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Abstract : The biobank is becoming a more and more important tool in the study of genomic
medicine, while its surrounding environments have globally changed in these years. Biobanks in
the National Research Centers for Advanced and Specialized Medical Care (National Centers:
NCs) are expected to construct disease-oriented bio-resources, to contribute to the elucidation of
target diseases, and to prepare a collaborative system with academia and industry research
institutes. Accordingly, in the construction of the NCGM biobank, we should keep in mind two
points, i.e., the strategic collection of bio-resource to appeal the strength and characteristics of
NCGM and the construction of database for clinical information that is longitudinally collected.
Also, we aim at establishing a hospital-based cohort study by collecting samples used for
multi-omics and metagenomics analyses at multiple time points before and after the
disease-associated events such as surgical procedures. A variety of disease samples, which were
available at NCGM providing comprehensive medical care, were collected and the sample size
substantially increased, while those for two key disease entities, infectious disease (e.g., HIV-1,
hepatitis, and emerging/re-emerging infectious diseases) and metabolic disorder such as diabetes,
were intensively collected.

For these purposes, we set two principal themes and a goal: (I) to reorganize the biobank system
cross-divisionally such that the motivation of individual clinical divisions and the overall goal of
the institution are integrated complementarily and (II) to develop the institutional system for
strategic collection of bio-resources and the associated clinical information plus (III) to make use of
the collected samples and information via collaboration and/or allocation with an appropriate
material transfer agreement. We show principal achievements made for each individual theme as
below.

1. National Center Biobank Network (NCBN) and NCGM Medical Genomics Center

For the inter-NC cooperation within NCBN, the NCGM Biobank played a part of establishing the
procedures to make use of the collected samples and information via collaboration and/or
allocation with an appropriate material transfer agreement. Also, in the collaboration with the
NCGM Medical Genomics Center, part of the samples that were collected principally at the
Division of Cardiology and deposited in the NCGM Biobank are used for genomic analysis.

2. Human immuno-deficiency virus type 1 (HIV-1)

At the NCGM AIDS Clinical Center (ACC), blood samples from >2,000 HIV-1 patients have been
stored longitudinally, and 150 new-patients samples per year are additionally being collected to
increase its bio-resource size. From each participant, plasma and viable PBMC (peripheral blood

mononuclear cell) are collected for research. By using the bio-resource materials and associated
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clinical information thus collected, a number of research activities have been successfully
performed by either the ACC staff alone or as a collaborative work between ACC and other
institutes and their achievements published in a number of academic journals.

3. Hepatitis

Bio-resources including blood from hepatitis patients have been collected at the Research Center
for Hhepatitis and Immunology in the NCGM Kohnodai Hospital. To make the clinical courses of
chronic disorder such as hepatitis-associated cirrhosis and liver cancer to be followed up, samples
of each patient are collected longitudinally at multiple points. Biobank facilities in the NCGM
Kohnodai Hospital, in particular, the database and sample storage systems, are constructed
independently of but in cooperation with those in the NCGM Center Hospital.

4. Emerging/re-emerging infectious diseases

Construction of biobank for emerging/re-emerging infectious diseases have been carried out with
malaria patient samples as a model case of the infectious disease entity, involving the NCGM staff
from the sector of emerging/re-emerging infectious diseases at the Research Institute, ACC and
the NCGM Disease Control and Prevention Center (DCC).

5. Diabetes

In 2016, a research project named MISSION-DM-END was started; in which paired blood samples
are collected from each hospitalized patient, twice, on admission and before discharge. When the
patients have provided an appropriate written consent, part of their samples for
MISSION-DM-END can be deposited to the NCGM Biobank. In this project, feces have been
collected from each patient, which is expected to provide useful information for
microbiome-associated changes, thereby constituting the biomarker for diabetes and its vascular
complications. Moreover, a large-scale database research, named J-DREAMS

(Japan Diabetes compREhensive database project based on an Advanced electronic Medical record
System), is in progress at the Diabetes Research Center, NCGM.

6. Macroangiopathy

To collect samples from patients with diabetic microangiopathies or other vascular complications,
a number of divisions in the NCGM Center Hospital, including Divisions of Cardiology, Neurology,
Cardiovascular Surgery and Neurosurgery have participated in the NCGM Biobank, by setting
their target number of annual recruitment.

7. Microbiome

To clarify the pathophysiological impact of microbiome, particularly, in the gut, feces from
outpatients of Gastroenterology Division have been collected together with detailed
epidemiological information for lifestyle. Thus far, microbiome DNAs from a total of >3,400
samples have been extracted and more than two-thirds of them have been subjected to
next-generation sequencing.

8. Database

After reviewing the existing systems of in-house (or intra-facility) database compatible with
biobank in other research institutes, those for NCGM Biobank have been constructed and refined;

for instance, the improvement of recruiting participants, the anonymization of clinical information
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in the electric medical record, and the optimization of uploading necessary information to the
catalogue-based DB at the Central Biobank of NCBN.

9. Bioresource maintenance

Substantial efforts have been made to improve the quality control of DNA extraction from blood
samples, resulting in much higher and more stable yields of DNA, as compared to the situation
before the current project started. In the NCGM Biobank, RNA samples were also collected from
part of the individuals (1290 samples in total), in addition to DNA, plasma and serum.

10. ELSI and public relations

A number of issues, which the NCGM Biobank was confronted with at the beginning of this project,
have been resolved to some extent as follow. (1) Enlargement of the Biobank resources from the
viewpoint of ethical clearance. (2) Establishment of ethically appropriate procedures when
providing the NCGM Biobank resources to investigators who belong to the outside institutions

including private-sector corporations. (3) Public relations by improvement of homepage.
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