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1.  Genetic test of human neoplasms

Nozomi Yusa, Yoichi Furukawa

As a part of clinical service, we have performed 
genetic analysis of human neoplasms such as leu-
kemia and colorectal cancer. In 2021, a total of 533 ge-
netic analyses were performed in our department. 
The results were utilized for the precise classification 
of neoplasms, evaluation of disease status, selection 
of therapeutic drugs, and evaluation of the response 
to treatment.

2.  Genetic counseling and related activities

Yoichi Furukawa, Yoshinori Murakami, Yataro Dai-
go, Tsuneo Ikenoue, Koichiro Yuji, Makoto Hirata, 
Reiko Sada, Mitsuko Nakazawa, Momoyo Ohki1, 
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Ikegawa6, Hidewaki Nakagawa6, Natsuko 
Watanabe7,  Ai Yoshihara7, Toru Akiyama8: 1Bunkyo 
University, 2National Center for Global Health and 
Medicine, 3Tokyo Teishin Hospital, 4Jikei Medical 
University, 5Tokyo Medical and Dental University, 

6Center for Integrative Medical Sciences, RIKEN, 
7Ito Hospital, 8Jichi Medical University.

We provided genetic counseling and genetic tests 
to clients who visited our counseling clinic. In 2021, 
we had a total of 14 counseling cases including hered-
itary breast and ovarian cancer, colonic polyposis, ju-
venile onset gastric cancer, tuberous sclerosis, facios-
capulohumeral muscular dystrophy, and FG 
syndrome. In the counseling, we provided appropri-
ate information about hereditary diseases to the cli-
ents and took their psychological care in collaboration 
with a clinical psychologist. Genetic testing was per-
formed in cases with informed consent after thought-
ful discussion about its merit and demerit.

Systematic surveillance programs are provided 
for the clients susceptible for hereditary tumors.

3.   Application of  liquid-based genetic diagnosis 
for the screening of endometrial cancer

Kiyoko Takane1, Kiyoshi Yamaguchi1, Tsuneo Ike-
noue, Yoichi Furukawa
1Division of Clinical Genome Research, Advanced 
Clinical Research Center

We have conducted a study to elucidate the use-
fulness of liquid-based genetic diagnosis (LBGDx) for 
screening of endometrial cancer (EC) in collaboration 
with Department of Obstetrics and Gynecology, Sap-
poro Medical University. Although liquid-based cy-
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Our department has been working on the application of human genome information 
in clinics. As clinical services in IMSUT Hospital, we provide genetic counseling, 
genetic tests for human malignancies such as leukemia and cancer, and a 
surveillance program for patients with hereditary colorectal cancer. In addition, we 
have been carrying out two research projects; 1) determination of genetic 
alterations in human tumors, and elucidation of the mechanisms underlying their 
development, and 2) clinical sequence for the implementation of genomic medicine
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tology (LBC) has increased the sensitivity of cytologi-
cal diagnosis of EC compared with conventional 
smear cytology, the sensitivity of LBC for the detec-
tion of EC is between 70% and 96% and remains un-
satisfactory. To investigate the efficacy of genetic test-
ing in the screening of EC, we analyzed pathogenic 
mutations in a total of 195 LBC samples including 35 
ECs by target sequencing using Cancer Hotspot Panel 
comprising of 50 cancer-related genes. As a result, we 
identified pathogenic mutations in 28 of the 35 ECs, 
showing the sensitivity of 75%. On the other hand, 
the sensitivity of endometrial cancer by LBC alone 
was 69% (24/35 ECs). Importantly, LBGDx detected 
seven out of ten EC cases that were negative for cytol-
ogy. These results suggest that LBGDx should con-
tribute to the increase of sensitivity in the screening of 
EC.

4.  Clinical sequencing for the implementation of 
genomic medicine
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noue, Yoichi Furukawa, Eigo Shimizu1, Rika Kasaji-
ma1, Kotoe Katayama1, Seiya Imoto1, Tetsuo 
Shibuya2, Kazuaki Yokoyama3, Yasuhito Nanya3, 
Koichiro Yuji4, Rui Yamaguchi5, Satoru Miyano6: 
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The application of Next-Generation Sequencing 
(NGS) technology in clinical medicine has revolution-
ized molecular diagnostics by enabling multiple gene 
testing, or analysis of the entire exon or whole ge-
nome with a limited amount of DNA. In collaboration 
with Human Genome Center and Advanced Clinical 
Research Center, we have been working on the genet-
ic diagnosis of patients with suspected hereditary 
cancer predisposition, and the implementation of pre-
cision medicine for patients with rare or intractable 

cancer. 
We have applied NGS technology for molecular 

diagnostics of hereditary colon cancer syndromes 
such as familial adenomatous polyposis (FAP), poly-
merase proofreading-associated polyposis (PPAP), 
and Lynch syndrome (LS). LS, also known as heredi-
tary nonpolyposis colorectal cancer syndrome (HN-
PCC), is the most common cause of hereditary colon 
cancer. Germline variants in the mismatch repair 
(MMR) genes are responsible for the disease. In the 
collaborative study with the Japanese Society for 
Colorectal Cancer (JSCCR), we previously identified 
substantial number of structural variations (SVs) in 
the MMR genes. Since detection of SVs using short-
read NGS is a challenging work, we took advantage 
of long-read sequencing technology using Oxford 
Nanopore MinION device, and further tested the 
strategy of long-read sequencing coupled with hy-
bridization-based enrichment system for the efficient 
and accurate detection of breakpoints. We selected 
four test cases – three with deletion ranging from 1.2 
kb to 109.2 kb and one with 8.5 kb duplication in the 
MMR genes. This approach successfully detected all 
these SVs with accurate positions of the breakpoints. 
In addition, we newly identified a deletion across an 
84 kb region of MSH2 in a LS patient without patho-
genic single nucleotide variants. These data suggest 
that long-read sequencing will help the identification 
of pathogenic SVs in patients with hereditary diseas-
es.

We have been also working on the implementa-
tion of genomic data in clinics. An outpatient clinic 
service in IMSUT hospital offered the consultation of 
patients with rare or intractable cancer. Patients with 
colorectal, breast, uterine, pancreatic cancer, and an-
giosarcoma gave written informed consent for genetic 
analysis and prediction of treatment using artificial 
intelligence were enrolled in this study. Genetic alter-
ations in their tumors were determined by NGS, and 
the data were subsequently analyzed by QIAGEN 
Clinical Insights (QCI). The results of QCI including 
predicted driver mutations and suggested actionable 
drugs were discussed in the Tumor Board which con-
sists of physicians, medical oncologists, genetic coun-
sellors, geneticists, bioinformaticians, and experts of 
ethics.
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