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General Summary

The main research topics of the Department of Obstetrics and Gynecology are oncology, 
perinatology, reproductive endocrinology, and women’s health. Researchers for each field 
commit to basic and clinical research to overcome clinically or biologically relevant 
issues with the latest technology and experimental methods. 

Research Activities

Gynecologic Oncology
1. Identifying common targetable gene alteration among different tumor locations in 
advanced ovarian clear cell carcinoma
Ovarian clear cell carcinoma (OCCC) is a tumor that is resistant to conventional chemo-
therapy and demands novel molecularly targeted therapy. To identify common targetable 
mutations we perform gene sequencing of specimens of primary tumors from different 
locations and a metastasized tumor from 1 patient. This research may clarify the true tar-
get of OCCC.
2. Exploring novel target gene related to ovarian cancer carcinogenesis
Employing genome-scale clustered regularly interspaced short palindromic repeats 
(CRISPR)/CRISPR-associated protein 9 screens against 4 OCCC cell lines, we identified 
1 candidate gene postulated to be involved in the growth of OCCC. Although the viability 
of cell lines with these mutations was reduced upon small interfering RNA- or short hair-
pin RNA-mediated knockdown of the candidate gene, this knockdown did not cause any 
significant changes in gene expression. On the basis of this finding, we postulate that the 
candidate gene induces cell death in a way not characterized in the literature. Therefore, 
we are focusing on changes in cell metabolites and protein function upon knockdown of 
the candidate gene.
3. Therapeutic preferability of gemcitabine for AT-rich interactive domain-containing 
protein 1A-deficient OCCC
A unique genomic feature of OCCC is frequent deficiency of the AT-rich interactive 
domain 1A gene (ARID1A). The present study was performed to investigate standard che-
motherapeutic options suitable for ARID1A-deficient OCCC. Drugs with selective toxic-
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ity to ARID1A-deficient OCCC cells were identified among 6 cytotoxic drugs used in 
standard chemotherapy for OCCC. Both ARID1A-knockout and ARID1A-deficient OCCC 
cells had selective sensitivity to gemcitabine. Growth of OCCC xenografts with ARID1A 
deficiency was inhibited by the administration of gemcitabine. Furthermore, of 7 patients 
of a retrospective cohort who had OCCC and received single-agent therapy with gem-
citabine, 3 patients with ARID1A-deficient OCCC had significantly longer progression-

free survival after gemcitabine treatment than did 4 patients with ARID1A-proficient 
OCCC. Patients with ARID1A-deficient OCCC might benefit from gemcitabine treatment.
4. Profiling of genomic alterations and clinicopathological factors with cervical cancer in 
the Japanese population
A potentially curative resection procedure was performed at the National Cancer Center 
Hospital for 154 patients with cervical cancer. Genomic DNA samples were analyzed 
with targeted sequencing, copy number assays, and human papillomavirus genotyping. 
Specific genomic alteration profiles were observed in patients with cervical cancer. These 
profiles were correlated with certain histological types and human papillomavirus geno-
types. We detected actionable genomic alterations in 54 (35%) patients with cervical can-
cer. Furthermore, alterations of the serine/threonine kinase 11 gene (STK11) caused a 
poorer prognosis in patients with cervical cancer and in The Cancer Genome Atlas data-
set. We have proposed the prognostic value of STK11 genomic alterations.
5. The role of human epidermal growth factor receptor 3 expression in the resistance of 
ovarian cancer to chemotherapy
Human epidermal growth factor receptor (HER) 3, a member of the HER family, which 
also includes epidermal growth factor receptor and HER2, is expressed in approximately 
50% of patients with ovarian cancer and has been reported to be a negative prognostic 
factor. A preclinical study showed that HER3 expression and chemoresistance are 
corelated. Therefore, we are investigating the relationship of HER3 expression and che-
motherapy by means of clinical tumor specimens. This study might provide important 
information for overcoming the chemoresistance of ovarian cancer and, hopefully, for 
making HER3 an appropriate treatment target. This study is in collaboration with National 
Cancer Center Hospital East and Daiichi-Sankyo.
6. Gene function analysis of VUS (variant undertermined significance)
Genetic panel tests have become a basis of cancer precision medicine. However, few 
patients have received molecularly targeted therapy matched to known mutations; there-
fore, more mutations related to the efficacy of existing anticancer drugs must be identi-
fied. We are focusing on mutations in the extracellular domain of REarranged during 
Transition (RET) kinase as a model of mutants whose significance needs to be clarified. 
In some mutants, a gain-of-function property, such as transforming ability and growth 
factor-independent growth, was observed in tumor cell lines. The findings were con-
firmed by the result that RET tyrosine kinase inhibitors inhibit cell growth. Thus, the 
therapeutic significance of many druggable mutations might not have been investigated 
because of their rarity and unclustered features. The significance and promise of unchar-
acterized mutations in molecularly targeted therapy will be investigated by employing 
RET as a model.
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7. Exploring novel genetic factors of adult granulosa cell tumor related to tumorigenesis 
and treatment
Adult type granulosa cell tumor (aGCT) is a rare ovarian tumor whose treatment is based 
on insufficient evidence or on the treatment of other ovarian cancers. The aGCT is char-
acterized by late recurrence, but the treatment of aGCT other than complete resection has 
not been established. A recent study has shown that more than 90% of aGCTs harbor 
forkhead transcription factor L2 C402G mutations and telomerase reverse transcriptase 
promoter C228T mutations are associated with a poorer prognosis, but the validation in 
the Japanese cohort is not sufficient. The aim of this study is to detect the novel mecha-
nism of tumorigenesis and to establish the effective treatment of this tumor through the 
complete genomic analysis of clinical samples.
8. MicroRNA as a therapeutic target for ovarian cancer
MicroRNA-34a, which shows tumor-suppressive effects on several types of cancer, has 
been reported to be downregulated in ovarian high-grade serous carcinoma. In our study, 
we provided the rationale for microRNA-34a replacement being a promising therapeutic 
strategy for this ovarian carcinoma.
9. Antiangiogenic therapy for OCCC with high interleukin 6 expression
Interleukin (IL) 6 is reported to be a potential treatment biomarker for antiangiogenic 
drugs against ovarian cancer. Despite OCCC having high IL-6 expression, whether anti-
angiogenic therapy is suitable remains unclear. We found that IL-6 is related to the effect 
of an antiangiogenic agent in vivo and that both vascular endothelial growth factor, which 
is the main target of the antiangiogenic agent, and other factors, such as angiopoietin, 
play roles between IL-6 and antiangiogenic therapy for OCCC.

Perinatology
1. Protective effect of ferroptotic cell-derived blebs
Ferroptosis is a nonapoptotic, iron-dependent form of programmed cell death caused by 
depleting glutathione and inactivating the phospholipid peroxidase glutathione peroxidase 
4. Morphological characteristics of ferroptosis include cell rounding followed by plasma 
membrane rupture at the end stage of the cell death process. Plasma membrane changes 
include the formation of blebs, which are usually created via the local detachment of the 
cortex from the membrane with a spherical protrusion followed by plasma membrane 
rupture. Blebs reportedly have dynamic features connected to dramatic cellular reorgani-
zation with roles in the cytokinesis, cell spreading, virus uptake, apoptosis, and locomo-
tion of tumors and embryonic cells. However, little has been reported on the functional 
analysis of blebs in ferroptosis. BeWo cells form blebs during the process of ferroptosis. 
We examined the functional role of blebs. We collected conditioned medium containing 
blebs from ferroptotic BeWo cells, treated the recipient cells with the conditioned 
medium, and examined cell viability with a lactate dehydrogenase releasing assay. We 
found that cells treated with the conditioned medium showed greater viability than did 
control cells, indicating that ferroptic cells might secret factors that have protective effects 
against cell death into blebs.
2. Genomics and epigenetics research in the perinatal region
The following studies were performed to develop methods for extracting targeted 
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genomic/epigenomic information from crudely mixed genomic/epigenomic information. 
a. Single-cell DNA sequencing of fetal cells in maternal peripheral blood for noninvasive 
prenatal diagnosis
b. The possibility of using placenta-specific interindividual differences in genome-wide 
DNA methylation profiles to assess intrauterine environments
c. Investigation via whole-genome single nucleotide polymorphism arrays of novel can-
didate genetic factors causing recurrent abortions in Japanese women
d. Genetic/epigenetic analyses for undiagnosed and rare perinatal diseases
3. Amplicon sequencing-based noninvasive fetal genotyping for RHD-positive D anti-
gen-negative alleles
Cell-free DNA-based fetal Rh blood group D antigen gene (RHD) genotyping might 
eliminate the necessary of routine anti-D immunoglobulin administration to RhD-nega-
tive pregnant women to avoid infant hemolytic disease from maternal anti-fetal Rh anti-
gen alloantibodies. However, current RHD deletion detection methods do not address the 
higher RHD-positive D antigen-negative allele rates in non-white populations. We devel-
oped an amplicon-sequencing method to estimate the paternally inherited fetal RHD 
allele from 4 major RHD alleles in the Japanese population: D antigen-positive (RHD*01, 
92.9%) and D antigen-negative (RHD*01N.01, 6.6%; RHD*01EL.01, 0.3%; RHD*01N.04, 
0.1%) alleles, using cell-free DNA from the blood plasma of pregnant women (Takahashi 
K, et al: Clinical Chemistry 65:10 1307-1316, 2019). This method allows targeted anti-D 
immunoglobulin to be administered in East Asian countries and increases the accuracy of 
fetal RHD genotyping implemented nationally in several European countries. We have 
started a prospective study.
4. Development of cell therapy for a mouse model of hypophosphatasia 
The aim of this research is to develop a new approach of treatment for hypophosphatasia. 
We established a mouse model of hypophosphatasia and are developing an alkaline phos-
phatase overexpressing cell line. This study is supported by a Grant-in-Aid for Scientific 
Research from Japan Society for the Promotion of Science in 2019.

Publications

Ogiwara H, Takahashi K, Sasaki M, Kuroda T, Yoshida H, Watanabe R, Maruyama A, Makinoshima 
H, Chiwaki F, Sasaki H, Kato T, Okamoto A, Kohno T. Targeting the Vulnerability of Glutathione Metabo-
lism in ARID1A-Deficient Cancers. Cancer Cell. 2019 Feb 11; 35(2): 177-190.e8. doi: 10.1016/j.ccell. 2018. 
12.009. Epub 2019 Jan 24. PMID: 30686770.
Inoue M, Kajiwara K, Yamaguchi A, Kiyono T, Samura O, Akutsu H, Sago H, Okamoto A, Umezawa 
A. Autonomous trisomic rescue of Down syndrome cells. Lab Invest. 2019 Jun; 99(6): 885-897. doi: 10. 
1038/s41374-019-0230-0. Epub 2019 Feb 13. PMID: 30760866; PMCID: PMC6760570.
Takenaka M, Köbel M, Garsed DW, Fereday S, Pandey A, Etemadmoghadam D, Hendley J, Kawa-
bata A, Noguchi D, Yanaihara N, Takahashi H, Kiyokawa T, Ikegami M, Takano H, Isonishi S, Ochiai 
K, Traficante N, Gadipally S, Semple T, Vassiliadis D, Amarasinghe K, Li J, Mir Arnau G, Okamoto A, 
Friedlander M, Bowtell DDL; Australian Ovarian Cancer Study Group. Survival Following Chemother-
apy in Ovarian Clear Cell Carcinoma Is Not Associated with Pathological Misclassification of Tumor Histotype. 
Clin Cancer Res. 2019 Jul 1; 25(13): 3962-3973. doi: 10.1158/1078-0432.CCR-18-3691. Epub 2019 Apr 9. 
PMID: 30967419.
Kawakami E, Tabata J, Yanaihara N, Ishikawa T, Koseki K, Iida Y, Saito M, Komazaki H, Shapiro JS, 
Goto C, Akiyama Y, Saito R, Saito M, Takano H, Yamada K, Okamoto A. Application of Artificial Intelli-
gence for Preoperative Diagnostic and Prognostic Prediction in Epithelial Ovarian Cancer Based on Blood 
Biomarkers. Clin Cancer Res. 2019 May 15; 25(10): 3006-3015. doi: 10.1158/1078-0432.CCR-18-3378. 

Research Activities 2019 The Jikei University School of Medicine



138

Epub 2019 Apr 11. PMID: 30979733.
Sato T, Migita O, Hata H, Okamoto A, Hata K. Analysis of chromosome microstructures in products of 
conception associated with recurrent miscarriage. Reprod Biomed Online. 2019 May; 38(5): 787-795. doi: 
10.1016/j.rbmo.2018.12.010. Epub 2018 Dec 21. PMID: 30926177.
Sato T, Ito Y, Samura O, Aoki H, Uchiyama T, Okamoto A, Hata K. Direct Assessment of Single-Cell 
DNA Using Crudely Purified Live Cells: A Proof of Concept for Noninvasive Prenatal Definitive Diagnosis. J 
Mol Diagn. 2020 Feb; 22(2): 132-140. doi: 10.1016/j.jmoldx.2019.10.006. PMID: 32033633.
Yokomizo R, Yanaihara N, Yamaguchi N, Saito M, Kawabata A, Takahashi K, Takenaka M, Yamada 
K, Shapiro JS, Okamoto A. MicroRNA-34a/IL-6R pathway as a potential therapeutic target for ovarian 
high-grade serous carcinoma. Oncotarget. 2019 Aug 6; 10(47): 4880-4893. doi: 10.18632/oncotarget. 
27117. PMID: 31448054; PMCID: PMC6690672.
Takahashi K, Migita O, Sasaki A, Nasu M, Kawashima A, Sekizawa A, Sato T, Ito Y, Sago H, Oka-
moto A, Nakabayashi K, Hata K. Amplicon Sequencing-Based Noninvasive Fetal Genotyping for RHD-

Positive D Antigen-Negative Alleles. Clin Chem. 2019 Oct; 65(10): 1307-1316. doi: 10.1373/clinchem. 2019. 
307074. Epub 2019 Sep 5. PMID: 31488553.
Kajiwara K, Ishikawa S, Mori T, Samura O, Okamoto A. Spontaneous Remission of Sick Sinus Syn-
drome in a Fetus with Pulmonary Stenosis Regurgitation. AJP Rep. 2019 Oct; 9(4): e372-e375. doi: 10.1055/
s-0039-1695745. Epub 2019 Nov 19. PMID: 31754551; PMCID: PMC6864496.
Kuroda T, Ogiwara H, Sasaki M, Takahashi K, Yoshida H, Kiyokawa T, Sudo K, Tamura K, Kato T, 
Okamoto A, Kohno T. Therapeutic preferability of gemcitabine for ARID1A-deficient ovarian clear cell carci-
noma. Gynecol Oncol. 2019 Dec; 155(3): 489-498. doi: 10.1016/j.ygyno.2019.10.002. Epub 2019 Oct 8. 
PMID: 31604667.
Ezawa M, Sasaki H, Yamada K, Takano H, Iwasaka T, Nakao Y, Yokochi T, Okamoto A. Long term 
outcomes from lymphatic venous anastomosis after total hysterectomy to prevent postoperative lymphedema 
in lower limb. BMC Surg. 2019 Nov 26; 19(1): 177. doi: 10.1186/s12893-019-0628-z. PMID: 31771562; 
PMCID: PMC6878618.
Saito M, Odajima S, Yokomizo R, Tabata J, Iida Y, Ueda K, Yanaihara N, Yamada K, Okamoto A. A 
simple method of quantifying chemotherapy-induced peripheral neuropathy using PainVision PS-2100®. Asia 
Pac J Clin Oncol. 2020 Feb; 16(1): 80-85. doi: 10.1111/ajco.13293. Epub 2019 Nov 26. PMID: 31774247.
Narui C, Tanabe H, Shapiro JS, Nagayoshi Y, Maruta T, Inoue M, Hirata Y, Komazaki H, Takano H, 
Niimi S, Isonishi S, Okamoto A. Readministration of Platinum Agents in Recurrent Ovarian Cancer Patients 
Who Developed Hypersensitivity Reactions to Carboplatin. In Vivo. 2019 Nov-Dec; 33(6): 2045-2050. doi: 
10.21873/invivo.11702. PMID: 31662536; PMCID: PMC6899094.
Coleman RL, Fleming GF, Brady MF, Swisher EM, Steffensen KD, Friedlander M, Okamoto A, 
Moore KN, Efrat Ben-Baruch N, Werner TL, Cloven NG, Oaknin A, DiSilvestro PA, Morgan MA, 
Nam JH, Leath CA 3rd, Nicum S, Hagemann AR, Littell RD, Cella D, Baron-Hay S, Garcia-Donas J, 
Mizuno M, Bell-McGuinn K, Sullivan DM, Bach BA, Bhattacharya S, Ratajczak CK, Ansell PJ, Dinh 
MH, Aghajanian C, Bookman MA. Veliparib with First-Line Chemotherapy and as Maintenance Therapy in 
Ovarian Cancer. N Engl J Med. 2019 Dec 19; 381(25): 2403-2415. doi: 10.1056/NEJMoa1909707. Epub 
2019 Sep 28. PMID: 31562800; PMCID: PMC6941439.
Ogiwara H, Takahashi K, Sasaki M, Kuroda T, Yoshida H, Watanabe R, Maruyama A, Makinoshima 
H, Chiwaki F, Sasaki H, Kato T, Okamoto A, Kohno T. Targeting the Vulnerability of Glutathione Metabo-
lism in ARID1A-Deficient Cancers. Cancer Cell. 2019 Feb 11; 35(2): 177-190.e8. doi: 10.1016/j.ccell. 2018. 
12.009. Epub 2019 Jan 24. PMID: 30686770.
Nishio S, Mikami Y, Tokunaga H, Yaegashi N, Satoh T, Saito M, Okamoto A, Kasamatsu T, Miya-
moto T, Shiozawa T, Yoshioka Y, Mandai M, Kojima A, Takehara K, Kaneki E, Kobayashi H, Kaku T, 
Ushijima K, Kamura T. Analysis of gastric-type mucinous carcinoma of the uterine cervix ─ An aggressive 
tumor with a poor prognosis: A multi-institutional study. Gynecol Oncol. 2019 Apr; 153(1): 13-19. doi: 10. 
1016/j.ygyno.2019.01.022. Epub 2019 Jan 29. PMID: 30709650.
Gershenson DM, Okamoto A, Ray-Coquard I. Management of Rare Ovarian Cancer Histologies. J Clin 
Oncol. 2019 Sep 20; 37(27): 2406-2415. doi: 10.1200/JCO.18.02419. Epub 2019 Aug 12. PMID: 31403866.
Matsuo K, Cripe JC, Kurnit KC, Kaneda M, Garneau AS, Glaser GE, Nizam A, Schillinger RM, 
Kuznicki ML, Yabuno A, Yanai S, Garofalo DM, Suzuki J, St Laurent JD, Yen TT, Liu AY, Shida M, 
Kakuda M, Oishi T, Nishio S, Marcus JZ, Adachi S, Kurokawa T, Ross MS, Horowitz MP, Johnson 
MS, Kim MK, Melamed A, Machado KK, Yoshihara K, Yoshida Y, Enomoto T, Ushijima K, Satoh S, 
Ueda Y, Mikami M, Rimel BJ, Stone RL, Growdon WB, Okamoto A, Guntupalli SR, Hasegawa K, 
Shahzad MMK, Im DD, Frimer M, Gostout BS, Ueland FR, Nagao S, Soliman PT, Thaker PH, Wright 
JD, Roman LD. Recurrence, death, and secondary malignancy after ovarian conservation for young women 
with early-stage low-grade endometrial cancer. Gynecol Oncol. 2019 Oct; 155(1): 39-50. doi: 10.1016/j.
ygyno.2019.08.007. Epub 2019 Aug 16. PMID: 31427143.
Matsuo K, Shimada M, Yamaguchi S, Matoda M, Nakanishi T, Kikkawa F, Ohmichi M, Okamoto A, 
Sugiyama T, Mikami M. Association of Radical Hysterectomy Surgical Volume and Survival for Early-Stage 
Cervical Cancer. Obstet Gynecol. 2019 Jun; 133(6): 1086-1098. doi: 10.1097/AOG.0000000000003280. 

Research Activities 2019 The Jikei University School of Medicine



139

PMID: 31135722.
Murakami R, Matsumura N, Michimae H, Tanabe H, Yunokawa M, Iwase H, Sasagawa M, Naka-
mura T, Tokuyama O, Takano M, Sugiyama T, Sawasaki T, Isonishi S, Takehara K, Nakai H, Oka-
moto A, Mandai M, Konishi I. The mesenchymal transition subtype more responsive to dose dense taxane 
chemotherapy combined with carboplatin than to conventional taxane and carboplatin chemotherapy in high 
grade serous ovarian carcinoma: A survey of Japanese Gynecologic Oncology Group study (JGOG3016A1). 
Gynecol Oncol. 2019 May; 153(2): 312-319. doi: 10.1016/j.ygyno.2019.02.010. Epub 2019 Mar 8. PMID: 
30853361.
Ueda Y, Kawana K, Yanaihara N, Banno K, Chhit M, Uy K, Kruy L, Sann CS, Ishioka-Kanda M, 
Akaba H, Matsumoto Y, Fujita N, Yano T, Koum K, Okamoto A, Kimura T. Development and evaluation 
of a cervical cancer screening system in Cambodia: A collaborative project of the Cambodian Society of 
Gynecology and Obstetrics and Japan Society of Obstetrics and Gynecology. J Obstet Gynaecol Res. 2019 
Jul; 45(7): 1260-1267. doi: 10.1111/jog.13968. Epub 2019 Apr 11. PMID: 30977232; PMCID: PMC6618121.

Reviews and Books

Kuroda T, Kohno T. Precision medicine for ovarian clear cell carcinoma based on gene alterations. Int J Clin 
Oncol. 2020 Mar; 25(3): 419-424. doi: 10.1007/s10147-020-01622-z. Epub 2020 Feb 4. PMID: 32020380.
Sago H, Wada S. Fetal therapies as standard prenatal care in Japan. Obstet Gynecol Sci. 2020 Mar; 63(2): 
108-116. doi: 10.5468/ogs.2020.63.2.108. Epub 2020 Feb 18. PMID: 32206649; PMCID: PMC7073354.

Research Activities 2019 The Jikei University School of Medicine


		2020-12-04T14:35:05+0900
	東京慈恵会医科大学




