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This study has been undertaken as three subthemes.

(1) Identification of therapeutic targets

Somatic mutation profiling has been undertaken for several AYA-cancers, such lung, breast,
ovarian, uterine and brain tumors and sarcoma. Gene fusions, such as Cllorf95-RELA and KIAA1549-
BRAF, have been identified as therapeutic/diagnostic seeds. In ovarian cancer, frequent
inactivating mutation in ARID1A, a chromatin modifier gene, was detected in 25% of the cases
examined, indicating a promising target for synthetic lethal therapy, beyond BRCA1/2 mutations.
Genetic features of SMARCA4-deficient thoracic sarcomas of Japanese patients were clarified
as being different from other types of SMARCA4-deficient tumors, such as malignant rhabdoid
tumors, epithelioid sarcomas and lung tumors. Patient—Derived Xenografts has been established
for sarcomas and malignant brain tumors, for which such materials for therapeutic research are
not enough.

Incidence data of AYA-cancers were collected from 40 prefectures, of which data from 27
prefectures meeting quality standards were analyzed. Leading cancers included tumors of uterine,

breast, ovary and soft tissue, supporting the coverage of major AYA—cancers by this study.

(2) Identification of risk factors responsible for early occurrence

Germline BRCA1/2 mutations were detected in 30.4% of in AYA-aged breast cancer patients of
Department of Genetic Medicine and Services, National Cancer Center Hospital, indicating
significant contribution of genetic factors. To clarify genetic factors for sporadic occurrence
of AYA-aged cancers, genome wide—sequencing analysis for germline mutations has been started
for breast, ovary and bone tumors of AYA-age patients. Incidence data analysis described above
also indicates that cancer development in childhood—age might affect the occurrence of AYA-

cancers.

(3) Establishment of diagnostic system in genome—based precision medicine

The usage of the NCC oncopanel system, which is a next generation sequencer—-based genome
diagnosis system, has been considered for precision genome—-based medicine of AYA-cancers,
focusing on druggable aberrations and germline mutations. This system enables us to analyze
DNAs obtained from formalin—-fixed and paraffin embedded biopsy samples used in daily cancer
clinic. Our original program for mutation detection was improved for diagnostic use. Up to the
present, 28 AYA-cancer patients were enrolled for NCC-oncopanel test, supporting the clinical
utility of this system. To precisely diagnose Ewing and Ewing—like sarcoma, NGS-based RNA-

sequencing method is being developed.
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