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Establishment of the guidance for an evaluation of companion diagnostics (CDx)

At the beginning of the research, a review committee was set up with members
consisting of experts from industry, academia and government, together with concerned
officers in PMDA, and MHLW. In the first fiscal year, we surveyed a status for CDx
development and regulation and conducted a questionnaire survey against related
companies on the Web. Then we classified the CDx based on their characteristics and
extracted essential elements. Based on these investigations, we repeated discussions at
the review committee and reached to a policy to prepare evaluation criteria focused on
the follow-on CDx, and, finally, we established two guidance documents as
“Considerations on the evaluation criteria for clinical performance of the equivalent CDx
against an existing product for sequence determinations” and “Considerations on the
evaluation criteria for clinical performance of the equivalent CDx against an existing
product for pathological examinations”. In addition, as a general idea including bridging
from a prototype to a final product version in the development process, "Concept for an

evaluation of clinical performance of CDx based on their diagnostic categories " was

described in this report.

Establishments of the reference cell lines for a validation of DNA sequence analysis

In the oncogene panel that comprehensively analyzes mutations in cancer-related
genes, high throughput analysis becomes possible by combining with the next generation
sequencer, but it is difficult to show its analytical validity. It is effective to use known
mutant genes as a reference, but it is difficult to perform validation at once for all genes.
It is desirable to prepare a panel of cell strains with known mutations and provide a
stable supply as standard products. Therefore, we created a cell line artificially
introducing known mutations by genome editing techniques against clinically useful
genes. Based on the parallel analysis on the mutations in cells in the JCRB cell bank, we
created knock-in cells of known mutations for the gene which could not covered by the
existing cells in JCRB. Using the HEK293T/17 cells, genomic editing was performed for
35 genes on the NCC Oncopanel by the Crispr/Cas9 method, and a total of 96 mutant
strains were established for all genes. Together with existing cells in the JCRB, a
reference cell panel covering 90 genes of NCC Oncopanel could be prepared by 27 cell
lines. These are planned to be distributed from the JCRB as an all-in-one standard
sample. We also succeeded in establishing a knock-in mutant in a suspension cell (TK6),
which is difficult for genome editing, by the method using the Piggy-Bac vector.

Sequence analysis of existing cells in JCRB cell bank

DNA sequence analysis was performed by the NGS on the existing cells in JCRB,
which is registered in the COSMIC database, by using the information on 90 genes in the
NCC Oncopanel and DNA sequence in 851 regions. Mutations in 81 genes were
confirmed with 33 cell lines but it was found that mutation reference can not be supplied

for 9 genes by the existing cells in JCRB.
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