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Development of a test method to assess the potential viral safety risks of cell therapy

products

Virus tests to ensure free of viral contamination is important for cell-processed
products because it is difficult to inactivate or remove viruses during the manufacturing
process. A method using a next—generation sequencer (NGS) has attracted attention as a
new method, but a test system has not yet been established. Therefore, this study was
conducted to establish a virus test using NGS in cell—-processed products. Since
endogenous viruses and virus—like sequences in the genomes of the cells interfere with
the detection of exogenous viruses, we first examined what viruses can be detected in
nucleic acids extracted from the cells. We performed RNA-Seq using human mesenchymal stem

cells (MSCs) as a model of cell processing products and mapped the obtained sequence data
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(reads) to a viral database. Although two types of NGS with different measurement
principles were used, the same viral sequences were not always detected. Next, to
evaluate the detection of exogenous viruses, adenovirus types 3 and 11 (Ad3 and Adl1)
were used as model viruses, and RNA-Seq analysis of MSCs infected with Ad3 and Adll
showed many reads mapped to sequences corresponding to the Ad3 and Adll viral genomes
Therefore, RNA extracted from each Ad-infected MSC was step—diluted and the detection
limit of each Ad in HiSeq X ten was examined. As a result, Ad3 was detected up to 10°-
fold dilution, and Adll was detected up to 10°-fold dilution. In addition, NGS analysis
of MSC cell supernatants was also performed. Nucleic acids were extracted from cell
supernatants and analyzed by NGS, and it was found that the virus could be detected by
NGS from supernatants more than one week before the cytopathic effect was observed.

Since many virus—like sequences (false positives) were detected in the non-infected
cells, we optimized the pipeline of data analysis. We altered a highly comprehensive
database to a database focused on viruses that are infectious to humans, and as a result,
few false positive viruses were detected without compromising the detectability of each
Ad. This suggests that constructing an appropriate database is useful for detecting truly

contaminating viruses.

Development and performance evaluation of a highly sensitive detection method for

transformed cells existed in non—adherent cell products

Currently, CAR-T cell products are being actively developed in both domestic and overseas
markets, but there is increasing concern about tumor formation in T cells induced by
genomic insertion mutations of lentiviral vectors. Therefore, it is required to establish
a test method to detect the transformed cells existed in non—adherent cells, such as T
cells. It is known that normal human T cells exhibit IL-2 dependence in cell proliferation,
whereas transformed T cells exhibit IL-2-independence. Hence, confirming the ability of
IL-2-independent proliferation in T cells could be one indicator for detecting transformed
T cells. In this study, we established an IL-2-independent cell proliferation analysis
method by using MOLT-4 cells as a positive control for transformed cells. This method was

also indicated to be useful for quality and safety testing of CAR-T cell products.

Development of a test method to asses genomic instability as a potential hazard in the

cell therapy products

“Genomic instability” might theoretically be a potential cancer—causing hazard in any
cell therapy products. However, there is currently no objective and quantitative indicator
of “genomic instability. In this study, we aimed to develop a robust assessment method to
objectively evaluate genomic instability and to validate the versatility of this assessment
method. We established a novel method to assess the genomic instability level as the
genomic mutational diversity index (H') using the allele frequencies of SNVs arising before
and after the culture in cell lines with genomic instability. To verify the validity of

the genomic mutation diversity index (H), we calculated the H of TP53 mutant iPS cell
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lines before and after culture. As a result, the H in TP53 mutant iPS cell lines was
increased compared with normal iPS cell lines. Furthermore, a similar trend was also
observed in various cells deficient in other cancer suppressor genes, indicating that
changes in SNV diversity index (H') during the cell culture period may be an indicator of

genomic instability.



