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(3£ FE&) 1) Collection and storage of genome data on iPS cells, expanded iPS cells, and
cultured and processed iPS cells
2) Sharing information on the essential genome data, comparison of data obtained
from a novel technique used in this project, and integration of all the genome
data on iPS cells and iPS-derived cells.
3) Proposal of an effective pipeline for analysis of genes related to tumorigenesis
and formulation of the standardized technique for the evaluation
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1) Collection and storage of genome data on iPS cells, expanded iPS cells, and
cultured and processed iPS cells

2) Sharing information on the essential genome data, comparison of data obtained

rom a novel technique used in this project, and integration of all the genome
data on iPS cells and iPS-derived cells.
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(English version)

We carried out research on this project mainly focusing on evaluation and sophistication of digital karyotyping
and examination of iPS cells and expanded iPS cells using molecular barcoding-based quantitative mutation
detection analysis on the genes involved in tumorigenesis.

We established the NGS based digital karyotyping system with the basic technique transferred from Kazusa DNA
Research Institute (KDRI). Digital karyotyping has several advantages over conventional karyotyping or array
comparative genomic hybridization; these include high resolution, high sensitivity, requirement of smaller samples,
and simplicity (easy to perform). On the other hand, high resolution may lead to pick-up of false-negative CNV.
There exist no standard criteria to evaluate the CNV using the system. In addition the system cannot detect
structural abnormality such as chromosomal translocation. This year, we tried to increase specificity of the
detection system. We first attempted to decrease “Median Absolute Divergence: MAD) for consistent and accurate
measurement. Our study demonstrated that adequate amount of sample after library construction is one of the
important elements to improve MAD. We will accumulate more data on iPS cells, expanded iPS cells, and iPS
derived cells next year.

We also studied the genes involved in tumorigenesis (tumorigenesis-related genes), a combination of COSMIC
Cancer Gene Census listed genes and genes in PMDA Shibata list, by barcode-based NGS-error-reduced technique.
CiRA provided us (TMDU) with iPS cells of different passages from three different subclones (15B9x series); and
TMDU analyzed total of the six samples. To that end, we re-constructed a new capture panel. In our pilot study,
1.3% of the regions listed in tumorigenesis-related genes was not captured or poorly captured, most probably do to
similar sequences in other unrelated genes and the presence of pseudogenes.

Actual analyses for the genes by HiSeq2500 were carried out at Kazusa DNA Technology, which provided us
researchers at TMDU all the raw data. In these analyses, single barcoding system with using high fidelity
polymerase for amplification was employed simply because double barcoding was patented and not suitable for the
outsourcing test. Our data showed that 90% of the tumorigenesis-related genes was satisfactory covered and
analyzed this time; the region with the same barcoding read more than twice (r=3) and the region with more than
200 different barcodes was read was close to 90% in approximately 600 genes (tumorigenesis-related). This
indicates that if read count were increased five-fold, 1% accuracy could be secured. Data analysis with our
pipeline were performed for the genes with (r=1). There was no increase of new mutation in B92 and B93 series.
Mutations in two non-exonic regions were detected in B94; however the call was canceled when focusing on r=3
data. Synonymous mutation was detected in low frequency in one gene. In any event, frequency estimation using
the initial barcoded-genes (before capturing) is necessary for precise and reliable quantification.

We also tried to estimate the detection limit with using iPS cells with a known gene mutation mixed in control
DNA. Our preliminary data suggested that it would be difficult to detect the presence of mutated gene in 1.5% with
read count at this point, but the detection sensitivity can be improved with several techniques. TMDU and CiRA
teams contacted frequently through email and are planning to have several meetings to compare the quantitative
gene analysis with extensive gene analysis data accumulated in CiRA next year.
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