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The cancer tissue is genetically heterogenous and carries numerous gene mutations. However,
sorting out infrequently mutated driver genes from passenger genes is still challenging. Our research
aims are (A) to validate candidate cancer genes involved in cancer development in the gastrointestine
and brain, and (B) to understand how genetic heterogeneity contributes to malignant cancer
progression. The goal of our research in 2016 was to establish the experimental system.

(A) Haruna Takeda (CRI, Kanazawa Univ., Assistant Professor): To validate the candidate tumor
suppressor genes in the GI tract, genes commonly mutated between human and mice, especially
for which are likely to function as tumor suppressors, are going to be knocked out in the organoids
established from mouse intestinal epithelial cells. I introduced a plasmid encoding a Cas9
nuclease to establish Cas9 expressing organoids. I also generated the lenti virus gRNA library
targeting a set of candidate tumor suppressor genes and transduced to the Cas9 expressing
organoids. Organoids expressing Cas9 and gRNA are sorted to enrich mutant organoids then will
be transplanted to mice for tumor forming assay in vivo.

Hideto Koso (IMS, Univ. of Tokyo, Project Senior Assistant Professor): Last year, I reconstituted
tumor heterogeneity in a mouse model of glioma by labeling genetically distinct clones with
different fluorescent proteins. I also started functional analyses of candidate cancer genes in vitro.
If growth-promoting effects were validated, such candidates will be further analyzed in the in vivo

setting.

(B) Haruna Takeda (CRI, Kanazawa Univ., Assistant Professor): I will use the Sleeping Beauty
transposon based insertional mutagenesis system to generate the genetically heterogenous cell
population of intestinal epithelial cells. The sleeping beauty system is composed of a SB
transposase and SB transposons. Mouse carrying these two components are being generated by
mating.

Hideto Koso (IMS, Univ. of Tokyo, Project Senior Assistant Professor): To identify the genes
involved in progression of brain cancer, I induced brain cancer by using SB transposon
mutagenesis. Early and late tumor lesions were collected. Genomic regions adjacent to SB
transposons were PCR amplified and analyzed by Illumina sequence. Candidate driver genes will

be identified by bioinformatics analyses.
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