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By combining genomic analyses and functional screening approaches, we aim to pin—point the
essential growth drivers in every cancer. We are studying mainly for lung cancer, colorectal
cancer, gastric cancer, leukemia and lymphoma, and have obtained the results as listed below.

ELF4 is a transcriptional factor belonging to the ETS family of proteins, and is known to
act as an oncoprotein in leukemia. Through extensive exome sequencing of various solid tumors,
we revealed a wide array of somatic, nonsynonymous (mainly frameshifts and indels) mutations
within £LF4. A squamous carcinoma cell line, T3M1-cl10, for instance, carries ELF4(L211M)
mutation, and artificial expression of its wild-type induced apoptosis. Since similar data
were obtained for HT1080 and MCF10A cell lines that carry the wild—type ELF4, ELF4 is presumed
act as a tumor—suppressor gene in epithelial cells. Within the ELF family, ELF1 and ELF2 were

also shown to possess such growth—suppressive activity. Interestingly, in the cancer genome
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database, nonsynonymous mutations for ELFI1/2/4 are present in a mutually exclusive manner.
These results suggest that, in epithelial tumors, there is a subgroup that has in common the
inactive ELF1/2/4 pathway. We also revealed that ELF4-mediated apoptosis signaling exerts
its effects, partly, through downstream HRK and DLX3.

Primary central nervous system lymphoma (PCNSL) is a rare form of malignant lymphoma
confined to CNS, and is pathologically classified into diffuse large B-cell lymphoma (DLBCL).
There has been a debate as to whether PCNSL arises in CNS or peripheral lymphoid organs, and
there are few modalities effective against relapsed PCNSL.

We here conducted exome sequencing for 41 PCNSL tumors and their paired peripheral blood
and also carried out RNA-seq for 30 tumor specimens. As for DLBCL, PCNSL has frequent aberrant
somatic hypermutations (aSHM), and, interestingly, has a highly frequent aSHM within P7M?
(100%) and B7G6 (>90%), suggesting that PCNSL seems to be a rather uniform disease entity.
One of frequent, non—aSHM somatic mutations was MYD8S (L265P), and exome reads for this mutation
were occasionally identified in peripheral blood. Droplet digital PCR analyses for
MYDSS (L265P) sensitively detected this mutation in ~1/3 of peripheral blood for
MYD88 (L265P) —positive tumors. In contrast, gene mutations at a higher allele frequency than
MYDSS (L265P) in tumors could not be captured in peripheral blood. Taken together, the following
lymphomagenesis is proposed: pre—lymphoma cells carrying MIDSS(L265P) first arise in
peripheral lymphoid organs, and then enter CNS and acquire additional mutations, finally

giving rise to PCNSL.
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