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Abstract
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An RNA sequence forms a stable secondary structure by base pairing in a sequence-dependent
manner. Since RNA secondary structures are known to be correlated with their functions such as
regulation of gene expression, the change of RNA secondary structure caused by a single base
variation, so-called RiboSNitch, is considered to lead loss of their functions, resulting in disease
such as cancer. On the other hand, with the development of sequencing technology, it became
possible to comprehensively acquire information on somatic mutations accumulated in the cancer
genome. The cancer genome is the mixture of mutations caused by various reasons. It is known
that there is a correlation between the specific causes of the mutations and the mutation patterns
in the cancer genome. Therefore, the analysis of the mutational signature that characterizes the
mutation patterns enables us to infer the cause of mutations and identify unknown mutagens.
However, we cannot analyze RiboSNitch that might be a cause of cancer by the traditional
mutational signature that is based only on the sequence analysis. The aim of this project is to
develop an algorithm for analyzing the mutational signature that causes the change of RNA
secondary structures.

We downloaded single nucleotide variations occurred in various cancer genomes from Genomic
Data Commons (GDC). Then, RiboSNitches, sequences that change their secondary structures
caused by the single nucleotide variations, were identified. We performed the cluster analysis on
all secondary structures of identified RiboSNitches. We constructed the observation matrix by
classifying all RiboSNitches into the clusters. Finally, as do in the traditional mutational signature
analysis, the non-negative matrix factorization (NMF) factorized the observation matrix into the
structural change patterns and their occurrence matrix.
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Systematic analysis of structural changes of long non—coding RNAs in cancer genomes

1. BIERRFEEOMUE

RNA [FEEFHRFRICIEE R E MO CEICE > TRELE-ZREBEEZ T 5. RNA ZRIEE L EEFREOHELZED RNA DH
BELHREANHAENHONTNA=H, —EETEITHES>TRNA D ZREENT LT AEMAET LN NABE DR ITERIZ DM
MBEEZOND —H V=TIV T RMTOERICHEVDNAY /LAICERBL-AHBREREDEREBENICIEG T 52N TTHE
EHST= DAY/ AICIE R A BRREICK > TELEEENREL-REIZHIN B EDRREZTDRRAICK>TEL-EED/2—
VIZIFHEERHEENNOENTND ZDED HEEBDNAYT / LAICEFENIEEHLBERD -2 OFNL0ESERELTE
ESNBEERI A Fr—RETLICRY EEDRREHEIT O LORMDEEREEETHEICDENDEEILNTINS.
LML R—DZEERNRE—2THOTEM T LEEET L ERITEIEROE =D, 2T ETITHON TWAERIIICE IKEERENT

RBELTIEICETARMERYE T ENTELED - AL TIXRNA ZREEELEZLEENNE—2DESICHNDIETH
ARBICE B ELTILDL T R Fr— 2 ET2FEMFEEENETS.

AKHFZE Tld,Genomic Data Commons(GDC)D T —RAR—ZIL M SEFELE=NAY / LAIZELEZERDT—422ANWTC, —1EETEIC
EALTZREBENEILTHIL AV MTHS RiboSNitch DIRHEEITH . RITHETITHONTWSEERBEHICA|oF- & TR
T BEOICITBEEILNI—2ZBEBUE T E2DHENHS.ZFDT= RHE LT= RiboSNitch (XL, 95 R FTBHEIZE>TIRIE
EEEEEELT L /RI— VT L RESNE-BEL NN I— V2B EOEEBITI TRULLATWSEENN S — DK DYIZH
WEBETIES Y R TFr—EEELT:.

2. MIRERRAEEOBE R

An RNA sequence forms a stable secondary structure by base pairing in a sequence—dependent manner. Since RNA secondary
structures are known to be correlated with their functions such as regulation of gene expression, the change of RNA secondary
structure caused by a single base variation, so—called RiboSNitch, is considered to lead loss of their functions, resulting in disease
such as cancer. On the other hand, with the development of sequencing technology, it became possible to comprehensively acquire
information on somatic mutations accumulated in the cancer genome. The cancer genome is the mixture of mutations caused by
various reasons. It is known that there is a correlation between the specific causes of the mutations and the mutation patterns in the
cancer genome. Therefore, the analysis of the mutational signature that characterizes the mutation patterns enables us to infer the
cause of mutations and identify unknown mutagens. However, we cannot analyze RiboSNitch that might be a cause of cancer by the
traditional mutational signature that is based only on the sequence analysis. The aim of this project is to develop an algorithm for
analyzing the mutational signature that causes the change of RNA secondary structures.

We downloaded single nucleotide variations occurred in various cancer genomes from Genomic Data Commons (GDC). Then,
RiboSNitches, sequences that change their secondary structures caused by the single nucleotide variations, were identified. We
performed the cluster analysis on all secondary structures of identified RiboSNitches. We constructed the observation matrix by
classifying all RiboSNitches into the clusters. Finally, as do in the traditional mutational signature analysis, the non—negative matrix
factorization (NMF) factorized the observation matrix into the structural change patterns and their occurrence matrix.
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