EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

AT7FAS VIV RERBRERELLEFHT /LB FELC LD EEMRBORERF O FEH

Sub Title

Elucidation of the mechanisms of genetic disease by novel genome analysis techniques targeting
the treatment of splicing defects

Author

L, 3 F(Yamada, Mamiko)

Publisher

BERBRAKE

Publication year

2022

Jtitle

FERELESHRAREEREE (2021.)

JaLC DOI

Abstract

BEMERECHTEDY /LABNFEOERTHD LTIV —LBTONIEE VWS EHRAZITH T
PIEHICR. T/ LBERERPAT AV IRBILDEEEYNOFZEOTHEI VETH S
o BFEER. BHFBECESKBEARNZVAIUTN—LTF—ZOANERENE "Outlier an
alysisy Z/MNREBEMEEBECEMAL L, WDRASEIZFORBA > NOAVERIZKWARTTA
SUUERBNFEUT, A—RMN7 70— THBHSENDABPANZRIEL TVl e ZBHSAICLE
o AT ZAI VI REZRETBSplice AILVWSY T RAFFRBANOVERORBICEFAT
HEINESHZERIEL oo COWDRASEERZFODEZRICEWVWT, NUT 2 NE4,909,268Z £
BEENIz. REBAMNOVER, RERREGCFOER, TLIIHEE1%REICKS £26,031%
RICREE Nz, Splice ADAOATICOVT, MARKEE OXRTHREMRRICKY ., 0.72HY b
F7BETRENRHEEZEZSNTVEDT, AEHICH L THSplice Al score 0.7 EDIER
FEREZRIANRETDZEIC LI, TOHKER, WDRASEESCO2M22EEFICRVIAL ZEANT
., BEDEKMMEN SWDR4ASZHREFRREGEFELTRETD N TRETH 2 12, Splice
AlAY RA7EORENDHZ LM ZRIET DN TELE@XERTETR). BEEVOENRES LT
ENEREZTMMEITRCEILRY ., T/ LABERESBLIVRT AV IREZRAETHIENT
BEEBDENTRENT, WDRASERZEITBDARBEICLHV TR, MIELARILTHEFORT S A
SUURBERBEOEPMHIIOVTRIAPTH D, FERBICRSTRAT IV IREICKYRE
LTVRBERFR—ERVB LN BEET I, FHRESROZENEAES LERENDAENE
RAARIATEND,

To overcome the diagnostic limitation of about 40% in exome analysis, which is the mainstream
genome analysis method for genetic diseases, it is necessary to evaluate the effects of structural
variants and abnormal splicing variants. | applied "Outlier analysis," a machine learning-based
method for outlier analysis of patient-derived transcriptome data, to pediatric patients with genetic
disorders. | revealed that a deep intron mutation in the WDR45 gene in the patient caused splicing
defects that led to the autophagy disease SENDA/BPAN. | tested whether the software Splice Al
which detects abnormal splicing events, is also useful for detecting deep intron mutations. In this
patient with the WDR45 mutation, 4,909,268 variants were identified. When the number of variants
was narrowed down to deep intron mutations, mutations in disease-causing genes, and allele
frequencies of less than 1%, the number of variants was limited to 26,031. Since a cutoff value of
0.7 was considered appropriate for the Splice Al score based on previous collaborative studies
with other research institutions, | decided to consider genetic mutations with a Splice Al score of
0.7 or higher for this case as well. As a result, two genes, WDR45 and ESCO2, were identified.
Based on the clinical findings of the patient, it was possible to identify WDR45 as the disease-
causing gene. | validated the setting of the Splice Al cutoff value. Evaluation of quantitative and
qualitative aberrations of the transcripts allowed identification of genomic structural and splicing
abnormalities. In this patient with the WDR45 variant, the response to current drugs for splicing
abnormalities at the cellular level is being validated. This study is expected to lead to the
identification of mutations and the development of therapeutic strategies in the future.
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Elucidation of the mechanisms of genetic disease by novel genome analysis techniques targeting the treatment of splicing defects

1. BIERRFEEOMUE

BEUERICHT IS/ LABAFEDERTHAIITIY—LBFTOH 4B EVSZHBREITRT 2=OI2F. 5/ LIBEEE LR
TIAV VT RBIZKDEEEMP~DEZEDTHINBETHD, FFES L. BHEZEICE OCEFHREKINS ORI T— .L\T 2D
S NAEEEHT AT Outlier analysis 1&/NREBEMHHREEEIERALTz, WDR45 BIEZFDEBAUIAVERIZEKYRTSAO VT EEN
LT, A—rI77P—fFETHS SENDA/BPAN ZHIEL TLV=ZEFBALMZLIz, RTSA VT BEERHE TS Splice Al £LV5YD
rAERA POV EREDRBICVERTHAINEINERIILT=, 20D WDR45 ZEZFHDEFHICHIT, /AT ME 4,909,268
ENRIESNT =, FBEHA VIOV ER RERRBEFOLER. PUILEE 1%KEIZHKAE 26,031 ZEIZBE SN 1=, Splice Al DX
aAF7ICDNT, AR LD EITHRMARIZKY . 07 ZhY A TEETHIENRLEEEZEZON TV =DT, REFIZHLTDH
Splice Al score 0.7 LI EDBIGFERERANERETHIEICLT=, TDFER . WDR4A5 £ ESCO2 D 2 BIZFITRYRAL ZEMNTE
-, BEDBRKFTR MDD WDR45 2R ERRBIEFELTHET A EMNTTHETH o=, Splice Al HyhF 7 EDHRTE D Z L EFIRET
FTHIENTELGHXERED) . EEEYDEMEESSUVENERZTM I EILICKY. ¥/ LIBEEEBLURTSAVUIE
BERTETDIENTARELL DI EMNRENT. WDRAS EEZHITHREEICEVTIX. HELALTHEEORTSAL VT EE AR
EOEWEICOWTRIIDTHS, KREICRST RISV T EBICEYRELTNSEF T —EH VLI ENEESN ., AR
SHEOEEDRESSVAEEDHEFEOERANRRAENS,

2. MIRERRAEEOBE G

To overcome the diagnostic limitation of about 40% in exome analysis, which is the mainstream genome analysis method for genetic
diseases, it is necessary to evaluate the effects of structural variants and abnormal splicing variants. I applied “Outlier analysis,” a
machine learning—based method for outlier analysis of patient—derived transcriptome data, to pediatric patients with genetic disorders.
[ revealed that a deep intron mutation in the WDR45 gene in the patient caused splicing defects that led to the autophagy disease
SENDA/BPAN. I tested whether the software Splice Al, which detects abnormal splicing events, is also useful for detecting deep
intron mutations. In this patient with the WDR45 mutation, 4,909,268 variants were identified. When the number of variants was
narrowed down to deep intron mutations, mutations in disease—causing genes, and allele frequencies of less than 1%, the number of
variants was limited to 26,031. Since a cutoff value of 0.7 was considered appropriate for the Splice Al score based on previous
collaborative studies with other research institutions, I decided to consider genetic mutations with a Splice Al score of 0.7 or higher
for this case as well. As a result, two genes, WDR45 and ESCO2, were identified. Based on the clinical findings of the patient, it was
possible to identify WDR45 as the disease—causing gene. | validated the setting of the Splice Al cutoff value. Evaluation of
quantitative and qualitative aberrations of the transcripts allowed identification of genomic structural and splicing abnormalities. In this
patient with the WDR45 variant, the response to current drugs for splicing abnormalities at the cellular level is being validated. This
study is expected to lead to the identification of mutations and the development of therapeutic strategies in the future.
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