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With the widespread adoption of next-generation sequencing technologies, the
identification of gene mutations responsible for various diseases has rapidly advanced. However, a
large amount of data on variants of uncertain significance (VUSs) has also accumulated. In this
study, we targeted genetic disorders characterized by genomic instability and utilized a multi-omics
approach to evaluate the pathogenicity of VUSs, identify causative mutations, and explore potential
therapeutic candidates. As a result, we identified novel intronic mutations and proposed
therapeutic candidates using antisense oligonucleotides (ASOs).

VUS



(Variants of Uncertain Significance: VUSs)

VUS
DNA DNA
(
)
30-40% 60-70%
VUS
(DNA
) VUS
DNA
( RNAseq)
mMRNA
(Vs ) PCR
Minigene Assay ASO (Artificial antisense
oligonucleotides)
(XP: xeroderma pigmentosum 159)
17
2 5 1
XP-A B CDEF GV 8 XP-A G
7 DNA (NER: Nucleotide
excision repair)
17 NER NER

NER (GG-NER: global genome NER)
coupled NER) 2

GG-NER  TC-NER
XPA ERCC3/XPB ERCC2/ XPD ERCC4/XPF ERCC5/XPG
NER

ERCC4/ XPF

ERCC4/ XPF

( )
intron 1 c.207+196T>A

1 ERCC4/ XPF

17

17

NER (TC-NER: transcription-

17
17
ERCC4/ XPF
1
ERCC4/ XPF
2
15 1
ERCC4/ XPF 1

2 17 2 intron 8 c.1811+326C>T



RNAseq ( ) CcDNA

PCR mRNA intron 1 c.207+196T>A
MRNA
intron 8 c.1811+326C>T 8
17 XPF
ERCC4/ XPF
DNA
DNA
ERCC4/ XPF intron 1 c.207+196T>A
DNA 1 2 1
intron 8 c¢.1811+326C>T
DNA 8 8 A
A
DNA
intron 1 c.207+196T>A 1 1
GU
1 NMD
(nonsense-mediated mRNA decay) intron 8 c.1811+326C>T
CPSF (cleavage and polyadenylation specificity factore) AAUAAA
( 8 ) AAUAAA
CPSF mRNA
ASO
mRNA ASO
intron 1 c.207+196T>A intron 8 ¢.1811+326C>T
ASO XPF
PCR mRNA ASO

intron 1 c.207+196T>A
1 ASO
intron 8 c.1811+326C>T

ASO
mRNA/ DNA
intron 1 c.207+196T>A intron 8 c.1811+326C>T
ASO
intron 1 c.207+196T>A intron 8 c.1811+326C>T
ASO mRNA DNA
ASO ASO
17 ERCC4/ XPF
( RNAseq ) DNA
ASO
ASO ASO

Y. Nakazawa et al., Mutations in UVSSA cause UV-sensitive syndrome and impair RNA
polymerase llo processing in transcription-coupled nucleotide-excision repair. Nat.
Genet 44, 586-592 (2012).

N. Jia et al., A rapid, comprehensive system for assaying DNA repair activity and



cytotoxic effects of DNA-damaging reagents. MNat. Protoc. 10, 12-24 (2015).

C. Senju et al., Deep intronic founder mutations identified in the ERCC4/XPF gene
are potential therapeutic targets for a high-frequency form of xeroderma
pigmentosum. PNAS 120, e2217423120 (2023).



5 5 2 3

Senju C*, Nakazawa Y* ( ), Oso T*, Shimada M, Kato K, Matsuse M, Tsujimoto M, Masaki T, 120

Miyazaki Y, Fukushima S, Tateishi S, Utani A, Murota H, Tanaka K, Mitsutake N, Moriwaki S,

Nishigori C, Ogi T.

Deep intronic founder mutations identified in the ERCC4/XPF gene are potential therapeutic 2023

targets for a high-frequency form of xeroderma pigmentosum

Proceedings of the National Academy of Sciences 2217423120
DOl

10.1073/pnas.2217423120

Senju C, Nakazawa Y, Shimada M, Iwata D, Matsuse M, Tanaka K, Miyazaki Y, Moriwaki S, Mitsutake 10

N, Ogi T.

Aicardi-Goutieres syndrome with SAMHD1 deficiency can be diagnosed by unscheduled DNA synthesis 2022

test

Frontiers in Pediatrics 1048002

DOl
10.3389/fped.2022.1048002

3 1 1

Nakazawa Y, Senju C, Oso T, Kato K, Shimada M, Ogi T.

Deep intronic mutations identified in XP-F cases are potential therapeutic targets for xeroderma pigm entosum

The EXPS Annual Symposium

2023

45

2022




RPB1-K1268 UVSSA-K414

64

2021

HP
http://www.riem.nagoya-u.ac.jp/index.html
HP
http://www.riem.nagoya-u.ac.jp/4/genetics/index.html

(0GI Tomoo)

LUmMC

GDSC




