AY 7 V-7 VICKBENMESRYT / LZRAWD AT / LEER

EIARMAFEEA

JS1 7S5+ ~PRCGAP D EI%
IRAEER!, BEBEGAKE, RKREFREY MEAXS, EBEEDIFS, BIINERKLS, HAEBEMe, ENKER, =
FER, IRAS, TEE—, MEE, FEG, 9480 ARE0 AAEE, HERR2

ﬂaﬂ% 3 ;’iEEJILE?B, EEETT, NIERE235, FRESSS, IEETES, HAak—!

E| 17 H Mi T/ L *7I=EEF*2|%ﬁ¥‘< 2REK - E - BEAEYFE 3 REK - WPI-ASHBI 4 EIZHNAHREL - ﬁ - DFEBRE STEHRR
jc- -/J\Jf- 6 EAIAAMELE - i - PARIEIFE "REKXK-E-CCIUSERK Lt - o/ LY1M1IT VR R EK - CIRA 10 TEf
AIP - iPSHIREEEEZRHY X 7EEE U AMK - /NER 2AMHBALE - NER BREFK - E - /NER HERRINARELE - 1 - B HRE
SSAEER - & CEEKX-=E - MK

Introduction

Mutations, including point mutations and structural variants (SVs) in human cancer genomes, are typically identified by mapping sequencing data to existing

human reference genomes. However, there are “dark regions” in the human reference genomes, which are highly repetitive and ethnically/individually variable

regions, such as centromeres (Logsdon et al., 2024, Nature). Recent advances 1n long-read sequencing technologies and de novo assembly methods have

facilitated the construction of nearly complete "human genomes (Cheng et al., 2022, Nat. Methods; Rautiainen et al., 2023, Nat. Biotechnol.). In this study, we

aimed to leverage these sequencing data and de novo assembly methods to comprehenswely analyze cancer genomes including highly repetitive and E T4l X

ethnically/individually variable regions, by using personalized reference genomes. bIORX '\
We developed Personalized Reference genome-based Cancer Genome Analysis Pipeline (PRCGAP) to perform cancer genome analyses based On | oo senvesror sioiocy

personalized reference genomes constructed by de novo assemblies with Oxford Nanopore ultra-long reads, PacBio Hi-Fi, and Hi-C/Pore-C data. We tried to

apply PRCGAP to eight tumor-normal cell-line pairs (five pairs: publicly available, three pairs: newly generated). @ O,
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Comparison of PRCGAP-based SNV/SV results with CHM13-based results

 Somatic SNVs were enriched 1n centromere dip regions (CDRs), the putative
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A median of 23.4% (15.8-29.9%) of SNVs and 32.6% (25.3-57.6%) of SVs were
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B Cen/Sat I LINE I LTR Il SINE [0 SVA Ml Others [0 Non—repeat Personalized reference genome-based analysis 1s expected to expand into clinical

, , , , , settings (Sabbagh et al., Nature Genetics 2026; Ashley et al., Nature 2026). PRCGAP
PRCGAP-unique variants were enriched in regions annotated as centromeres. provides a comprehensive framework that anticipates this shift.



