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AFFEEREE® Comprehensive Detection of Diver Events in Myeloid

Neoplasms by Whole-genome Sequencing

RFRES Kyoto University
HARAFNRERE SR Gorw) : Koji Okazaki

e

Recent genomic studies have substantially improved our understanding of the molecular
pathogenesis of myeloid neoplasms (MNs), including AML and MDS. However, most previous
analyses relied on exome or targeted sequencing, leaving the role of non-coding alterations and
complex structural variants largely unexplored. Moreover, mutational processes shaping MN
genomes remain incompletely understood. To address these gaps, we performed large-scale,
deep whole-genome sequencing (WGS) of MNs, aiming to comprehensively identify driver events
in both coding and non-coding regions and to define their underlying mutational mechanisms.

F-0-FK

#myeloid neoplasms, #whole-genome sequencing #driver events

HRASERE

Our aim is to establish an integrated genomic landscape of myeloid neoplasms through
high-depth WGS, focusing on:

1.Detection of novel coding and non-coding driver mutations and structural variations.
2.Characterization of mutational signatures and their etiologies.

3.Identification of recurrent genomic mechanisms contributing to leukemogenesis.

To do so, we conducted WGS of 1173 tumor-normal pairs (578 AML, 595 MDS; mean
depth 105x/30x) Variant calling employed Mutect2 and GRIDSS2 with in-house
filtering to correct for tumor contamination in normal controls. Paired targeted deep
sequencing (n = 886) and RNA-seq (n = 443) validated and complemented genomic
findings. Driver enrichment was evaluated by dNdScv, OncodriveFML, NBR, and LARVA.
Signature analysis was performed by SigProfiler. Structural events, chromothripsis, and
enhancer hijacking were functionally annotated by clusterSV, shatterseek,
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SBS18 foxidative stress) anriohed in CBIAML (Pe 0.1 109, Chromothripsis detected in 5.3% of cases, often with TP53 mutations, involving median of & chromosomes. e @
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11.7% of cases carried rare (solitary) in-frame gene fusions, including NUTM1 fusions.
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Our ultimate goals is to elucidate the
We look forward to getting acquainted diversity and re-establish the

with peer researchers who can together foundation of our knowledge on the

. genetic landscapes of the myeloid
strive toward the better future. neoplasms for better understanding

and treatment development.
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We here analyzed the mutational signatures of 9523 canc~~
cases in Genome research in CAncers and Rare Diseases (G-CARI
by using SigProfiler. We first ran SigProfiler de novo mutation
signature extraction for each group of samples using 100 NM
repetitions, to determine a narrower range of likely optimal targ
signaturc numbers at which to run using the higher repetitic
settings. Target signature numbers in the initial run were set from
to 25 for SBS and from 1 to 15 for DBS and ID. We then re-r:
SigProfilerExtractor for 500 NMF repetitions for signature numbe
between the optimal (starred) and most stable signature numbers
the SigProfiler initial run output and wused SigProfile
“Suggested_Solution” from the final runs for downstream analys!
Over all samples, the initial runs utilized 294 hours of real-wor
time on nodes with four NVIDIA V100 GPUs, 12 CPUs, and 10
GB of RAM + SSD scratch disk, while the final runs utilized 1(
hours of node time. De novo signatures were decomposed usit
SigProfiler with COSMIC 3.2, SIGNAL All, and SIGNAL orga
specific signature references. For plotting and signature summaric
we extracted ECD clinical data for the patients who had QC
somatic mutation data and coded the presumed tissues or orig
organs from the cancer diagnostic fields (26 groups). In the fin
analysis, we had 9458 samples annotated with tumor origin ar
8427 samples that had at least 100 somatic mutations.
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