9° WORKSHOP
IN EMATOLOGIA TRASLAZIONALE

DELLA SOCIETA ITALIANA DI EMATOLOGIA SPERIMENTALE agn e o
Bologna, Aula“G. Prodi" 19-20 maggio 2025 ; 3

Sequenziamento long-read: Principi e Applicazioni

Niccolo Bartalucci
University of Florence

R MR SR ONGTOOURDIE T AL et T T v | PR N 1wl LA BMLTA DFIV TS T AR A L D



9° WORKSHOP IN EMATOLOGIA TRASLAZIONALE DELLA SOCIETA ITALIANA DI EMATOLOGIA SPERIMENTALE

Disclosures di Niccolo Bartalucci

Company name Research Employee Consultant Stockholder Speakers Advisory

Other
support bureau board

none none none none none none none none



9° WORKSHOP IN EMATOLOGIA TRASLAZIONALE DELLA SOCIETA ITALIANA DI EMATOLOGIA SPERIMENTALE

ao-N The Next Generation Sequencing

AP 2 HaTN

1888 R, P
Discovery of Chromosomes (> e
1 ¢ : — [P
] 1 iyl J:':'Q—ﬂ -
@ ‘\{"\ Ty, WGS
Discovery of DNA’s double helix N & (@ WFE 34

lPuEIication of Sanger method

ICompletion of Human Genome Project

First NGS sequencer

=t 2




9° WORKSHOP IN EMATOLOGIA TRASLAZIONALE DELLA SOCIETA ITALIANA DI EMATOLOGIA SPERIMENTALE

The Third Generation Sequencing
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Three-Dimensional Genome Architecture
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Epigenetic Regulation
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Structural Variants (SV)

‘ The operational range of SVs includes events > 50bp. Alkan C, Nat Rev Genet, 2011

SNP/Indel
‘ SVs contribute to germline and somatic diseases. Talkowski M, Cell, 2012
‘ SVs are complex and important driver of human evolution. Soto DC, Am J Biol Anthropol, 2023
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Long-Read Sequencing (LRS)
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LRS technologies
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Whole Genome Sequencing (WGS) o
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PDGFRa, PDGFRB, FGFR1, PCM1::JAK2 characterization
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Variant Phasing
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Germline—somatic JAK2 interactions are
associated with clonal expansion in
myelofibrosis
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Rapid Time-to-Results
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Rapid Time-to-Results
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12 ¢chr13 28034134  GAGATCATATTCATA INS 18 13537 2971 7h
13  chr13 28034132  ATTGTAAGGCTACCAAACTCTAAATTTTCTCTTGGAAACTCCCATTTGAGATCATATTCATAT INS 63 26122 25 8h
18 chr13 28034132  AAATTTTCTCTTGGAAACTCCCATTTGAGATCATATTCATAT INS 42 129125 1252 4h45’
25 chr13 28034130 CCCATTTGAGATCATATTCAT INS 21 22854 2397 6h45’
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LRS Direct Methylation Calling
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Simultaneous SV and Methylation profiling
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Simultaneous SV and Methylation profiling
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Simultaneous SV and Methylation profiling
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Major Challenges of LRS

Error rate Sample requirements
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