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2048 (512* channels)

Five flow cell capacity and integrated GPU computing
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ONT #%5%: Adaptive sampling
Software-controlled enrichment#E &) & £ 305

Adaptive sampling

On flow cell targeting

Read-until... Integrated solution

= Accept or reject molecules based on signal or sequence = Run via the Ul in Q3 software release
= Enrich/deplete for specific targets of interest = Runs on GridiON & Mk1C

= Increase on-target data per flow cell, reduce time-to-answer = Prometh|ON version in development
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Readfish enables targeted nanopore sequencing
of gigabase-sized genomes

Alexander Payne ', Nadine Holmes, Thomas Clarke, Rory Munro, Bisrat J. Debebe and

Matthew Loose
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Targeted nanopore sequencing by real-time
mapping of raw electrical signal with UNCALLED

Sam Kovaka ®'®%, Yunfan Fan?, Bohan Ni', Winston Timp ©? and Michael C. Schatz"**
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Extrachromosomal circular DNA (eccDNA)

eccDNA Biogenesis
Stress NGS-Sequencing
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Random/even distribution of eccDNAs Hotspots of eccDNA generation //"/‘:—5:‘\\ B
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Schematic representation of the

Pathways involved in eccDNA biogenesis and function different approaches and tools to

HR: homologous recombination; NHEJ:Non-homologous end joining; MEJ:microhomology study circular DNA.
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Nathanson DA, Gini B, et al. Targeted therapy resistance mediated by dynamic regulation of extrachromosomal mutant EGFR DNA. Science. 2014;343:72-6

Turner KM, et al. Extrachromosomal oncogene amplification drives tumour evolution and genetic heterogeneity. Nature. 2017;543:122-5
Morton AR, Dogan-Artun N, Faber ZJ, et al. Functional enhancers shape extrachromosomal oncogene amplifications. Cell. 2019;179:1330-41
Wu'S, Turner KM, et al. Circular ecDNA promotes accessible chromatin and high oncogene expression. Nature. 2019;575:699-703

Verhaak RGW, Bafna V, Mischel PS. Extrachromosomal oncogene amplification in tumour pathogenesis and evolution. Nat Rev
Cancer. 2019;19:283-8

Kim H, Nguyen NP, Turner KM, Wu S, et al. Extrachromosomal DNA is associated with oncogene amplification and poor outcome across
multiple cancers. Nat Genet. 2020;52:891-7

Koche RP, Rodriguez-Fos E, et al. Extrachromosomal circular DNA drives oncogenic genome remodeling in neuroblastoma. Nat Genet.
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Coverage of eccDNA in genomic region
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High-Fidelity Nanopore Sequencing of Ultra-Short DNA Targets
Brandon D. Wilson,” Michael Eisenstein,™® and H. Tom Soh+#&Il®

Menartment of Chemical Encineerine. Stanford [Tniversire. Stanford. California 94305, [inired Srates
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18 44 vpk B2 40 . 9 L5 (CLL) A S A 57 1 3 2R 3 228 R 4 [ ) e
TP53, NOTCH1, BIRC3, SF3B1 and MYD8S.

Sci Rep. 2018 Aug 7;8(1):11798. doi: 10.1038/541598-018-30330-y.
Design and MinlON testing of a nanopore targeted gene sequencing panel for chronic
lymphocytic leukemia.

Qrsini F’", Minervini CF1, Cumbo 01, Anelli L1, Zagaria A1, Minervini A1, Coccaro N1‘ Tota G1, Casieri F‘1, Impera L1, Parciante E1, Brunetti 01,
Giordano A1‘ Specchia G1, Albano F2.

&P EE M A MR (CML) B3 Je 4 BH P Bl & 2 [K]: BCR-ABL1

Exp Mol Pathol. 2017 Aug;103(1):33-37. doi: 10.1016/.yexmp.2017.06.007. Epub 2017 Jun 27.

Mutational analysis in BCR-ABL1 positive leukemia by deep sequencing based on
nanopore MinlON technology

Russo Rossi A1 Specchla a1, Albano F2.

it % [ 25 KI5 : EGFR, KRAS, NRAS and NF1, EML4- ALK%—

DNA Res. 2017 Dec 1,24(6):585-596. doi: 10. 1093fdna'resfdsx02?

Sequencing and phasing cancer mutations in lung cancers using a long-read
portable sequencer.
Suzuki A1, Suzuki M2, Mizushima-Sugano J2-3, Frith MC24, Makalowski W?®, Kohno T®, Sugano S2, Tsuchihara K1, Suzuki Y2.
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FIGURE 1 | Schematic averview of Cas9 enrichment workflow. Genomic DINA (gDMNA) is first extracted from cells or tissue, guide RNA
ends are dephosphorylated, and then Cas3 ribonucleoprotein complexes (Cas9 RNPs) were used for cleaving the region of interest (RC
rapidly added to the 3’ ends of cut DNA fragments. ONT adapiers are ligated to cut end around the ROI. The sequencing library is care
excess adapters using AMPure XP beads. The prepared library is loading onto the flow cell for sequencing. DNA modifications can be
sequencing. As the single-siranded DNA moves through the pore, it causes disruptions to the ionic current in a sequence-dependent r
known as a “squiggle.” The current signal highlighted with green lines indicates small changes due to the methylated cytosine.
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Zhang J, Xie S, Xu J, Liu H and Wan S* (2021) Cancer Biomarkers visualization

Discovery of Methylation Modification With Direct High-
Throughput Nanopore Sequencing. Front. Genet. 12:672804

for visualizing Coverage, SNP, SV and Methylation
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BCR_23177704 + BCR_23285486 + BCR_23286143 + ABL1_130888788

crRNA pool

RNP complex formation

One sample

Dephosphorylation

of Sug genomic DNA Cleavage and dA-tailing target DNA

Adapter ligation

AMPure XP bead purification
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Cas9 targeted sequencing in 1 sample with 4 crRNAs

Detected target reads:

crRNA BCR_ 23177704 BCR_23285486 BCR_23286143 ABL1_130888788 Total
Targeted reads | 507 496 381 468 1852
% target 0.48% 0.47% 0.36% 0.44% 1.75%
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Cas9 targeted sequencing in 4 identical sample with 4 crRNAs respectively

RNP complex formation

&

BCR_23177704 ,BCR_23285486_. BCR_23286143 ABL1_ 130888788
Cleavage and dA-tailing target DNA
Sample4d

2
Sgép
s ' s N
%@ W W Adapter ligation

\/

AMPure XP bead purification
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Cas9 targeted sequencing in 4 identical samples with 4 crRNAs respectively

Detected target reads:

Sample + crRNA Target reads % target
S1+BCR_23177704 124 0.16%
S2+BCR_23286143 94 0.12%
S3+BCR_23286143 61 0.08%
S4+ABL1_130888788 98 0.12%
Total 377 0.48%
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