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NHS Genomic Medicine Serveckaunched October 2018
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Clinical sequencing
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Despite high Q scores, read length can be a limiting factor




Next generation solutions 10X Genomics

Linked reads
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APartition DNA fragments and create barcoded
10X Chromium reads prior to lllumina sho#tead sequencing

AResolve haplotypes and improve alignments




Next generation solutions 10X Genomics
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Analyse reads from
fragments anchored within
the "unique" region




Next generation solutions 10X Genomics
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Next generation solutions 10X Genomics
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Next generation solutions Pacific Biosciences
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Next generation solutions Pacific Biosciences
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' AMolecules are structurally linear but topologically circular
Sequel (I/11) -

AHigh accuracgonsensuseads,cf. workflow considerations




Next generation solutions OxfordNanoporeTechnologies

Flongle SmidgION A"Analysis of any living thing, by
anyone, anywhere"

ADecentralised technology
ALow barrier to entry (re: cost)
AHighly scalable (re: throughput

- Workforce upskilling
ARealtime

GridIONxs PromethION




Nanopore sequencing

GGTTGTTTCTGTTGGTGCTGATATTGCTTTTGATGCCGACC
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Clinically relevant longead applications

A Translocation partner identification

A Directly sequence repeat expansio@90rf72 FRAX
A Determination of long haplotypes (HLA typing)

A Parental origin otle novovariants

A Native analysis of methylation status

A Variant detection at pseudogene loci
A Characterisation of copy number variants at nucleotide resolution




Short read sequencing of {HCR amplifieBRCA1argets
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MinlONsequencing of LIRCR amplifieBRCA1largets
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Clinical utility:Breakpoint determination, confirming deletion variants at nucleotide
resolutionA PCR assay (cascade testing)




Nanoporeread length is limited by DNA fragment size

Target enrichment using a PEGFRe approach
To overcome:
maximum amplicon size
amplification of high GC% regions
repetitive regions
chimeric products

To preserve methylation status

To provide genomic context

Challenges
Require a large mass of DNA (typically micrograms)

Technical difficultiesv.r.t avoiding DNA shearing

CRISPRassystem as a tool for PG@Re target enrichment




CRISPRas9 system

Bacterial system that responds to invading viruse®uble stranded cleavag@ ¥ (G KS LI 6 K23Sy Qa 5b!
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Using PCR amplification products as a Cas9 RNP substrate

crRNA 1 crRNA 2 crRNA 3 crRNA 4
ID: CD.Cas9.YKRF8800.AB ID: CD.Cas9.YKRF8800.AD ID: CD.Cas9.GZHZ4560.AE ID: CD.Cas9.GZHZ4560.AD
Ca59 Seq TCTGGCTGCACAACCACA Seq AAGTGTCAAAGTAGGACT| Seq ACTTTGGTATAGTGGAAA( Seq ACTGCTATAAAGCTTACC
PAM site: TGG PAM site: TGG PAM site: AGG PAM site: TGG
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Bl o

LRECR |« 1 S ——
product

BRCA1 ‘m&w&*mﬁm&mﬁm




Assessing crRNA efficiency

Single guide RNA

Cas9 crRNA

Two guide RNAs

Cas9 crRNAs
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Cas9 cleavage of genomic DNA (redundant probes)

[0-150]
Coverage H
Gapped alignments
(heterozygous deletion)
MinlION

alignments Redundant probes

e
BRCA1

Probe positions ] 11




Cas9 cleavage of genomic DNA (redundant probes)
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