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NOUVELLES TECHNOLOGIES
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LIENS D'INTERET

Pas de conflit d’intérét



Historigue de la génomique moderne
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Le NGS : une révolution technologique

Cost per Human Genome
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Principe du séquencage par Nanopore




Les séquenceurs Nanopore
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Promethion (P24 — P48)

Promethion P2

10 000 euros
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200 000 — 280 000 euros

Promethion P2 solo
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Quel interét en routine ??




Nanopore-based CNS tumors classification
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barcade01 (cellularity=0 &1, pioidy=2)

Whole genome copy number profiling
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Ultrarapid WGS

The NEW ENGLAND JOURNAL of MEDICINE

Ultrarapid Nanopore Genome Sequencing
in a Critical Care Setting

N ENGL ] MED 386;7 NEJM.ORG FEBRUARY 17, 2022
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Adaptive sequencing
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" Whole genome copy number profiling

barcade01 (cellularity=0 &1, pioidy=2)

e

A\
r 7 Gene # Mut # Freg > N
PTCH1 56 B 252%
4 Methylation profiling h . R
KMT2D 3 34 168%
CTNNB1 3 32 158%
™ . KMT2C 31 P29 14.4%
T SMARCA4 pid 2B 124%
L - .k‘ PSR KBTBD4 27 19 94%
e - . Sl KDMBA 17 17 8.4%
'2?*-". S — e P53 18 17 BA%
g i P ':i'ﬂ i
. 3 RE S S Mutation detection
- - - g \ S
\_ - J
( gy B (R .\_w“‘ " w
N
\\

\ Fusion detection y




Bulky right
hemispheric tumor
arised at 1 year old

Histologic aspects
compatible with an
ependymoma

Ependymoma
YAP fusion
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Flongle
100 euros

200 ng ADN

10 000 CpG

48h

Méthylation uniguement

Nanopore basique

200 euros

400 ng ADN

40 000 CpG

2 semaines

Méthylation + copy number

Nanopore + adaptive \
900 euros

2 ug ADN

100 000 CpG

2 semaines

Méthylation + copy number

+ Fusion + Mutation )




Duplication intragénique en tandem de BRCA1

44-year-old woman with a triple negative (TN) carcinoma of the breast

Agilent custom SureSelect QXT identify a germline duplication of BRCA1 exons 18 to 20
(confirmed by MLPA, MRC Holland probe mix P002-D1)

41160kb 41180kb 41200kb 41220kb 41240kb
i i i 1 i i i

41260kb
i

41280kb
i

41300kb
i

41320kb
i

Chromosome 17
GRCh37/hg19

. ID‘\ _

- DI .
fl;

Ia

EXON 20
EXON 18
EXON 18

ﬂ—l—H—v—;'i—'—'-H—L—O—'-C—'-H—d—*'I—-—'—l-H ——HH

IF135 VAT RND2 BRCA17 (NM_007294)

NR_110868

Mean genomic
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Caractérisation de variants structuraux

2-year-old neuroblastoma
Custom short read sequencing panel identify a homozygous deletion of exon 2-9 of ATRX
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Pentaplication intragénique de MSH6

Lynch syndrome

gain of 5 copies of exons 2-6 of MSH6
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Autre utilisation du sequencage par Nanopore en
routine

Analyse de méthylation ponctuelle
= BRCA1, RAD51C, MLH1
= MGMT

= etc...

Phasing

= Maladie génétique a transmission autosomique récessive

= Analyse tumoral de genes suppresseurs de tumeurs

Intégration de génome viral chez ’homme
= HPV

Analyse d’ARN et impact sur I'épissage
Longueurs des télomeres
Etc ...



Conclusion

Significant limitations
= Low read accuracy

= Not diagnostic-user friendly so far

Strong advantages

= Ease of use

Extremely fast result rendering

Flexibility (adaptive sampling)

Integrated analysis

Bring information not available with other molecular technologies

In the future, Nanopore Sequencing could be implemented in

medical routine diagnosis laboratories
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