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Pourquoi s’embéter ?

Cytogénétique
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Pourquoi s’embéter ?

= Whole Genome Sequencing
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Principe du split-read

Split-reads

Portion alignée du read
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La réalité de la biologie moléculaire

Délétion/Duplication Inversion/Insertion/Translocation
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Quelles technologies ?

PacBio N Oxford Nanopore Technologies

Start with high-quality s Circularized DNA is
double-stranded DNA sequenced in repeated
passes

DNA is unwound by the motor protein
and one strand is translocated
through the pore to the +ve side of
membrane
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Quelles technologies ?

PacBio
VEGA
€2,940.00
e Priced at USD $189,000" and $995 per run
o Q33=99‘95?’5\
- EnVlron 300—400€/ - —— ONT Q20+ (R10.4) N EnVIFOn 400€ / genome d 1OX
génome a 20X 3 ,
< 1 puce =4 genomes 10X
‘ , ‘ , | Ligation : 3-4h de technique
$779,000 T s Multiplex : 10-12h de technique

< Facile a techniquer

Pacbio : gros colt d’entrée, gros volume // Nanopore : faible colt d’entrée, petit volumes
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Nouvelles ressources
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— =1 R o &l Nurk S, Koren S, Rhie A, et al. The complete sequence of a human genome. Science. 2022;376(6588):44-53. doi:10.1126/science.abj6987
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Gros changement visuel

40XU - JASMINE - T2T - ALL
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La bioinformatique, un outil essentiel

Header VN:1.3 SO0:coordinate

@50 SN:22  LN:51304566 AS:NCBI37 M5: a7lBacaaGlSSfdcaB357dSbfe942lldd

@5afabfce-dff5-U267-a5d5-e78ca36cla91 runid=fa7ed9ab-dOca-Uf5a-aall3-2636aell62dc3 ch=2180 start_time=2026-07-82T712:01:19.
32151+02:00 flow_cell_id=PBM62195 basecall_gpu=NVIDIA_GeForce_RTX_56898 protocol_group_id=ChromoALL_82872026 sample_id=C
M02313@2bis parent_read_id=5afabfce-dff5-U267-a5d5-e78ca36cla9l basecall_model_version_id=dna_rl@.U.1_e8.2_u8Bbps_hac@vs
.8.09

Chr info

SM:HGBO553 LB glk-sc-HGOOS53 .‘i ma \ch m uma[”\
ID:ERR915764 SM:HGOB553 LB:glk-sc-HGOOS53 F  I: insertion, D: deletion
1D:ERRO18525 SM: HGOOSS. LB: PL: ILLUMINA

Read
Group

TITTTTTITTTITITTI I T TIGTITITTTITTITTITIITTTITTTITTT

V() dxr+4%—2" ) (O3UB*++%+—/00,/2128—* Read Name
80ea-U925-98b6-TUT1e9U9dd6l runid=fa7ed9a®-dBca-Uf5a-aal3-2636ael62dc3 ch=1785 start_time=2026-07-02T12:02:54. from FASTQ
100 flow_cell_id=PBM62195 basecall_gpu=NVIDIA_GeForce RTX_5098 protocol_group_id=ChromoALL_82872026 sample_id=C (no '@'.11",12) 4
M0231302bis parent_read_id=f2e8ecl2-80ea-U925-98b6-7U71e9U9dd6U basecall_model_version_id=dna_rl@.U.1_e8.2_u80bps_hac@vs
.8.0
GAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGA! GAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG
GAGAGAGAGAGAGAGAGAGAGAGAGA

(ERRO18525.4572433 ) 0 0

0166378 CACTCTCTCTCGCTCTCTCACTCTCTCTCTCRETCTCTC ' %%%%8%(, . S68%(*9+48% '%4<@)$5. : 6

11:32 NM:i:2 00Q:Z:'%%%%.%(, Chromosome/position ;D;@:B7C(9  RG: paired-end

74,4+ 85,0,0;  XS5:i:28

ERRO13170.4630188 97 22 16850138 5 29S56M29S 36
AMTGGMTCGAATGGAATTATCGMTGCMTCGMTGGM"ATCGMTGCMTCGMTAGMTC l

ATCGAATGGACTCGAATGACCCCTGGGGTAAGGAGAAGCCCA | | Ai=;:9:9;:1:<;;0:<;<:;:801;:9;;::28; Al

©3:6.49.8/0487, -68610704223 (/5331 .- 32+653557/4)50/42) 151316665665/ |~ AS: 1748 W172 00

:Z:ACECGHIJGT 7KIHFIKKHIJTT 7LHITJLKT J@LKHIHLKI THIKALKFJ IKKIK?GJIJILKGKIG=; KKGGBICHA ; FBCEF<F

@)GC=CB6B?7@B7BC?B;<;@ RG:Z:ERRO13170 XS:1:36 i

BAM

FASTQ

sefileformateVFve. 0 Mandatory header lines
Optional header lines (meta-data
- .
H f about the annotations in the VCF body)
v K
A
[
&
w
V]
g VCF
S A PR Y s Reference alleles
INFO FORMAT SAMPLEL |

Body

SVTYPE Alternate alleles (GT»0

Other event

Insertion Phased data (G and C abowe
Large SV f& On b sl

SAMPLE FRE SCORES PATIENT
DIAGAI ACMG [ CNV/SVTYPE  SIZE LOCATION CYTOBAND REGION  GENES OMIM CODING EXON RMSK% PHENOTYPES DECIPHER CLINVAR ~ DGVGOLD GNOMAD >

Entity Project upPz® pll LOEUF pTriplo pHAPLO HIClinGen TS ClinGen GT VAF #READ #COPY QUAL

- ) a7
f1o0) ®CNViLoss | 1.26 kb 2:178653375-178654639 24312 ® Exonic  TTN m1)o1 EX1924EXT97 oo #3231 (27% ) (1 1 9e-3 8e-6 6.34%  634% 4 044 000 035 0.80 0.84 3 0 @ 1+ 77
’3‘5;\ ®CNVILoss | 852 bp|  2:151593737-151594588 2q233 ® Exonic NEB 1 1 EX93 -+ EX93 3.99% 0% le4 7.93% 793% 5 0.16 0.00 0.42 0.15 0.59 @ 0~ 32
69 ®CNViLoss | 1.51 kb  2:108752728-108754241 2q13 ® Exonic RANBPZ | M1 1 EXI3SEXIZ  16,78% 0% Be-6 476% 476% 3 011 100 014 n.84 0.94 @ 1- 5
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La bioinformatique, un outil essentiel

40XU - JASMINE - T2T - PATIENT

ek chrY chry
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CHR START [~ |END

chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chr5
chrl3
chril3
chr13
chrl3
chr13
chrl3
chrl3
chr13
chrl3
chrl3
chri3
chrl3
chr13
chri3
chr13

107895436
107895436
107929455
123773208
123807570
124831127
124883981
125535930
125571429
125649762
125649762
125655863
125657493
125657493
129442307
129442307
129612152
129976695
130129103
131048232
131105335
131105335
131132688
85823483
85823483
86003690
86071091
86071091
87424130
87424130
87475516
87475516
87517316
87521496
87565677
87694246
87973985
88104326

NONTRELLIER

Le LRS et ses défauts {

[~|cHR2 [+|START2 [*|END2 [~|SVTYPE [~|STRAND [+|SVLEN |~ FOUNL~| P 4 \ =
107929455 DEL 34019 MID d h H so
107895437 chr5 124831127 124831128 TRA + YES Cas e cnromoad nageneSIS %.:‘
107929456 chr5 125535930 125535931 TRA ++ YES ,
123807570 ot w2 w38 SV = 10 bons, 16 moyens, 12 non callés
123807571 chr5 129976695 129976696 TRA ++ mp |
124883981 DEL 52854 NO s i
124883982 chr13 85946079 85946080 TRA ++ YES chr13 oM 20M 30M 40M SOM 50 70M > B0M Jehr13 97510 T07.51M
125571429 DEL 35499 NO = I < EN F chr13:87,470,241..87,480,505 chr13:87,512,316..87,522,590 Qe ’sz:.: Q i S - —
125571430 chri13 90864802 90864803 TRA ++ YES o T ATy 57476000 57476000 GTam0000 AN a7515000 57516000 57516000 57520000 o
125655863 DEL 6101 NO ) [ T ' ' i ) '
125649763 chr13 88087905 88087906 TRA + YES
125655864 chrs 126054559 126054560 TRA + MID
126054559 DEL 397066 NO
125657494 chr13 8610899 86108997 TRA + YES
129612152 DEL 169845 mpD |
129442308 chr5 130113437 130113438 TRA ++ MID
129612153 chr5 130129103 130129104 TRA ++ mD |
130113437 DEL 136742 NO
131048232 DEL 919129 NO
131048233 chri3 86003690 86003691 TRA + YES 7 el Z
131132688 DEL 27353 NO Re d | | te
131105336 chri3 87694246 87694247 TRA ++ YES .
131132689 chrl3 87289611 87289612 TRA ++ YES I nse rt|0 N d e d eux b | OCS
85823484 chr13 87694225 87694226 TRA ++ MID h _ _ h
85946079 DUP 122596 MID de Chr13 dans Ie Chr5 C r5 A C C r5
86009868 DUP 6178 MID
86071092 chrs 123773208 123773209 TRA ++ YES
86108996 DUP 37905 NO =
87424131 chrl3 88104326 88104327 TRA + MID
87475516 DUP 51386 MID
87475517 chrl3 87517316 87517317 TRA ++ MID 2 DUP + 3 TRA
87517316 DUP 41800 MID
87521496 DUP 4180 NO
{4 y . »
87521497 chrl3 87565677 87565678 TRA ++ MID AppEI du Ca"er 9 je nal pas de bIOC B 9 1 DEL + 3 TRA
87694225 DUP 128548 NO
87973014 DUP 278768 MID
88087905 DUP 113920  NO I A 9 kh d ” _
e o 1 Compléements =» Wakhan, delly, spectre-ont
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Conclusion

* Le LRS n’est PAS une technique
magique

* Plus de SV détectés =
* Facile a techniquer =»
* Aussi bon que le reste =»
* Nécessité un.e bioinfo =»

* Fait tout méme le café =» NON
* Limité pour les mosaiques
* Limité pour les clones

v'Le caryotype reste irremplacable
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