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LA PROBLEMATIQUE

Puces a ADN (ACPA/CGH-Array)

Pertes

" =delétions

o Variations de Nombre
Sasirazanriaces —>de Copies

=CNV . Gains

ADN Patient \ v
ADN Témoin —— 1

Chr Start Stop Sze #Probes #Gains #lLosses #Genes Gene Names
chr 72768655 72795621 26966 3 1 0 0

chr 149041733 149209430 167687 3 0 1 0

chri 152556249 152586434 0185 3 1 0 2 LCE3C, LCEB
chr2 50460257 50893047 423790 H# 0 1 1 NRXNA
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CLASSIFICATION DES CNV

Gain/ Délétion

Ptésient dans la population Décrit pathogéne dans la
génerale littérature
Bénin | Pathogene=responsable de la
' maladie
INCONNU ?7?7?

= VOUS



@ CLASSIFICATION DES CNV

Réseau AChro-Puce

O EYSIIRiTor- 1510 ) £

¢ PIEV : CNV de susceptibilité aux troubles neuro-développementaux,

a Pénétrance Incomplete et/ou Expressivité Variable ...............

¢ Classe 5 : CNV pathOgeNe .....civceiiiiiiiiiiiiiiiiiicrecsesersernsassressesassnsassnses

¢ Classe 4 : CNV probablement pathogene .......cceceeivricriiniiirenrceceneeneene.

@ Classe 3 i VOUS .. oiiiiiiiiiiiitiesiestsctasesssssssssssassassnssnsssssssesssnssnsnssassannes

¢ Classe 2 : CNV probablement bénin ......ccccevviiiiiciiiiricicciireseececenseseen.

@ Classe 1 i CNV DBNIN...eieiiiiiiiiieeisteeeseesssensssssnssansssssssssnsssnsanssnsssnsnns




77 | A REANAI YSE DES VOUS

N t @ GEN ATLAS 22987 genes [ 6651 phenotypes / 157166 citations
N I H a IO UNIVERSITE PARIS DESCARTES »» release Tue 10 May 2022
HOME PHENOTYPE search SELECTED GENATLAS REFERENCES PREVIOUS VERSION
]
Online Men i

An Online
Updated May 9, 2( m National Library of Medicine

National Center for Biotechnology Information

National (

ClinVar

Home About =
Search OMIM f

Advanced Search : Pu bmed_gop

Need help?: Exam

ACTGATGGTATGC
CAGGTACGGCTG
CAGGGCTGGGCA
CCATGGTGCATC
GCAGGTTGGTAT( Mirror site : https;,
GGCACTGACTCTC

OMIM is supported DY d gl a

nécessite de développer un outil d’aide a
I'interprétation pour augmenter la rapiditée de
traitement des dossiers
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METHODE

« Revue de la littérature et tests des outils existants
AnnotSV, Classify-CNV, Franklin et X-CNV

Réseau AChro-Puce

« Réflexion autour d’un arbre décisionnel

 Collection des donnees de CNV issues du laboratoire de
genétique : 158 pathogenes/20000 bénins anonymisés et
format .bed
« 6 dossiers VOUS réanalysés manuellement :

1°" test de validation
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« Développement d'un
modele type random forest

(sur nos donnees)

Limites :
Désequilibre des datas

Faible puissance discriminative

Receiver Operating Characteristic Curve
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Datathon : 2 groupes

« Creation d'un outil a partir
des bases de données

Données d'entrée
- Délétion
- Bomes
- HPO
- Ségrégation

!

Base DGV Gold

Fréquence >= 1%

oul

Bénin

|

Fréquence <1%

Genetic & VOUS
Entrez le format bed d'un chrof

Liste des chevauchements > 70% sur les positions chromosomiques




mCNV—Hub /4 " ) :
& Création d’'un nouvel outil

CNV-Hub

o Intégration d'une liste de CNV récurrents (PIEV)
« Possibilite de choisir un organe cible

. Interrogation de la base de données PubMed

o Integration du modele X-CNV (ML: XGBOOST)

« Codage en python et en « open source »



Warning: HG38 not Yet implemented!

Q <ref>:<chr>:<start>-<stop>:<gain|loss>

Options

Choose an Organ/System:

(no filter)

(no filter)
Skin

Ear
Brain/Cognition
Face
Skeleton
Endocrine
Kidney
Musculature
Gl tract
Genitalia
Bone
Immune
Respiratory
Lungs




@CNV—Hub Batch Analysis Useful Links About

Search options A

IGV hoto chr15:30,936,285-32,367.648 | Q 1431k (- +)

( P4 NN EN B " 's = >
(3L000kb 31200kb . 31400kb 31600kb. . 3L800kb 32000kb, 3220k 3
Query CNV o]
query
Refseq Genes i WHHHEHE— [ s by 1
2 RC2P10 FANL TRPML  LINC02352  KLFI3 OTUD7A CHRI
= - fl I [ HH — |
AP11B FANL TRPML LOC283710 KLF13 OTUD7A CHRN/

Overview DGV Genes Al (X-CNV)

View on UCSC Browser

CNV Length: 1,579,564bases

CNV Type: LOSS

Overlaps with excluded regions: false

Interpretation: Interpretation suggestion(s): incomplete penetrance ***

| i




PIEV hgl19:chr15:30936285-32515849:loss

Search options s

IGV hgie chr15:30,036,285-32,367.648 | Q 1431k e O

C | =X | | W] Il Il N
: 31,090 kb ) ; J 31.2?0 kb . ' ; 31.490 kb 3 ; : 31.690 kb ) . ) 31,8(‘)0 kb ’ ' ; 32.090 kb ; : ; 32'290 kb A . ) 3
Query CNV °
query
Refseq Genes i HHH —HIHE— H = fHH—H =t | =
2 RC2P10 FANL TRPM1 LINC02352 KLF13 OTUD7A CHRN/
I emman | f HHH- H I [ HH - i
AP11B FAN1 TRPM1 LOC283710 KLF13 OTUD7A CHRN/

Overview DGV Genes Al (X-CNV)

DGV gold overlaps (70% of query): 0
DGV gold variant(s) including the full query: 0
DGV variant(s) including the full query: 0



PIEV hgl19:chr15:30936285-32515849:loss

IGV o9 chr15:30,036,265-32367,648 | Q 1431 kb (=)
( P4 NI "IN =N I I N

31,000 kb ) 31,2[51] kb ) 31,400 kb ) ) 31,600 kb ) ) 31,B[IX] kb ) 32,000 kb )

32,200 kb ) 3

o

e ]
query

Refseq Genes 1 WiHH—IH— H = HH—H ot { —— o
2 RoZPL10 FANL TRPM1 LINCO2352 KLF13 OTUDTA CHRN#
(= i HiHH- H f [ HH — |
APLLB FAN1 TRPML LOC283710 KLF13 OTUDTA CHRNZ

Overview DGV Genes Al (X-CNV)

RefGene overlaps (any overlap): 24
Morbid genes overlaps (any overlap): 6
Morbid genes overlaps (any overlap) corresponding to organ: 6

OMIM Genes:

MIR211

MIR211|sa-mir-21

microRNA 211

TUD7A

OTUDTA|EZANNE

OTU deubiquitinase 7A




Do another search... Search

You have to be registered to perform analysis over search queries.

PLoS Genet. 2017 Aug 31; 13(8):e1006957

PLoS  GenetPLoS  GenetplosplosgenPLoS  Genetics1553-73901553-7404Public  Library  of  Science  San  Francisco CA  USA
2885910310.1371journal.pgen.1006957PGENETICS-D-17-00951Research  ArticleBiology and Life SciencesPhysiologyPhysiclogical ParametersBody
WeightObesityMedicine and Health SciencesPhysiologyPhysiclogical ParametersBody WeightObesityBiology and Life SciencesGeneticsGene
ExpressionResearch and Analysis MethodsExperimental Organism SystemsModel OrganismsZebrafishResearch and Analysis MethodsModel
COrganismsZ...

PLo5 One. 2010 Oct 27; 5(10):e13662

PLoS OnePLoS  ONEplosplosonePLoS  ONE1932-6203Public  Library of  Science  San  Francisco  USA  2104897110-PONE-RA-
15248R310.1371journal.pone.0013662Research ArticleGenetics and GenomicsiMedical GeneticsGenetics and GenomicsPopulation GeneticsMental
HealthMood DisordersMental HealthSchizophrenia and Other PsychosesCommon SNPs in Myelin Transcription Factor 1-Like MYT1L: Association with
Major Depressive Disorder in the Chinese Han Population MYT1L Is Associated with MDDWang Ti 1 2 Zeng Zhen 1 Li Tao ...

Mol Cytogenet. 2014 Aug 5; 7:53

Mol CytogenetMol CytogenetMolecular Cytogenetics1755-8166BioMed Central 1755-8166-7-532512611410.11861755-8166-7-53Case ReportA new
patient with a terminal de novo 2p25.3 deletion of 1.9 Mb associated with early-onset of obesity intellectual disabilities and hyperkinetic disorder
Bonaglia Maria Clara 1clara.bonaglia@bp.Inf.itGiorda Roberto 2roberto.giorda@bp.Inf.itZanini Sergio 3sergiozanini@pp.Inf.it1 Cytogenetics Laboratory
Scientific Institute IRCCS Eugenio Medea Via Don Luigi Monza 20 23842 Bosisio Pari...



PIEV hgl19:chr15:30936285-32515849:loss

Q

hg19:chr15:30936285-32515849:loss

|

Search options

IGV e

chr15:30,936,285-32,367.648 Q 1,431 kb

C P4 EHITHN IN Bl o ' B >
3L000kb  31200kb . 31400kb . 3LE0OKD, 3LE0KD 32000k 320k 3
Query CNV o
query
Refseq Genes i fHHHE— o = iH -+ ! Ee
2 RCP10 FANL TRPMI  LINCO2352  KLF13 OTUD7A CHRN/
= [] HHHH- fl f [ —
AP1B FANL TRPML LOC283710 KLF13 OTUD7A CHRN

Overview DGV Genes Al (X-CNV)

X-CNV score: 0.839559257030487 (pathogenic)
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Scale 500 kb| | hg19
] chrz:| 1,100,000 1,200,000 1,300,000 1.400,000] 1,500,000 1,600,000 1.700.000 1.800,000 1,900,000
| Reference Assembly Fix Patch Sequence Alignments
| Reference Assembly Alternate Haplotype Sequence Alignments
UCSC Genes (RefSeq, GenBank, CCDS, Rfam, tRMNAs & Comparative Genomics)
SNTG2 (o f—] TPO | | PXDM MYT1L Mt
SNTG2 F F——H TPO -+ PXDNH MYTIL[>
SNTG2 TPO b=+ PXDN Hfffk——4
TPO { MYT1L = }HH [
TPO MYTIL A T [
TPO { MYTIL A
TPO
TPO HHi
TPO '
_ TPO }
RefSeq genes from NCBI
RefSeq Curated H——H——HH—H——1 WHHIH—  HH—H—HH—H
Publications: Sequences in Scientific Articles
Sequences o | HHHEH | MEHH—
_ SNPs | R || I
Gene Expression in 54 tissues from GTEx RMA-seq of 17382 samples, 948 donors (W8, Aug 2019)
SNTG2 . . . AC144450.1 , | MYT1L
AC114808.3 il AC108462.1 ACi419303 | RP11-755H23.1
AC114808.2 PO, | L...‘ PXONJL it
AC141930.2 AC093390.1 |
AC144450.2

H3K27Ac Mark (Often Found Near Active Regulatory Elements) on 7 cell lines from ENCODE
Layered H3K27Ac

| | J.._.._L_._l ! le -

DMasel Hypersensitivity Clusters in 125 cell t
| DNase Glusters ||| || [l [0FI| 11 [ |I| I Wl | || ||||||i’f’e||||||||||| | |I||| Illldll ||| |||| I|||I|I||| [l Il [
Transcription Factor ChlP-seq Clusters (161 factn rs
| Txn Factor ChIP | |1 ([ TN (000 O W 1Ot of 1 | il |III|| III|||II|| I I||I||I|| |I|I||||I|I ||| II|I| |||I| R 1 R

4.88 100 vertebrates Basewise Conservation by PhyloP
100 Vert. Gons {, l , | | b

4.5
Multiz Alignments of 100 Verteb
Rhesus I--I__--—-Iﬁ-. I—
T NI N NTEE T T T T T T §

..... N THI BN T VAN T T RN B 7T FTERT [ B B NPT TITT A T TR

rates
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RESULTATS

o Le test de nos données:

- Sur les 150 bénins testés : 0 discordance contre 1 pour
X-CNV (SMN1/SMN2)

- Sur les 158 patho testées : 1 discordance (KBG) contre O
pour X-CNV et 6 classements issus de notre liste
nationale (6 erreurs pour X-CNV)

o Test de validation sur 6 VOUS reanalyseés
- O erreurs contre O pour X-CNV
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CONCLUSION

« Creation d'un outil de classification :
—Incorporant un modele d'lA préexistant
- permettant de choisir un organe cible
- Interrogation des bases de données
- un lien PubMed sur chagque gene OMIM
- sulvi des recommandations nationales
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PERSPECTIVES

o Etablir un score en fonction des criteres
Achropuce. iz

comparaison avec les autres outils.



You can use the text bar below to do another search (example : hg19:chr2:1000000-2000000:gain). You
‘@> CNV-Hub can also do multiple search in one by adding the character ‘&' after a query (example :

hg19:chr2:1000000-2000000:gain&hg19:chr2:1000000-2000000:l0ss).

xcrvhg19:chr2:146472777-147813514:gain (no filter) v KENV

hg19:chr2:146472777-147813514:gain (&)

Classification Genes GV All Decipher DGV-Gold

Length : 1340737 bases
PIEV Detected

Criteria :
0 | Uncertain
O
- PIEV -
XCNV Decipher Clinvar
AN @ ]
Benign : 0.12 Benign Uncertain Pathogenic  Benign Uncertain Pathogenic

© 2022 - SARS Engine - CHU Dijon



Internationales et de Séjour

SEPTEMBRE

m TC ASSOCIATION DES TECHNICIENS
EN CYTOGENETIQUE 2 O 2 2

COLLOQUE ‘ 29 & 30 ‘ Centre de Rencontres

REMERCIEMENTS

Davide
CALLEGARIN MORO

Tristan Patrick
CALLIER

Smoun  Lomer Toute I’equipe du Datathon !
Ainsi que Hugo DECURE, Gregory EGEA, Victor

Alain Paul Alex PILLAY, Vivien MARTINOT, Nafiz ABDOUL CARIME
VITREY  COIFFARD  CAILLAUD



