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Programme Analyse des données bio-informatques

Echantillons
Ø 24-MULTI-10
Ø 24-BRCA-06

Fichiers
Ø BAM
Ø VCF
Ø BED interne ou BED générique
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Statistiques

Multiparamétrique: 43 participants Ovaire: 31 participants
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Critères d’évaluation

Critères de qualité
• Nombre de reads totaux
• Uniformité
• Base quality
• Off target
• Read depth / mapped
• Coverage 1X et 100X
• Ti/Tv
• Nombre de SNP et Indel
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Critères d’évaluation

BED
• Bed Gen&Tiss
• Bed proposé par le participant
• Bed minimal – 6 gènes / BRCA1+BRCA2
• Bed commun

• Profondeurs – locus BRCA1 et PIK3CA
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BED Commun

Bed 6 gènes Bed BRCA1/BRCA2
NRAS Exon4 BRAF Exon18 KIT Exon8 EGFR Exon10
NRAS Exon3 BRAF Exon17 KIT Exon9 EGFR Exon11
NRAS Exon2 BRAF Exon16 KIT Exon10 EGFR Exon12
PIK3CA Exon2 BRAF Exon15 KIT Exon11 EGFR Exon13
PIK3CA Exon3 BRAF Exon14 KIT Exon12 EGFR Exon14
PIK3CA Exon4 BRAF Exon13 KIT Exon13 EGFR Exon15
PIK3CA Exon5 BRAF Exon12 KIT Exon14 EGFR Exon16
PIK3CA Exon6 BRAF Exon11 KIT Exon15 EGFR Exon17
PIK3CA Exon7 BRAF Exon10 KIT Exon16 EGFR Exon18
PIK3CA Exon8 BRAF Exon9 KIT Exon17 EGFR Exon19
PIK3CA Exon9 BRAF Exon8 KIT Exon18 EGFR Exon20
PIK3CA Exon10 BRAF Exon7 KIT Exon19 EGFR Exon21
PIK3CA Exon11 BRAF Exon6 KIT Exon20 EGFR Exon22
PIK3CA Exon12 BRAF Exon5 KIT Exon21 EGFR Exon23
PIK3CA Exon13 BRAF Exon4 EGFR Exon2 EGFR Exon24
PIK3CA Exon14 BRAF Exon3 EGFR Exon3 EGFR Exon25
PIK3CA Exon15 BRAF Exon2 EGFR Exon4 EGFR Exon26
PIK3CA Exon16 BRAF Exon1 EGFR Exon5
PIK3CA Exon17 KRAS Exon5 EGFR Exon6
PIK3CA Exon18 KRAS Exon4 EGFR Exon7
PIK3CA Exon19 KRAS Exon3 EGFR Exon8
PIK3CA Exon20 KRAS Exon2 EGFR Exon9
PIK3CA Exon21

!"#AB C'E)* !"#A+ C'E)B,
!"#AB C'E)- !"#A+ C'E)B,
!"#AB C'E)+. !"#A+ C'E)B/
!"#AB C'E)++ !"#A+ C'E)BB
!"#AB C'E)+B !"#A+ C'E)B+
!"#AB C'E)+/ !"#A+ C'E)B.
!"#AB C'E)+, !"#A+ C'E)+-
!"#AB C'E)+M !"#A+ C'E)+*
!"#AB C'E)+N !"#A+ C'E)+2
!"#AB C'E)+2 !"#A+ C'E)+N
!"#AB C'E)+* !"#A+ C'E)+M
!"#AB C'E)+- !"#A+ C'E)+,
!"#AB C'E)B. !"#A+ C'E)+/
!"#AB C'E)B+ !"#A+ C'E)+B
!"#AB C'E)BB !"#A+ C'E)++
!"#AB C'E)B/3B, !"#A+ C'E)+.
!"#AB C'E)BM !"#A+ C'E)-
!"#AB C'E)BN !"#A+ C'E)*
!"#AB C'E)B2 !"#A+ C'E)2
!"#AB C'E)B24/R6T"!"#A+ C'E)N

U9:..2B-,;, !"#A+ C'E)M
!"#A+ C'E)/
!"#A+ C'E)B
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Evaluation

Déterminer la variabilité

Identifier des extrêmes
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Critères – Multiparamétrique 

!"#$%%$&'$&($)'*&+"+),
!"#A%"&'E)))G+))) EE'II-'+./''''''''''''''''''''''''''''''
!"#A%"&'M))GMM) -'E.+'MEI''''''''''''''''''''''''''''''''
N23A3'Q5"S"7A'839 I'+/.'-/+''''''''''''''''''''''''''''''''
:373%"& +'/;/'/-M''''''''''''''''''''''''''''''''
<"7"#=> E'MEE'MM?''''''''''''''''''''''''''''''''
:3%"& E'M).'.I+''''''''''''''''''''''''''''''''
3%Q@'E)) ?MM'/?I'''''''''''''''''''''''''''''''''''
%M'A97 ;I-'??+'''''''''''''''''''''''''''''''''''

!"#$%%$&'$&($)'&'$*+,&-).$/)M$1
!"#A%&'' E%&)G%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
+!I!"-. G%/MM%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
N-23"-.%E''QEE' G%5SG%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
7-I-289 5%)SG%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
"E%:;I &%/M<%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
+!"-. &%EG&%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
N-23"-.%&'''Q5''' &%<S/%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
=>!3!%#?-@-I3%A!; &%5G/%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

!"#$BB$&'$&()*$&+,)-./#&
M)1$2)3$4

!"#A#%&'E)EGA%+#I -.%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
/#MEN .2%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
3EQAMEN%522S552 78%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
3EQAMEN%9222S:222 7;%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
/#G#MEN 75%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
M5%<IG :-%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
#M&=%922 :-%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
>EGEQ?@ :5%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

!"#A%%AC'ACE")AG+IAC+-C./CMN2
3)Q-QC5SA7A%-C8Q" .99CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
:AX-<A=C.999>?999 @?CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
!Q%Q<A= @.CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
:AX-<A=CA99>AA9 BACCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
!Q<A= CBCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
Q<5aC.99 CACCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
bA%AXFd ACCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
<ACe"% AICCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

!"#$%%$&'$&(%)*"+,)-#&./M
!"#A#%&'E)EGA%+#I -..%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
/#G#MEN 23%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
QE5AMEN%-...S7... 28%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
QE5AMEN%9..S99. 83%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
#M&:%-.. 87%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
/#MEN ;8%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
<EGE5=> 9;%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
M9%?IG @8%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

!"#A%%AC'ACE")AG+IAC+-C.//MCN23
Q)5-5CS7A8A%-C95" .//CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
:AX-<A=C.///>?/// @@CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
!5%5<A= @.CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
:AX-<A=CA//>AA/ B@CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
!5<A= BACCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
5<SCC.// B?CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
aA%AXbF AdCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
<ACe"% IgCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

!"#A%%A&'A&E)GE+
I+)-)&./AMA%-&N)" 23&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
!)%)QA5 S&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
!)QA5 T&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
Q3&8"% T&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
9A:-QA5&2;;;G<;;; T&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
9A:-QA5&3;;G33; <&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
)Q.=&2;; <&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
>A%A:?@ 2&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
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Multiparamétrique - Nombre de reads totaux
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Multiparamétrique - Nombre de reads totaux

!"#$%%$&'$&($)'*&+"+),
!"#A%"&'E)))G+))) EE'II-'+./''''''''''''''''''''''''''''''
!"#A%"&'M))GMM) -'E.+'MEI''''''''''''''''''''''''''''''''
N23A3'Q5"S"7A'839 I'+/.'-/+''''''''''''''''''''''''''''''''
:373%"& +'/;/'/-M''''''''''''''''''''''''''''''''
<"7"#=> E'MEE'MM?''''''''''''''''''''''''''''''''
:3%"& E'M).'.I+''''''''''''''''''''''''''''''''
3%Q@'E)) ?MM'/?I'''''''''''''''''''''''''''''''''''
%M'A97 ;I-'??+'''''''''''''''''''''''''''''''''''
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Multiparamétrique – Base quality
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Multiparamétrique – Base quality

!"#$BB$&'$&()*$&+,)-./#&M)1$2)3$4
!"#A#%&'E)EGA%+#I -.%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
/#MEN .2%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
3EQAMEN%522S552 78%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
3EQAMEN%9222S:222 7;%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
/#G#MEN 75%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
M5%<IG :-%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
#M&=%922 :-%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
>EGEQ?@ :5%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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Multiparamétrique – Read depth, Bed à 6 gènes

!"#$%%$&'$&($)'&'$*+,&-).$/)M$1
!"#A%&'' E%&)G%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
+!I!"-. G%/MM%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
N-23"-.%E''QEE' G%5SG%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
7-I-289 5%)SG%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
"E%:;I &%/M<%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
+!"-. &%EG&%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
N-23"-.%&'''Q5''' &%<S/%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
=>!3!%#?-@-I3%A!; &%5G/%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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Multiparamétrique – Read depth, Bed à 6 gènes

!"#$%%$&'$&E))")&)*+$&"%&+*),$+
!"#A%&'' 'E'')G'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
+I-."I/%&'''M)''' 'E''NN2%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
3!"I/ 'E''Q5N%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
3!S!"I/ 'E''7))%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
"7%89S 'E''5&Q%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
:;!.!%#<I=IS.%>!9 'E''??'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
@ISI-AB 'E''2N7%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
+I-."I/%7''M77' 'E'&'27%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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Multiparamétrique – Coverage 100X
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Multiparamétrique – Coverage 1X
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Multiparamétrique – Uniformity
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Multiparamétrique – Off target
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Ovaire – Critères de qualité

Moyenne Read total
Genexus 1 097 862                                                
NextSeq 2000 1 969 972                                                
Ion S5 2 474 036                                                
Aviti 3 809 342                                                
MiSeq 4 175 979                                                
MiniSeq 6 321 907                                                
NextSeq 1000 11 988 788                                              
NovaSeq 13 896 045                                              
NextSeq 500 18 562 110                                              

!"#$%%$&'$&(%)*"+,)-#&./M
!"#A# %&&'''''''''''''''''''''''''''''''''''''''''''''''''
()G)+I- ./''''''''''''''''''''''''''''''''''''''''''''''''''
#MG'N2 ./''''''''''''''''''''''''''''''''''''''''''''''''''
34G4N)5 .S''''''''''''''''''''''''''''''''''''''''''''''''''
34N)5 .2''''''''''''''''''''''''''''''''''''''''''''''''''
T)+8N)5'%&&& S2''''''''''''''''''''''''''''''''''''''''''''''''''
T)+8N)5'V&&& S%''''''''''''''''''''''''''''''''''''''''''''''''''
T)+8N)5'2&& SV''''''''''''''''''''''''''''''''''''''''''''''''''
TM:;N)5 .V''''''''''''''''''''''''''''''''''''''''''''''''''

!"#$BB$&'$&()*$&+,)-./#&M)1$2)3$4
!"#A# %&'''''''''''''''''''''''''''''''''''''''''''''''''''''
(#)#G+I -.'''''''''''''''''''''''''''''''''''''''''''''''''''''
(#G+I -%'''''''''''''''''''''''''''''''''''''''''''''''''''''
/M"NG+I -2'''''''''''''''''''''''''''''''''''''''''''''''''''''
/+3AG+I'455 -4'''''''''''''''''''''''''''''''''''''''''''''''''''''
/+3AG+I'&555 -S'''''''''''''''''''''''''''''''''''''''''''''''''''''
/+3AG+I'7555 --'''''''''''''''''''''''''''''''''''''''''''''''''''''
8M)'G4 -5'''''''''''''''''''''''''''''''''''''''''''''''''''''
9+)+3:; 7S'''''''''''''''''''''''''''''''''''''''''''''''''''''

!"#$%%$&'$&())&*+,-$*&./M
!"#A%&' (())))))))))))))))))))))))))))))))))))))))))))))))))
!&G+%&')I--- (.))))))))))))))))))))))))))))))))))))))))))))))))))
!&G+%&')/-- (M))))))))))))))))))))))))))))))))))))))))))))))))))
N232%&' (M))))))))))))))))))))))))))))))))))))))))))))))))))
!&G+%&')M--- 4-))))))))))))))))))))))))))))))))))))))))))))))))))
N2%&' .5))))))))))))))))))))))))))))))))))))))))))))))))))
S"3)%/ TT))))))))))))))))))))))))))))))))))))))))))))))))))
8VS:S M.))))))))))))))))))))))))))))))))))))))))))))))))))
;&3&G<= 4))))))))))))))))))))))))))))))))))))))))))))))))))))

!"#$%%$&'$&($)'&'$*+,&-).$/)M$1
!"#"A%& '()G+((((((((((((((((((((((((((((((((((((((((((((((((
I-#(./ '(MGN((((((((((((((((((((((((((((((((((((((((((((((((
23#3."4 )(N'5((((((((((((((((((((((((((((((((((((((((((((((((
S"AT."4(/GG )()MN((((((((((((((((((((((((((((((((((((((((((((((((
8VI:I M(/NM((((((((((((((((((((((((((((((((((((((((((((((((
23."4 M(+/'((((((((((((((((((((((((((((((((((((((((((((((((
S"AT."4(MGGG M('))((((((((((((((((((((((((((((((((((((((((((((((((
S"AT."4()GGG '5G(((((((((((((((((((((((((((((((((((((((((((((((((((
S-;<."4 '+)(((((((((((((((((((((((((((((((((((((((((((((((((((

Moyenne de Reads mapped (%)
NextSeq 2000 100                                                        
NovaSeq 100                                                        
MiniSeq 100                                                        
NextSeq 1000 100                                                        
NextSeq 500 100                                                        
MiSeq 99                                                          
AVITI 99                                                          
Ion S5 98                                                          
Genexus 93                                                          
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Ovaire – Bilan des critères de qualité

Moyenne de Coverage at 1X (%)
AVITI 100                                                          
NextSeq 1000 100                                                          
NextSeq 2000 95                                                            
NextSeq 500 94                                                            
MiniSeq 92                                                            
MiSeq 88                                                            
Ion S5 87                                                            
Genexus 86                                                            
NovaSeq 85                                                            

!"#$%%$C'$C(")$*+,$C+-C.//MC123
!"#A# %&&'''''''''''''''''''''''''''''''''''''''''''''''''
()G+I)-'%&&& ./''''''''''''''''''''''''''''''''''''''''''''''''''
()G+I)-'M&& .N''''''''''''''''''''''''''''''''''''''''''''''''''
2343I)- 5.''''''''''''''''''''''''''''''''''''''''''''''''''
()G+I)-'N&&& 5S''''''''''''''''''''''''''''''''''''''''''''''''''
23I)- 5S''''''''''''''''''''''''''''''''''''''''''''''''''
#T4'IM 5M''''''''''''''''''''''''''''''''''''''''''''''''''
8)4)GV: 5;''''''''''''''''''''''''''''''''''''''''''''''''''
(T<=I)- >S''''''''''''''''''''''''''''''''''''''''''''''''''

Moyenne de Ti/Tv
AVITI 14                                                            
NextSeq 2000 6                                                              
Genexus 6                                                              
MiniSeq 5                                                              
MiSeq 3                                                              
NovaSeq 3                                                              
Ion S5 3                                                              
NextSeq 500 2                                                              
NextSeq 1000 2                                                              
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Ovaire – Base quality
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Ovaire – Coverage 1X
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Ovaire – Impact de la technique sur le ratio exon 12-13-14

Par sequençeur
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Ovaire
Impact de la technique sur le ratio exon 12-13-14

Par librairie
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Conclusion

• Données encore en cours de consolidation
• Analyse des variants en cours
• Bilan en fonction des paires
• Importance de l’identification des techniques
• Approche sur un bed unique: limites et apports
• Critères discriminants à mieux déterminer



Contacts
Association Française d'Assurance Qualité en Anatomie Pathologique (AFAQAP)

Jean-Pierre Bellocq
+33 (0)3 88 12 81 41

Groupe Francophone de Cytogénomique Oncologique (GFCO)
Etienne Rouleau

+33 (0)1 42 11 44 08


