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Biological context 

➝ Challenge in genetics : identify QTL and causative mutation 
underlying complex traits 

➝ Purpose : To offer tools for medicine diagnosis in human 
genetics or for animal selection 

➝ Thousands of QTL identified, whatever the species 
considered, using linkage analysis 

➝ But size of QTL are usually very large and contain hundreds 
genes : it is still hard to identify causal mutation  

➝ More and more studies based on NGS data 
➝ Some questions are still raised : impact of sequencing depth, 

how to filter those data …   
➝ Available tools for mapping, filtering, calling, annotating are 

numerous 
➝ Interesting to study in a give study, in a given species, how 

reliable those data are 

Use NGS to detect SNP and selective sweep in QTL region to highlight candidate 
mutation 
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INTEGRATION PHASE 

➝ Reduce QTL size with sweeps 
➝ Identify potential candidate 

genes and causal mutations 
using DNASeq 
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SNP 100 X :  86 % in intersection 
 14 % specific 
Specific SNP have an average call rate of 
92 % i.e. among them there are false 
positives and reliable SNP 

20 X re-sequencing is sufficient to have 
information for almost all SNP  

Conclusion 
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➜ General characteristics 
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➜ Genome wide functional consequences : focus on coding SNP 
 

SNPs density in accordance with literature 

Approximately 50 % of SNP are in inter-
genic regions 

Only 1.2 % are located on genes  

Among the 17,838 genes listed on the 
chicken genome, 60 % have at list 1 non 
synonymous SNP 

60 % of the SNP located on genes are 
synonymous 

Missense SNP concern 45 % of genes  
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➜ Number of sweeps 
➜ Size of sweeps 
➜ Number of SNP per sweep 
➜ Number of genes per sweep 

 
Selective sweeps 129 sweeps distributed on 16 

chromosomes  

Average size : 98 kb (± 90) 

Average number of SNP in sweeps : 
850 (± 700) 

Average number of genes in sweeps : 
2.2 (± 1.5)  
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Conclusion 

20 X sequencing depth is sufficient to study most of SNP and to give a highly 
reliable information after filtering steps 

HapFLK, adapted for analyses on re-sequencing data, and to take into account 
genotypes of F1 individuals, allowed us to identify numerous selective sweeps along 
chicken genome    

The overlaying step between QTL and selective sweep results allowed a reduction of 
the size of the region to focus on 

On these reduced QTL regions we finally identified some interesting functional 
candidate genes  

NGS data also allowed identification of candidate mutations  



Using whole genome DNASeq data 
➝ Selective sweep  HapFLK 
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DNA SEQUENCING 
ILLUMINA HISEQ 2000 

7 F0 LL, 4 F0 FL and 9 F1 hybrid 
Whole genome (20 X) 
10 Mb region (100 X) 
 

INTEGRATION PHASE 

➝ Reduce QTL size with sweeps 
➝ Identify potential candidate 

genes and causal mutation 
using DNASeq 

➝ Identify position of causal 
mutation using AS 

 
 

ALLELE SPECIFIC EXPRESSION 
ANALYSIS 

DATA PROCESSING 

➝Alignment on WASHUC2.1  BWA 
➝Filter on mapping quality  Samtools 
➝Removal of PCR duplicates  Samtools 
➝Realignment / Recalibration  GATK 
➝SNP calling  GATK 
➝Annotation VeP 
 
 

VALIDATION STEP 
Comparison 20 X vs 100 X BedTools 

8 F1 hybrid individuals 
6.67 Gb / ind i.e. 33 millions of 
paired end reads / ind 

Using F1 hybrid RNASeq data 
Identification of parental alleles 
preferentially expressed for 
differentially expressed genes 
 

QTL mapping study on abdominal 
fatness (AF) and breast muscle 
weight (BMW) Lagarrigue et al., 2006 
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