
HAL Id: hal-02754276
https://hal.inrae.fr/hal-02754276

Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Transcriptome profiling reveals interaction between two
QTL for fatness in chicken

Yuna Blum, Guillaume G. Le Mignon, Colette Désert, Frederique Pitel, David
Causeur, Olivier O. Demeure, Pascale P. Le Roy, Sandrine Lagarrigue

To cite this version:
Yuna Blum, Guillaume G. Le Mignon, Colette Désert, Frederique Pitel, David Causeur, et al.. Tran-
scriptome profiling reveals interaction between two QTL for fatness in chicken. XXXII International
Conference on Animal Genetics (ISAG), Jul 2010, Edinburgh, United Kingdom. 2010, Proceedings of
the 32nd International Conference on Animal Genetics. �hal-02754276�

https://hal.inrae.fr/hal-02754276
https://hal.archives-ouvertes.fr


95

ISAG 2010

POSTERS 4001–4107

 P4014  Transcriptome profi ling reveals interaction between two 
QTL for fatness in chicken

Yuna Blum1,2,3, Guillaume Le Mignon1,2 ,4, Colette Désert1,2, Frédérique Pitel5, 
David Causeur3, Olivier Demeure1,2, Pascale Le Roy1,2, Sandrine Lagarrigue1,2.
1INRA, UMR598, Génétique Animale, IFR140 GFAS, 35000 Rennes, France.
2Agrocampus Ouest, UMR598, Génétique Animale, IFR140 GFAS, 35000 Rennes, France.
3Agrocampus Ouest, Applied Mathematics Department, 35000 Rennes, France.
4ITAVI, F-75008, Paris, France.
5INRA, UR444, Laboratoire de Génétique Cellulaire, 31326 Auzeville, France.
Corresponding author: yuna.blum@rennes.inra.fr 

In the “genetical genomics” fi eld, different approaches are proposed to improve 
characterization of QTL regions for various traits combining QTL detection and 
transcriptome profi ling. The most common approach is to identify genes whose 
eQTL colocalize with QTL of interest, providing new functional hypothesis about the 
QTL causative mutation. A second approach used only by Schadt et al (2003) and 
Le Mignon et al (2009) consists in performing linkage analysis for the trait using 
only some of the animal subgroups of a F2 population generated on the basis of 
their transcriptome profi les. Such an approach can refi ne some QTL and reveal other 
ones. 
 This approach was applied to hepatic transcriptome profi les for 45 offspring of 
a chicken known to be heterozygous for a QTL for abdominal fatness (AF) on GGA5 at 
168cM. 688 gene expressions signifi cantly correlated to the AF trait were obtained 
using a recent method taking into account the gene dependence independently of 
the trait of interest (Friguet et al, 2009; see ISAG2010 Blum et al). A hierarchical 
cluster analysis using these 688 genes distinguished fi ve groups among the 45 
birds. After removing a subgroup of 7 animals, linkage analysis revealed another QTL 
on the GGA5 at ~102cM. These 7 animals presented the same paternal haplotypes, 
suggesting that the two QTL are in interaction. We show by different approaches 
(ANOVA, linkage analysis) a signifi cant interaction between the two QTL. These 
results show the power of the approach: transcriptome data allows separating a 
population into genetically homogenous subgroups, revealing the complexity of the 
genetic component of the complex traits.
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The extent and patterns of linkage disequilibrium (LD) determine the feasibility of 
association studies to map genes that underlie complex traits. In this study, fi fteen 
sire families with 2,042 daughters were analyzed for LD map of chromosome 6 and 14 
in a Chinese Holstein population. The Illumine Bovine GeneChip with 50K SNPs was 
used to genotype 2,208 cattle in total. A total of 1,937, 1,300 SNPs on chromosome 
6,14 were chosen after fi ltering out SNPs not meeting quality control criteria (e.g. 
call rate <0.95, MAF<0.05, HWE<0.00001). HAPLOVIEW under the four gamete rule 
was implemented to analyze the haplotype block structure. Results show 179 and 
320 haplotype blocks were identifi ed in BTA6 and BTA14, respectively, and in which 
the largest one spans 460kb in BTA14. The analysis of pairwise D’ value revealed 
that LD on BTA6 decayed more rapidly than on BTA14 and LD on BTA6 is much less 
extensive than those in other published researches. The research regarding LDU is 
also investigated in our study. The results presented here can be applied in future 
single or haplotype association analysis in Chinese Holstein cattle.
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The use of marker assisted selection will enhance the genetic progress for residual 
feed intake (RFI) in the cattle industry. Given that growing cattle are fed on diets 
with different compositions in the production cycle, limited information exists on 
whether genetic markers associated with variation in RFI are sensitive to diet 
type. Our objective was to determine whether similar SNP are associated with RFI 
in steers fed either a grower diet or fi nisher diet. A feeding trial was conducted 
over three years. There were two feeding periods within each year where either a 
grower diet or fi nisher diet was offered such that 402 and 419 steers were present 
in the grower-fed and fi nisher-fed groups, respectively. Feed intake was measured 
with the GrowSafe system, and RFI calculated by linear regression. Genotyping 
was done using the Illumina BovineSNP50 Beadchip while Haploview was used to 
select 11,257 tag-SNP from 40,653 SNP (mean r2=0.6). Whole genome association 
analyses were implemented within each group using Proc Mixed in SAS with sire 
and dam as random factors. A total of 596 and 661 SNP were associated (p<0.05) 
with RFI in the grower- and fi nisher-fed groups, respectively. The majority of these 
SNP were diet specifi c while only 75 SNP were common between the two groups. 
For these SNP common to both groups, the Pearson and rank correlations of the 
allele substitution effects were 0.88 and 0.91 respectively. Our results indicate 
that despite the existence of diet-specifi c SNP, some SNP are associated with RFI 
regardless of diet type.
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Brown coat color has been described in Chinese Tibetan, Kele and Dahe pigs and 
shows considerable phenotypic variation, ranging from silver to dark brown. The 
genetic basis of the brown coloration remains unknown. Here we performed a genome-
wide association study on Tibetan and Kele pigs using the Illumina PorcineSNP 60K 
Beadchips, revealing that the brown colors in Chinese breeds are controlled by the 
same locus on pig chromosome 1. By using a haplotype sharing analysis, we refi ned 
the critical region to a 1.5-Mb interval that encompasses only one pigmentation 
gene: tyrosinase related protein 1 (TYRP1). Mutation screens of sequence variants 
in the entire coding region of TYRP1 revealed a strong candidate causative mutation 
(c.1484_1489del), which results in loss of methionine and glycine at amino acids 
945 and 946 in a predicted transmembrane domain and is likely to be of functional 
signifi cance. The deletion showed complete association with the brown coloration 
across Chinese Tibetan, Kele and Dahe breeds by occurring exclusively in brown 
pigs (n = 121) and lacking in all non-brown coated pigs (n = 745) from 27 different 
breeds. The fi ndings allow genetic testing for breeders to select for or against brown 
coat color and provide the compelling evidence that the brown colors in Chinese 
indigenous pigs are caused by the same ancestral mutation in TYRP1. Moreover, 
to our knowledge, this study gives the fi rst description of genome-wide association 
study identifying causal mutation for a monogenic trait in the domestic pig.

  


