Additional files
Additional file 1
Description of the variants tested with the custom Canadian genotyping array from Illumina. For each breed from the Marker dataset, total number of animals, allelic frequency and number of effective per genotypes are given.

Additional file 2
Description of the datasets. The number of breeders, animals and litters for each breed and datasets used in this study are detailed. Breed codes are also described in this table.

Additional file 3
Statistical analyses related to known genetic markers. Contained the description of linear model used for each variant-breed combination (-Model) along with the FDR-corrected ANOVA p-value(-ANOVA_P). Estimated marginal means for each genotype litter size (-EMM_WT, -EMM_HET and -EMM_HOM) are also provided with the letter superscript showing statistical differences if global ANOVA showed significance. The deviation from additivity and its related p-value (-D and -PD) was tested only for variants showing significant ANOVA p-value and animals for each of the three possible genotypes (wild type, heterozygote and homozygote).

Additional file 4
Genome-wide association results without considering any known genetic marker in the model. Details of polymorphisms (chromosome, Illumina’s names and position) inputted in the genome-wide analysis without previous correction of litter sizes for any reproduction-linked variant are provided. The last column (p_score) showed Score test p-values before any multiple-testing correction. Bonferroni correction was used for GWAS analyses in this study (50,529 polymorphisms tested).

Additional file 5
Genome-wide association results with consideration of FecGF in the model. Details of polymorphisms (chromosome, Illumina’s names and position) inputted in the genome-wide analysis after correcting litter sizes for FecGF variant status along with other fixed and random effects are provided. The last column (p_score) showed Score test p-values before any multiple-testing correction. Bonferroni correction was used for GWAS analyses in this study (50,529 polymorphisms tested).

Additional file 6
Linear mixed model comparison with the inclusion of FecGF, GWAS peak SNP and potential carrier haplotypes. Comparison of different linear mixed models including no genetic marker as fixed effect (1), FecGF only (2), FecGF and s21241.1, which has the highest GWAS signal (3) and FecGF along with long carrier haplotypes (LH1 and LH2) (4) are detailed. AIC for each model and global ANOVA for each tested variant are also provided. These models were used for GWAS correction (first two) or to assess if GWAS peak signal was maintained for s21241 after haplotype definition.

Additional file 7
Linear mixed model comparison with the inclusion of GDF9 gene variants. The first model was used to investigate the GDF9 variant found after sequencing (FecGR). Other models were used to determine the best model (based on AIC) to perform the subsequent GWAS aiming at confirming the persistence of the signal around s21241.1 (including both FecGF and FecGR (2), combining FecGF and FecGR in one variable (3), Including FecGF, FecGR and G6 variant separately without (4) or with interactions (5) and combined (6)). For models testing one variant or combined variants and genotypes, estimated marginal means were estimated and provided along with standard errors, degree of freedom, confidence intervals, statistical groups following Tukey post-hoc pairwise comparisons and the number of ewes within each genotype.

Additional file 8
Genome-wide association results with consideration of FecGF and FecGR in the model. Details of polymorphisms (chromosome, Illumina’s names and position) inputted in the genome-wide analysis after correcting litter sizes for the best GDF9 corrected model (FecGF and FecGR separately) along with other fixed and random effects are provided. The last column (p_score) showed Score test p-values before any multiple-testing correction. Bonferroni correction was used for GWAS analyses in this study (50,529 polymorphisms tested).

Additional file 9
Summary of the variants detected by whole genome sequencing in the candidate region of chromosome 5.  Genes, gene symbols, predicted consequence and predicted impacts defined by VEP are also outputted. LH1_ metrics, LH2_ metrics and LH_metrics correspond to the number of fine-mapping metrics the variant fulfilled for long haplotype 1 (max 3), long haplotye 2 (max 3) and both combined (max 6). The presence of the variant in sequenced Suffolk and Hampshire animals is defined by TRUE in the Other_breeds column.



