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Novel BMP15 mutations responsible for an atypical hyperprolificacy phenotype in sheep

J. Demarsl, S. Fabrel, J. Sarry', R. Rossetti?, H. Gilbert!, L. Persani?, G. Tosser-Klopp', P. Mulsant!, Z.
Nowal?, D. Drobil’, E. Martyniuk® and L. Bodin!

INRA, 24 Chemin de Borde Rouge, Auzeville CS 52627, 31326 Castanet-Tolosan, France, 2University
of Milan, Via Zucchi 18, 20100 Milano, Italy, 3Faculty of Animal Science, 8, Ciszewskiego street, 02-786
Warsaw, Poland; julie.demars@toulouse.inra. fr

Major genes increasing litter size (LS) and ovulation rate (OR) were suspected in the French Grivette
and the Polish Olkuska sheep populations, respectively. To identify the genetic variants responsible for
the highly prolific phenotype in these two breeds, genome-wide association studies (GWAS) followed by
complementary genetic and functional analyses were performed. Highly prolific ewes (cases) and normal
prolific ewes (controls) from each breed were genotyped using the [llumina OvineSNP50 Genotyping
Beadchip. In both populations, an X chromosome region, close to the BMP15 gene, harbored clusters of
markers with suggestive evidence of association at significance levels between 1E-%% and 1E7. The BMP15
candidate gene was then sequenced and 2 novel non-conscrvative mutations called FecXS™ and FecX©
were identified in the Grivette and Olkuska breeds, respectively. The two mutations were associated with
the highly prolific phenotype (pp,°*=5.98E ¢ and py.. . 0=2.55E%%). Homozygous ewes for the mutated
allele showed a significantly increased prolificacy (FecXOr/FecXOr, L8=2.50+0.65 vs. FecX'/FecXOr,
1.8=1.9320.42, P<1E-% and FecXO/FecXP, OR=3.28+£0.85 vs. FecX/FecXQ, OR=2.02+0.47, P<1E3).
Both mutations are located in very well conserved protein coding motifs and would alter the in vitro BMP15
signaling activity. Thus, we have identified 2 novel mutations in the BMP15 gene associated with increased
LS and OR. Noteworthy, homozygous FecXS"/FecX®" Grivette and homozygous FecXO9/FecXP Olkuska
ewes are hyperprolific in striking contrast with the sterility exhibited by all other known homozygous BMP15
mutations. These results were obtained through the EC fnded FP7 project 3SR-245140.
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Genome re-sequencing in sheep used to detect signatures of selection

J. Kijas', ¥, Jiang!, K. Worley?, H. Daetwyler’, R. Brauning’, J. McEwan’, B. Dalrymple!, Y. Li', M. Heator’
and International Sheep Genomics Consortium®

ICSIRO, Animal, Food and Health Science, OBP, St Lucia, 4067, Brisbane, Qld, Australia, Baylor College
of Medicine, Human Genome Sequencing Center, One Baylor Plaza, 77030, Houston, TX, USA, 3Department
of Primary Industries, 5 Ring Rd, 3083, Bundoora, Vic, Australia, ‘4gResearch, Invermay Research Center,
Mosgiel, 9053, New Zealand, >USDA, ARS, Meat Animal Research Center, P.O. Box 166, State Spur 18D,
68933, Clay Center, NE, USA, °ISGC, www.sheephapmap.org, Australia; Jjames.kijas@csiro.au

Patterns of genetic variation are highly informative for understanding the diversity and evolutionary history
of domestic animal species. Within this context, the International Sheep Genomics Consortium sequenced
73 sheep to a depth of 10-fold coverage. Following variant calling to identify approximately 20 million
high confidence SNP, three methods were applied to search for regions that have undergone accelerated
change in response to domestication and/or the establishment of sheep breeds with divergent phenotypic
characteristics. These were: (1) detection of runs of homozygosity within individual genomes; (2) searching
for regions of heterozygote deficiency within a set of 68 domestic sheep genomes: and (3) a polymorphism-
divergence test that compares within, to between, species variability rates (HKA test) using 5 out-group
wild sheep genomes. Known pigmentation genes MC1R, MITF, and ASIP werc identified as outliers using
one or more of the tests, confirming that the experimental strategy successfully detected selection events.
The spectrum of variability within each gene will be presented, along with predictions concerning their
functional consequence. Evidence was obtained to suggest developmental genes were selected during the
domestication process, particularly those involved in controlling aspects of skeletal morphology. These
results advance our understanding of the genetic history of this important livestock species.
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