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systems on heterozygosity of the gene were also 
assessed using the GLM procedure of SAS. The poly-
morphic information content (PIC) values ranged 
from 0.43 (for marker TGLA68) to 0.76 (marker 
BMS2580) with an average value of 0.54, showing 
that the microsatellite panel used was polymorphic. 
The overall observed and expected heterozygosity 
values were 0.46 and 0.54, respectively. Higher hete-
rozygosity (He = 0.76) was observed in the BMS2508 
marker whereas lower heterozygosity(He = 0.43) was 
observed in the TGLA54 marker. Sheep managed 
under mixed crop-livestock system showed significant 
heterozygosity (P < 0.05) at BM1329, TGLA68 and 
OarAE101 loci compared to those sheep breeds man-
aged under pastoral and agro-pastoral production sys-
tems. The current result indicated that fecundity gene 
polymorphism has a positive relationship with the 
production systems where the sheep were managed. 
However, further study will be required to substantiate 
the presence fecundity genes and associated factors in 
the three indigenous sheep breeds. The fecundity gene 
polymorphism found in the current study would be 
used as baseline information for further study in the 
relationship of reproductive trait and fecundity gene 
in indigenous sheep of eastern Ethiopia.
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American Creole cattle originated from animals 
brought from the Iberian Peninsula in the early years 
of discovery and colonization (15th century), with 
additional influences of cattle from other regions 
over the centuries. The paternal lineages of Creole 
cattle were investigated by using a comprehensive 
sample of American Creole populations and a broad 
representation of the breeds that may have influenced 

them. Y-chromosome markers are useful to detect 
recent demographic events, such as founder effects, 
population expansions and bottlenecks. The study 
included DNA samples from a total of 1758 males 
belonging to 95 breeds representative of the follow-
ing geographic groups: Creole (N = 31 breeds), Ibe-
rian (N = 32), Continental European (N = 6), British 
(N = 6), Atlantic and Balearic Islands (N = 5), African 
(N = 10), and Indicine cattle (N = 5). Genetic poly-
morphisms located on the non-recombining region 
of the Y-chromosome were genotyped, including 
five STRs (DDX3Y1, BM861, INRA189, UMN0103 
and UMN0307), two indels (ZFY10, USP9Y) and 
one SNP (UTY19). Multiplex PCR was done using 
the QIAGEN multiplex PCR kit, and the fragments 
analyzed on ABI 3730 instruments (Applied Biosys-
tems). A negative and a female DNA controls were 
included in all assays. Allele sizes were standard-
ized via known fixed alleles from several samples or 
breeds to match published data. SNP and STR alleles 
were combined into haplotypes. GENALEX v6.5 was 
used in Excel to determine distributions of haplotype 
frequencies and diversities. Median-joining (MJ) net-
works were constructed to investigate phylogenetic 
relationships among haplotypes with NETWORK 
v4.2.0.1. The markers allowed to identify major 
Y-haplogroups among the 1758 bulls analyzed, such 
as Y1 (587) and Y2 (824) which are known to be pre-
dominant in Northern and Southern European cattle, 
respectively, and the Y3-lineage (347) of Indicine 
cattle. Y-STRs allowed to detect the genetic diversity 
of paternal lineages within major haplogroups, i.e. at 
the breed level, with a total of 58 haplotypes (Y1 = 
12; Y2 = 35; and Y3 = 11) detected. African cattle 
contained unique paternal lineages, with 13 and four 
exclusive Y2 and Y3 haplotypes, respectively. Y-hap-
lotype diversity in Creoles was high, with several Y1 
(7), Y2 (9) and Y3 (7) haplotypes represented. The 
sharing of specific patrilines corroborates influence 
of Iberian (two Y1 and one Y2 haplotypes) and Afri-
can (one Y2 haplotype) cattle in American Creoles, 
even though the major influence was from Indicine 
haplotypes.
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