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Polymorphisms and alternative splicing of the 
luteinizing hormone receptor of dairy cattle
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ABSTRACT. The aim of this study was to screen for variability in 
the luteinizing hormone/choriogonadotropin receptor (LHCGR) and 
to determine the occurrence of LHCGR mRNA isoforms in two dairy 
breeds of cattle. Granulosa cells from dominant ovarian follicles 
were recovered from 16 Gir and 16 Holstein cows, and total RNA 
was extracted. Complementary DNA was synthesized and PCR was 
used to generate amplicons for sequencing. Chromatograms were 
evaluated, and multiple sequences were aligned and analyzed for the 
presence of polymorphisms, allele frequency, polymorphic information 
content (PIC), and Hardy-Weinberg equilibrium (HWE). Twenty-
one single nucleotide polymorphisms (SNPs) were identified in LH 
receptor mRNA. Seventeen SNPs were identified in Gir cattle (seven 
exclusively), and 14 were found in Holstein cattle (four exclusively). 
Seven of the 21 polymorphisms found did not alter which amino 
acid was translated. Eight SNPs caused a change to an amino acid in 
a different chemical group. Classification of SNPs according to PIC 
values identified 12 as being highly informative in Gir cattle and five in 
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Holstein. Eight SNPs deviated from HWE in Gir compared with 11 in 
Holstein, and eight in both breeds. Two isoforms were also identified, 
one in exon 1, which lacks 30 nucleotides beginning at position 118, 
and the other in exon 10. Taken together, these data show that LHCGR 
in dairy cattle breeds has a high frequency of polymorphism and exists 
in multiple isoforms resulting from alternative splicing.
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