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Abstract 
Follicle stimulating hormone (FSH) is a glycoprotein hormone expressed by gonadotropes in the pituitary gland 
that regulated the development and function of gonads and is necessary for normal propagation functions in 
mammals. In this study, FSHβ revealed a high degree of conservation by contrasted with homologous fragment 
from serviceable mammals. These results suggested an insight into the characteristics of FSHβ. Using the 
software of RepeatMasker and Alignment, the content and distribution of SINE/tRNA-Glu and LINE/L1 in pig 
FSHβ subunit were detected. These insertion elements did not emerged in other artiodactylous FSHβ. It is 
probable positive selection during the evolutionary process of pig in artificial selection. 
Keywords: mammals, evolution, FSHβ, analysis 
1. Introduction 
Follicle-stimulating hormone (FSH), luteinizing hormone (LH), chorionic gonadotropin (CG) and 
thyroid-stimulating hormone belong to the family of glycoprotein hormones, and the chorionic gonadotropin 
(CG) has been found only in the placenta of equine species and primates. These hormones are heterodimers 
consisting of non-covalently linked common α and hormone-specific β subunits. FSH is responsible for 
development and survival of follicular somatic cells, and inducting of ovarian estrogen in women. In males, FSH 
regulates spermatogenesis by binding to the Sertoli cells (McGee & Hsueh, 2001; Plant & Marshall, 2001). 
Because of its necessary for unique mammalian reproduction function, FSHβ has possess evolutionarily 
conserved (Wallis, 2001). The FSHβ gene is characterized by excess of multiformity with allele frequencies and 
low genetic variation (Grigorova et al., 2007). Rearrangement sequence study identified a density of 
polymorphisms of 3 SNPs/1 kb in three human populations (European Estonians, Chinese Han and African 
Mandenkalu). Majority of these were common polymorphisms located in non-coding regions and were shared by 
three human populations. Although many FSH models were exist to deliberate the effects of gonadotropins on 
testicular functionand and testosterone as well as its role in spermatogenesis (Zheng et al., 1998). Sun et al. 
(2006) showed that FSH has a direct role in causing hypogonadal bone loss. Little attention has been paid to the 
interspecific evolution of FSH. In this study, we focused on nucleotide variation in order to demonstrate 
molecular evolution of the analyzed species and to provide useful data for studying the relationship of nucleotide 
variation in interspecific FSHβ gene. 
2. Materials and Methods 
In the present research, mRNA sequences of FSHβ in 20 species and DNA fragments in 15 sequences were 
downloaded from GenBank. All the sequences were aligned before the phyletic evolution tree was conducted. To 
avoid redundant sequences, the aligned nucleotide sequences were classified into different haplotypes using 
DNASP 4.0. The polymorphism site, the number of total mutations (M), the synonymous nucleotide 
diversity[p(s)], number of haplotypes (h), nonsynonymous nucleotide diversity [p(a)], the average number of 
nucleotide differences (Tajima, 1983) were calculated by DNASP 4.0. The Molecular Evolutionary Genetic 
Analysis (MEGA version 4.0) package (Tamura et al., 2007) was used to complete deletion of gaps. The 
Neighbor-Joining (NJ) method through bootstrap analysis (1000 pseudoreplicates) was used to construct two 
phylogenetic trees using the computer program MEGA. Repeats sequences were analyzed in repeat masker 
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