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INTRODUCTION 
Sexual dimorphism is a natural phenomenon manifested through marked morphological and 
functional differences between the two sexes. The sexual hormones specific to both sexes 
determine that the same genes and combination of genes to manifest differently as dimension 
and quality in males than in females.  
To obtain only animals having the breeder's desired sex is a source of additional incomes that 
are positively reverberated upon the product financial competitively. In order to have greater 
possibilities to replace old or less productive females, the breeder will be interested to obtain 
only female calves (Thibier and Nibart, 1995). 
There are opposite situations when the breeder wants to obtain male only calves. That is the 
case for the breeders specialized in bovine meat production or that of those breeding bulls for 
replacing the males used for artificial insemination. Therefore, the production of animals of the 
desired sex is an objective that would increase the competitively of the products obtained in 
bovine breeding farms. 
In the specialty literature there were described several successful methods for obtaining 
animals of the desired sex (van Vilet et al., 1989). To achieve such a goal, there are two ways 
to do it : 

- marking and selecting the spermatozoa’s carrying the Y chromosome, 
- preimplantational embryos sex determination in blastocist stage. 

We are interested in sex-determination of the preimplantational embryos, because they are 
produced in our laboratory, through female superovulation or "in vitro" fertilization of 
maturated oovocites. Thus, the development of some laboratory methods that allow the 
identification of the somatic cells carrying the X or Y-gonosome, is essential in the elaboration 
of a method for preimplantational embryo sex determination. 
These were the reasons why we tried to assimilate the PCR technique that allows us the 
visualization of DNA sequences specific to the X and Y-chromosomes. 
 
MATERIAL AND METHODS 
We started our DNA typing for genetic sex determination, based on Peura et al. (1991), Herr 
and Holt (1990) PCR protocol using Bov 97 primer for Y chromosomal DNA sequences 
detection. In the last year we have performed a new PCR method for sex examination, using 
two bovine multilocus primers : Y chromosome- specific and bovine 1715 satellite DNA.  
To test the accuracy of the method in the first case, genomic DNA was isolated from hair roots 
which were taken from calves of known sex, using rapid extraction procedure with nonionic 
detergents and K proteinase as described by Higuchi et al. (1988) in the osmotic lysis method. 
Extracted DNA sample (5µl) was used as a template in 25 µl of PCR reaction mix (containing 
approximately 100 ng DNA ; 200 µM for each dNTPs ; PCR reaction buffer : 10 mM Tris-HCl 
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pH 8,3, 50 mM KCl, 0,1 mg/ml gelatine, 1,5 mM MgCl2 ; 0,5 µM each of the primers and 1,25 
U Taq DNA polimerase). 
The following sense and antisense primers (Bov 97) were used for Y chromosome detection : 
5′-CCT ACC TAA TAG ATT CCA GCT G-3′ and 5′-CTG TCT CTG AAA CAG ATG AGC 
TG-3′. The amplification was carried out in a MJ PTC-100TM thermo-cycler (MJ Resarch Inc, 
USA). All samples were denatured at 940C for 6 min., followed by 30 cycles consisting of 
denaturation at 940C for 1 min., annealing at 560C for 1 min. and primer extension at 720C for 
1 min., with an additional 5 min. prolongation of the extension step in the last cycle. PCR 
amplification resulted in 97 bp (base pair) long fragments that were electrophoresed on a 2,5% 
agarose gel, stained with ethidium bromide and visualized under ultraviolet light. 
To improve the accuracy of the PCR method, the second assay used for sex determination, two 
sets of different bovine primers. One set of bovine specific DNA 1715 satellite with the 
following sequences : 5′-TGG AAG CAA AGA ACC CT-3′ and 5′-TCG TGA GAA ACC 
GCA CAC TG-3′. The other one is a male specific primer with the following nucleotide 
sequence : 5′-GAT TAA CTG CAA ACC TGG C-3′ and 5′-CCC TTC CAG CTG CAG TGT 
CA-3′ of Y bovine repetitive sequence. The Y chromosome – specific amplification produce a 
201-base pair product, and the bovine DNA–specific primers yield after amplification a 216-
base pair product. 
In this case double stranded DNA was extracted from fresh blood samples, using a very rapid 
and simple method provided by Promegas Wizard Genomic DNA Kit. PCR amplifications 
were carried out in 15 µl of reaction mix with a final concentration of : 0,2 mM of each dNTPs; 
1,5 mM MgCl2 ; 0,5 mM of each primer and 1,5 units of Thermostable DNA Polymerase. 
Samples were amplified for 35 cycles in the following conditions : denaturation step at 95°C 
for 90 seconds, annealing at 57°C for 90 seconds and the extension step at 72°C for 180 
seconds with 7 minutes of prolongation of the extension step in the last cycle. 
The bovine and Y chromosome-specific PCR products were separated during electrophoresis 
on 2% agarose gel stained with ethidium bromide in TBE buffer. The size of the different 
amplified fragment was established using two amplisize molecular rulers: standard DNA ruler 
50-2000 bp and pUC 19/Sau 3AI respectively. 

 
RESULTS 
We first tested the PCR method with BOV 97 primers and DNA samples extracted from hair 
roots taken from females and males. The method was next applied for sex determination assay 
with both bovine-specific and one set of Y chromosome-specific primers.  
Our results showed that both sets of primers used in the first and second assay were equally 
reliable, and the bovine sex determined by PCR is the same with the bovine anatomical sex. 
Figure 1 shows the PCR product obtained with BOV 97, male-specific primers after gel 
electrophoresis. The lanes number 2 (female), 1 and 3 (male) from figure 1, represent DNA 
amplification results from hair roots of investigated females and males.  
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Figure 1. Agarose gel electrophoresis of bovine genomic DNA from hair roots, amplified 
by PCR with the male specific primer (BOV 97). m- molecular size markers (pBR 322 digested 
with Hae III) ; 1 : amplified DNA from male samples ; 2 : no amplified DNA from female ; 3 : amplified 
DNA from male sample. 
 
As indicated in the above picture, females (lane 2) show no band and males (lanes 1 and 3) 
show only a single band (Y chromosome specific) with 97 bp. 
Results of the second PCR assay using genomic DNA extracted from blood samples, with both 
bovine and male specific primer are seen in Figure 2. Different PCR amplified fragments 
obtained from blood samples are visible in agarose gel after electrophoresis. In lane M, there 
are two bands visible indicating the presence of both bovine DNA specific DNA fragment and 
Y chromosome-specific. This is the DNA test from male blood sample. Female sample (lane F) 
gave a single band referring to the bovine-specific product only. 

C m1 F M m2 

 
Figure 2. Gel electrophoresis of bovine DNA from blood samples amplified by PCR with 
both bovine and male specific primers. C : negative control (sample without DNA) ; m1: molecular 
size marker (standard DNA ruler 50-2000 bp) ; F : amplified DNA from female blood sample ; M : 
amplified DNA from male blood sample ; m2 : molecular size marker (pUC 19 digested with Sau 3AI). 
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CONCLUSION 
DNA isolated from bovine somatic cells (hair roots and blood samples) was used as a template 
for the PCR to test the reliability of the sexing method. The sex determined this way was in 
agreement with the anatomical sex, providing correct results in each case.  
The use of bovine specific primers facilitates the detection of the absence of the genomic DNA 
in the PCR reaction mixture, and thus excludes the false female results that can appear in the 
PCR assay that used only one set of male specific primer (BOV 97). Thus, the PCR protocol 
described above is very effective and can be accomplished in about 5 hours for a relatively 
large number of samples. This makes it possible to using it successfully for embryo sex 
determination. 
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