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ABSTRACT 
 
Study of gene expression in multiple cell embryo  is   the most important step in developmental genetic. A large 
number of regulatory genes and transcription factors have been identified that are involved in early stages of 
embryo development. Experience has shown that impaired function and expression of these genes causes major 
abnormalities in embryos obtained from IVF. Because of  importance IGF1 and OCT4 genes in early stage of 
embryo development of preimplantation . We  tried to study possible differences in expression of two these genes 
during early embryonic stages in bovine. The study of gene expression in the preimplantation embryo of mammals  
is difficult because the standard procedures used to quantify mRNA generally require large amounts of starting 
material. Improvement of of protocols using different quantitative strategies generally involving the polymerase 
chain reaction (PCR) has provided new tools for exploration of gene expression in preimplantation embryos. Thus, 
in the first step, conditions for gene expression study  was optimized. RNA was extracted from bovine embryo 
samples that were produced by IVF, synthesis of cDNA by utilizing of  reverse primers OCT4 and Actin was done  
and  multiplex RT-PCR was carried out. Finally, we tried for a comparative analyses of  expression of  OCT4 , 
IGF1 genes, in steps 8, 16 and 32 cells. In this study, RT-PCR on the bovine embryo was done for the first time in 
Iran. Results showed a distinct difference in expression of  OCT4 gene  in  8 cell stage compared with 32 cell stage. 
The expression of OCT4 gene was significantly low at the 16 cell stage. Also, our results suggest that  IGF1 gene 
expression in 32 cell stage  little more than this for  8 cell stage. It is noteworthy that in the 16 cell stage, there is  no 
detectable expression for IGF1 and OCT4. Also media conditions in IVF embryo production can affect in gene 
expression.  
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INTRODUCTION 
 
Evaluation of gene expression in multicellular embryos is the most important step in the developmental genetics [1]. 
Therefore, determination of differences between mRNA levels provides a good tool to help viable oocyte and 
complete evolution. Many methods have been used to study gene expression that includes Real time RT-PCR, 
immunohistochemistry, microarray and several other methods [2]. RT-PCR method is a sensitive method for semi-
quantitative comparison of gene expression between fetal provides in various stages of cleavage between ovulation 
and implantation [3]. 
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Oct4 gene, Critical factor is for controlling the development of mammalian embryos. POU transcription factors are 
involved in transcriptional regulation during early embryonic development and cell differentiation [4]. Oct-4, a 
member of this family, has been shown to be under strict regulation during murine development. Interestingly, all 
members of the class to which Oct-4 belongs are expressed during early embryonic development [4, 5]. The Oct-4 
has been found only in mammalian species. Subsequent analysis established that Oct-4 is expressed throughout the 
preimplantation period. Oct-4 mRNA and protein are present in unfertilized oocytes, as is typical of most mRNAs, 
Oct-4 mRNA levels drop dramatically after fertilization, although Oct-4 protein is detectable in the nuclei of two-
cell embryos. Zygotic Oct-4 expression is activated prior to the eight-cell stage. Expression of Oct-4 mRNA and 
protein is abundant and uniform in all cells of the embryo through the morula stage. However, as the outer cells of 
the morula differentiate into trophectoderm, Oct-4 is downregulated and becomes restricted to cells of the ICM in 
the blastocyst [6]. The Oct-4 gene has been found only in mammalian species. The amino acid sequence of human 
Oct-4 is 87% identical to that of the mouse (4). Oct-4 is the earliest expressed transcription factor that is known to 
be crucial in murine preimplantation development [7, 8]. Oct-4 expression is downregulated during formation of the 
blastocyst [9]. Oct-4 acts as a transcription factor for many genes specifically expressed in pluripotent cells [10, 11]. 
 Insulin-like growth factor 1 (IGF1) is an important endocrine signal for regulation of early embryonic development. 
In the cow, for example, IGF1 can increase the proportion of preimplantation embryos becoming blastocysts and 
alter blastocyst gene expression [12, 13, 14]. Circulating IGF1 is synthesized and secreted primarily by the liver 
although it is also expressed in several reproductive tissues including, in the cow, ovary, oviduct, uterus and embryo 
(15,16). IGF-1 is a small peptide of 70 amino acids with a molecular mass of 7649 Dalton’s (12) IGF-1 is one of the 
two ligands of the IGF system, which also includes two receptors, six high-affinity IGF binding proteins (IGFBPs) 
and IGFBP proteases [15]. 
 
IGF-1 regulates cellular proliferation, differentiation, and survival. Mitogenic and primarily antiapoptotic effects 
induced by IGF-1 have been reported in preimplantation embryos of several mammalian species [13, 15]. The 
bovine embryonic genome is transcriptionally inactive during the first cell divisions until the embryo reaches the 8- 
to 16-cell stage, when the major resumption of transcription occurs [17, 18] The study of gene expression profiles in 
embryo development in terms of understanding and etiology of difficulty which in IVF embryos development 
process faces, will help [19, 20]. Therefore, we decided to study the possible differences in the expression of two 
genes OCT4, IGF1 in bovine embryos at different stages of development. 
 

MATERIALS AND METHODS 
 
In this study bovine embryos produced by IVF in Center of Shahrekord University of cattle embryos, were used. 
Total RNA was extracted from the cells with TRIZOL following the protocol suggested by the manufacturer and 
treated with DNase I to remove contaminating DNA.  10 numbers embryo culture medium and placed in small vials 
and was added to it 10 microliters sterile water. Then freez-twu in liquid nitrogen twice. 50 µl TE buffer, PH = 7.5 
was added to embryos. And then 30 ml lysis buffer was added. After mixing with pipette several times, was 
incubated for 5 min at room temperature. 30 µl chloroform was added to the above composition. The up and down 
gently for 15 to 30 seconds was mixed and 10 to 15 minutes at room temperature the mixture was incubated. 
Samples for 15 min at 4 ° C in 12000g and was centrifuged. Upper phase was carefully separated ‚ 70 µl isopropyl 
alcohol was added. It was incubated for 10 min at room temperature. These vials at 4 ° C for 8 min in 12000g was 
centrifuged. After removal of the supernatant, 100 µl 70% alcohol added to the bottom sediment and at 4 ° C for 5 
min in 12000g was centrifuged. After removal of supernatant was removed gently residual alcohol. 
 
Vials with 12 µl of injection water were washed well. The resulting RNA at -70 ° C was maintained was stored.  
 
cDNA synthesis 
0.5 µl reverse primer OCT4 and 0.5 µl reverse primer Actin was added to 10 µl of RNA extracted from embryos and 
was placed in cDNA synthesis program at 70 ° C for 5 minutes, then immediately placed on ice.4 µl 5x reaction 
buffer, 1µl Rnasin, 2µl dNTP 10 mM added to it and was placed in per again. after 5 minutes adding it 2 ml M-Mulv 
RTase. One hour at 37° Cand 10 minutes at 70 ° C in order to disable the enzyme was placed. The resulting cDNA 
in -20 ° C is maintained. 
 
Multiplex RT-PCR 
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PCR reaction was performed in 40 cycles. Denaturation at 94 ° C for 30 seconds, Hybridization at 56° C for 35 
seconds, Extension at 72° C for 30 seconds. Reverse transcription--PCR (RT-PCR) products were separated on 8% 
polyacrylamide gels and visualized with silver salts.  
 

Table 1. primers used in this study. 
  

5-GGAGCCGGGGTCGAGAGCAAC-3 
5-TCGGCCTGGGTATATCCTAGTG-3 

OCT4 F 
OCT4 R 

5-CTATCTGGCCCTGTGCTTGCTC-3 
5-GCAGTACATCTCCAGCCTCCTC-3 

IGF1 F 
IGF1 R 

5- AGACCTTCAACACCCCAGCC -3   
5-TGGGCACAGTGTGGGTGACC-3 

ACT F 
ACT R 

 
RESULTS 

 
In order to optimize the reaction conditions‚ first‚  PCR was performed with cDNA equivalents  different tissues and 
cells for example ovary tissue‚ Mesenchymal cells‚ bovine liver.(figure1) 
 

 
 

Figure 1. RT-PCR on RNA extracted from bovine liver for IGF1 gene expression (229bp) NC: negative 
control. The results of three times repeat tests. 

 
The results of the Multiple RT- PCR reaction on embryos produced by IVF is shown in Figure 2. The findings 
showed that expression of IGF1 gene in the cell 32(fig. 2). The results also indicate oct4 expression in 8 and 32 
cells. (Fig. 3) 

 
 

FIGURE 2. Multiplex RT-PCR on RNA extracted from bovine embryos to study IGF1 gene expression. α-Actin gene (114bp) is used as 
an internal control. Embryos were used in the 32 cells for nine times reaction (Acrylamide gel 8%) 
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FIGURE 3. Multiplex RT-PCR On RNA extracted from bovine embryos to study OCT4 gene expression. . α-Actin gene (114bp) is used 
as an internal control.(Acrylamide gel 8% ).  Wells 1 and 2; 8-cell stage embryos.Wells 3 and 4; 32-cell stage embryos. 

 
DISCUSSION 

 
One of the important applications of methods based on molecular biology is genetic diagnosis preimplantation. 
Attention to the gene expression profile in the early stages of fetal development, will be realized the role of genes in 
important developmental events; including growth and differentiation. In mammals, the study of gene expression in 
the preimplantation embryo has been difficult because the standard procedures used to quantify mRNA generally 
require large amounts of starting material. The development of protocols using different quantitative strategies 
generally involving the polymerase chain reaction (PCR) has provided new tools for exploration of gene expression 
in preimplantation embryos [17]. Quantitative measurements of mRNA levels can be achieved using several 
approaches; however, some of these approaches are not suitable when working with mammalian oocytes or 
preimplantation embryos because of the difficulty in gathering the large amount of starting material needed to obtain 
enough RNA to perform these techniques [17].   In order to study comparative OCT4, IGF1 gene expression in 
various stages of development of preimplantation should be used standard control and internal control. Therefore, 
Actin as internal control to quantify RT-PCR reaction was used. 30 times in the experimental stages of development 
of before implantation embryo produced to IVF Showed that OCT4 gene expression in 8-cell stage is considerably. 
In 16-cell stage, it decreased the expression of cell and in 32-cell stage increased again. IGF1 gene expression was 
detectable in stages 8 and 32 cell. While the expression of the IGF1 gene was not detected in 16-cell stage. Previous 
studies showed that in vitro embryo production effect on different gene expression so It seems that the IVF 
procedure is performed in order to produce bovine embryos in vitro on the expression of two genes OCT4, IGF1 in 
various stages of development (1-2).Laboratory findings of this study confirmed the above issue. As was shown in 
previous studies, Changes in culture conditions and methods of optimizing the production of bovine embryos in 
vitro Similar circumstances, natural environment for the fetus can be provided [19, 20]. embryo viability in more 
advanced stages of development will produce. IGF1 gene. 
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