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ABSTRACT

Sudy 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 devel opment. 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 timein
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 thisfor 8 cell stage. It is noteworthy that in the 16 cell stage, thereis no
detectable expression for IGF1 and OCT4. Also media conditions in 1VF embryo production can affect in gene
expression.
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INTRODUCTION

Evaluation of gene expression in multicellular eyaisris the most important step in the developmegeaktics [1].
Therefore, determination of differences between rARBVels providesa good tool to help viable oocyte and
complete evolutionMany methods have been used to study gene expnetisat includeReal time RT-PCR,
immunohistochemistry, microarray and several othethods [2]. RT-PCR method issansitive method for semi-
quantitative comparison of gene expression betvietah provides in various stages of cleavage batveeilation
and implantation [3].
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Oct4 genegritical factor isfor controlling the development of mammalian emisry®OU transcription factors are
involved in transcriptional regulation during eadynbryonic development and cell differentiation. [@ct-4, a
member of this family, has been shown to be unttéat segulation during murine developmefriterestingly, all
members of the class to which Oct-4 belongs areessed during early embryonic development [4, S Dct-4
has been found only in mammalian species. Subsequmelysis established that Oct-4 is expressedigfiraut the
preimplantation period. Oct-4 mRNA and protein present in unfertilized oocytes, as is typical afsthmRNAsS,
Oct-4 mRNA levels drop dramatically after fertiltin, although Oct-4 protein is detectable in thelai of two-
cell embryos. Zygotic Oct-4 expression is activapeidr to the eight-cell stage. Expression of O¢BRNA and
protein is abundant and uniform in all cells of #mbryo through the morula stage. However, as theraells of
the morula differentiate into trophectoderm, Ods4lownregulated and becomes restricted to celtbeiCM in
the blastocyst [6]. The Oetgene has been found only in mammalian speciesafftieo acid sequence of human
Oct-4is 87% identical to that of the mouse (@ct-4 is the earliest expressed transcription faittat is known to
be crucial in murine preimplantation developmentd]Z Oct-4 expression is downregulated during fation of the
blastocyst [9]. Oct-4 acts as a transcription fafdo many genes specifically expressed in plugpotells [10, 11].
Insulin-like growth factor 1 (IGF1) is an importaandocrine signal for regulation of early embryodevelopment
In the cow, for example, IGF1 can increase the @rign of preimplantation embryos becoming blasstsyand
alter blastocyst gene expression [12, 13, 14]. ating IGF1 is synthesized and secreted primdnlythe liver
although it is also expressed in several reprodedissues including, in the cow, ovary, ovidudgrus and embryo
(15,16). IGF-1 is a small peptide of 70 amino aeidth a molecular mass of 7649 Dalton’s (12) IGI5-bne of the
two ligands of the IGF system, which also inclutles receptors, six high-affinity IGF binding pratei (IGFBPS)
and IGFBP proteases [15].

IGF-1 regulates cellular proliferation, differeritan, and survival. Mitogenic and primarily antiggotic effects
induced by IGF-1 have been reported in preimplénaembryos of several mammalian species [13, Thg
bovine embryonic genome is transcriptionally ineetiluring the first cell divisions until the embmgaches the 8-
to 16-cell stage, when the major resumption ofdcaiption occurs [17, 18] The study of gene expogsprofiles in
embryo developmenin terms of understanding and etiology of diffiyulvhich in IVF embryos development
process faces, will help [19, 20]. Therefore, weided to study the possible differences in the esgion of two
genes OCT4, IGF1 in bovine embryos at differengeseof development.

MATERIALSAND METHODS

In this study bovine embryos produced by IVF in @erof Shahrekord University of cattle embryos, evesed.
Total RNA was extracted from the cells with TRIZ@dllowing the protocol suggested by the manufactared
treated with DNase | to remove contaminating DNIA. numbers embryo culture medium and placed inlsriss
and was added to it 10 microliters sterile watdreT freez-twu in liquid nitrogen twice. 50 pl TEffew, PH = 7.5
was added to embryos. And then 30 ml lysis buffasvadded. After mixing with pipette several timess
incubated for 5 min at room temperature. 30 ul @ftorm was added to the above composition. Thengodown
gently for 15 to 30 seconds was mixed and 10 tanlfutes at room temperature the mixture was inadat
Samples for 15 min at 4 ° C in 12000g and was dfaged. Upper phase was carefully separated , 7@qdropyl
alcohol was added. It was incubated for 10 miroahr temperature. These vials at 4 ° C for 8 mihd600g was
centrifuged. After removal of the supernatant, i0G0% alcohol added to the bottom sediment anti°a€ for 5
min in 120009 was centrifuged. After removal of eumatant was removed gently residual alcohol.

Vials with 12 pl of injection water were washed w&he resulting RNA at -70 ° C was maintained whawed.
cDNA synthesis
0.5 pl reverse primer OCT4 and 0.5 pl reverse prifimtin was added to 10 pl of RNA extracted frombepos and
was placed in cDNA synthesis program at 70 ° C5feninutes, then immediately placed on ice.4 ul éxction
buffer, 1ul Rnasin, 2ul dNTP 10 mM added to it arab placed in per again. after 5 minutes addi@git M-Mulv
RTase. One hour at 37° Cand 10 minutes at 70 °d&@der to disable the enzyme was placed. The iegudlDNA
in -20 ° C is maintained.
Multiplex RT-PCR
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PCR reaction was performed in 40 cycles. Denatunasit 94 ° C for 30 seconds, Hybridization at 56fo€35
seconds, Extension at 72° C for 30 seconds. Rewersscription--PCR (RT-PCR) products were sepdrate8%
polyacrylamide gels and visualized with silver salt

Table 1. primersused in thisstudy.

OCT4F 5-GGAGCCGGGGTCGAGAGCAAC-3

OCT4R 5-TCGGCCTGGGTATATCCTAGTG-3
IGF1F 5-CTATCTGGCCCTGTGCTTGCTC-3
IGF1IR 5-GCAGTACATCTCCAGCCTCCTC-3
ACTF 5 AGACCTTCAACACCCCAGCC-3
ACTR 5-TGGGCACAGTGTGGGTGACC-3

RESULTS

In order to optimize the reaction conditiofisst, PCR was performed with cDNA equivalents differésgues and
cells for example ovary tissublesenchymal cellsyovine liver.(figurel)

M 1 2 3 NC

Figure 1. RT-PCR on RNA extracted from bovineliver for IGF1 gene expression (229bp) NC: negative
control. Theresults of threetimes repeat tests.

The results of the Multiple RT- PCR reaction on eyob produced by IVF is shown in Figure 2. The ffivgs
showed that expression of IGF1 gene in the cefi®Z). The results also indicabet4 expression in 8 and 32
cells. (Fig. 3)

FIGURE 2. Multiplex RT-PCR on RNA extracted from bovine embryosto study | GF1 gene expression. a-Actin gene (114bp) isused as
an internal control. Embryos wer e used in the 32 cells for nine timesreaction (Acrylamide gel 8%)
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FIGURE 3. Multiplex RT-PCR On RNA extracted from bovine embryosto study OCT4 gene expression. . a-Actin gene (114bp) is used
asan internal control.(Acrylamide gel 8%.) Wells1 and 2; 8-cell stage embryosWells 3 and 4; 32-cell stage embryos.

DISCUSSION

One of the important applications of methods basednolecular biology is genetic diagnosis preimgdson.
Attention tothe gene expression profile in the early stagdstaf developmentyill be realized theole of genes in
important developmental events; including growtd differentiationiln mammals, the study of gene expression in
the preimplantation embryo has been difficult beeah® standard procedures used to quantify mRN A rgdg
require large amounts of starting material. Theettgument of protocols using different quantitatsteategies
generally involving the polymerase chain reactiB€R) has provided new tools for exploration of gergression

in preimplantation embryos [17Quantitative measurements of mMRNA levels can bdesed using several
approaches; however, some of these approachesoarsuitable when working with mammalian oocytes or
preimplantation embryos because of the difficultgathering the large amount of starting materiaideel to obtain
enough RNA to perform these techniques [17f order to study comparative OCT4, IGF1 gene esgiomin
various stages of development of preimplantasbauld be usedtandard control and internal control. Therefore,
Actin as internal control to quantifgT-PCR reaction was use80 times in the experimental stages of development
of before implantation embryo produced to IVF Shdwieat OCT4 gene expression in 8-cell stage isiderably.

In 16-cell stage, it decreased the expression lbbod in 32-cell stage increased agaitF1 gene expression was
detectable in stages 8 and 32 célhile the expression of the IGF1 gene was not dedeinn 16-cell stageRrevious
studies showed that in vitro embryo production @ffen different gene expression so It seems thatlW
procedure is performed in order to produce bovimérgos in vitroon the expression of two genes OCT4, IGF1 in
various stages of development (1-2).Laboratoryifigs of this study confirmed the above issfig.was shown in
previous studiesChanges in culture conditions and methods of optimgi the production of bovine embryos in
vitro Similar circumstances, natural environment thee fetus can be provided [19, 2@8bryo viability in more
advanced stages of development will produé&&1 gene
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