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ABSTRACT

Zona peilucida is one of the protective layer of the egg cell and has a function as an intermediary species-

specific fertilization. Glycoproteins of human and bovine zona peliucida is composed of three types, namely ZP1,

ZP2 and ZP3. ZP3 gene has amino acid sequence homology with other mammals. Oligosaccharides components

of the zona pellucida glycans are composed from units of asparagine residues (N -linked) and serine/threonine (O

-linked). The aims of this study was to analyze the DNA sequences of human and bovine and further predicts

glycans site on amino acid sequence of human and bovine ZP3. In this study, ZP3 gene fragments have been

isolated from bovine and humans were analyzed in Silico. This work were conducted by comparing the data of
DNA sequence from human and bovine PCR product using NCBI BLAST. The results showed that there were
similarities at amino acid positions number 23-38. bZP3 sequence had three giycans site (Asn-X-Thr/Ser) and one

site on hZP3 glycans. One of the sites was conserved between the two species.
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INTRODUCTION

Fertilization is the process of a sperm joining an
egg that involves cell-cell fusion of sperm with oocyte.
Important aspect of early development that under-
standing of the mechanisms these interaction events
and study cellular function [1]. This interaction be-
tween highly specialised cells provides a unique exam-
ple of many cellular processes which is initiated by spe-
cific cell adhession, cell signaling, regulated exocytosis,
cell migration, cell fussion, reguiation of cell cycies and
finally the initiation of embryonic development [1].

Galactosyltransferase is a protein in the sperm sur-
face to specific glycoside ligand on the egg that may act
as the receptor that binds to the zona pellucida 3 and
initiates the acrosome reaction [2]. The enzyme Beta-
1,4~gaiactosyl»transferase I (GalTase) was one of the
first mole-cules involved in sperm-egg interaction

which was studied [3]. If there are blockade in the ZP3
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sperm interaction fertilization will not occur. This is
the basis for

immunocontraception methods aimed to biocking

developing  alternative ~ vac-cine
fertilization by way of immune response mechanisms
induction that interfere with recep»tor»iigand binding
exist in the egg and sperm [4].

Information about the primary structure and func-
tion of the zona pellucida proteins from other species,
especiaily cattle and humans is very little. Zona peilu—
cida in humans and cows iscomposed of three glyco-
proteins ZP1, ZP2 and ZP3, each of which has a func-
tion in the fertilization process. In this study showed
that zona pellucida protein 3 coding gene have in com-
mon with other mammals.

Biocomputation technological developments be-
come an alternative to identify and predict the struc-
ture of a gene or protein function based on existing in-
formation. The protein structure and function are able
to predicted and reconstructed based on known DNA
sequence, therefore this research will be the structure
reconstruction of the zona pellucida protein 3 so the
glycan sites of bovine and human ZP3 are able to pre-

dicted.
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MATERIALS AND METHODS
Isolation of bZP3 DNA

bZP3 DNA from oocyte colection were washed
with PBS and centrifuged 11.000 rpm for 15 min.
Buffer lysis and proteinase K were added and
homogened. Oocyte incubated one until three hour at
56°C. Buffer lysis added and incubation at 70°C in 10
min, homogene and ethanol absolute were added.
Oocyte homogenate were transfered to membrane
silica in a tube and washed with buffer and then
sentrifuged 11.000 rpm, one minute. Supernatant were
removed and the pellet were resuspended with TE
buffer. bZP3 DNA concentration were measured using
UV-Vis spectrophotometer.

Human Blood DNA Isolation

Blood from EDTA tube transfered to propilen tube
and added RBC lysis. Incubated in temperature room
for 10 min and centrifuged in 3000 rpm for 10 min at
25°C. Pellet added with cell lysis solution, mix gentle,
incubated at 37°C shaker waterbath. EtOH absolut
were added and centrifugated in 10.000 rpm and the
pellet were mixed with 70% ethanol. After that, the
pellet were dried out and added with TE buffer pH 7,6
and stored in -20°C. The human sera used in the
reaserch was approved by ethics committee Faculty of
Medicine, Brawijaya University.
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Figure 1. A. Electroforeted product of whole DNA human and bovine in agarose gel 1,5% with ethidium bromide. Band of whole

200 bp

94°C for 1 min, 40 cycles at 94°C for 30 second, 57
°C for 30 second, 72°C for 45 second, and the final ex-
tension at 72°C for 7 min. Oligonucleotide primers (5'
to 3) hybridizing to the coding strand include: reverse
5’ATGC CTC GAG CTA CCT GCG GTT ACG GGA
AGC-3’ and forward 5’ATGC GGA TCC ATG GTG
GAA GGC TCG GCT GAC-3 by 10 pmol/ul concen-
tration, incorporating BamH1 and Xhol restriction
sites, respectively. The PCR products were electro-
phoresed on 1,5% agarose gels.

In Silico Analysis

PCR products were purified first and DNA se-
quences were confirmed by DNA sequencing using an
ABI Prism 3100 sequencer-avant genetic analyzer (4
capillaries) products from Applied Biosystems USA.
The method used was fluo-rescent-dye terminator cycle
sequencing. Analysis of alignment DNA sequences
hZP3 and bZP3 used BLAST program found on the
NCBI.

RESULTS AND DISCUSSION

Whole DNA from human and bovine were elec-
trophoresed on 1,5% agarose gels. Concentration of
whole DNA from human was 59,4 pg/ml (line 3) and
bovine was 26,9 pug/ml (line 1-2) (figure 1A).

ZP3 gene fragments from human and bovine prod

M 1 2 3 M 4 5 6

B

DNA have more than 10000 base pair. M : DNA ladder 10000 bp; line 1-2 : oocyte from bovine; line 3: human blood.

DNA documented using gel documentation system. B. PCR product was electroforeted showed Zona pellucida 3 gen from

human and bovine in agarose gel 1,5%. M : DNA  ladder 100 bp; lane 1-2 :hZP3; lane 4-5: bZP3; lane 3 and 6 : negative

control.

DNA Target Amplification

Isolated DNA from human blood were used as a
template for first-strand synthesis with oligonucleotide
primer. The first strand was amplified by PCR. PCR-
amplification cycles involved: initial denaturation at

uct PCR showed a band of ~200 bp, then nucleotide
sequence were determine using ﬂuorescent—dye termi-

nator cycle sequencing (figure 1B).
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B8P3 ATG TAA TOC TGT ACA AGG TGA CTG TOG CAC TCC AGC CAT TCC AGG AOG CAG CCT CGT o
= End Cys Cys The Asg End Leu Tsp Mis Ser Ser Mis Ser Asg Asg Gla Pro Asg o
HZP} - s e el &
40 50 L)
2P3  COCHAGGITAGICTCIGAGIGCA TAA TOG GAG CAT TTT CCA AAC OCC TOG COG TAC CAC GTT CAT CTG TAC AMA CAA TAG TAC OCA [ROT ATA AW ACC ATG
Aty Arg End Zeu Glu Ala Ind Trp Gl Mis Phe Pro Ass Ala Trp Arg Tyr His Val Mis lew Tyx Iys Gin End Tyr Ala [Sor TTe Jal The Mes
1593, GG AGG TAG CTC GAG GCA ATA CTT T0G COG GGC TCT ATG CGT TTT GCT CTG GOG AAT ATT GCT GAC ATC GOG GAT CAG CCC AAT TAG GOG TCT TGC
2 A Bod law Gin Ala Ile ey T Pro Gy Ser Mes Asg Pha Ala ew Gix Ase Ile Ala Asp Ile Ala Asp Gip Pro A End Ala Ser O
70 20 %0
BEP3 GGA CCA COC AMC ATT CAT ACC QCT TAC GAA OGA GAC GOC TTC TOT CTC CTA GAG ATG NAC OTA CTT TOG TOC GAA AMG TGC GAA TCA ATC CCA GAA
Gly Pro Azg Am Ile His Tnr Ala End Gly Gly Asp Ala Phe Qys lew lew Glu Mes Asm Val lew Irp Cyz Giw Iy® Cys Gly Ser Ile Pro Gly
MEP3 COG CXC AXC OCC GAT ACA ATC Q@CA TCA AGA CTA ACA TOG TAC TAC OTC CTA COCC ATA AT GAA TTT TTT COC TGA ACT ATT TTT GIC GIC CAT TAA
Mg Mis A Pro Asp Tng Ile Ala Ser Ary lew Inx Imp Tyr Tyr Val lew Pro Ile Asm Gy Fbe Ebe Pro End Ing Ile Ebe Val Asp Mis Ind
BIP3 CAA CAG CAA AGG ACC TTG TGA AGA TOC TOG AGG AMA CAG GTA CAA AAG TAT CTA TAT CCA
Gln Gln Gin Arg Thr lew Dnd Arg & Lew Pro
MEP3_ATT TG TAX TCT AAT AGT TTA TAT -
Ale Leu End Ser Am Ser lew Tyx
130 140
BSP3.. G5 ACT COG CAA GGA AMA AOC CAC TOC TCC AMA ACC GAC ATA AGA AAG CCA GIC TAC TOT TTG
Ala Thr Pro Glp Giy Lys Ser Mis Cyy Ser Lys Ing Asp Ile Arg lys Pro Asp Tyr Cyn &

Figure 2. Sequence DNA-amino acid between human ZP3 and bovine ZP3

Sequence of ZP3 gene that isolated from human
and bovine showed similarity in amino acid (figure 2).
The percentage of amino acid similarity between mice
with hamster 83.5%, 95.5% human with monkeys,
cows with pigs 84.3% and 73.1% of cows with human
(5].

Amino acid sequence of human and bovine had
similarities positions include SQWSRSASRNRR at
position 23-38. These sequence showed homology with
several published sequences, several of them have been
shown to be expressed in ZP3 of the oocyte.
Ailignment analysis using  NCBI BLAST showed

homology among various species mammalia in this

Amino acid region SQWSRSASRNRR were homology

among various species mammalia.
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