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ABSTRACT

RAPD techmque and electrophoresis in polyaciylamide gel provided characteristic fingerprints

for Eimeria necairixy isolales.

The 1solate of Eimcria necatrix was collected from 3 different localities in Egypt (El-Giza, Kena
and Damanhour) 4 oligoncucleotides reflected different phylogenetic relation -among the 3 E. necatrix,

isolate.

The degree of similanty between the three isolates reflected the presence of both species-specific
and even stramn-specific bands, the statistical analysis suggested a doser phylogentic relaticnship between
El-Giza and Damanhour, Fimerio neeatriv 1solales which are distantly relation to Kena.

RAPD technique could casily differentiate with o great potential the minor change in the genomes
of the related genotypes of Fimeria necatriv isolates in liaypt.

INTRODUCTION

Coceidiosis of domestic fowl is a world
disease caused by obligatory intracellular
protozoa of the genus Eimeria. Tt is responsibie
for important economic losses in poultry
praduction. The discase is characterized by
enteric icsions of variable extent and severity,
reducing the absorptive function of the
intestinal mucosa, thus lcading to weight loss,
diarrhea, poorer feed conversion and mortality
in the affected flock (7,2} developed the
random amplified polymorphic DNA (RAPD)
technique which js bascd on the amplification
of anonymous targets by the use of arbitary
primers.

This gencrate fingerprint of multiple
bands. Because no previous knowledge of
nucleotide sequence is required, RAPD has
been used for discriminating  parasite
population, such as Ennenia (3-8).

The objectives of this study were
isolation and identification of Kinteria necatrix
from 3 dilferent Egypt localities El-Giza
(isolate 1), Kena (isolatc 2) and Damanhouer
(isolate 3) and amplification of the isolated
Eimeria necatrix DNA using RAPD techiique.
Detection of the  homogenicity  and
heterogenicily among the amplificd DNA of
FEimeria necatrix from the different localities,

MATERIAL AND METHODS
1. Efmeria necatriz isolates

Three Eimeria necatrix oocysts (field
isolates) were taken from the intestinal
micosal lesions of naturally infected chicken
(9) from diffcrent localities El-Giza (isolate
Na. 1), Kena (isolate No. 2} and Damanhouera
(isolate No. 3). In-vitro sporulation of each
isolate was developed in 2.5% polassium
dichromate solution (10). The isolate were
stored at 4°C until used.

2. Isolates purification and propagation

Three Eimeria necairix isolates were
purified by infecting 7 days old chicks with
single oocysts and there after maintained by
passage in another groups of chicks (714,11).

3. DNA extraction

DNA  extraction  was carried out,
according to (12), 5 x 107 oocysts of each
sample were cleaned with sodiun hypochlorite
solution for 10 minutes at 4°C, washed three
times with deionized water and resuspended in
cxtraction buffer (10 mM Tris-Cl pH 8.0, 50
mM  EDTA pH 8.0). The ooysts and
sporocysts were completely broken down by
vortexing, The lysate was centrifuged at
14,000 g for 10 minutes to eliminate debris
and then digested with DNase se-free RNasc A
(20 ug/ml) at 37°C for 1 hour. A further
dizestion with proteinase-K (100 ug/ml} and
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SDS (0.5%) was catried out at 50°C for 2
hours the DNA was then extracied once with
one volume of phenol, phenol/chloroform and
chloroform and (hen precipitated with ethanol
and ammonium acetate. The pellet was washed
with 70%% ethanol and resuspended in TE (10

mM Tris-C1 plT 8.0, 0.1 mM EDTA pi 8.0).
4. RAPD amplification

Cight 8-mer oligonucleotides (E13,
Ol1, A2, C19, B7, OI, 04 and B8) wure
synthesized by Biotechnology Center for
Services and Rescarch in Faculty of Veterinary
-Medicine, Cairo Untversity. Each primer was
used with each of the isolate for random
amplification of genomic DNA (2,13),

Amplification was carricd out in a total
reaction volume of 50 ul containing 10 ng

2

Eimeria necatrix DNA, 1x PCR buffer, 2.5 ul
of 50 mM MgCl;, 5 ul of 2 mM dNTps, 1.0 ul
tag polymerase and 2 ul of primer. The
reaction mixture was overlaid with 100 ul of
mineral oil.  The DNA was initially
denaturated for 4 minutes at 94°C. The PCR
was carried out one minute at 94°C, one
minute at 353°C and 2 minutes at 72°C for a
total of 35 cycles,

5. Gel elcctrophoresis

The PCR were electrophorized (7) in
polyacrylamide gel using Tri-borate EDTaA
buffer. The gel containing separated DNA was
stained in the ethidium bromide stain (14)
standard molecular Hae I1I digest DNA marker
supplied by Biotool, Spain.

The 8 primers used are as follows:
k

A2 TGCCGAGCTG
A8 GTCCGCTC

B7  GGTGACGCAG
0l _ GGCACGTAAG
E13 CCCGATTCGG
Q11 GACAGGAGGT
C19 GTTGCCAGCC
04 AAGTCCGTC

RESULTS only one monomorphic band of molecular size

Fiimer A2 as shown in fig, §. and
Table 1. revealed a total number of 9 different
amplified DNA bands for the three isolates
under study.

The  clectro-phonetogram  of  the
isolates displays 8 different polymorphic
bands of molecular size 1600, 1500, 900, 800,
700, 500, 400 and 300 bps.

Close inspection of the data shows 7
different diagnostic  bands characterizing

specific isolate. Isolate I displays a number of

3 bands of molecular sizes 900, 800 and 400
bps. However, isolate 2 shows no diagnostics
bands while isolate 3 exhibits 4 different
diagnostic bands at molecular weights 1600,
1500, 700 and 300 byprs. The

clectrophonetogram of the 3 isolates revealed

1100 bps.

As far as primer B8 is concerned the
electrophonetogram of the 3 isolates displays
the highest number of bands (i.e. 10 bands).
Isolate I shows 2 different positive diagnostic
bands (i.e. 1100 and 700 bps) no diagnostic
bands appeared for isolate 2 while isolate 3
revealed 3 different diagnostic bands of
molecular size 1300, 1000 and 400 bps.

Primer B7 as shown in Fig. 2. and
Table 2. revealed a total number of 7 different
amplified DNA bands for the 3 isolates under
investigation. The electrophonetogram of the
isolates displays 4 polymorphic bands of
molecular size 250, 175, 150 and 125 bps. The
3  remaining bands are monomorphic
exhibiting the molecular sizes of 200, 100 and
75 bps.
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Isolate 1 shows nither positive nor
negative diagnostic bands as far as primer B7
is concerned. However, isolate 2 displays only
one negative marker band (125 bps), while
isolate 3 exhibits 2 negative bands of {75 and
150 bps. '

The elecrophonetogram of primer Ol
shows a number of 9 different amplified bands
Fig. 2 and Table 2.

Table 1. RAPD analysis using two different
from Giza, Kena and Damanhour

The 3 bands of molecular sizes 200,
125 and 100 bps are monomorphic, the
remaining size bands of molecular sizes 300,
275, 225, 175, 150 and 75 bps are
polymorphic. Moreover, isolate 1 and 3 each
show only one positive diagnostic bands of
molecular size 175 and 75 bps respectively.

primers for three Eimeria necatrix isolates

A2 BE .
Primers TGCCGAGCTG Primers GTCCGCTC
3-sequerice-3 Eimeria necatrix isolates of 5-sequence-3 Eimeria necatrix isolates of
Polymorphic Polymorphic
and (Giza | Kena | Damanhour and Giza | Kena | Damanhour
monomorphic monomorphic
band band
1600 0 0 1 1600 0 0 0
1500 0 0 1 1500 0 0 0
1400 0 0 0 1400 0 0 0
1300 0 0 0 1300 0 0 1
1200 0 0 0 1200 1 1 0
1100 1 1 1 1100 1 0 0
1000 0 0 0 1000 0 0 1
900 1 0 0 900 1 0 1
800 1 0 0 800 | 0 1
700 0 0 1 700 1 0 0
600 0 0 0 600 1 0 i
500 1 0 i 500 1 0 i
400 i 0 0 400 0 0 1
300 0 0 1 300 0 0 0
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Table 2. RAPD analysis using two different primers for three Eimeria necatrix isolates
from Giza, Kena and Damanhour

B7 01
Primers GGTGACGCAG Primers GGCACGTAAG
>-sequence-3 Fimeria necatrix isolates of 3-sequence-3 Eimeria necatrix isolates of
Polymorphic Polymorphic
and Giza { Kena | Damanhour and Giza | Kena Damanhour
monomorphic monomorphic
band band
300 o 0 0 300 0 1 1
275 0 0 0 275 1 1 0
250 1 1 0 250 0 0 0
225 0 0 0 225 0 1 1
200 I 1 1 200 1 | 1
175 1 1 0 175 i 0 0
150 1 1 0 150 i | 0
125 1 0 1 i25 1 1 1
100 | 1 1 100 1 1 !
75 1 1 1 75 0 0 1

Table 3. Degree of similarity among E. necatrix isolates using Dice Coefficient of PCR-
RAPD amplified bands

Giza Kena Damanhour
Giza 100 60 96
Kena 60 100 62.5
Damanhour 96 62.5 100
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Fig. 1 . RAPD profile 'Eimeria rrec'rrtrr‘x genomic DNA isolates amplified by 2 random
oligonucleofide primers
Lane 1, 4: Isolate No. (1} Lane 2, 5: [solate No. (2)
Lane 3, 6: Isolate No. (3} Lane 1, 2, 3: amplified 'CR product using primer A2
Lane 4, 5, 6: amplified PCR product using primer B8
Lane 7 (M): Iae Il DNA digest, Biotoal, Spain
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Fig. 2 - RAPD profile of Eimeria necatrix genomic DNA isolates amplified by 2 random
oligonucleotide primers

Lane 1, 4: Isolate No. (1) ! Lane 2, 5: Isolate No. (2)

Lane 3, 6: Isolate No. (3) Lane 1, 2, 3: amplified PCR product using primer B7
Lane 4, 5, 6: amplified PCR product using primer (71

Lane 7 (M): Hae III DNA igf::at_. Biotcol, Spain
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Fig. 3. Adenogram showing the phylegenoic reiation among the 3 Eimeria necatrix
60 = Kena
1 Giza
96
3 Damanhour
. - . revealed 60% while damanhour and Kena
DISCUSSION _ revealed similarity to 62.5%.
pqrasiti?wginseizg(sndl;)t?flcfc:i)Snep?){lllt?; m‘?loi Our results revealed that the isolates of

disease is universally found wherever chicken
arc raised. Economic losses from coccidiosis
are mortalitics, weight loss, low feed
conversion rate, decrcase in cgg production as
well as delayed sexual maturiiy in pullets (75).
The majority of outbreaks of coccidiosis were
caused by E. necatrix (62.75%) followed by E,
acervulina and E. tenella (12.86% and 9.91%
respectively) (16).

Classic taxonomic method can not
differentiatc  betwcen different isolates or
strains of the same species. The recently
developed method using RAPD providing
specific fingerprints to diffcrentiate between
tsolates or strains of dillcrent protozoa
including Babesia bovis {17). Theileria
arnulata (18) and Eimeria (3,3).

The 4 different decamr primers used 1t
PCR-RAPD study revealed gcnotype-specific
fragment. These DNA fragments or bands can
be used as diagnostic or marker bands to
characterize a given isolate (genotype) for a
given primer. In this respect, thc most
indicative used primer s A2 (1e. 7 bands)
followed by B8 (i.e. 5 bands) and then O1 (i.e.
2 bands). On the contrary. the primer B7 is the
least indicative ong (i.c. zcro bands) compared
to the others. The degree of similarity among
the 3 standard E. necatrix isolates using 4
oligonucleotide primer was tested and the
results werc scored as shown in Tables 1. 2
and 3 and Fig. 1. 2 and 3. The similarity
between the 2 species revealed a great
similarity between El-Giza and Damanhour 10
a proportion of 90% while Giza and Kena

both the Giza and the Damanhour one closely
similar to 2ach other, but Kena strain was non-
similar to other 2 strain that may refer to trials
for vaccine preparation should consider both
similarity and non-similarity results showuld
be considered in order to avoid vaccimation
[ailure for trials of vaceine preparition.

The obtained data 1s in a good
agreement with the observation to documented
by (4) and (5) who used RAPD method to
compare different strains of E. tenella and k.
acervulina. They mentioned that the degree of
relationship may vary according to the strains
within aspects and probably according to the
used primer.

Ths finding was confirmed by (2) who
xnentioned that RAPD  technique  can
differentiatc and clanify even the minute
Jifference between the isolates of the same
species.
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