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SUMMARY

Random amplified polymorphic DNA (RAPD technique) gives
characteristic fingerprints or genetic polymorphism for Eimeria stiedae

isolates. The isolates were collected from three different localities in

Egypt (Al-Bahyra, Assiut and El-Kalybia provices). Four
oligonucleotides primers reflected different phylogenetic relationship
among the 3 Eimeria stiedae isolates. The degree of similarity between
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bromide (0.5 ug/ml), visualized under UV light and photographed with a
Polaroid camera using type 667 film.
The 8 used primers are demonstrated as follow:

El3 CCCGATTCGG
Ell GAGTCTCAGG
011 GACAGGAGGT
019 GGTGCAGGTT
A2 TGCCGAGCTG
04 AAGTCCGCTC
A8 GTTGCCAGCC
B8 GTCCGCTC
RESULTS

Fig. 1: RAPD profile of Eimeria stiedae genomic DNA isolates
amplified by 2 random oligonucleotide primer

Lane 1, 4: Isolate No. (1) Al Bahyra

Lane 2, 5: Isolate No. (2) Assiut

Lane 3, 6: Isolate No. (3) Al Kalybia

Lane 1, 2, 3: Amplified PCR product using primer E11

Lane 4, 5, 6: Amplified PCR product using primer E13

Lane 7 (M): Hae III digest DNA marker supplied by Fin Zym-Finland
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Table 1: RAPD analysis using two different primers for three Eimeria
stiedae isolates from Al-Bahyra, Assiut and Al-Kalybia.

E11 Primer GAGTCTCAGG
MW Strain 1 Strain 2 Strain 3
640
603
520
427
350
330
310
280
E13 Primer
MW S
630
570
560
530
480
380
320
300
290
‘ 270
Strain (1): Al-Bahyra
Strain (2): Assiut
Strain (3): Al-Kalybia
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Fig. 2: RAPD profile of Eimeria stiedae genomic DNA isolates
amplified by 2 random oligonucleotide primer

Lane 1, 4: Isolate No. (1) Al Bahyra

Lane 2, 5: Isolate No. (2) Assiut

Lane 3, 6: Isolate No. (3) Al Kalybia

Lane 1, 2, 3: Amplified PCR product using primer O11
Lane 4, 5, 6: Amplified PCR product using primer O19
Lane 7 (M): 100 base pair ladder (Biotoo!l Spain)
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Table 2: RAPD analysis using two different primers for three Eimeria
stiedae isolates from Al-Bahyra, Assiut and Al-Kalybia

O11 Primer

GACAGGAGGT

MW

Strain 1 [

Strain 2

Strain 3

310

295

290

280

200

140
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0189 Primer

GGTGCACGTT

MW

Strain 2

Strain 3

330

1

310

300

290

280

210

160

w
=
-

0
1
0
1
|
0
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Strain (1): Al-Bahyra
Strain (2): Assiut
Strain (3): Al-Kalybia

Table 3: The degree of similarity among E. stiedae isolates using Dice
Coefficient of PCR-RAPD amplified bands

; ; Relation Coefficient
£ Saesias wolaiek Al-Bahyra Assiut AlKalybia
Al-Bahyra 100.0 71.4 63.4
Assiut 71.4 100.0 66.7
Al-Kalybia 63.4 66.7 100.0

Fig. 3: Adendrogram showing the phylogenetic relationship among the 3
} E. stiedae isolates of Al-Kalybia, Assiut and Al-Bahyra

0.65

Isolate (3)
Isolate (2)

0.71

Isolate (1)
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Primer El1 as shown in the electrophonetogram (Fig.-1) and
(table-1) revealed a total number of 8 different amplified DNA bands for
the three isolates under investigation. The electrophonetogram of the
isolates, displays five different polymorphic bands of molecular sizes
bps 603, 520, 427, 350 and 330 bps. Close inspection of the data shows
2 different diagnostic bands each characterizing specific isolate. One
diagnostic band of MW 427 bps appeared in isolate 3 while the second
band (330 bps) characterized the banding pattern of isolate 1. The 3
remaining bands are monomorphic exhibiting the molecular sizes of 640,
310 and 280 bps.

As far as primer E13 is concerned, electrophonetogram (Fig. 1,
Table 1) displays the highest number of bands (i.e. 10 bands). The 3
monomorphic bands exhibit the molecular weights of 320, 300 and 275
bps. However, the seven polymorphic bands show molecular weights ¢f
630, 570, 560, 530, 480, 380, and 290 bps. Isolate (1) shows 2 positive
diagnostic bands of MWs 560 and 380 bps. Isolate (2) shows a positive
diagnostic bands of molecular sizes 570 and 290 bps and isolate (3)
shows only one positive diagnostic band of 530 bps.

The electrophonetogram of primer O11 displays 4 monomorphic
and only 2 polymorphic bands (Fig.-2 and Table-2). The monomorphic
bands exhibit molecular weights of 310, 295, 280 and 200 bps. The 2
polymorphic bands shows molecular weight of 290 and 140 bps. The
band of 290 bps is considered to be diagnostic for the isolate 3, while the
other band is positively diagnostic for isolate (1). Data presented in Fig.
(2) and Table (2) (primer O19), shows 6 polymorphic and only one
monomorphic bands for the 3 isolates. The monomorphic band has a
molecular size of 300 bps while the polymorphic ones show molecular
weights of 330, 310, 290, 280, 210 and 160 bps.

The bands of 290, 330 and 160 bps are positively diagnostic for
isolates 1, 2 and 3 respectively.

The degree of similarity among the 3 studied isolates was
numerically estimated using the Dice Coefficient method (Table-3). The
similarity matrix was employed to generate the dendogram as illustrated
in Fig. (3). The highest coefficient value (71.4) was scored between
isolates 1 and 2. The lowest value (63.4) was estimated between isolates
1 and 3. The intermediate coefficient value (66.7) was recorded between
isolates 2 and 3.
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DISCUSSION

Liver coccidiosis of rabbits is caused by Eimeria stiedae. The
RAPD method providing specific fingerprints to differentiate between
isolates or strains of different protozoa isolates or strains of different
protozoa including Trypanosomes (Waitumbi and Murphi, 1993),
Babesia bovis (Ali et al., 2002), Theileria annulata (Gamal El-Din ef al.,
1998), Eimeria (MacPherson and Gajad Har, 1993, Shirley and
Bumstead, 1994) and Eimeria tenella (Gamal El-Din et al., 2003).

The 4 different decamer primers used in PCR-RAPD study
revealed species-specific DNA bands. The degree of similarity among
the 3 studied Eimeria stiedae isolates using 4 oligonucleotide primers
was tested and the results were scored as shown in Table 1, 2, 3 and 4
and Figures 1, 2, 3 and 4.

The obtained results showed different levels of similarity as
reflected by the nature of polymorphism. All primers showed different
levels of polymorphism (dissimilarity). Primer E13 and 019 showed the
highest level of polymorphism as reflected by the presence of seven and
six polymorphic bands respectively. E11 primer showed an intermediate
number of polymorphic bands (5 bands). On the contrary, primer 011
showed the lowest level of polymorphism as reflected by the presence of
only 2 polymorphism bands. Therefore, primers E11 and O19 are
considered as the informative ones, considering the polymorphic bands
when present, it is known as a positive diagnostic mark. On contrast, it is
considered as a negative diagnostic mark when absent. The obtained data
is in a good agreement with the observation documented by Procunier et
al. (1993) and Shirley and Bumstead (1994) who used RAPD method to
compare between different strains of E. tenella and E. acervulina. They
mentioned that the degree of relationship may vary according to the
strains within species and probably according to the used primer. This
finding was also confirmed by Williams et al. (1990) who mentioned
that RAPD technique can differentiate and clarify even the minute
difference between the isolates of the same species.

Eimeria stiedae isolates of Al-Bahyra and Assiut (1 and 2
isolates) are clustered in one phylogenetic group (71.4) and separated
from Al-Kalybia isolate (isolate 3). This suggests a closer phylogenetic
relationship between isolate Al-Bahyra and Assiut (1 and 2 isolates)
which are distantly related and comparatively far from the isolated E.
stiedae of Al-Kalybia (isolate 3).
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Our results revealed that the isolates of both Al-Bahyra and
Assiut (1 and 2 isolates) are closely similar to each other, but Al-Kalybia
strain was not-similar to other 2 strains and this finding directs the
attention that may refere to trials for vaccine preparation should takes in
consideration both similarity and non-similarity between different
Fimeria strains in order to avoid vaccination failure.

Jinally, PCR-RAPD technique represents a highly sensitive
powerful method of mapping the genomic DNA polymorphism of E.
stiedae.
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