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ABSTRACT

Hydatid disease is one of the most common zoonosis with the global distribution caused by the larval stage
(metacestode) of small dog tapeworm Echinococcus granulosus that have dual impact on the economic and public
health concerns. Ten strain of E. granulosus were identified based on the genetic characterization (G1-G10), the most
common strain is sheep strain (G1) which is generally responsible of human Echinococcosis, some other genotypes as
G2, G3, G4, G5 and G6 were isolated from human. The molecular identification and strain determination is the initial
step for good management and minimizing the infection of CE. This study aimed to identify sheep strain from
intermediate hosts including human by polymerase chain reaction (PCR) using specific primer for sheep strain (G1)
and detect the genetic variation by sequencing. The specific primer of E. granulosus for sheep strain provide a
powerful tool for molecular and epidemiological studies on E. granulosus with possibilities for extension to other
genotypes using different molecular targets, the strain identification of E. granulosus is an important point that
provide control and management of this disease. The present study showed that the sheep strain is predominant in
Kurdistan, all samples were referred to sheep strain and sequence analysis showed slight micro variations within G1.

KEYWORD: Sheep strain, Genotype, G1, Strain identification, E. granulosus.

INTRODUCTION

Echinococcosis is a cyclo-zoonotic disease

of man and domestic animals, caused by
the larval stage of small dog tapeworm E.
granulosus (Gillespie and Pearson, 2001, and
Jawetz and Adelbergs, 2007). The metacestode
can grow in various parts of the body, but it is
found mostly in the liver and lungs (Markell et
al., 1999). Human is the dead end of the disease,
since the disease cannot be transmitted between
humans or from human to dogs (WHO and OIE,
2002).

Human hydatidosis occurs commonly as two
forms which differ in pathology, morphology and
epidemiology, cystic hydatid disease (CHD)
caused by the larval stage of E. granulosus, and
alveolar hydatid disease (AHD) which is caused
by E. multilocularis (Wen et al., 1993, and WHO
and OIE, 2002).

Recently more sensitive molecular techniques
are applied for discriminating species and strains
of E. granulosus (Salih and Al-Jamain, 2001),
to date 10 distinct genotypes (G1-G10) have been
described in world based on nucleotide sequence
analysis of the mitochondrial cytochrome oxidase
subunit 1 (CO1) , dehydrogenise subunit 1 (NDI)
genes and intra transcribed spacer 1 ( ITS1), these
different genotypes has been associated with

distinct intermediate hosts: sheep, pigs, cattle,
horses, camels, goats and cervid (Sanchez, et al.,
2010; CFSPH and OIE, 2011).

The applications of molecular tools for
genetic characterization of E. granulosus are
important for understanding the population
genetics, epidemiology and taxonomy of the
parasite (Thompson and McManus, 2002).
Different molecular tools have been applied to
strain identification and molecular
characterization of E. granulosus as summarized
by Bowles et al.(1992); Ahmadi and Dalimi,
(2002 and 2006); Bart et al.( 2006); Varcasia et
al.(2007); Bahttacharya et al.( 2007); Rinaldi et
al.(2008); Mrad et al.( 2010); Ergin et al.( 2010)
and Sanchez et al.(2010). It has been reported
that at least seven of these strains were isolated
from human, but the most common one is the
sheep strain (Eckert, 1998; Sanchez et al., 2010).
The identification of the strains has a
considerable point which provides good strategic
control program and management (Thompson,
and McManus 2002).

Many epidemiological studies indicated that
Echinococcosis is endemic in Kurdistan (Amin,
2007; Magid, 2008; Al-Nakeeb, 2004 and
Abdullah, 2010 Meerkhan and Abdullah, 2012;
Merza, 2012). Since there is no adequate studies
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on molecular and genetic diversity of E.
granulosus which will open a new clue in strain
identification and determination of strains which
are infective to human this study is regarded as a
first attempt in this domain in Kurdistan.

MATERIALS AND METHODS
Samples: The human hydatid cysts (Figs. 1 and
2) were collected from 12 patients post-
operatively in Slemani scientific teaching
hospital and Shorsh hospital, while animal intact
cysts were obtained from Slemani abattoir, which
included 10 cysts from goats, 12 from cattle and
20 cysts from sheep. The samples were
transported to the laboratory in a cool box, then
fluid and germinal layer of each cyst were
washed three times or until the supernatant
looked Clear. The sediments were
microscopically examined for fertility afterwards,
the samples separately (protoscolices and
germinal layer) were stored in sterile capped
containers containing about one volume (v/v) of
70% ethanol at 4 °C (Rahimi et al., 2007 and
Sharbatkori et al., 2009).

DNA extraction: Germinal layer was washed
three times with phosphate buffer saline (PBS)
(pH 7.2) or normal saline to remove the ethanol
(Bahataria et al., 2007) genomic DNA was
extracted using tissue extraction kit (Genaid,
Korea), the DNA dissolved in TE buffer and
stored at -20°C until use. The genomic DNA was
confirmed by running on Agarose gel 1.5% Fig.
(3).

PCR process: The PCR was performed
according to Dinkel et al. (2004) with few
modifications, in 25ul volume using a master mix
(Cinagene, Iran) contain 10-100 ng of DNA and
50 pmol of each primer E.g.sslfor. (5> GTA TTT
TGT AAA GTT GTT CTA 3’) and E.g.sslrev.(5’
CTA AAT CACATC ATCTTACAAT 3’).
The reaction was carried out in the Thermo cycle
(AB Biomed applie Sangafura) under the
following conditions: an entail stepping
(denaturation) at 95°C for 4 min followed by 35
cycles at 94 °C for 45 s, 55 °C for 30s, 72 °C for
45 s and 72 °C for 7 min, as a final extension step
.The results of PCR were detected on 1.5%
ethidium bromide stained Agarose gel

Figure (1): Intact cyst isolated from human liver

(Ammersham U.S.A.). Then the PCR product
purification (illustraTM GFXTM PCR DNA and
Gel Band Purification Kit) were used according
to the kit instructions:

Nucleotide sequencing: About 45ul of the PCR
product were purified using illustraTM GFXTM
PCR DNA and Gel Band Purification Kit and
sent for sequencing in Bioscience Lab.
Nottingham, UK.

RESULTS

The 12SrDNA gene of E. granulosus has been
routinely used to amplify a single band of 253bp
length, this protocol designed for sheep strain
(G1) identified by Dinkel et al. (2004). The
primer generates the expected band 253bp length,
after completion of PCR all samples showed a
similar pattern on 15% Agarose gel
electrophoresis (Fig.5). The amplicons were from
rDNA gene which is 700bp the primer amplified
the fragment between 335bp and 586bp. The
PCR product was purified and sequenced to
determine the genetic variation within sheep
strain, micro variations were observed. The
sequences were aligned with the previously
published G1 (GenBank AY462129) using
multiple sequence alignment ClustalW method
(BioEdit software program) (Fig. 4). Slight micro
variations were observed in three samples which
might be due to the occurrence of transverse
mutation of Leucine to Tryptophan in position
164 (T 164 G) and in position 191 the transverse
mutation of Serene to Methonine (G 191 T) in
both cattle (ca2) and sheep (shl) isolates. In
cattle (cal) isolate also transverse mutation of
Aspartic acid to Valine in position 209 (A 209 T)
was observed Table (1).
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Wells ==
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Figure (3): Represents genomic DNA isolated from the germinal layer of hydatid cysts.
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500bp =
253bp > R e L = — e
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Figure (4): Electrophoresis of PCR products for COI gene A= ladder; the 1-10 were the HC isolated from different int

ermediate hosts (1, 2 and 3 from human; 4, 5 and 6 from sheep; 7 and 8 from goats; 9 and 10 from cattle).
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Table (1): The base pair change and mutation within sheep strains

Source of HC bp change Position Amino acid change
human (hu) 100 % Identical with sheep strain (GenBank .
5 No mutation
AY462129).
sheep (sh) T—G 164 Leucine — tryptophan
ST 191 Serene — Methionine
goat (go) 100 % Identical with sheep strain (GenBank No ititici
AY462129).
cattle (cal) A—-T 209 Aspartic acid — Valine
cattle (ca2) T—G 164 Leucine — tryptophan
G-T 191 Serene — Methionine

Gl AY4621291 ATGGTTTGGC AGTGAGCGAT 20 Gl AY4621291 AGCTAAGTCT ATGTGCTGCT 168
Ol ratssbessancavaawaswes 20 CRE: Cearaka kel eaNpacaedse 168
BV L ctenvememienmsnsspes 20 BEET 00 e R e 160
Ca 2 - ces sssescesss 29 €CB'2  cecescssas oo csssssse 168
LY 0 esssseamesssnsneseen 20 SBY: 300 L assesassdeesmesssaie 168
BEL: Siakeeemessas e e et 26 Bl 0 i iawemae AR 168
G1 AY4621291 TCTTATTAGG GGAATATGCA 4@ G1 AY4621291 TATTGGAGTT TTTGTGTGTT 18@
ERY. 0000 AUAlaNde W adatemet s 49 exd; @0 Glwdklaaakiaahadsddia 180
gall 0 aGumvessemsswsasisvey 48 B 0 eresapeivie eamivieeess 188
€82 3 shlenanccsisacancensy 49 ca2 soslicuansy, sunsssanas 188
L L A S p et E a8 sh1 Sy ST L g . 188
L .. 48 Rt . ey S eI |
G1 AYA621291 TAGTGAAGGA TGGTCCACCT 6@ G1 AY4621291 ACATTAATAA GGGTGTTATT 280
EalS 4 Bdarses Bheiasen w2y €. 3 AR Avierrare 208
®OX:: = Riwades R A e e s .. 68 @OL: S iSieaveerisasansaees 200
CR:Z = cessewerssniieesene enne (D €82 L essessense Verossswen 2608
shi A et i e e B0 ] SAL: 0 o dlieaves W aa aacaode 200
hul ssessssses sssssssses 68 DL csessessac ssss sseses 288
G1 AYA621291 ATTAGTTTAC TCTTTTTATG 8@ G1 AY4621291 GTAAGATGAT GTGATTTAGG 228
L S D e AL 2 Cal Sawsnen Feoivrinass 219
Bl 0 Gidesassss/edssncensy 80 BRE: 3 eessssssev.seiessens 219
Ca 2 R e B (AR, %) Ca 2 AR RTGRRAE . 219
shi P Wy e . B8 shl T N S oo .- 219
P | R das e n e aan ey ] M 00 NG xKasie RS s 219

G1 AY4621291 TTGGTGTATG TCTGGTTTGA 186 G1 AY4621291 ACTTAAAGTA ATGTTAAATG 248
ERE 0 Slaneeesn Kxek S b 188 Cal 219
BOE = ssessesesa pasasennse 108 go1 219
ER-ES = SSianesesn Easmbeni e 188 Ca 2 219
Sl sieessscss ssessssvsa 1ee shl 219
B Gk anesshe swelweealhs 186 hul 219
G1 AY4621291 TATTATTGTT GAATAATTTA 128 G1 AY4621291 AGTTTGTTGA TGTGAAGAGA 260
€al = cesscceess sbesccsnse 12@ Cal 219
EBE 00 RRdeneda aneeaasnine 128 gol 219
o P S e L I S 126 Ca 2 219
BRY~ 3 faiRasdass ke ssemede 126 sh1 219
. S N e 3 0 126 hul 219
G1 AY4621291 AGTTTGTGTA GTTTTAGTTA 148 G1 AYA621291 GTTTAGCTCA GGTACACACC 288
L 3 sseesenena svenensina 148 cal 219
Y LGRSasa caeieseeiie 140 gol 219
:2 0 ceewaniean ewwemeanive 148 ca 2 219
BEE =000 Diddiens aldewdraasis 12e shl 219
MR eevasaaes oAy #w S e 148 hul 219

sources in Slemani Province, ca=cattle, go=goats, sh=sheep and hu=human.

Figure (5): Partial sequence alignment of 12S rDNA gene of five samples isolated from different
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DISCUSSION

The identification of the strains responsible
for human echinococcosis is nowadays a
significant point which has to be taken into
consideration in order to focus and to adapt the
control measures and the means of diagnosis
(Thompson, and McManus 2002).

The present study confirmed that the common
strain which was isolated from human and
animals was the sheep strain. This result agreed
with Salih and Al-Jamain, (2001); McManus and
Thompson ( 2003); Dinkel et al. ( 2004); Bart et
al. (2006); Ergin et al. ( 2010) and Sanchez et al.
( 2010) possibly because it is the most common
one in the animal host (Renaldi et al., 2008). The
use of specific primer for strain identification is
the most reliable method for epidemiological
studies; this technique has the advantage that
there is no need for DNA sequencing or other
DNA markers (Dinkel et al., 2004).

The present study has given interesting result
when applied to the 54 samples from human and
animals and it is more reliable for large samples,
there is no specific primer for all strains of E.
granulosus, so further molecular studies are
recommended to find the specific primer for each
stain. The slight mutation and micro variation
may be due to the geographical factor which
needs further studies to be carried out to
determine the specificity of this primer.
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