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Abstract

Studies had been previously conducted to genetically identify species of ticks in Iraq. Therefore, the current investigational
study was conducted to recognize the species of 50 ticks collected from infested skin of cattle. The current study defined the
ticks to be from Hyalomma genus depending on their morphological features. Using mitochondrial cytochrome oxidase
subunit T (CoxI) gene, 16 ticks were further confirmed using polymerase chain reaction (PCR). Two PCR products were
subjected to DNA sequencing to name the species of the ticks and compare them to some other known ticks in neighbor and
world countries. The sequencing results identified the ticks to be Hyalomma anatolicum. One isolate is closely similar to
Indian and Iranian isolates, and the other isolate is clustered alone by itself. The results indicated that H. anatolicum is one of
the wide-spread ticks that affect cattle in Al Najaf province, Irag.
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Introduction they cause to animal health and industries (2). These
diseases record high presence in the Arabian Gulf regions

The prevalence of cattle-infesting ticks is very high in and place severe impact on their economies (3). Ticks can
Al-Najaf City, Irag, especially during the beginning of be transmitted and spread out by various ways including but
summer (1). Tick-borne diseases of cattle such as not limited to moving of animals from an area to another
theileriosis and babesiosis are important due to the losses searching for food and water. In addition, importation of
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animals from tick-endemic countries is also a main method
to invade new regions (4,5).

Using primary tools such as macroscopic and
microscopic examination to identify tick (6) may give
unconfirmed results with no information about the tick
epidemiological history. On other hand, DNA-based
methods such as DNA sequencing follow up the primary
procedures and supply details about the tick genetic
background. However; researchers that use molecular
entomology should also utilize primary methods in their
studies (7). So tracking the tick isolate isolated from an area
needs to employ genetic tools such as DNA sequencing to
recognize the isolate origin and how it has been transmitted
to the studied area (8).

Cox1 is a well-known genetic barcode that could be
utilized to molecularly identify tick species, and using this
unique gene have improved epidemiological and
evolutional studies that deal with ticks (9). Therefore; the
Cox1-based recognition of ticks helps entomologists
reaching the species level of ticks and even more to
differentiate between closely related isolates (10).
Moreover, knowing the species of ticks using this gene
helps to recognize the breeds of animals that these ticks
infest on, and if there is any alteration in the tick adaption
to parasitize on different animal breeds (11). Sequencing a
reliable piece of this gene also allows researchers to track
down the origin of ticks and how fast they acclimate to the
climatic conditions in an invaded area (12).

In Iraq, few-genetic studies that pay attention to ticks
and the possibilities behind their presence in this country.
For these reasons, the current study was initiated to identify
the presence of Hyalomma anatolicum that infests cattle in
Al Najaf, Iraq and to see what known tick isolates that they
match with from neighbor and world countries.

Materials and methods

Sample collection

In Najaf Province, 50 hard ticks were collected from
infested skin of cattle brought to a slaughterhouse. The
period of the study was from October 1 to December 1,
2017. The sampling procedures followed aseptic criteria by
using sterile forceps and sterile containers. Then the
samples were transported to the laboratory of parasitology,
college of veterinary medicine, University of Al-Qadisiyah,
Diwaniyah, Irag, where they were examined and
photographed for the external features and stored in -20°C
until the genomic DNA extraction was performed (13).

Morphological Identification

The ticks were morphologically identified using a
microscope and according to a textbook (13). Briefly, ticks
were detected relying on genital aperture, mouth parts. The
presence of Coxa I, Coxa Il, and Coxa Il in the ventral part
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of the ticks was also used to perform the process. There is
the dorsal surface that has the festoons. In males,
characteristics of ventral surface of Hyalomma anatolicum
are represented by the presence of Coxa Il, Coxa Ill, Coxa
IV, accessory shield, anus, adanal shields, anal groove, and
sub-anal shields.

DNA extraction

Using gSYNCTM DNA Extraction Insect kit (Geneaid,
USA), the tick-genomic DNA was extracted. To initiate the
process, 50 mg of tissues from each tick and liquid N, were
placed in a mortar to thoroughly grind the tick tissues.
Then, the ground tissue was transferred into 1.5 ml tubes.
After that, 200pl GST Buffer and 20ul of proteinase K were
added to the tubes and vortexed thoroughly. Next, the tubes
were incubated at 60°C for 1 hour. Finally, the DNA
extraction was done according to the kit manufacturer
instructions. The purified DNA was eluted using a buffer
from the kit and stored at -20°C. The DNA was checked for
quality and quantity using a NanoDrop spectrophotometer.

Polymerase chain reaction (PCR)

The primary morphological detection of the collected
ticks indicated that they belong to Hyalomma spp.
Therefore, the PCR technique was performed on 16 tick
samples using Cox1 gene of this genus. The primers are F,
AGGGTCCCCAGATATAGCATT and R,
ACCGCCTGAAGGGTCAAAAA that amplify a 415 bp
piece of the Cox1 gene. These primers were provided by
Bioneer Company, South Korea. The PCR master mix was
prepared using AccuPower® PCR PreMix kit (Bioneer,
South Korea). The PCR pre-mix contains Tag DNA
polymerase, MgCl, 1.5mM, KCI 30mM, Tris-HCI 10mM,
dNTPs 250uM, a dye, and a stabilizer. The kit directions
were followed as 5ul DNA, 1.5l from each of the primers,
and 12ul PCR water were mixed. The thermocycler
conditions were 1 cycle of initial denaturation at 95 °C for 5
min followed by 30 cycles of denaturation at 95 °C for 30
sec, annealing at 58 °C for 30 sec, and extension at 72 °C
for 1min and ended by 1 cycle of final extension at 72 °C
for 5 min. Agarose gel 1% stained by ethidium bromide
was used to test the PCR products by electrophoresis and
then explored using a UV imager.

DNA sequencing

To identify the species of the ticks collected, two of the
generated PCR products were sent to sequencing at
Macrogen Company, South Korea using AB DNA
sequencing system. The alignment analysis was carried out
using NCBI-Blast Alignment. The phylogenetic trees were
drawn using Mega 6.0 software.
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Results

Using the external characteristic features of genus
Hyalomma mentioned in (13), the 50 ticks collected showed
morphologically identification of Hyalomma spp. Those
morphological features are illustrated in the Figure 1-6.
These key features were genital aperture, mouth parts. The
presence of Coxa I, Coxa Il, and Coxa Il in the ventral part
of the ticks was also as an indicator. There was the dorsal
surface that has the festoons. In males, characteristics of
ventral surface of Hyalomma anatolicum were represented
by the presence of Coxa Il, Coxa Ill, Coxa IV, accessory
shield, anus, adanal shields, anal groove, and sub-anal
shields. The PCR results confirmed that the 16 samples
belonged to genus Hyalomma, Figure 7. Interestingly, the
sequencing results indicated that the 2 PCR products are
Hyalomma anatolicum. The sequencing resulted isolates
were deposited in the NCBI-Genbank database as H.
anatolicum HA-1Q1, MG551987, and H. anatolicum HA-
1Q2, MG551988. The phylogenetic analysis placed the
MG551988 isolate in a domain together with 2 Indian
isolates (KJ912622 and KP792577), 1 Iranian isolate
(KP219872), and 1 |Iraqgi isolate (KM235704) (14).

Amazingly, the current study isolate, MG551988, revealed
100% identity with the mentioned Indian, Iranian, and lragi
isolates. However, it showed very close similarity to the
Indian (KJ912622) and Iranian (KP219872) isolates, table 1
and Figure 8.

Figure 1. Ventral surface of Hyalomma anatolicum: 1.
genital aperture 2. mouth parts. Olympus (2.5X).
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Figure 2: Ventral surface of Hyalomma anatolicum: 1.
Coxa I, 2. Coxa Il, 3. Coxa Ill. Olympus (2.5X).

Figure 3: Dorsal surface of Hyalomma anatolicum 1.
Festoons. Olympus (2.5X).
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Figure 4: Ventral surface of Hyalomma anatolicum (Male): Figure 6: Ventral surface of Hyalomma anatolicum. 1.
1. Coxa Il, 2. Coxa Ill, 3. Coxa IV 4. Accessory shielda, 5. mouth parts 2. Internal spur 3. External spur 4. genital
Anus, 6. Adanal shields, 7. Anal groove, 8. Sub-anal aperture. Olympus (2.5X).

shields. Olympus (2.5X).

415bp

Figure 7: 1%-Agarose gel electrophoresis of PCR products
for Cox1lgene of Hyalomma spp. Lane (M), DNA ladder
(2000-100bp), Lane (1-5) positive PCR amplification at
415 bp.

Figure 5: Ventral surface of Hyalomma anatolicum
(Female): 1. Accessory shields 2. Anus 3. Anal groove.
Olympus (2.5X).

Table 1: Genetic ldentity between the current study isolates of tick and some isolates of local and world countries

Homology sequence identity

NCBI-BLAST Isolate Ancl::;ssgn H.anatolicum HA-IQ1 isolate H.anatolicum HA-1Q2 isolate
(MG551987) (MG551988)
H.anatolicum Iraq KM235704 99% 100%
H.anatolicum India KJ912622 99% 100%
H.anatolicum Iran KP219872 99% 100%
H.anatolicum India KP792577 99% 100%
H.anatolicum China KC203438 99% 99%
H.anatolicum China JQ737067 99% 99%
H.anatolicum China KF583577 99% 99%
H.anatolicum Iran KT920180 99% 99%
H.anatolicum Pakistan KU130581 99% 99%
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A Hyalomma anatolicum HA-Q1 isolate mitochondrial Cox1 gene (MG551987)
Hyalomma anatolicum India Isolate mitochondrial Cox1 gene (KP792577.1)
Hyalomma anatolicum Iraq isolate mitochondrial Cox1 gene (KM235704.1)
Hyalomma anatolicum India isolate mitochondrial Cox1 gene (KJ912622.2)

A Hyalomma anatolicum HA4Q2 isolate mitochondrial Cox1 gene (MG551988)
Hyalomma anatolicum Iran isolate mitochondrial Cox1 gene (KP219872.1)
Hyalomma anatolicum Pakistan Isolate mitochondrial Cox1 gene (KU130581.1)
Hyalomma anatolicum Iran isolate mitochondrial Cox1 gene (KT920180.1)
Hyalomma anatolicum China isolate mitochondrial Cox1 gene (KF583577.1)
IIMynlrm\mn anatolicum China isolate mitochondrial Cox1 gene (JQ737067.1)

Hyalomma anatolicum China isolate mitochondrial Cox1 gene (KC203438.1)

+ + 1 1
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Figure 8: Phylogenetic tree of the present study isolates compared to some isolates of local and world countries. The analysis
was based on the Coxlgene sequencing showing 2 isolates from the current study (colored triangles). The evolutionary
distances were computed using the Maximum Composite Likelihood method.

Discussion

The results of the current study showed that the ticks
collected were from genus Hyalomma, a primary detection
that depended on the characteristics external differences.
This genus is present in Asia, North Africa, and Europe
(14,15). The genus has the ability to live in high
temperature and humid areas (16). Irag and more
specifically the middle of Iraq, Al-Najaf, suffers very hot
summers with temperatures could reach up to 120 °F
(17).The current study results agree with (18) who found
that genus Hyalomma was the most detected ticks in Irag.
The use of these external features to differentiate between
tick genera is important to start the classification process of
these Acari (19), however, more details of the species level
are generated via studying the genetic components of these
parasites (20). Because ticks transfer some diseases to cattle
such as babesiosis and theileriosis (2), successful control of
ticks should follow advanced scientific tools such as
molecular entomology. In this study, utilizing unique
genetic barcode sequences has enhanced confirming the
available data from the primary tests.

Cox1l gene had the power of the required genetic
barcode to confirm the identity of the genus discovered in
this study. This is supported by (21) who proved that Cox1
is a feasible and reliable genetic marker to detect the
species of ticks. Using PCR and specific designed primers
resulted in assuring that the ticks were from the genus
Hyalomma. This agrees with (22) that found that using
molecular tools such as PCR enhances the accurate
detection of tick genera and species. Moreover, The name
here (23) had assured the identification of life-cycle stages
of ticks using Cox1 based PCR assay. This allows future
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studies to use PCR and Coxlgene for different purposes
with high confidence rate.

On the way to obtain more details about the current
study isolates, Cox1l was incorporated to recognize the
species of these ticks. Interestingly, sequencing results of
the Cox1-415bp piece gave interesting information about
the species of the ticks and to which local and global
isolates they align. The sequencing indicated that the
species identified here was H. anatolicum and declared two
distinct isolates belong to the same species. After
generating the phylogenetic tree, one of the current study
isolates (MG551988) showed high nucleotide similarity by
100% with Indian and Iranian isolates and very close
placement to those isolates on the tree. This indicates that
this isolate might belong geographically to the Indian
region because importation and moving of animals and
immigration of birds might play roles in transporting ticks
from India to these countries (24,25). The second isolate
(MG551987) of the present study is clustered alone by
itself. This suggests that there are different amino acids in
the putative peptides or proteins in this isolate (26).
Moreover, this different composition of amino acids could
have been induced by genetic material transferring from
other species to the studied one (27). Together the results
demonstrated here provide the first queue of genetic
information regarding Hyalomma anatolicum in Al Najaf
province, Irag.

Conclusion
Cox1 is a reliable gene to specifically identifying the

species level via sequencing of a unique piece of this
barcode gene. Using this genetic material, the present study
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shows that one of the isolates is closely similar to an isolate
from India and an isolate from Iran. The other isolate of this
study is less similar to any of the compared isolates from
local, neighbor, and global countries. This indicates that the
process of tick evolution might have already started in the
middle of Irag, Al-Najaf, to generate a distinct local isolate
of ticks.
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