
ABSTRACT
DNA from seven isolates of ixodid ticks was collected from  the livestock in and around Akola District 
Maharashtra India, and was analyzed by RAPD using PCR. Selected three casual primers were used for the 
study of genetic analysis among different isolates of ixodid ticks. A high degree of genetic polymorphism 
with a unlike pattern of RAPD profiles for each tick isolate was identified with all these random primers. This 
variability was also established by similarity coefficient values and dendrogram which were perform using 
mean RAPD profiles for all the primers between different isolates of ticks. The conclusion suggest existence 
of a complex genotypic diversity of the ixodid tick in Akola district,  first time.
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born diseases (Stiller, 1992). Studies on genomic 
variations within a species have great impact on 
understanding the pathogen transmission, the 
epidemiology of the illness and its control.

Random Amplified Polymorphic DNA (RAPD) 
fingerprinting allows detecting genetic 
polymorphism using arbitrary primers (Welsh 
and McCelland, 1990; Williams et al., 1990). Lan 
et al., (1996) which offers a rapid and efficient 
method for generating a new series of DNA 
markers in animal species, (Mishra et al., 2012, 
Amany et al., 2019).) The results obtained out of 
such study shows that the primers are diagnostic 

INTRODUCTION

India is house for approximately 109 tick species, 
under 12 genera (Ghosh et al., 2007)... The larva, 
nymph and adult stages are all parasitic as they 
suck on blood and lymph of their hosts and thus 
are the vectors of many kinds of pathogens. 
A basic awareness on genetic diversity of tick 
population help in understanding the susceptibility 
or resistance nature of ticks for effective control 
as well as production of vaccines (Passos et al., 
1999). The molecular techniques or tools that 
are dramatically advanced the knowledge on 
the control of ticks and the diagnosis of tick-

PT1: 	 Rh. Boophilusmicroplus
PT2: 	 Hyalomma marginatum isaaci
PT3: 	 Hyalomma a.  anatolicum
PT4: 	 Hyalommahussaini
 PT5: 	 Rh. Annulatus
PT6: 	 Rh. Haemaphysaloides
PT7:	 Haemaphysalisbispinos 

Photo Plate 1. Agarose gel electrophoresis of RAPD-PCR products on extracted DNA from 
adult of the 7 species of ticks and primer Pz and OPJ1

and variations in different related species under 
study (Abdul Anvesh et al., 2018). Morphological 
misidentification could be reduced significantly 
after using Multiplex-PCR as the pairs of closely 
related tick could be appropriately differentiated 
on gel electrophoresis following PCR (Asadolla 
et al., 2017). The present investigation was 
planned to detect the genetic variability through 
genetic screening using RAPD marker in the 
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populations of tick species for the first time, from 
different locations in and around Akola district, 
of Maharashtra . 

MATERIAL AND METHODS

Experimental ticks were collected from different 
livestock’s located in different places of Akola 
district Maharashtra and were identified using 
their standard methods as per taxonomic 
descriptions provided by Walker et al., (2003). 
For genetic studies, tissue were prepared and 
DNA purified from tissue using Promega wizard 
genomic Kit and Quantified using Nanodrop 
spectrophotometer (ND 1000, Thermo Corporation, 
USA) and quality checked on 1% Agarose gel 
electrophoresis. Gel was visualized using gel 
documentation system (Bio-Rad Inc., USA). 
DNA diluted to have 100 ng/µl concentrations 
and stored at -200C for further use. These DNA 
samples were processed further for amplification 
of RAPD. Three RAPD primers, were used which 
were Pz (CGGCCCGGTA) (Lan et al., 1996) OPJ-
01(CCCGGATAA),OPJ-02(CCCGTTGGGA) for the 
first time in Akola district.RAPD amplification 
was performed in 25 µl PCR reaction using  Kapa 
biosystems PCR kit. The reaction constitutes 17.8 
µl Nuclease free water

 2.5 µl 10X PCR buffer,
 0.5 µl MgCl2,
 2.0 µl 2.5mM DNTPs,
 2 µl 10mM primer (PZ and OPJ1) and 
0.2 µl taq polymerase (5 units/µl)
and 2 µl of 100ng/ µl of template DNA.

The PCR thermal cycle conditions include an 
initial denaturation step of 5 min at 950C, 35 
cycles of 30 sec at 950C, 40 sec at 360C, and 1 

min at 720C, with a final extension at 720C for 10 
min. Amplified PCR products were visualized on 
2% agarose gel and were photographed under UV 
illumination with gel documentation system.

RESULTS AND DISCUSSION

Three RAPD primers, were used which were 
Pz (CGGCCCGGTA) (Lan et al., 1996) OPJ-
01(CCCGGATAA),OPJ-02(CCCGTTGGGA). The 
RAPD banding profiles were computed and 
analyzed based on presence or absence of bands.  
Molecular size of amplified bands were estimated 
by comparing with known molecular weight 
marker (1kb bp Universal DNA ladder, KAPA 
Biosystems, USA) The RAPD finger printing 
patterns for adult of Hyalomma a.  anatolicum, 
Hyalomma marginatum issaci, Hyaloma hussaini, 
R.Boophilus microplus Rh.Annulatus. Rh. 
Haemaphysaloides, Haemaphysalis bispinosa 
obtained with Pz primer are shown in figure 
Plate.1. The pattern of bands obtained for each 
sample was species specific. All amplifications were 
repeated twice and only reproducible bands were 
considered for scoring. No amplifications were 
found from OPJ2 primer fragments. According 
to the Photo plate 1, the gel image under gel-
documentation showed the amplification from  
PZ primers, the same bands were recorded in PT2 
(Hylomma. issaci) and PT5(Rh. annulatus) giving 
the close genetic pattern in both the species. Some 
similar amplification are specifically observed in 
PT1 (Rh.Boophilus microplus), PT3 (Hyalomma a. 
anatolicum), PT4 (Hyalomma hussaini) andPT7 
(Hylomma bispinosa). 

In PT7 Hylomma bispinosa species we found some 
different amplification from the other ticks species. 
The same gel image after amplification with the 
OPJ1 primer showed that, PT1(Rh. Boophilus 
microplus), PT2 (Hyalomma marginatum isaaci) 
and PT5 (Rh.Annulatus) giving maximum similar 
amplifications proved that these 3 species of ticks 
are genetically very close to each other for the 
genetic fragments of OPJ1 primer. Amplification 
for PT3, PT4, PT6 and PT7 these four species to be 
observed genetically close banding patterns with 
OPJ1 primer. In species PT6 and PT7 some more 
amplification are observed. Ticks are typically 
recognized with microscopic and morphometric 
investigation. But, there are many difficulties 

Figure 1.
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linked with accurate tick identification (Poucher 
et al., 1999), as separate keys must be used for 
different developmental stages: larvae, nymphet, 
and female and male adult forms. However, these 
difficulties could be resolved by using molecular 
genetic markers-based keys (Poucher et al., 1999). 
The molecular technique, generate the potential 
to explore DNA at the individual base pair. This 
is proved to be a much more straight-way of 
measuring and determining the genetic variation 
within and between species (Hoy, 1994). RAPD 
methods were utilized to generate genetic linkage 
map for the I. scapularis ticks (Ullman et al., 
2003). Yang et al. (2004) used RAPD methods in 
exploring genetic distance of 7 species of Ixodidae 
ticks which all showed their specific DNA band. 
The study by  Mohammed  and  Enan (2018) too 
used the molecular method and demonstrated that  
ticks in the UAE are very similar at the genetic 
level. Thus, it was concluded that RAPD could 
identified, species of Ixodidae ticks. Different 
species may have different annealing sites and 
thus give different patterns of bands (Williams 
et al., 1990).  

Lan et al., (1996) reported that at 12 and 13 bands 
could obtain for H. asialicum and Boophilus 
microplus using Pz primer, respectively. In our 
study, similar results were recorded that from 
both the primers PZ and OPJ1, annealing at 4000 
bp base pair was significantly observed. There 
were not many reports available with reference 
to ticks population and genetic diversity studies 
using molecular markers except a few studies 
which were restricted only to rare species of ticks 
(Yang et al., 2004, Len et al.1996 ; Hernandez 
et al.,1998) in the present study, the genetic 

variation among seven isolated of the different 
species of ticks within various location of Akola 
district, Maharashtra in India was documented 
i.e. three random primers was used to analyze 
the close relationship. In this study described 
here, we could successfully use the Pz and 
OPJ1 primer fragments for the 7 Indian hard 
tick species viz; Hyalomma a .anatolicum, 
Hyalomma marginatum issaci, Hyaloma hussaini, 
Rh. Boophilus microplus Rh. Annulatus. Rh. 
Haemaphysaloides, Haemaphysalis bispinosa 
obtained.  Based on the reproducible patterns 
recorded for 7 species of ticks, the primers were 
recorded to be specific for the species. Thus, the 
seven studied species are having the particular 
genetic makeup comparable with those found 
elsewhere in the world. Thus the molecular 
taxonomy may be better than only morphological 
identification especially for differentiation of 
closely related tick species, as mentioned by 
Asadolla et al., (2017). 

According to Mohammed and Ensan (2018) 
though, more comprehensive studies are needed, 
the primers should be valuable candidates for 
detection of the ticks. Our study though at 
preliminary level, suggest the prospective of 
RAPD-PCR for distinguishing ticks at the species 
level as well as in our better understanding; this 
is the first report of primers that can be used for 
the confirmation of tick species, in Study area. 
Additional study for searching intraspecific 
variations in specific geographical populations 
of the ticks from the study area will be tried in 
future.

Pop ID	 PT1	 PT2	 PT3	 PT4	 PT5	 PT6	 PT7

PT1	 ****	 0.3536	 0.4472	 0.1768	 0.2887	 0.25	 0.189
PT2	 1.0397	 ****	 0.4743	 0.25	 0.4082	 0.3536	 0.6682
PT3	 0.8047	 0.7458	 ****	 0.3162	 0.5164	 0.2236	 0.5071
PT4	 1.7329	 1.3863	 1.1513	 ****	 0.2041	 0.7071	 0.2673
PT5	 1.2425	 0.8959	 0.6609	 1.589	 ****	 0.2887	 0.4364
PT6	 1.3863	 1.0397	 1.4979	 0.3466	 1.2425	 ****	 0.378
PT7	 1.6661	 0.4032	 0.6791	 1.3195	 0.8291	 0.973	 ****
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Table 1. Nei’s Original Measures of Genetic Identity and Genetic distance
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