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Abstract 

 
Ticks are the main cause of damage to livestock industries annually. Recently, anti tick 
recombinant vaccines have been developed by using a concealed antigen Bm86 against 
Boophilus microplus which is named Tick GARD and GAVAC in Australia and Cuba 
respectively. Using Single-step method, total RNA was extracted. RNA concentration 
was measured by spectrophotometry.Using oligo(dT) method RT-PCR was done and 
finally, after cDNA synthesis, using one pair of primer (155U19/ 515L19) PCR was 
done. A 266bp fragment at the N-terminal of cDNA was sequenced. This fragment was 
compared by Bm86 gene homologue in Iranian Hyalomma anatolicum anatolicum, and 
Bm86 gene in Boophilus microplus using BLAST and DNAMAN programs. A high 
homology for Iranian Hyalomma anatolicum. anatolicum (98%) and (80-82%) for 
Boophilus microplus was recorded. 
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Introduction 
 
Ticks belonging to the genus Hyalomma infest cattle and other farm and wild animals in 
tropical and subtropical regions of the world (Canales et al, 1997). The main method of 
controlling these tick parasites, especially H. a. anatolicum ticks, remains a serious 
problem for the cattle industry. Recently, recombinant vaccine against B. microplus ticks 
have become a new component of such integrated control strategies in Latin America 
(mainly Cuba) (GAVAC).(Rodriguez et al.,1995), and also in Australia (Tick 
GARD)(Willadsen et al., 1995). B. microplus is the major tick species infesting 
cattle.Bm86 is a membrane-bound glycoprotein of 89kDa on the microvilli of tick gut 
digest cells (Rand et al.,1989:Willadsen et al.,1989.Willadsen et al., 1996. De la fuente et 
al., 2000 De la fuente et al., 98 Gough and Kemp.,1993).Antibodies produced in 
vaccinated cattle recognize Bm86 in the gut of the tick and cause damage by a 
mechanism that is not yet well understood. The result is reduction of the number of ticks 
completing the life cycle and in the fertility of those ticks that survive. (Thellam et al., 
1992: Rodriguez et al., 1994).The potential of similar immunological control of 
Hyalomma, Amblyomma and Rhipicephalus and other important vector ticks of diseases 
of livestock in the tropical, is high.(Willadsen and Jongjan, 1999).Recently was found a 
homologue of  Bm86 in H. a. anatolicum (strain Ludhiana in India).(De vos et al., 2003) . 
Despite strong sequence conservation with was sequence B. microplus, and strong 
probability with high homology sequence H. a. anatolicum strain Ludhiana of India, with 
sequence Iranian H. a. anatolicum.Was done designing primer full length sequence H. 
a.anatolicum (strain Ludhiana in India),and we constructed cDNA of fragment 2.1kb 
from homologue Iranian H. a. anatolicum, sequenced fragment 266bp. 
 
 
2. Materials and methods 
 
A. Sampling: sample eggs of ticks were collected from the Boushehr region in Iran. B: 
Preparation of total RNA.C: Extraction total RNA with single step methods by Acid 
guanidinium isothiocyanat. RNA was prepared with RNxplus buffer using an adaption of 
the manufacturer’s protocol 100 mg eggs were snap frozen in liquid nitrogen and ground 
to a fine powder with a precooled pestle and mortar. 1200µl RNxplus buffer was added to 
the mortar, and ground into the eggs (still at liquid nitrogen temperature). The 
manufacturer’s instructions were followed once the homogenate had thawed. D: Reverse 
transcription PCR(RT-PCR), 10µl RNA with concentration 1088µg/ml was thawed on 
ice, incubated 15min at 65ºc, then incubated 5min at 40ºc from a master mix, 2µl 10x 
reaction buffer(final concentration,1x), 2µl dNTP (10mM)(final concentration 1mM), 1µl 
RNase inhibitor( 50u/µl)(final concentration 1mM), 4µl (MgCL2(25mM),(final  
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concentration,5mM), 0.4µl Gelatin(final concentration ,0.01mg/ml), 6.8µl DDW, 0.8µl 
AMV Reverse transcriptase(20u/µl)(final concentration 20u),2µl oligo(dT)15(final 
concentration 0.04 A260units),(1.6µg), 1µl RNA(final concentration 1.08µl/ml). 1µl 
aliquots of the RT products (cDNA synthesized) were used in PCR reaction. E: 
Polymerase chain Reaction (PCR):Were used in a PCR reaction with 
primers,155U19(forward) and RBm86c(reverse).From a master mix,5µl 10x reaction 
buffer(final concentration 1x), 4µl(dNTP)(2.5mM)(final concentration 200µM),10µl 
primer (155U19(5mM)(final concentration 1µM), 10µl primer (RBm86c) (5mM)(final 
concentration 1µM), 18.5µl DDw,1.5µl cDNA(1u), 1µl Taq DNA 
polymerase(1u).F:Agarose gel the PCR reaction was electrophoresed on a 1% . DNA 
bands were visualized with a UV transilluminator and the desired band excised from the 
gel. G: The DNA purified from the agarose by high pure PCR product purification kit. 
The final elution was dried and fragments were sequenced. 
 
 
 
Results  
 
Were used together with the 155U19 (forward) and RBm86c (Reverse) primers provided 
with programming DNAMAN. To amplify a fragment 2.1kb of the homologue Bm86 
(Fig.1) and a 266bp fragment from N-terminal of the fragment 2.1kb were sequenced. 
Nucleotide homology searches were conducted using the BLASTn on the NCBI Network 
service (Fig.2), and DNAMAN programming computer. (Fig.3).and were analyzed 
fragment cDNA 266bp with sequences other alignment. (Fig.4). 
 
 

                                                   
                                                                     M 1 
 
Fig.1: cDNA producted from eggs Iranian H .a. anatolicum 2.1kb.samples was 
electrophoresed on 1% agarose gel and stained with EtBr. Size marker: 1 kb. 
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BLAST 2 SEQUENCES RESULTS VERSION BLASTN 
 
Sequence 1 (H .a.anatolicum)-(India)  Length 2203 (1 .. 2203)
Sequence 2 (H.a.anatolicum)-(Iran)  Length 266 (1 .. 266) 
 

 
 
 

2 

1
 
 Identities = 248/266 (93%) 

 
 

160 atgatttcgtgtgcagatgcccgaaagatgacatgtactacaatgctgcagaaaaacaat 219 

     ||||||||||||||| ||||||||| |||||||||||||||||||| |||||||||||||    
266 atgatttcgtgtgcaaatgcccgaacgatgacatgtactacaatgccgcagaaaaacaat 207 
220 gcgaatataaaaggacgtgcaaaactgtcgagtgcagctatggaaattgcgttcagatta 279 

    | |||||||||||||||||||||||||||||||| ||||||||| | |||  | |||||| 
206 gtgaatataaaaggacgtgcaaaactgtcgagtgtagctatggatactgctatgagatta 147 
280 gcccaggcagaactgattgtggatgccaaggtgtcgacacactaacgctaaagtgcggca 339 

     | ||||||||||||| |||||||||||||||||||||||||||||||||||||||||||| 
146 ggccaggcagaactggttgtggatgccaaggtgtcgacacactaacgctaaagtgcggca 87 
340 ttcaagaatggtacgctaatgagtgcggaaggaggggtggaactgctgtgcggcgcacgg 399 

        |||||||||||| ||||||||| |||||||||| ||||||||||||||||| |||||||| 
86 ttcaagaatggttcgctaatgactgcggaaggaagggtggaactgctgtgctgcgcacgg 27 
400 atgggtttcttggcgcaaggtgcgat 425 

        |||| |||| |||||||||||||||| 
26 atggatttcctggcgcaaggtgcgat 1   
 
Fig.2: Sequence analysis of the fragment cDNA 266bp, two sequences alignment, between India H. 
a.anatolicum and cDNA Iranian  H.a.anatolicum, streak parallelism denote conserved nucleotides.(93%) 
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Fig3: Sequence comparison for homologue Bm86 fragment (Iranian H. a.anatolicum-Region of Boushehr)) 
and homologue Bm86 (H. a.anatolicum India).Similar sequences are shown; shades denote high homology 
between sequences.  

 
Sequences producing significant alignments:                                           (bits)      Value 
gi|17154957|gb|AF347079.1|AF347079  Hyalomma anatolicum anat...   385         e-104  
gi|34500281|gb|AF150891.2|  Boophilus microplus Bm95 protein...         54          2e-04  
gi|161667|gb|M29321.1|TCKBM86A  B.microplus cell surface gly...       54          2e-04  
gi|27413945|gb|AC124504.3|  Mus musculus BAC clone RP23-418E...    42          0.58   
gi|22038512|gb|AC117532.2|  Homo sapiens chromosome 5 clone ...        42          0.58   
gi|34221774|emb|BX004768.5|  Zebrafish DNA sequence from clo...        42           0.58   
gi|12323509|gb|AC068667.6|AC068667  Arabidopsis thaliana chr...          42           0.58   
gi|29501925|gb|AC122436.4|  Mus musculus BAC clone RP24-204P...     40            2.3    
gi|45436494|gb|AE017134.1|  Yersinia pestis biovar Medievali...               40             2.3    
gi|21959154|gb|AE013833.1|  Yersinia pestis KIM section 233 ...              40              2.3    
gi|19033413|gb|AC108682.2|  Homo sapiens Xp BAC RP11-325L9 (...      40             2.3    
Fig.4: Sequence analysis of the fragment cDNA Iranian H .a.anatolicum,(266bp), with sequences other 
alignment . Scores denote conserved nucleotides. (93%) 
 
 
Discussion: For the study recombinant vaccine by Bm86 antigen against H. a.anatolicum 
ticks,will be required full length of cDNA,was therefore done for this study and  research. 
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First was extracted total RNA by single step method by acid guanidinium isothiocyanat 
(Chomczynski and Sacchi,1987). This method allows the simultaneous recovery of RNA, 
DNA and protein from an aliquot of tissue or cells. Like its predecessor, the degradation 
and loss of RNA is minimized by the limited handling involved in this technique, and 
assured high quality of isolated cells RNA, and reduce the level of contamination of the 
RNA by DNA, polysaccharides and proteoglycans(Chirgwin et al., 1979). The analysis of 
the genetic of Iranian H. a. anatolicum is important. Therefore there is a high homology 
between full length homologue gene of Bm86 at H .a. anatolicum (strain Ludhiana in 
India), was reported 2203 bp and fragment 2.1kb, because designed primer from 
nucleotide no.155 (sequence was reported from strain India and Bm86 of gene B. 
microplus), to N-terminal. This fragment approximately was identical to the above 
sequences. It was sequenced fragment 266bp N-terminal. Strong sequence conservation 
was shown, on DNA level the sequence was 93% identical to the H. a. anatolicum (strain 
Ludhiana of India), and 83% to the B. microplus. Of course, for more discussion, must 
absolutely be found full length homology gene of Bm86 Iranian H. a.anatolicum. These 
researches demonstrate the need to denote homology gene of Bm86 for tick species of 
economic importance as well as providing good evidence for the value of the approach. 
 
 
Acknowledgments. This work had financially supported by the Razi Vaccine and Serum 
Research Institute and the research council of Islamic Azad University Tonekabon 
branch. Also, thank Drs. Esmaeilzad, Habibi and members Departments Biotechnology 
and Parasitology Razi Institute for helping in this project. 
 
 
References 
 
[1]  J. Allen, Immunization of guinea pigs and cattle against ticks. Nature, 280 (1979), 
491-493. 
 
[2]  M. Canales, A. Enriguez, M. Rodriguez, D. Cabrera. Large-scale production in pichia 
pastoris of a recombinant vaccine GAVAC against cattle tick. Vaccine.(15) 1997 , 414-
422. 
 
[3]  M. Chirgwin, E. Przybyla, J. Macdonald and J. Rutter. Isolation of biologically active 
ribonucleic acid from sources enriched in ribonuclease. Biochemistry (18) 1979, 5294-
5299. 
 
[4] P. Chomczynski and N. Sacchi. Single-step method of RNA isolation by acid 
guanidinium thiocyanate- phenol- chloroform extraction. Anal Biochem. (162)1987, 156-
159. 



 

cDNA synthesis Iranian hyalomma anatolicum                                                            197 
 
 
 
[5] G. Cobon, L, Moore, P. Johnston, D. Willadse, K. Kemp. DNA encoding a cell 
membrane glycoprotein of a tick gut. U.S.A Patent .(5) 1996, 587- 311.           
 
[6] J. De La Fuente, M. Rodriguez, M.  Redondo, C. Montero, J. C. Garcia Garcia, L. 
Mendez. Field studies and cust effectiveness analysis of vaccination with GAVAC 
against the cattle tick Boophilus microplus.Vaccine. (16) 1998, 366-373.  
 
[7]  J. De La Fuente, M. Rodriguez, J. C. Garcia Garci. Immunologic control of ticks 
through vaccination with Boophilus microplus guts antigens. Ann NY, Acad Sci. (916) 
2000, 617-621. 
 
[8]  J. De La Fuente, J. Garcia-Garcia, M. Gonzalez, G. Izquirdo. Molecular analysis of 
Boophilus spp. (Acari Ixodidae) tick strains. Veterinary parasitology (92) 2000, 209-292. 
 
[9]  R. De Rose, R.  McKenna, G.  Cobon, J.  Tennet, P. Willadsen,  K. Gale. Bm86 
antigen induces a protective DNA and protein vaccination in sheep. Veterinary 
Immunology and Immunopathology (71) 1999, 151-160. 
 
[10]  S. De Vos, L.  Zeinstra, O.  Toufic, P.  Willadsen  and  F. Jongejan.  Evidence for 
the utility of the Bm86 antigen from Bophilus microplus vaccination against other tick 
species. Experimental and Applied Acarology (25) 2001,245-261.  
 
[11]  M. Rodriguez,  R.   Robiera.  High level expression of the Boophilus microplus 
Bm86 antigen in the yeast pichia pastoris forming highly immunogenic particles for 
cattle .Journal of biotechnology (33) 1994, 135-146.  
 
[12] P. Willadsen, D. Smith, G. Cobon and McKenna. Comparative vaccination of cattle 
against Boophilus microplus with recombinant antigen Bm86 alone or in combination 
with recombinant Bm91. Parasite. Immunology (18) 1996 ,241-246 
 
[13]  P. Willadsen, F. Jongejan. Immunology of the tick-host interaction and the control 
of ticks and tick-borne Diseases. Parasitology today (15) 1999,258-262. 
 
 
Received: September, 2010 
 


