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ABSTRACT
This short communication describes the randomly amplified polymorphic DNA fingerprinting of B. 

bigemina from two geographically distant locations of the Indian subcontinent viz, Wayanad (Kerala state, 
Southern India) and Izatnagar (Uttar Pradesh State, Northern India). A total of four isolates, two each from 
Wayanad (Kerala, South India) and Izatnagar (North India) were used in the present study. RAPD-PCRs were 
carried out using four random oligonucleotide primers. Depending on the parasite isolate-primer combination, 
between one and five fragments in the range of 257 bp and 1948 bp were amplified. DNA fragments which can 
differentiate the two isolates were identified. 
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Introduction
Randomly amplified polymorphic DNA-PCR (RAPD-PCR) is a technique widely 

used for studying the DNA polymorphism between closely related species without 
the requirement of prior knowledge of the genome (WILLIAMS et al., 1990; WELSH 
and McCLELLAND, 1990). This technique uses single oligonucleotide primers at low 
stringency to generate random amplified polymorphic DNA. The pattern generated by 
this technique provides a rapid method for detecting the polymorphism/ genetic variation. 
The technique, also known as arbitrary primer-polymerase chain reaction (AP-PCR), has 
been extensively used for elucidation of intraspecific variation between Indian isolates of 
various parasites viz, Trypanosoma evansi (BASAGOUDANAVAR et al., 1998; OMANWAR 
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et al., 2001), Toxoplasma gondii (SREEKUMAR, 2001), Eimeria tenella (KULKARNI, 1997), 
Fasciola gigantica (GUNASEKAR, 2000), Theileria annulata (SARAVANAN, 2000). 

Bovine babesiosis caused by Babesia bigemina transmitted by Boophilus microplus 
is an economically important disease in tropical and subtropical countries of the world 
including India. Even though the disease is widespread throughout the Indian subcontinent, 
molecular characterization of isolates from geographically distant regions has not been 
carried out before. This short communication describes the RAPD fingerprinting of 
B. bigemina from two geographically distant locations of the Indian subcontinent viz, 
Wayanad (Kerala state, Southern India) and Izatnagar (Uttar Pradesh state, Northern 
India). 

Materials and methods
Animals and samples. A total of four isolates, two each from Wayanad (Kerala, South 

India) and Izatnagar (North India) were used in the present study. Healthy male bovine 
crossbred calves of three months of age were procured from the Division of Livestock 
Production and Management of the Indian Veterinary Research Institute. Animals 
negative for B. bigemina by IFAT (RAVINDRAN et al., 2002) and blood smear examination 
were used for infecting with Wayanad isolate of B. bigemina. Larvae of adult Boophilus 
microplus ticks engorged on two B. bigemina infected cattle from two different villages 
of the Wayanad district, Kerala were allowed to feed on the ear of the susceptible bovine 
calves. These animals were splenectomised and then immuno-suppressed to achieve peak 
parasitaemia (RAVINDRAN et al., 2006) of Wayanad isolate. Similarly, two IFAT positive or 
blood smear positive animals were directly splenectomised and then immuno-suppressed 
for isolation of B. bigemina Izatnagar isolate. B. bigemina rich erythrocytes were purified 
from leucocytes by CF-11 Cellulose chromatography (RAY et al., 1998). Genomic DNA 
was extracted from B. bigemina piroplasm rich erythrocytes and bovine leucocyte DNA 
from a 4 day-old calf free from B. bigemina infection (SAMBROOK et al., 1989). 

RAPD-PCR reactions. RAPD-PCRs were carried out using four random 
oligonucleotide primers (Table ). The RAPD -PCR reactions were set up in 25 µL reaction 
volume in 0.2 mL thin walled PCR tubes (Axygen). The reaction mixture was as follows: 
One microlitre of the template DNA (10 ng/µL), 2.5 µL of 10x PCR buffer (Bangalore 
Genei with 15 mM MgCl2), 5 µL of 1 mM dNTP mix, 1 Unit of Taq DNA polymerase 
(Bangalore Genei) and 1 µL of primer (15 pmol or 50 ng). A control sample containing 
bovine leucocyte DNA was run along with every reaction.
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Table1. List of random primers used 

No Code Sequence (5’-3’) Length GC%
1.	 BG79 TCACGATGCA 10 50
2.	 OPM12 GGGACGTTGG 10 70
3.	 P5 GCATGCGATC 10 60
4.	 P6 GTGGGCTGAC 10 70

PCR was performed in a thermal cycler with a heated lid (Perkin- Elmer Gene 
Amp2400). The cycling conditions used were initial denaturation at 94 °C for 5 min 
followed by 45 cycles each of 1 min denaturation at 94 °C, 45 seconds annealing at 36 °C 
and 1 min elongation at 72 °C. This was followed by a final extension for 5 min at 72 °C. 

After amplification reactions, five microlitres of loading dye were added to each tube 
and 15 µL of the product was run on 1.5% agarose gels. Standard molecular weight 
markers were also run with the sample. Electrophoresis was performed at 60 V for 1.5 h. 
After the run, the gel was transferred to a gel documentation system and documented.

Molecular sizes of scorable RAPD bands were estimated by comparing their mobility 
with respect to that of the standard molecular size marker using the AlphaimagerTM gel 
documentation system. The RAPD patterns were scored (BOWDITCH et al., 1993). DNA 
fragments which can differentiate the two isolates were identified. 

Results
The arbitrary primed polymerase chain reaction (AP-PCR) profiles of B. bigemina 

isolates using four primers are shown in Figs. 1-4. Depending on the parasite isolate-
primer combination, between one and five fragments in the range of 257 bp and 1948 bp 
were amplified. 

Using the primer BG79 (Fig. 1), three fragments ranging in size from 506 bp to 1071 
bp were amplified. The 754 bp and 506 bp fragments were monomorphic, but the 943 bp 
fragment appeared only in the Izatnagar isolate while 1071 bp fragment appeared only in 
the Wayanad isolate.

The primer OPM12 (Fig. 2) generated 1-3 fragments ranging from 578 to 1628bp. 
The 768 bp fragment was seen only in Wayanad isolates.

A maximum of 5 bands were amplified by the primer P5 (Fig. 3) ranging in size 
from 257 to 1948 bp. The 386 bp and 1591 bp fragments were monomorphic. The 867 bp 
fragment was Izatnagar isolate specific while the 708 bp fragment was Wayanad isolate 
specific.
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Figs. 1-4. RAPD-PCR fingerprints obtained using primer BG79 (Fig. 1), OPM12 (Fig. 2), P5 (Fig. 
3) and P6 (Fig. 4). M - GeneRulerTM 100bp DNA ladder plus; A - Izatnagar 1 isolate; B - Izatnagar 

2 isolate; C - Wayanad 1 isolate; D - Wayanad 2 isolate; E - Bovine leucocyte DNA. 

Fig. 1. The primer BG79  Fig. 2. The primer OPM12

Fig. 3. The primer P5 Fig. 4. The primer P6
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The primer P6 (Fig. 4) also produced 3 fragments ranging in size from 327 bp to 930 
bp. The 930 bp and 816 bp fragments were monomorphic. Apart from the Izatnagar 1 
isolate, all isolates showed a fragment of size 329 bp. 

Discussion
According to the Annual report of the Project Directorate of Animal Disease 

Monitoring and Surveillance (PD-ADMAS) of the Indian Council of Agricultural Research 
(2005-2006), bovine babesiosis is the top ranking disease among the top ten important 
parasitic diseases affecting domestic livestock in India. The disease is transmitted by 
one host tick, Boophilus microplus. With the changing trends in tick epidemiology, by 
gradual replacement of multi-host tick Hyaloma anatolicum anatolicum by one-host tick, 
Boophilus microplus (SANGWAN et al., 2000), there is an urgent need to monitor the status 
of this disease in the country.

In the present study, the RAPD-PCR method clearly detected the genetic variation 
among B. bigemina isolates in India. The RAPD-PCR technique was used previously 
for differentiation of B. bovis from B. bigemina stocks (CARSON et al., 1994). LEW et al. 
(1997) found that the random primer, oligonucleotide ILO-525 5’-CGGACGTCGC-3’ 
could differentiate B. bigemina from B. bovis. 

These observed variations could be due to various factors. The variations in the 
geographical location, virulence of the parasite, and the strains of vectors are some of 
the factors that can lead to micro-heterogeneity among B. bigemina. The variation in the 
rhoptry associated protein gene of B. bigemina has been well documented (HOTZEL et 
al., 1997). Recently, the analysis of the internal transcribed spacer 2 (ITS2) of the rRNA 
genes B. bigemina isolate (Switzerland) revealed high polymorphism, not only among the 
isolates but even within the isolates (HILPERTSHAUSER et al., 2007).The present study is 
in conformity with MADRUGA et al. (2002) who found that in Brazil the Northern, Eastern 
and Mid-western isolates of B. bigemina showed genetic diversity and the South-eastern 
and Southern isolates were genetically closest. The study also identified potential DNA 
fragments which could be developed as de novo isolate/parasite specific probes or PCR 
primers.
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SAŽETAK
Ovo kratko priopćenje prikazuje rezultate fingerprinting analize nasumično umnožene polimorfne 

DNA izolata protozoona Babesia bigemina izdvojenih u različitim indijskim državama: Wayanad (Kerala i 
Južna Indija) i Izatnagar (Država Uttar Pradesh, Sjeverna Indija). Ukupno su istražena četiri izolata (dva iz 
države Kerala i dva iz države Uttar Pradesh). Umnažanje odsječaka DNA provedeno je uporabom četiriju 
oligonukleotidnih početnica. Ovisno o kombinaciji početnica umnožen je od jednog do pet odsječaka u rasponu 
od 257 i 1948 parova baza. Identificirani su odsječci pomoću kojih se mogu razlikovati dva izolata. 

Ključne riječi: nasumce umnožena polimorfna DNA, Babesia bigemina, govedo, Indija
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