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Rapid detection of Anaplasma marginale with
the Polymerase Chain Reaction in Cattle

Jin-ho Park, Kyong-seong Chae, Oh-deog Kwon and Joo-mook Lee'
College of Veterinary Medicine, Chonbuk National University, Chonju 561-756, Korea

ABSTRACT : The present study was carried out for the rapid and accurate detection of A-
naplasma marginale in cattle using Polymerase Chain Reaction. One pair of primer, BAP-2
and AL34S, were designed to amplify a 409 bp fragment of the A marginale membrane sur-
face protein encoding beta(mspB1) gene with a higly sensitive and specific PCR. A marginale
isolated from naturally infected calf in Chonbuk area were used to obtain target genomic
DNA for PCR. This study showed that a 409 bp of mspfl gene fragment could be detected
as little as 15 fg of purified A marginale genomic DNA. The amplified fragment with PCR
was checked for the identification of mspBl gene by enzyme restriction and sequencing. Also,
the target DNA extracted directly from blood were used in the PCR reactions without prior
purification to shorten the detection time. The PCR in the present study was considered con-
venient and rapid method for the detection of A marginale in whole blood of infected cattle.
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Table 1. PCR primers used for amplification of A marginale mspP1 gene

Primer Length (mer) Nucletide sequence 5' to 3' Expected product size
BAP-2 primer 24 5-GTATGGCACGTAGTCTTGGGATCA-3' 409 b
AL34S primer 20 5'-CAGCAGCAGCAAGACCTTCA-3 P
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Table 2. M-13 primers used for sequencing of cloned
mspB1 gene
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Fig 1. Amplified A marginale mspBl gene. The M lane
contains a 1 kb DNA lader.

A marginale mspB1 gene-g& 23} 4= 9l ¢Jcl(Fig 1).
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Fig 3. Restriction endonuclease analysis of pGEM-mspf31
plasmid.

M: 1 kb Marker

Lane 1: pGEM-mspfp1 plasmid DNA

Lane 2: Enzyme restriction with EcoRI

Lane 3: Enzyme restriction with Pvull

Lane 4: Enzyme restriction with Sall and Ncol

& 9le% o % lelrhFig 5)
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Fig 5. Determination of the minimum amount of the A
marginale DNA for PCR amplication.

M: DNA Marker

Lane 1~5: The amount of template DNA is 60, 30, 15, 7.
5 and 3.3 fg. The DNA were obtained from isolated A
marginale

msp 81 gene gtatggcacgt agtcttgoga tcatgagcaa agctagtata gaggcaaact cgcaggacaa 61

amplicon

msp S 1 gene
amplicon

msp 1 gene
amplicon

nsp 1 gene
amplicon

mspfS1 gene
amplicon

msp 1 gene
amplicon

msp 81 gene
amplicon

CACGT AGTCIT GGA TCATGAGCAA AGCTAGTATA GAGGCAAACT TGCAGGACAG

agtgtagag gtggcagaga tcagcccaga aacgcagaac atgagcgacg ctatacctgt 121
AGTGTAGAG ATGGCAGAGA TCAGCCCAGA AGCGGAGAAA ATGAGCGACG CTATACCTGC

gaagaagcc caaattgteg aaactgectt acttgecagca gtaaatgaca ctagtaagga 181
GAAG AGCC CAAATTGTCG AAACTGCCTT ACTTGCAGCA GTAAATGACA CTAGTAAGGA

gaccaagca attgttactg accttataaa cgctacaata gaggtgtgca cagagcagac 241
GACCAAGCA ATTGTTAATG ACCTTATAAA CGCTACAATA GAGGTGTGCA CAGAACAGAC

aatacactt gcggggcata ctgccgaggt ccaagcaggg ctggaagetg cgggtattag 301
AATACACTT GCGGGGCATG CTGCCGAGGT CCAAGCAAAG CTGGAAGCTG CAGGTGTTAA

ttcgacgat gcaCaggggg tacaagaagc tacccctgaa gecaagggeg tggaaggcat 361
GTCGACGAT GCACA CACC TACAAGAAGC TACCCCTGAA GCCAAGGGCG TGGAAGGCAT

taatcaagag gaactcgagc aggcagetga aggtcettget getgetg 408
TAATCTAGAG GAACTCGAGC AGGCAGCTGA -AGGTCTTGCT GCT

Fig 4. Sequence alignment of the A marginale mspp1 gene(GeneBank Accession No. M59845) and amplicon.
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