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Molecular identification of Anaplasma platys in cattle by nested PCR
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ABSTRACT

Background and Objectives: Anaplasmosis is a zoonotic disease caused by Gram- negative bacterium from Anaplasmata-
ceae family. Anaplasma causes high economic losses worldwide. 16S rRNA analysis was used to diagnose Anaplasma platys
in Cattle. Phylogenetic tree and estimation of evolutionary divergence between A. platys isolates were performed.

Materials and Methods: A total of 60 blood samples were collected from a cattle farm in AL- Diwaniyah province. 16S
rRNA gene was identified using nested PCR. Overall, 40% of cattle that were chosen to collect the blood were identified to
be infected with A. platys.

Results: The results have shown presence of targeting partial region of 16S rRNA gene in 24 samples out of 60. Sequenc-
ing results of 10 samples have revealed that the phylogenetic tree was divided in to two separate clades. Five isolates of A.
platys- Iraq (accession no. OP646782, OP646783, OP646784, OP646790, and OP646791) were located in one clade with
the A. platys- China (accession no. MN193068.1). While, five isolates (accession no. OP646785, OP646786, OP646787,
OP646788, OP646789) were in different clade with two isolates of A. platys- Africa and A. platys- Zambia in distinct branch-
es, close to the Rickettsiales.

Conclusion: The phylogenetic study of A. platys sequences indicated that the isolates were collected from a cattle farm in Al-
Dewaniyah were similar and close related to A. platys- China, A. platys- Zambia and A. platys- Africa). This study suggests
that cattle can be considered a reservoir of A. platys.
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INTRODUCTION

Anaplasmosis is a tick- borne disease that infects
humans and animals. It causes by Gram- negative
bacteria affect blood cells (1, 2). Anaplasmosis is
widely distributed and it is considered as an endemic
disease in 43 countries around the world (3). Differ-
ent species of Anaplasma such as A. platys, A. mar-
ginale, A. centrale, A. bovis, A. ovis, A. caudatum,

and A. phagocy- tophilum can cause infection (1).
Anaplasma spp. naturally need vector as ticks and
vertebral host to survive (4). Ixodidae ticks are the
biological vectors that have a key role in the prolifer-
ation and transport of Anaplasma (5).

First observation of A. platys (previously Ehrlich-
ia platys) in animals was in 1978 in the USA (6-8),
while in human the first case was reported in 1992
(9). A. platys mainly affects dogs, but it also infects
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human and other animals as cattle, cats, and camels
causing thrombocytopenia due to platelets damage
(10-13).

Clinically, infection with Anaplasma causes fever,
anorexia, loss of weight, paleness of mucus mem-
branes, nasal discharge, bilateral uveitis and lymph-
adenomegaly (6, 12). Non- septic blood equipment
or the contamination during blood transformation
and the flies’ bite are the main ways that cause the
infection. Also, the pathogen may transfer from the
mother to the new born vertically (14).

Although their efficiency may be varied between
different labs, it was noticed that molecular methods
have an important role in the diagnosis of Anaplas-
mosis by PCR technique (15, 16). However, serolog-
ical diagnosis methods were also very effective in A.
platys diagnosis in cats and dogs and were increased
from 0.4% to 87.5% effective diagnostic methods
(17). Furthermore, Molecular Evolutionary Genetics
Analysis (MEGA) software has improved and en-
abled sequence analysis by alignments, phylogeny
and study sequence divergence (18). In this study,
PCR assay was used to identify and recognise A.
platys and focusing was on the genetic analysis and
evolutionary divergence between different isolates of
this organism in cattle.

MATERIALS AND METHODS

Samples collection and DNA extraction. Blood
samples were collected from cattle stock in AL- Di-
waniyah province aseptically then genomic DNA was
extracted using kit from AddBIO (Korea) following
the manufacturer’s recommendation as 20 pl of Pro-
teinase K solution (20 mg/ml) was added to 200 pl
of whole blood then an equal amount of binding buf-
fer was added to the mixture followed by incubation
at 56°C for 10 minutes followed by adding 200 pl of
ethanol. The generated lysate was transferred into the
provided spin column and then centrifuged at 13000
rpm for 1 minute. The flow-through was removed and
the membrane of the spin column was washed twice
using washing buffer 1 and 2 by adding 500 pl and
centrifuged at 13000 rpm for 1 minute. The membrane
was then dried out by additional centrifugation mean-
while the DNA was eluted with 50 pl of elution buffer.

PCR primers and reaction. In this study, prim-
ers designed by Kim et al. (19) were used including
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nested PCR approach. In the first round, 0,05 uM of
each primer including EE-1 and EE-2 as follows 5’
TCCTGGCTCAGAACGAACGCTGGCGGC 3 and
5 AGTCACTGACCCAACCTTAAATGGCTG3
with 10 pl of Hot start Taq master mix (AddBIO, Ko-
rea) and 2 ul of template DNA in a total volume 20 pl.
Thermal conditions were initial denaturation at 95°C
for 10 minutes followed by 35 cycles of 95°C for 30
seconds, 55°C for 30 seconds, and 72°C for 50 sec-
onds. Finally, 72°C for 5 minutes.

Similar conditions were used in the second round
using 1 pl from the product of the first round and in-
ternal primers targeting the 16S rRNA gene to am-
plify 926 bp region including EE-3 5° GTCGAAC-
GGATTATTCTTTATAGCTTGC 3 and EE-4 5
CCCTTCCGTTAAGAAGGATCTAATCTCC 3
(19). The generated PCR products were analysed by
agarose gel electrophoresis and stained with ethidium
bromide. These products were sent to Macrogen (Ko-
rea) for Sanger sequencing.

Sequencing preparation. Approximately 10 A.
platys positive samples were selected and scaled up
to 25 pL of PCR product for Sanger sequencing. The
PCR products were purified using the GeneJET™
PCR Purification Kit (Fermentas), according to the
manufacturer’s instructions. One volume of binding
buffer was added to the PCR product, the re-suspen-
sion solution was then transferred to the GeneJET™
purification column which was then micro-centri-
fuged for 60 s. A 700 ul volume of wash buffer was
added and the column was then micro-centrifuged
again for 60 s. The column was micro- centrifuged
for 1 min, then 30-50 pl of elution buffer or autoclaved
gH,O was added and the column was centrifuged for
3 min. All micro- centrifugation was at 13,000 rpm.

Sequencing sending. To sequence PCR products,
pure DNA samples of 15 ul and 50 ng in the sterile
Eppendorf tubes were submitted with 15 pl of suit-
able sequencing primers. The results of sequencing
then were analysed using NCBI BLAST.

Bioinformatic analysis. Phylogenetic tree of the
targeting partial region within 16S rRNA gene in A.
platys was constructed depending on the lowest Bayes-
ian Information Criterion score by the maximum like-
lihood (ML) method as implemented in the MEGA
X software using Bootstrap analysis with 1000 rep-
licates and rooted with Rickettsiales bacterium (20).

http://ijm.tums.ac.ir


http://ijm.tums.ac.ir/

RESULTS

PCR reaction. Positive results of the nested PCR
for A. platys were found in 24 isolates with primer
sets EE-3 5’ and EE-4 5’ to give a 926 bp of the tar-
geting partial region of 16S rRNA gene in A. platys.
This reaction was performed using PCR products of
primer sets EE-1 and EE-2 as a template (Fig. 1). Gel
electrophoresis results have shown that the 16S rRNA
gene exists in 24 samples. This identification enables
confirmation of the organism as A. platys according to
Bakken (19).

Fig. 1. Gel electrophoresis image (1.5%) agarose shows the
PCR product (1-24) of Anaplasma platys targeting partial
region within 16S rRNA gene (size =926 bp). M: is molecu-
lar marker (Promega, USA); C: is control negative in which
similar PCR components were used except H,O was added
instead of template DNA.

Phylogenetic tree analysis. The analysed sequenc-
es were deposited in the NCBI GenBank database
meanwhile accession numbers were obtained as fol-
lows (OP646782, OP646783, OP646784, OP646785,
OP646786, OP646787, OP646788, OP646789,
OP646790, and OP646791) (Fig. 2).

The ten sequences of A. platys isolates were used
to create the phylogenetic tree by the MEGA X us-
ing bootstrap analysis with 1000 replicates and Rick-
ettsiales bacterium was as an outgroup. It has been
found that the maximum likelihood tree of A. platys
constructed with the 16S rRNA sequences is clearly
divided into two different clads (Fig. 2).

Five isolates of A. platys- Iraq (accession no.
OP646782, OP646783, OP646784, OP646790, and
OP646791) were close to each other and located in
the same clade with the A. platys- China (accession
no. MN193068.1). However, the other five isolates of
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Fig. 2. Phylogram of the identified sequences targeting
partial region within 16S rRNA gene of Anaplasma platys.
this was carried out by MEGA X using Bootstrap analysis
with 1000 replicates and rooted with Rickettsiales bacterium
(20).

A. platys- Irag (accession no. OP646785, OP646786,
OP646787, OP646788, OP646789) were in another
clade of the tree with two strains of A. platys- Africa
(accession no. mk814421) and A. platys- Zambia (ac-
cession no. LC269821.1) and closer to the Rickettsia-
les bacterium (accession no. KJ808701.1). Important-
ly, it was noticed that A. platys sequences in this clade
(accession no. OP646785, OP646786, OP646787,
OP646788) were in distinct branches separate from
each other.

Estimation of evolutionary divergence between
A. platys sequences. The genetic relation among the
A. platys sequences was determined by estimating the
evolutionary divergence between sequences of the dif-
ferent isolates and comparing with the Rickettsiales
bacterium sequence. The results have revealed that A.
platys 16S rRNA gene showed a range of difference
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two different clades. Five isolates of A. platys- Iraq
(accession no. OP646782, OP646783, OP646784,
OP646790, and OP646791) were in one clade with
the A. platys- China (accession no. MN193068.1).
However, A. platys- Iraq (accession no. OP646785,
OP646786, OP646787, OP646788, OP646789) were
in a different clade with the A. platys- Africa (acces-
sion no. mk814421) and A. platys- Zambia (accession
no. LC269821.1).

Moreover, results of the evolutionary divergence
between sequences of the A. platys showed that the
A. platys 16S rRNA genes were different at 0.0- 0.015
while Rickettsiales bacterium 16S rRNA was slight-
ly different in the evolutionary divergence at 0.14-
0.15 compared to the A. platys 16S rRNA sequences
(Table 1). Importantly, the cattle blood samples were
collected from a cattle farm in AL- Diwaniyah prov-
ince where dogs were found which may consider one
of the factors in cattle infection due to environmental
contamination. Also, R. sanguineus (dog tick) was in
the farm where the samples were collected and its role
in A. platys transmission was determined (depending
on the presence of A. platys DNA in this tick). It was
identified that the availability of the natural vector
(ticks) is considered a key cause of A. platys infection
(4, 5). Therefore, one of the important strategies to
control and restrict Anaplasmosis in cattle is vector
management.

CONCLUSION

The findings of this study suggest that cattle can be
considered a reservoir of A. platys. The phylogenetic
study of A. platys sequences indicated that the iso-
lates were collected from a cattle farm in Al- Diwan-
iyah were similar and close related to other strains
from different countries like (A. platys- China, A.
platys- Zambia and A. platys- Africa). In this study
A. platys in cattle were isolated from blood samples
using genomic DNA extraction without separation
of blood components and also using sets of primers
were used to detect A. Phagocytophiulm.
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