Tournal of Animal and Veterinary Advances 9 (3): 635-638, 2010

ISSN: 1680-5593
© Medwell Journals, 2010

The Occurrence of Mycoplasma haemofelis and Candidatus

Mycoplasma Haemominutum in Cats in China Confirmed by
Sequence-Based Analysis of Ribosomal DNA

'Q.J. Zhuang, *H.J. Zhang, 'R.Q. Lin, 'Z.G. Yuan, 'X.J. Liang,
X W. Qm, *W.J. Puand 'X.Q. Zhu
'College of Veterinary Medicine, South China Agricultural University,
483 Wushan Street, Tianhe District, Guangzhou, 510642
Guangdong Province, People’s Republic of China
“Foshan Science and Technology College, Foshan,
Guangdong Province 528231, People’s Republic of China

Abstract: The present study aimed to examine whether Mycoplasma Haemofelis (MHF) and Candidatus
Mycoplasma Haemominutum (CMH) occur in cats in Mainland China. Genomic DNA was extracted from 87 cat
blood samples collected from Guangzhou, China and they were examined by conventional Polymerase Chain
Reaction (PCR) assay to detect and distinguish infection of MHF and CMH. The total infection rate of cats with
MHF and CMH was 42.5% (37/87), with one female cat being infected with MHF, while 41.4% (36/87) of the
infections were due to CMH and none of the cats was positive for concurrent infection with both MHF and
CMH. Sequencing of representative amplicons confirmed the results of PCR amplifications. This result, for the
first time, demonstrated the existence of MHF and CMH in cats in mainland China.
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INTRODUCTION

The hemoplasmas are a group of hemotropic bacterial
species, which parasitize animal red blood cells and
hemoplasma organisms have been reclassified within the
genus Mycoplasma, based on phylogenetic analysis of
165 rRNA gene sequences (Foley and Pedersen, 2001,
Neimark ef af., 2001, 2002; Messick et al., 2002). By
sequencing of the 165 1RNA genes,
haemotropic mycoplasmas were recogmzed (Foley et al.,
1998) as follows: Mycoplasma Haemofelis (MHF)
(Neimark ez «l, 2002) and Candidatus Mycoplasma
Haemominutum (CMH) (Foley and Pedersen, 2001).
Recently, a third species of feline hemoplasma named
“Candidatus Mycoplasma turicensis (Willi et al., 2005,
2006) has been identified

Feline hemoplasmas have been shown to exhibit

two feline

worldwide geographical distribution and several molecular
studies have investigated the prevalence of infections in
different countries or regions including South Africa
(Lobetti and Tasker, 2004), the USA (Eberhardt et al.,
2006; Hackett et al., 2006; Ishak et al., 2007), Australia

(Tasker et al., 2004), Switzerland (Willi et al., 2006), the
United Kingdom (Tasker et al, 2003), Germany
(Bauer ef al., 2008), Brazil (Maciewra ef al., 2008), Italy
(Gentilini et al, 2009), JTapan (Watanabe et al, 2003),
Canada (Kewish et «l., 2004) and Southern Europe
(Criado-Fornelio et al., 2003). However, it is yet to know
whether hemoplasmas occur in cats in mainland China. A
single conventional PCR assay for the concurrent
detection of both feline hemoplasmas MHF and CMH was
developed (Jensen ef al., 2001), which was widely used to
assess the prevalence of that two feline hemoplasmas
(Messick, 2004).

The objective of the present study was to determine
whether MHF and CMH exist in cats in mainland China,
by using that conventional PCR assay.

MATERIALS AND METHODS

Specimen preparation and DNA extraction: Eighty-seven
EDTA anti-coagulated blood samples were obtained from
cats admitted to the Animal Hospital of South China
Agricultural Umversity, Guangzhou, China. Data on sex
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was obtained for all amimals, but clinical informati on was
incotnplete. Total DMNA was obtained from 200 pL blood
using the Genome DMNA Extraction Kit (Sangon Lid,
dhanghai, China) and it was eluted into 40 pL TE buffer
following the manufacturer’s instractions. Amplification
of target DA and denabring polyacrylamide gel
electrophoress of the amplicons Pamers that target the
163 tBMA gene, producing a 170 bp product for MHE and
2 193 bp amplicon for CWH (forward primer, 5-ACG AAL
GTC TGA TG AGC AAT AT and reverse primer 5-ACG
CCC AAT AAR TCOC GRA TAA T.3), described
previowdy (Jensen ef ol 2001) were used inthe present
study. PCPE reactions comprized Premix-Tag 25 pL
(TallaPa Ex Tagy 125 U, 2«Ex Tay Buffer, 4 mimel
L= Wg*), 1 pL of each primer with the concentration of
S0 phIand 5 pL of template DA, made up to a final
volume of 50 pl with sterile water. PCR was performed
with an initial weubation at 50°C for 3 min and then 95°C
for S min, followed by 45 cycles of 95°C for | min, 60°C for
1 min and 72°C for 30 gec, then finally incubated at 72°C
for 7 min CMH DNA (a gift from Dr. Jane Sykes,
University of Califormia) was veed as a postive contrel. &
DrA sample from a non-infected cat and water were
subjected to PCR. as negative controls,

Feaction products (2 pl) were electrophoresed
through 6% denatuning polyacrylamide gel, stained with
0.1% & g0, and photographed. Identification of the cat
DA zamples as MHF or CMMH wwas made by conp anng
the sizes of the PCR products with the knowm postive
control DMA and 20 bp DA ladder MMarker (TakaRa,
Japat).

Nucleotide sequencing: In order to confinm the identity of
PCE amplicons, one PCR. product representing the 170 bp
fragment and another one repregenting the 193 bp
fragment were separated by electrophoresis in 1% agarose
gel, purified using the Agaroze Gel Feclamation Kit
(=angon Lid, Shanghai). The punified PCR. products were
cloned into the pGEM-T Eaxy Vector (Promega) and
transformed inte JLI109 competent cells according to the
protocol  of  the manufacturer  (Promega)  The
transformants were obtained by the blue-white selection
and two clones of each sample were segquenced [Sangon
Ltd, shanghai). The obtained sequences were compared
with relevant sequences available in G enBank™.

RESULTS AND DISCUSSION

Figure 1 shows the representative denaturing
polyacrylamide gel image. Two different amplicons were
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Fig. 1:Representative denaturing polyacrylamide gel
(6.0%) demonstrating Polymerase Chain Beaction
(PCE) amplified products of haemoplazma 163
tEMNA gene from peripheral blood of cats. Lane I
represents 20 base pairs (bp) DA ladder, Lane |
tepresents the knowm genomic DMA of CMH
as postive control. Lanes 2-14 represent feline
samples (samples 2-12 identified as CIH, sample
13 identified as MHF). Lane 15 represents DA
from a healthy cat. Lane 16 represents MNo-DRA
cottral
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amplified from some of the cat DMNA& samples (Fig, 1) and
their sizes corresponded to that of MHF (the smaller
fragment) or CMH (the larger fragment). The two species
were ghle to be differentiated on the bass of their
ampliconn  szes by denatuing polyactylamide gel
electrophoresis.

The only 170 bp PCR product (the same PCE. product
presented in lane 13 inFig 1 and a representative 193 bp
PCE product (the same PCR. product pregented in lane 11
in Fig. | were sequenced.

dimilarity comparizon with related  zegquences
available in Genb ank™ showed that the 170 bp fragment
had 99.4% identity with the corresponding region of the
163 tPMNA gene of MHEF, while the 193 bp frament way
identical to the corresponding region of the 163 tFINA
gene of CMH, indicating that they represented MHEF and
CIH, respectively.

The two  sequences  were  deposited in
GenBank™ (accession mumbers AWMT4E929  and
ANTAE0ZE) Thetotal infection rate of cats with MHFE and
CTWIH wag 42. 5% (37787, with one femnalecat (1. 15%, 1/87)
being infected with MHEF, while 41 4% (3887 of the
infections were due to CRH (1% of 40 male cats were
postive for CMH, while 18 of 47 female cats were positive
for CIWVH).

Mone of the cat blood samples eramined in this
study was PCR positive for both MHF and CMH.
Compared with repored infection rate of feline
hemplasmas in caty in other countries or regions,
low infection rate of MHF and high infection rate
of CMBH in cats in  the sudy  show distinct
wotldwide geographical  distrbutions of  feline
hemoplasmas in cats.
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CONCLUSION

The result of the present study documents, for the
first time, the existence of MHF and CMH i cats n
mainland China. This result has implications for the
effective control of feline infection with hemoplasmas in
China.
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