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The PCR test-system has been developed for domesticated dogs Chlamydiosis diagnostics, including oligonucleotide primers, flanking the site of the gene coding endoribonuclease P (RNase P RNA) of Chlamydia abortus, Chlamydia pecorum and Chlamydia psittaci. Identity of the amplification product is confirmed by means of the restriction analysis with the use of Alu I endonuclease. The above PCR test-system has been tested on 50 positive and 25 negative DNA samples of the Chlamydia genus bacteria extracted from dogs' Chlamydial isolates, and has been successfully validated versus other PCR test-systems for indication and species differentiation of Chlamydial infection agents in mammalians and birds.
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Problem statement. There exists a well-established point of view that Chlamydiosis is extremely rare among dogs. However, the study of the biological samples taken from animals belonging to this species and suffering from the symptoms of conjunctivitis, respiratory and urogenital tract lesions, showed that in 46.6 % of the cases Chlamydiosis was diagnosed [1].

Quite frequently a diagnosis remains undetermined or put late, resulting in inadequate therapy and, consequently, to the complexity of the disease, which sometimes results in the generalized form. It should also be kept in mind that chlamydial infection is zoonotic in nature and there are cases of human infection from Chlamydia infected dogs [2–4].

Analysis of the most significant studies and publications containing information on solving the problem. Various laboratory methods are used for diagnosing Chlamydiosis in dogs cultural, immunologic, morphologic and molecular-genetic [3, 5]. The methods above differ as to their specificity and sensitivity [3, 5]. According to our belief, currently the most reasonable method for diagnosing chlamydial infections is polymerase chain reaction (PCR) [5]. Foreign, particularly Russian, scholars have developed PCR test-systems for indicating bacteria of the Chlamydia genus in biological samples taken from dogs [2, 3]. These systems are specific and sensitive enough. However, at present these diagnosticums are not registered in Ukraine.
Purpose of the research – to develop highly reliable and highly specific tool for diagnosing chlamydial infection of domesticated dogs.

Task of the research: to develop the design of the oligonucleotide primers pair, to select the best parameters of the reaction mixture and the amplification regime of the PCR test-system for diagnosing Chlamydiosis in domesticated dogs. 
Methods of the research. As a result of our using the multiplex PCR test system for differentiating 69 isolates of Chlamydia obtained from domestic dogs, it was clarified that the etiological factors of Chlamydiosis are three types of the Chlamydia genus bacteria, namely: Chlamydia abortus, Chlamydia pecorum, Chlamydia psittaci [5]. Therefore, the subject chosen for designing oligonucleotide primers in the PCR test system being developed for diagnosing Chlamydial infection of domestic dogs, was site of the gene encoding endoribonuclease P (RNase P RNA) of the above three species of the Chlamydia genus bacteria.

Results of the research. Developing the design of oligonucleotide primers to determine Chlamydial infections in domestic dogs by means of polymerase chain reaction involved search for specific parts of the gene encoding the RNase P RNA of Chlamydia abortus, Chlamydia pecorum, Chlamydia psittaci bacteria, suitable for electrophoretic detection. For the analysis, the primary sequences of genomes belonging to the Chlamydia family were selected from the “GenBank” database (version 00 of 2003): DQ257295 Chlamydia abortus, AJ012173 Chlamydia pecorum, AJ310737 Chlamydia psittaci.

With the help of «Virtual Genome Center» (http://alsec/med/umn/edu/VGC.html) and «Fast PCR» software we have analyzed the sequenated sequences of the gene encoding RNase P RNA of the above-mentioned Chlamydia genus members and obtained a pair of oligonucleotide primers:

direct – CHSRF 5 `-GGAGAAACTCCAGGGGCCGT- 3`

and reverse – CHSRR 5 `-GGCAACCATTCATCTAGGGGA- 3 '(Fig.1).
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Fig. 1. Landing and flanking sequences of oligonucleotide primers of the gene encoding RNase P RNA of Chlamydia abortus, Chlamydia pecorum, Chlamydia psittaci: a) direct; b) reverse ( greyed out ).

The above pair of oligonucleotide primers flanking the RNase P RNA gene fragment of Chlamydia abortus, Chlamydia pecorum, Chlamydia psittaci, was synthesized at our request by the company «Thermo Electron Corporation» (Germany).

Polymerase chain reaction with the use of oligonucleotide primers, designed by us and flanking the Chlamydia MOMP gene area, was performed in polypropylene microcentrifuge test tubes with the volume of 0.6 cm3 using the thermocycler "Tertsyk-2" of "DNA technology" (Russia) production in 25 mcL of PCR mixture. Optimization of the PCR conditions included selection of the reaction mixture composition and the amplification temperature schedule. The best composition of the reaction mixture is as follows: 2.5 mcL of tenfold buffer (670 mM of Tris-HCI, pH 8.8 at 25° C; 20 mM of BSA; 166 mM of ammonium sulfate (NH4) 2SO4 ;100 mM of 2-β- mercaptoethanol); 1mcL of 2.5 mM dNTP; 0.5 mcL (0.1 opt. unit) of each primer; 1.5 ml of 50 mM MgCl2; a DNA sample – to its final concentration in the mixture making 1 mcg/cm3, 2–3 U of Taq DNA-polymerase (Thermus aquaticus) (State Scientific Center of the Russian Federation «GosNIIgenetika», Russia, Moscow). The amplification mixture was covered with a layer containing 25 mcL of mineral oil.

The PCR product is a fragment of the gene encoding RNase P RNA, having a size of 253 nucleotide pairs peculiar for Chlamydia abortus, Chlamydia pecorum, Chlamydia psittaci bacteria. Electrophoretic separation of PCR products in polyacrylamide or agarose gel allows to clearly detect the presence of Chlamydiosis agent’s DNA pathogenic for domestic dogs according to the respective size of the amplified fragment.

The best amplification parameters were as follows:
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The identity of the PCR product is confirmed by the restriction analysis method using the Alu I endonuclease, resulting in the formation of two DNA fragments with the size of 104 and 149 base pairs.

In addition, the developed PCR test system for indicating Chlamydia abortus, Chlamydia pecorum, Chlamydia psittaci was successfully tested on 50 definitely positive and 25 definitely negative as for Chlamydial DNA samples isolated from domestic dogs’ biological material. Also validation was performed with four PCR test systems for indicating DNA of the Chlamydia genus bacteria, namely: commercially available PCR test system "POLYMYK" (NPF "Lyteh", Russia; two PCR test systems of our own design, which primers flank DNA fragments of genes encoding 16S rRNA and MOMP of the Chlamydia genus pathogenic bacteria of mammals and birds [6, 7]; multiplex PCR test system for differentiating Chlamydiosis agents of mammals and birds [8]. As a result of the research, the analytical specificity of the developed PCR test system for diagnosing Chlamydial infections of domesticated dogs was confirmed.

Thus, we believe that the developed PCR test system can be implemented into the  laboratory practice for diagnosing Chlamydial infection of domestic dogs.

Conclusions:
1.
Whereas the species differentiation of the isolates obtained from 69 domestic dogs, suffering from Chlamydiosis, by means of the multiplex PCR test system of our own design, has determined that they were bacteria of the Chlamydiales order , Chlamydia genus, belonging to the species of Chlamydia abortus, Chlamydia pecorum and Chlamydia psittaci, the design of the PCR test system’s oligonucleotide primers for diagnosing Chlamydial infection of the given animal species was developed for the conservative region of DNA encoding the RNase P RNA gene of the above three species.

2.
Identity of the PCR product is confirmed by the restriction analysis using Alu I endonuclease, resulting in the formation of two DNA fragments with the size of 104 and 149 base pairs.

3.
The developed PCR test system for diagnosing Chlamydial infections in domesticated dogs was successfully tested on 75 DNA samples, isolated from biological material, and validated with other PCR test systems for indication and species differentiation of the Chlamydia genus bacteria, and, accordingly, can be used for diagnosing Chlamydiosis in this species of home Carnivoras.
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