Name of the project: IRN AR19679977 «Study of species diversity and genetic features
of viral and bacterial pathogens of infectious diseases of pets in Astanax»

Actuality: diagnosis of infectious diseases in pets in Kazakhstan is not at the proper
level. The scheme for diagnosing infectious diseases in pets is based on the observation of
clinical signs (with a blood test), the use of immunological diagnostic methods specific to one
pathogen (ELISA), and microscopy and histological analyzes. At the same time, a
comprehensive analysis of the diversity and prevalence of viral and bacterial infectious
pathogens of dogs and cats in the city of Astana is not carried out. Various parasitic organisms
cause a large number of infectious diseases associated with pets: viruses, bacteria, fungi,
protozoa, helminths and external parasites (fleas, ticks, lice). Due to the wide variety of
infectious diseases and their overlapping clinical features, many cases go undiagnosed or
misdiagnosed. In this regard, a treatment regimen based on the regular use of antibiotics is often
used, which leads to the development of resistance in pathogens and the death of pets from
improperly prescribed therapy. The introduction of molecular genetic methods for diagnosing
viral and bacterial infectious diseases of dogs and cats into veterinary practice will increase the
effectiveness of therapy, reduce the spread of antibiotic-resistant strains and prevent
zooanthroponous infections. Genotyping of the identified pathogens will allow a better
understanding of the epizootic processes in the city of Astana, to track the distribution routes and
major circulating genotypes. The proposed project is aimed at developing molecular genetic
methods for diagnosing and studying the diversity of viral and bacterial pathogens of infectious
diseases in dogs and cats.

Objective: to study the species diversity and genetic features of viral and bacterial
pathogens of infectious diseases of dogs and cats in Astana.

Expected results: As a result of the project, new data on the species and genetic diversity
of pathogens of viral and bacterial infectious diseases of dogs and cats in the city of Astana will
be obtained. PCR screening of sick dogs and cats for viral and bacterial pathogens will be carried
out in the period 2023-2025. Sequencing and genotyping of identified pathogens will be carried
out. The resulting sequences will be published (deposited) in open access databases, which will
allow any scientist to use the data with attribution.

The social, economic, scientific and technical effect lies in the introduction of PCR
protocols into clinical practice, which allow identifying a wide range of viral and bacterial
pathogens, which will significantly improve the diagnosis and treatment of dogs and cats in the
city of Astana, with the possibility of a similar approach in other regions of Kazakhstan. The
target consumers of the results are veterinary laboratories engaged in the diagnosis and
monitoring of pet infections.

Two articles or reviews will be published in peer-reviewed scientific publications indexed
in the Science Citation Index Expanded of the Web of Science database and (or) having a
CiteScore percentile in the Scopus database of at least 35 (thirty-five); as well as one article in a
peer-reviewed foreign or domestic publication recommended by the KKSON.

Results obtained for the project for 2023: According to the conducted epizootological
analysis and primary survey in veterinary clinics of the Republic of Kazakhstan, canine
distemper, pan leukopenia, calcivirosis, coronavirus, feline leukemia, and salmonellosis are
registered in dogs and cats. A list has been compiled that includes six types of viruses and three
types of bacteria. PCR protocols have been developed for the diagnosis of pathogens of bacterial
infectious diseases in dogs and cats, using international recommended protocols and literature
data. For each bacterial pathogen, primers were selected and the optimal composition of the
reaction mixture with an amplification program was optimized. PCR protocols have been
developed for the diagnosis of pathogens of viral infectious diseases of dogs and cats, using
international recommended protocols. For each viral pathogen, primers were selected and the
optimal composition of the reaction mixture with the amplification program was optimized.
Algorithms for collecting and delivering samples from infected animals have been developed
and a collection of samples has been compiled. The algorithms include the following steps:



selection and collection of anamnesis of animal disease, packaging of biological material and
transfer in compliance with the cold chain to a laboratory with a BSL-2 safety standard. Standard
operating procedures for the bacterial diagnosis of pathogens in dogs and cats have been
developed and describe the steps for isolating and identifying the three major bacterial pathogens
in dogs and cats.
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Information for Potential Users: This project will analyze biological samples taken
during the infectious process in dogs and cats by PCR for the purpose of diagnosis and
epidemiological screening for various viral and bacterial pathogens. In addition, when pathogens
of fundamental, practical or economic interest are identified, genotyping or whole genome
sequencing is planned.

The implementation of the project will expand the elements of molecular genetic
monitoring of infections in domestic animals used in Kazakhstan. The results will be used by
veterinarians to diagnose infections and select therapies for treating animals. The data obtained
on the diversity, geographical distribution and genotypes of pathogens will improve surveillance
and prevent diseases of citizens. Data on the species and genetic diversity of pet pathogens will
be published in articles and open genomic databases, which may contribute to the development
of veterinary control of infectious diseases.

Additional information: as a result of the research work, it is planned to develop
methodological recommendations for the diagnosis of infectious diseases of dogs and cats in
Kazakhstan.
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