
BR24992881 "Development of cellular, genomic and proteomic technologies 

for the diagnosis of socially significant diseases 

in the Republic of Kazakhstan". 

The program implementation period is 2024-2026. 

 

Importance. In the Republic of Kazakhstan, the government pays special 

attention to the development of highly sensitive and accurate methods for diagnosis 

of various diseases. The Ministry of Health has approved a list of socially-

significant diseases, such as malignant neoplasms, diabetes, a number of 

cardiovascular and infectious diseases, diseases of the nervous system, etc. (Decree 

№ DSM-108/2020 from the Ministry of Health of the Republic of Kazakhstan 

from September 23, 2020). As part of this scientific and technical program, 

methods and technologies will be developed for the effective diagnosis of socially 

significant diseases using modern cellular, genomic, proteomic technologies and 

instrumental methods, such as next-generation sequencing (NGS), mass 

spectrometry, digital PCR, real-time PCR, CRISPR/Cas technology, DNA 

barcoding, etc. Within the framework of the Program, it is planned to develop 

methods for early diagnosis of orphan diseases, including phenylketonuria and 

Gaucher disease, diagnosis of Alport syndrome, MODY diabetes, ischemic stroke, 

colorectal cancer; as well as develop technologies and test systems for detection of 

a number of infectious diseases caused by pathogens of both bacterial (Borrelia 

burgdorferi, Borrelia miyamatoi, Acinetobacter baumannii) and viral origin 

(rotaviruses and adenoviruses). To ensure further production of domestic test 

systems, it is proposed to develop a technology for obtaining thermostable RNA 

and DNA dependent polymerases used in PCR test systems, and a high-precision 

DNA technology for the authentication of herbal medicine. These developments 

will not only improve the quality of medical care and quality of patient’s life in 

Kazakhstan, but will also increase its competitiveness at the international level, 

promoting the widespread use of modern diagnostic technologies in clinical 

practice and laboratory diagnostics. 



Thus, in order to achieve progress in this relevant area, the main goal of our 

study was formulated and the expected results were determined. 

Aims. To develop cellular, genomic and proteomic technologies for the 

diagnosis of socially-significant diseases in the Republic of Kazakhstan. 

Expected results 

As a part of the program, the following steps will be carried out: 

1. Target sequencing method of phenylalanine hydroxylase gene will be 

developed for the diagnosis of phenylketonuria. 

2. A novel method for determining proteomic biomarkers of stroke using mass 

spectrometry will be obtained. 

3. A novel method for determining proteomic biomarkers of stroke using mass 

spectrometry will be developed. 

4. An immunochromatographic test system will be developed, allowing to 

determine the immune status in acute respiratory infections. 

5. The development of a method for diagnosing antibiotic resistance of 

Acinetobacter baumannii nosocomial infections based on CRISPR/Cas 

technology. 

6. A mass spectrometry-based diagnostic method for Gaucher disease will be 

implemented to improve the accuracy and speed of disease identification. 

7. The technology for diagnosing Alport syndrome will be developed using next-

generation sequencing. 

8. A new approach for identifying mutations in the KRAS/BRAF genes will be 

developed for the effective diagnosis of metastatic colorectal cancer. 

9. A thermostable RNA-dependent and DNA-dependent polymerase will be 

obtained for the molecular and genetic detection of pathogens of urogenital 

infections.  

10. The development of a test system based on real-time PCR will ensure the 

detection of pathogens of Lyme disease (Borrelia burgdorferi sensu lato) and 

tick-borne relapsing fever (Borrelia miyamotoi). 



11.  DNA barcoding and high-throughput sequencing technologies will be 

implemented for herbal medicine authentication used in pediatric practice. 

12.  At least 9 (nine) articles and (or) reviews have been published in peer-reviewed 

scientific journals that are in the 1st (first), 2nd (second) and (or) 3rd (third) 

quartiles by impact-factor in the Web of Science database and (or) having a 

CiteScore percentile in the Scopus database of at least 50 (fifty). At least 10 

(ten) articles in journals recommended by the SHEQAC (Science and Higher 

Education Quality Assurance Committee), and at least 1 (one) monograph 

recommended by the academic council of the applicant’s organization. At least 

5 (five) intellectual property objects (patents or copyright certificates in the 

field of information technology) have been registered with the National Institute 

of Intellectual Property of the Republic of Kazakhstan). 
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