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Methods

Purpose and objectives -

Program Goal:Development of a vaccine against COVID-19 coronavirus infection,
and testing for safety and protective efficacy.
Objectives:
» Development of the following COVID-19 vaccines:
» Inactivated vaccine based on whole SARS-CoV-2 virion
» Subunit vaccine based on synthetic spike protein of SARS-CoV-2
» Vector vaccine based on recombinant capripoxvirus
» Vector vaccine based on recombinant influenza virus
» Live vaccine based on attenuated SARS-CoV-2 virus
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» The pathogenicity of the SARS-CoV-2 virus was studied In > Isolation and Cultivation of SARS-CoV-2
white mice, Syrian hamsters, rats, kittens, puppies, guinea » Determination of Viral Infectious Activity
pigs, ferrets, and piglets. A control virus variant and a » \Vjrus Passaging and Cloning
susceptible animal model were identified for modeling » Animal Infection and Immunization
COVID-19 coronavirus infection. > Study of Reversibility of Attenuated Virus
» A molecular genetic analysis was conducted on clinical » Assessment of Immunogenicity of Recombinant and
samples delivered from various regions of the Republic of Attenuated Viruses
Kazakhstan (RK), revealing the circulation of the following  » Virus Neutralization Test (VNT)
SARS-CoV-2 variants among the population: "Wuhan,” 3 Enzyme-Linked Immunosorbent Assay (ELISA)
"Alpha-British," "Delta-Indian," "Eta-Nigerian," and "Omicron- » Nucleic Acid Extraction
South African.« » Primer Design and Synthesis
» The following vaccines against COVID-19 were developed » Real-Time RT-PCR for Coronavirus Identification
and evaluated for safety and immunogenicity in preclinical » Gene Sequencing
trials: » Phylogenetic Analysis of Gene Nucleotide Sequences
« An inactivated whole-virion vaccine > Cultivation of Recombinant Virus
A subunit vaccine based on the S protein > Evaluation of Target Gene Expression Levels
* Two vector-based vaccines (based on capripoxvirus and » Assessment of Recombinant Virus Stability
iInfluenza virus) » Virus Purification
« Alive attenuated vaccine based on the attenuated virus > Evaluation of Viral Safety
» The Inactivated vaccine underwent clinical trials in phases |, » conduct of Preclinical Vaccine Trials
II, and Ill with 44, 200, and 3,000 volunteers, respectively. » conduct of Clinical Vaccine Trials
The subunit vaccine was tested in similar clinical trials in » Data Analysis
phases | and Il with 44 and 200 volunteers, respectively.
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KIHHHYECKOI0 HCCIEI0BAHMS 110 POTOKOIY
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