
 

Covid 19 vaccines may have been produced using an accelerated timeline; it does not mean 

that they are substandard. AstraZeneca vaccine that we have in Kenya is viral vector vaccine 

that uses a weakened virus called adenovirus to carry the genetic material of interest, a 

technology called recombinant DNA technology. 

How is it produced? 

 

 

 

 

 

 

 

 

 

 

Oxford University has extracted the gene that codes for spike protein on the surface of 

corona virus, then inserted that segment or gene into what we call adenovirus. This is a viral 

vector that has been modified to ensure that it cannot replicate inside the host that is human 

beings. Once they put the DNA inside the adenovirus, they prepared the vaccine solution 

for administration through an injection. 

 

Fig-1 Gene for spike proteins    Fig-2 Adenovirus vector containing the DNA segment 

 

 

1972: First Recombinant DNA 

Recombinant DNA technology involves the joining of DNA from different species and 

subsequently inserting the hybrid DNA into a host cell, often a bacterium. Researchers at 

UC San Francisco and Stanford used restriction enzymes to cut DNA from different species 

at specific sites, and then fused the cut strands from the different species back together. 

Stanley Cohen of Stanford and Herbert Boyer of UCSF applied for a patent on recombinant 

DNA technology in 1974; it was granted in 1980. Boyer would co-found Genentech, Inc. in 

1976.  

Extracted from: https://www.genome.gov/25520302/online-education-kit-1972-first-

recombinant-dna 

 



How does it work? 

 

 

 

Adenovirus is enters the body, latch on 

the surface of the cell which engulfs it 

in form of a bubble into the cell. Once 

inside the cytoplasm of the cell, they 

travel to the nucleus and release the 

DNA into the nucleus through the 

nuclear pore. In the nucleus the 

double-stranded DNA for spike 

proteins will be converted to 

Messenger RNA a process called 

transcription by the cells mechanism.  

 

 

 

The mRNA is able to escape from 

the cell nucleus into the cell 

cytoplasm and in the cytoplasm it 

will also use the cells machinery to 

make the spike proteins a process 

called translation. The spike 

proteins that have been assembled 

in the cytoplasm, are going to be 

expressed by the vaccinated cell on 

its surface. The body's immune 

system is going to recognise these 

proteins that resemble the actual 

Corona virus by producing 

antibodies and memory cells. This 

will confer immunity in the event of 

the actual corona virus exposure 

since the body is already sensitized 

to fight.  

 

Fig-3 Entry into human cell 

Fig-4 Expressing Spike proteins, hence immune trigger. 



Viral vector-based vaccines have the advantage of triggering a strong cellular immune 

response by T cells as well the production of antibodies by B cells. Another available 

example of a viral vector vaccine is the rVSV-ZEBOV vaccine against Ebola. 

 

All figures adopted from: https://www.nytimes.com/interactive/2020/health/oxford-astrazeneca-covid-19-
vaccine.html 
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