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mRNA Vaccine or Ebola Virus
Background

Vaccination is an easy and effective way of protecting people from being infected with
diseases by working together with an individual’s body natural defenses to build more
protection. There are various types of vaccines depending on how they function and one of these
types is the messenger RNA vaccines. mRNA vaccines are a relatively new types of vaccines
used to protect individuals against infectious diseases. mRNA vaccines trigger an immune
response by teaching the body cells how to make a protein or a piece of protein that triggers an
immune response to our bodies (Lazaro-Frias et al., 2018). The production of a set of antibodies
then protect humans from getting infected if the real and infectious virus enters the body.

The Ebola virus is a zoonotic microorganism that causes intense hemorrhagic fever in
humans, a hemorrhagic fever commonly known as Ebola virus disease. The Ebola virus is
present in four species that are known to infect humans. These species are Sudan Ebola virus
(SUDV), Zaire Ebola virus (EBOV), Bundibugyo Ebola virus (BDBV), and Reston Ebola virus
(RESTV). The Zaire Ebola Virus (EBOV) is the most lethal of all the viruses with fatality rates
ranging from 70% to 90%. EBOV is responsible for a high percentage of recorded EVD
outbreaks including two of the largest EDV epidemics in history, the 2014-2016 West Africa
epidemic and the Eastern Democratic Republic of the Congo in 2018 (Lazaro-Frias et al., 2018).
The two outbreaks resulted to the death of more than 15, 000 people and more than 35,000
reported infections.

Problem Statement

The currently used vaccine for Ebola virus is called t!
attenuated recombinant vesicular stomatitis virus (rVSV) vac Note
known as RVSVAG-ZEBOV-GP Ebola vaccine and it is ma
comprises of a gene from the Ebola virus and not the whole

X

a gene for the EBOV glycoprotein that substitutes the gene f
Unfortunately, the vaccine does not offer defense against oth
trials have indicated that the serum causes a rapid antibody r.
initial single dose (Marzi & Mire, 2019). The duration of prc
not known and there is also no information on whether the v:

this is all background.. for the proposal you
need to specify a new line of study and what
aims you would use to accomplish
answering those questions.

administered concurrently with antiviral treatment, blood or
globulin. The most current potential Ebola vaccines are base
cause adverse side effects or require complicated manufactu
Hypothesis

mRNA vaccines are more effective and have less sid
attenuated recombinant vesicular stomatitis virus (rVSV) vac
short time to be produced for mass consumption as comparec
mRNA Vaccines

mRNA vaccines can be easily produced, are safe, and are highly immunogenic. Studies
indicate that two vaccines, mRNA vaccines, were developed based on the EBOC cover
glycoprotein which is different by the appearance of signal peptide for enhanced glycoprotein
post-translational translocation (Marzi & Mire, 2019). The mRNA were created with
nanoparticles that are lipids in nature to facilitate its delivery. When guinea pigs were vaccinated
using the mRNA vaccines, it induced EBOV-specific IgG and counterbalancing antibody
reactions with 100% chances of survival after an actual EBOV infection (Marzi & Mire, 2019).
The RVSVAG-ZEBOV-GP Ebola vaccine showed a durable antibody response and it expresses
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immune response to our bodies (Lazaro-Frias et al., 2018). The production of a set of antibodies
then protect humans from getting infected if the real and infectious virus enters the body.

The Ebola virus is a zoonotic microorganism that causes intense hemorrhagic fever in
humans, a hemorrhagic fever commonly known as Ebola virus disease. The Ebola virus is
present in four species that are known to infect humans. These species are Sudan Ebola virus
(SUDV), Zaire Ebola virus (EBOV), Bundibugyo Ebola virus (BDBV), and Reston Ebola virus
(RESTV). The Zaire Ebola Virus (EBOV) is the most lethal of all the viruses with fatality rates
ranging from 70% to 90%. EBOV is responsible for a high percentage of recorded EVD
outbreaks including two of the largest EDV epidemics in history, the 2014-. 2016 Wcst Africa
epidemic and the Eastern Democratic Reput’™ " 7 Sibasaing et
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attenuated recombinant vesicular stomatitis virus (rVSV) vaccine. mRNA vacc = also take a
short time to be produced for mass consumption as compared to rVSV vaccines.
mRNA Vaccines

mRNA vaccines can be easily produced, are safe, and are highly immunogenic. Studies —
indicate that two vaccines, mRNA vaccines, were developed based on the EBOC cover v
glycoprotein which is different by the appearance of signal peptide for enhanced glycoprotein
post-translational translocation (Marzi & Mire, 2019). The mRNA were created with
nanoparticles that are lipids in nature to facilitate its delivery. When guinea pigs were vaccinated
using the mRNA vaccines, it induced EBOV-specific IgG and counterbalancing antibody
reactions with 100% chances of survival after an actual EBOV infection (Marzi & Mire, 2019).

The RVSVAG-ZEBOV-GP Ebola vaccine showed a durable antibody response and it expresses
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‘was perpetuated after experimentations conlirmed-a the expression ol vivo protein from
exogenously presented a naked mRNA in the muscle of a mouse. mRNA vaccines are preferable
as compared to plasmid DNA vaccines or viral-based replicons in terms of rapid development,
manufacturing, risk mitigation of insertional mutagenesis, and facilitation of a strong and stable
antibody and cell-mediated immune reactions (Meyer et al., 2018). The development of mRNA
vaccines involved the incorporation of a human kappa immunoglobulin (Igk) signal peptide or
the wild-type signal peptide sequence of GP encoded in a membrane bound form. The mRNA
vaccines were synthesized through T7 polymerase-mediated transcription. Through the T7

polymerase-mediated transcription, the UTP were substit
DNA model that was linearized, coding EBOV GP whict
regions. The T7 polymerase-mediated transcription vacci
in a citrate buffer at the intended concentration (Meyer et
adenosylmethionine (SAM) was added to methylated cap
structure to propagate the efficiency of mRNA translatior
Results

After the vaccination of the guinea pigs, it was ev
IgG were detected in the vaccinated animals. After the se
responses triggered by IgG increased and EBOV-neutrali
responding to the vaccines. For safety tests, the guinea pi
pig adapted EBOV. For the test sample of guinea pigs th:
mRNA vaccine, they developed severe disease with drast
temperature and the eventual death. For the vaccinated gi
and tests indicated no clinical symptoms or signs of an ill
was normal, no evidenced weight loss, and a 100% prote
When a study of serum samples was conducted, it was ev

control group, commencing after 3 days of getting infected and its amounts increased to high__
levels up until their death by euthanasia (Meyer et al., 2018). For the vaccinated group, low =
levels of viremia was spotted on day 3 to 6 after exposure to lethal adapted variation of EBOV

and no detectable levels after day 28 of exposure.

Note X

this is a previous study part of background.

what are your aims for this study?
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not sure why this figure is here?
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The chart above shows temperature changes between vaccinated and non-vaccinated
guinea pigs after they were infected by ebolavirus.






 


 




   

