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GETTING VACCINATED?
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How mRNA COVID-19 
Vaccines Work 
Understanding 
the virus that 
causes COVID-19.
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What is mRNA?
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What is in the vaccine?



FAQ on COVID-19 Vaccines 
 
Questions about the Vaccines:  
 

1) I’ve heard that that vaccine can lead to blood clots. Is this true and how high is the risk? 
Yes, it is true that the J&J and Astrazeneca vaccines have the potential side effect of blood clots. 
The J&J vaccine was paused in April after this side effect was observed in 6 individuals (6-13 
days after the vaccine) in over 6.8 million doses given. After reviewing the total number of cases, 
the FDA determined that the risk was low and administration of the vaccine was resumed.    
 
How does this risk compare to blood clots from other sources? 
The risk of blood clots from the vaccine is approximately 0.0001% (1 in a 1,000,000). 
The risk of blood clots from COVID is 0.0008% (8 in 1,000,000). 
The risk of blood clots from COVID-hospitalized patients in the ICU is ~20% (200,000 in 
1,000,000). 
The risk of blood clots from birth control over 10 years is ~0.3% (3,000 in 1,000,000) 
 
Read more:  
https://www.yalemedicine.org/news/coronavirus-vaccine-blood-clots 
https://www.cidrap.umn.edu/news-perspective/2021/08/studies-look-clotting-myocarditis-tied-
covid-19-vaccines 
https://www.cidrap.umn.edu/news-perspective/2021/04/study-covid-much-more-likely-vaccines-
cause-blood-clots 
 

2) I’ve heard that the vaccine can cause paralysis/neurological disorders. Is this true and how 
high is the risk? 
 
Yes, it is true that the J&J vaccine is linked to Guillain-Barre syndrome (GBS). There have been 
~100 cases in 12.8 million doses (0.00078%, or 8 in 1,000,000). GBS is a serious condition that 
can lead to partial paralysis and hospitalization.   
 
None of the other vaccines have a link to GBS. 
 
Read more:  
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-july-13-
2021  
https://www.yalemedicine.org/news/covid-vaccine-guillain-barre-syndrome  
 

3) I’ve heard the vaccine can cause infertility. Is this true? 
- During clinical trials, there were no difference in healthy pregnancies between women who 

received the vaccine and women who received the placebo. 
- Apparently this myth comes in part from the fact that syncytin-1, a placental protein, has a very 

small part of it that looks similar to the spike protein. Many proteins have similar pieces but the 



overall structure is completely different. Your immune system will not get confused between the 
spike protein and the syncytin-1 protein.  

- Sperm counts for men in clinical trials who received the vaccine and received the placebo were 
the same 

- In contrast, COVID-19 infection can result in male fertility issues. Some studies have shown 
issues with sperm production and male hormone production in males who have had COVID-19. 
 

4) I’ve heard that mRNA in the Pfizer/Moderna vaccines can change or insert into your DNA. 
Is this true? 
 
There is no evidence that the mRNA in the vaccine can insert into your DNA. This 
misinformation is largely based on misunderstandings of how protein is made in our bodies. 
Normally, DNA → mRNA → protein. The vaccine injects mRNA, so it skips the DNA step and 
allows our body to directly create protein. Therefore, DNA that codes for the protein is not 
necessary for the production of the spike protein. mRNA cannot cross into the nucleus, where 
our genetic information (DNA) is stored. The human body cannot naturally convert mRNA → 
DNA (please see Q regarding reverse transcriptases for misinformation surrounding this topic).  
 
Additionally, mRNA is highly unstable in the human body (which is why the vaccine needs to be 
kept so cold before injection!). Natural mRNA is degraded in the body within days. It is important 
to note that the mRNA in the Pfizer/Moderna vaccines have slight modifications (see Q below) 
that allow it to be more stable, but the mRNA is still degraded within a few days.     
 
Read more:  
https://medlineplus.gov/genetics/understanding/howgeneswork/makingprotein/  
https://reader.elsevier.com/reader/sd/pii/S2211124720302928?token=B763669E12AF822DAA5
3FD7D7616E720F686D9A761466747DDB6A6CA5BEE0F1DEDEF76849AA589BFBCB8E41A
34F0525C&originRegion=us-east-1&originCreation=20210816224914 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC87307/pdf/mb005879.pdf 
 

5) I’ve heard that mRNA sticks around in your body and accumulates in places like the liver? 
-        mRNA is a very unstable molecule and is broken down quickly by cells.  Even though the 
mRNA vaccines have been modified to be a bit more stable, they are still broken down in a matter 
of days.  The spike protein can remain in the body for up to a few weeks, but this is important in 
generating a potent immune rresponse to the virus. 
 

6) I’ve heard that mRNA is synthetic. Is this true and what does it mean? 
It is true that the mRNA is synthetic. The structure is very similar to normal mRNA that is found in 
our bodies, but a few alterations were made to make it more stable prior to injection. Uridine, a 
building block of the mRNA, was replaced with pseudouridine. This serves two purposes: it 
stabilizes the mRNA and prevents a bad reaction from the immune system. Though this 
substitution stabilizes the mRNA, it is still degraded by the body within a few days.  
Additionally, the “caps” of the mRNA were modified to stabilize the mRNA and help the process 
of mRNA → protein. These modifications are based on decades of research and safety trials. 



 
Read more:  
https://www.mcgill.ca/oss/article/covid-19-health/have-no-fear-vaccine-here  
https://www.nature.com/articles/nrd.2017.243 
https://pubs.acs.org/doi/10.1021/acscentsci.1c00197  
 

7) I’ve heard that the mRNA vaccines use CRISPR and that they are a form of gene therapy? 
 
mRNA vaccines are not considered gene therapy since they do not alter your genetic 
information/DNA. The mRNA vaccines do not contain the components necessary for CRISPR-
based gene alterations. Since your DNA does not change with the vaccine, mRNA vaccines are 
not considered gene therapy.   
 
This misconception is largely based on misinformation surrounding the use of CRISPR in 
research. It is true that the CRISPR system was used to study COVID and the effectiveness of 
the vaccine, but the CRISPR system is not a component of the vaccine. For example, the 
CRISPR system needs the Cas protein to function, but this is not an ingredient in the vaccines.   
 
Read more:  
Fact Check-mRNA vaccines are distinct from gene therapy, which alters recipient’s genes | 
Reuters 
 

8) I’ve heard that reverse transcriptase can insert the mRNA into your DNA? Is this true? How 
does that work? 
 
It is true that reverse transcriptases can convert mRNA to cDNA, which can then be inserted into 
your DNA. However, the proteins and components that are necessary for this are not naturally 
found in your body. These reverse transcriptases exist in viruses and therefore this process can 
only happen during certain types of viral infections. The vaccines do not contain reverse 
transcriptases, and the vaccine’s function does not rely on reverse transcriptases.   
 
The cell has specific mechanisms that prevent mRNA/cDNA/DNA from crossing into the nucleus 
(where your genetic information is stored). These mechanisms prevent the mRNA in the vaccines 
from interacting with your DNA.   
 
This myth likely comes from reverse transcriptases being used in a lab or research setting (see 
link below for more information).  
  
Read more:  
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/reverse-
transcriptase 
 
 

9) I’ve heard that the spike protein that is created by the vaccines is a cytotoxin? 



 
The spike protein allows the virus to enter into the cell, which has led to it being considered a 
cytotoxin.  It by itself is not considered to be cytotoxic.  
 

10) I’ve heard that the spike protein can accumulate in the liver/brain? Is this true? Isn’t it 
dangerous to include it in the vaccine?  
 
Like other proteins produced by the human body, the spike protein is estimated to last for about 
a few weeks in the body before it is degraded.  
 
Read more: 
https://www.nebraskamed.com/COVID/where-mrna-vaccines-and-spike-proteins-go 
https://www.idsociety.org/covid-19-real-time-learning-network/vaccines/vaccines-information--
faq/  
 
11) What are the short term risks of the vaccine? 
-        Many people have had muscle aches and slight fever after their vaccination shot, particularly 
on the second shot (when applicable).  As discussed above, there appears to be very low risk 
(less than that of taking birth control) of getting  blood clots or Guillan-Barre syndrome.  The fever 
and muscle aches are a good sign that your body is making a very strong response against the 
spike protein, which is what will protect you from getting infected and sick from the virus. 
 
12) I don’t trust how quickly the vaccine was developed. What steps were skipped in the 
development of the vaccine? 
-        The Pfizer vaccine has been fully approved by the FDA.  It is important to note that the 
technology behind the mRNA based vaccines has been around for years, already tested 
extensively in vaccines being prepared for flu, Zika, rabies, and cytomegalovirus (CMV).  Clinical 
trials for mRNA vaccines for other viruses was under way, which allowed this technology to be 
quickly co-opted for Covid. It was expedited due to the pandemic, because we needed something 
fast to stop the mortality associated with Covid-19. 
- It is almost important to acknowledge that just because the vaccine was developed and released 
quickly, it does not mean it has not gone through the normal testing steps. Also, because people 
were extremely invested in this vaccine, getting people to volunteer for clinical trials was easy, so 
large numbers of people were able to be enrolled in testing more quickly and more easily than is 
sometimes the case.  
 
13) I’ve heard that the mRNA vaccines can lead to the formation of prions? Is this true? 
What does that mean? 
-        There is no evidence that the mRNA vaccines or the spike protein is associated with prion 
formation. 
 
14) What are the long term effects of the vaccine? 
-        we don’t know if there will be any long term effects; they’ve only been tested in humans on a 
large scale for ~a year 



-        Other mRNA vaccines have been studied for much longer and there has not been long term 
adverse effects for these vaccines. 
-       it is important to keep in mind the relative risk of long term risks of COVID that we know about 
vs. those that might be caused by the vaccine 
o   we know that there are emerging long term effects from COVID (increased risk of Alzheimer’s 
development, cognitive function, “brain fog,” etc.) 
-        if you are worried about the unknowns with mRNA, then it might be a good option to look into 
J&J since that uses traditional technologies that are used for the flu vaccine 
 
15) I’ve heard that we might need a booster? Why? 

- Many vaccines require a booster (tetanus, flu, etc).  Sometime this is just to remind your 
immune system to be ready, sometimes its because there are variants of the virus that 
evolved that might be able to evade your existing immunity.  The boosters that are being 
developed for Covid are taking these issues into account, but are more targeting the 
variant viruses.  Currently, boosters are being recommended for people over 65 and those 
with underlying conditions. 

 
Discussions Around Getting the Vaccine in relation to COVID: 
Why would I get the vaccine if I can still get COVID and transmit it to other people? 
-       The overall risk of contracting the virus is lower when fully vaccinated. 
-        The severity of symptoms is lower. 
-        Overall, the above two reduce rate of transmission 
-        Your risk of dying or being hospitalized is almost zero.  
 
I’ve heard that people who get COVID when they are vaccinated have the same viral load. 
What does that mean and why would I want to get the vaccine if this is true? 
-        Many people saying this are referring to a statement from Fauci/CDC 
-        This is very unlikely considering that the immune system is primed to destroy cells that are 
infected with the virus much more quickly than someone who is not vaccinated. 
 
Doesn’t getting the vaccine promote the development of vaccine-resistant strains? 
-        In theory, yes, the variants that are selected for in a population that is vaccinated would be 
more likely to be vaccine-resistant, BUT this has to be compared to the rate of transmission (which 
is lower) 
 
I’ve heard that there are a lot of people in the hospitals with COVID that are vaccinated. Is 
this true? Why would I want to get vaccinated if it is? 
-        In one study across 13 different states, 92% of the people hospitalized with Covid-19 were 
not vaccinated.  91% of the deaths from Covid-19 were unvaccinated people.  So only ~8% of the 
people with Covid-19 in hospitals have been vaccinated. 
-        There are people who get the vaccine and still get sick but they have mild-moderate symptoms 
and are not needing hospitalization.  There are people that have underlying conditions that keep 
them at higher risk, even with being vaccinated, but they are at much lower probabilty of becoming 
hospitalized or dying than they would be without the vaccine. 



 
I have ____ condition, and I’m not sure how this affects my risk of complications from the 
vaccine. Should I still get it? 
 
You should always speak to a medical doctor about any conditions that may affect your response 
to the vaccine. Make sure to verify all information that you find online with your doctor. Additionally, 
make sure that you ask about how your condition affects your risk from COVID. It is important to 
compare the relative risks of the vaccine vs. COVID and your doctor will help you determine that.  
 
I already had COVID and my antibodies are still present. Why would I need to get the 
vaccine and risk side effects? 
 
People who have had COVID-19 will make antibodies against many of the proteins that the virus 
makes.  Only a few of these proteins are actually relevant for infections (the spike protein being 
the most important).  In some infected people, a majority of their antibodies are actually against 
proteins that have nothing to do with preventing infection, so they are essentially useless in 
preventing future infections.   
 
Instead, the vaccine promotes antibodies against just the spike protein, which allows the virus to 
attach to your cells in the first place.  If you prevent the virus from sticking, then it can’t infect you. 
While it probably won’t prevent 100% of the virus from binding (which is why some vaccinated 
people still get infected), it will minimize how much of the virus does infect, which is why almost 
all vaccinated (otherwise healthy) people are not dying from the virus. 
 
 
Vaccine within Society: Q’s on Companies/Government/Scientists 
 
The government has a history of experimenting vaccines/treatments on the population. 
Why should I trust them? 
-        In the past terrible things have been done in the name of science. (Anthrax vax in military, 
Tuskegee Syphilis Study, CIA involvement in Pakistan, etc.). People have valid historic (and 
current) context to not trust government involvement in medical interventions. 
-        Since then there have been serious ethical regulations that have been implemented that 
control all clinical research.  There are independent oversight boards that review this process to 
ensure that all participants are aware of, and consent to, what the clinical study is about.  All 
scientists that participate in human subjects research have to undergo rigorous training in ethics 
and agree to abide by these regulations. 
-        The vaccine is being given to everyone around the world (including “elite,” politicians, CEOs, 
scientists (In our research lab everyone has been vaccinated since winter)) 
 
The CDC was constantly changing their stance and message (like masks). I just don’t trust 
them. 
 



This was the first major quickly developing pandemic that the CDC has dealt with, and as a result 
messaging was not clear and would, as we learned more about the virus, change. Unfortuantely, 
at the time the pandemic first came to the US, the CDC was forced into the politics of the time, 
and was forced to change their messaging style due to political pressure from both parties. 
Additionally, data on how, where, and when COVID-19 spreads was not initially available, so the 
CDC would change their mask recommendations based on the most recently available 
information.   
 
Data and the reasons behind changing mask mandates was not available in a clear, well-
explained format, but this data does exist and was used for CDC recommendations. While 
scientists modeled what they expected to happen, people did not necessarily do what was 
predicted (like get vaccinated, or wear masks), so the dynamics of the pandemic have been 
constantly changing, in part because people were not taking advantage of the life-saving 
measures that were being recommended.  Guidance also changed based on learning more about 
how the virus was transmitted, who was getting the brunt of the infections/hospitalizations.  
Unfortunately, we were all learning as the pandemic continued.  We know much more about the 
virus now than we did last year.  The vaccines are still our best bet to eliminate the pandemic. 
 
My body. My choice. I read the data and decided I’d rather take my chances with COVID. 
-        The vaccine will reduce your risk of being hospitalized and or dying to almost zero.  It will also 
reduce the risk of you transmitting the virus to others who cannot be vaccinated for legitimate 
health reasons (immunocompromised individuals) or to young children.  Without having a large 
proportion of our country vaccinated, there will be increasing numbers of variants that will arise 
(viruses do better in unvaccinated people, thus allowing for more mutations to be generated and 
spread).  We will likely be back to school shut-downs, maybe even lockdowns again, if more 
people are not getting vaccinated.  It will hurt our economy significantly and put people under the 
same pressures we had at the start of the pandemic. 
 
Many immunologists are against the vaccine and are being censored. I’ve heard Robert 
Malone and Byram Bridle speak out against the vaccine. 
The vast majority of immunologists are “pro-vaccine”; those that are vocally against it are very 
few.  Those that have spoken out against the vaccine do not have a robust scientific reason, nor 
are they leading rigorous research programs.  Unfortunately, being a contrarian for contrarian 
sake often gets attention, so this may be one of their primary motivations behind their stance. 
-        They get disproportionate speaking time in comparison to other immunologists because they 
are “shocking” and “controversial” 
-        Important to say that there are many scientists who don’t agree with their stance 
Check out this twitter feed:  https://mobile.twitter.com/EricTopol/status/1419062510489980930 
 
I hate that they are trying to bribe me to get it through lottery tickets, payments, etc. This 
feels like coercion. 
-       The government is trying to incentivize people to get it but not for malicious intent  
-        This has been debated for a long time.  Overall, it has been shown to work, but get that there 
are millions of people that have been vaccinated without any incentive. 



 
I don’t like that the government/CDC is pushing me to get the vaccine and that it is not 
preceded with data, explanation, etc. 
 
Science should never have become a political issue and information about the vaccine and 
COVID should have been readily available in a non-politicized format. Our goal with this FAQ is 
to explain the science in a comprehensive way that acknowledges that there are risks to both 
COVID and the vaccine, but to also emphasize that the risks of Covid greatly outweight those that 
might exist with the vaccine. We believe that informed consent goes both ways; to make the best 
decision for yourself and your family, you should have access to all the relevant information.  But 
it is important to keep in mind that getting vaccinated is not just to protect you and your family, 
but to allow our communities to be protected from the virus and get us back to a somewhat 
“normal” way of life, where we can be with friends and family without concerns of getting sick. 
  
   
  
  
  
  

 
 


