
Part A: Preparation
1) Make a survey based on participants experience with COVID-19. 
2) Collect salt water and insert less than 2 ml into 15ml Conical centrifuge tube. 

Part B: Beginning Project
1) Hand out survey to participants 
2) After completing survey ask participants to swish salt water in their mouth for 1 minute to spit into a dixie cup. 
3) Transfer dixie cup into the15ml Conical centrifuge tube.
4) Label each tube a number corresponding to participants survey. 

Part C: Analyze and Assess
1) Test them in a BSL-2 Lab

2) Extract DNA from 15ml Conical centrifuge tubes using a pipette set to 1300 µl to eppy
3) Centrifuge samples at 13400 RPM (revolutions per minute) for 90 seconds 
4) Take 800 µl of liquid off of the top of the tube
5) Take 700 µl of PBS and invert tubes 
6) Remove supernatant to leave approximately 100 µl of liquid 
7) Resuspend cell pellet using vortex  
8) Put a 150 µl chelex into samples 
9) Incubate samples for 56℃ for 20 minutes  

10) Place them into boiling water for 5 minutes 
11) Remove 3.5 µl of DNA into an amplification tube 
12) Add 21.5 µl of ACE2 primer onto the side of the amplification tube to amplify ACE2 gene. 
13) Analyze ACE gene in a gel. 

BSL-2 Lab Risk and Safety: 

a)  Restricted area, biohazard signs, gloves and disposal of all waste under observation of Dr. Stark.

Background Information

We all have the Angiotensin I converting gene (ACE) which provides instruction for making the Angiotensin-converting enzyme (ACE2). ACE2 is 

ubiquitous to the human body, but it is primarily expressed near the lung, heart, intestine, blood vessel, nose and mouth. The ACE gene allows the ACE2 enzyme to cut up 

proteins called Angiotensin I. By cutting up this protein the enzyme converts it to Angiotensin II (ANGII). ANGII increases blood pressure, cell growth, and inflames blood 

vessels. The ACE2 enzyme generates Almandine and Angiotensin (1-7) from ANGII. These two peptides help lower blood pressure and stop inflammation in blood vessels 

by regulating ANGII. 

There is an ACE gene variant called the I/D (Insertion/Deletion) variant which produces 3 genotypes: II, DI, and DD. These differ among individuals 

because each genotype influences how much of the ACE enzyme the body produces. ACE2 acts as a receptor for SARS-CoV-2 as the virus is a spiked protein and it will be 

able to latch onto ACE2. This attachment initiates entry into the cells to become infected with SARS-CoV-2.When SARS-CoV-2 is bound to the ACE2 receptor, it prevents 

ACE2 from regulating ANGII. This allows ANGII to injure tissue and contribute to the lung and heart injuries that COVID-19 patients usually have.Since everyone has the 

ACE gene, but different genotypes of the I/D allele, people are unsure why they experience different symptoms when they have COVID.  Do different various ACE2 

genotypes cause different symptoms? 

Hypothesis: If we are able to test people's’ DNA, who have had COVID-19 in the past, then we will see a pattern with how their symptoms 

affected them in relation to their ACE-2 genotypes. We will then be able to identify which people will have what symptom because of the data 

that was collected.

Expected Outcome:  I think the expected outcome will be the variations of different people’s ACE-2 receptors will cause a pattern and we’ll see 

common side effect along with those repeating ACE-2 patterns based on the survey conducted. For example if there are more ACE2 receptors 

near the digestive system it will cause the symptom of vomiting for one patient compared to another patient that has more ACE2 receptors near 

their throat and mouth which causes the symptom of a sore throat and loss of taste

Methodology

Conclusion:  With my data so far I am able to see that participant #7 and #9 have two of the three 
symptoms in common so far with having COVID for over 3 months. Participants #3 and #5 also 
only had COVID for 1 day. This could indicate that these people could have the same ACE2 
genotypes. With more information and data collecting later I will be able to see if my hypothesis 
is correct and if my data supports it. 
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