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ABSTRACT METHODOLOGY DISCUSSION

The emerging Severe Acute Respiratory Syndrome Coronavirus — « Bacterial Transformation and Plasmid Amplification:
2 (SARS-CoV-2) poses a major threat to public health. COVID-

» Sequencing results confirm effective knockout of the ACE2

19 1s a viral respiratory illness caused by SARS-CoV-2 and can ‘ . \\\\\ gene In human liver epithelia using CRISPR/Cas9
be contracted between Individuals who are In close contact with | ) N — applications

one another or by touching a contaminated object. SARS-CoV- N A s YA

2 entry depends on the host cell factors, ACE2 and TMPRSS2. ¢RNA: TGTAGTT. . | | * While current research efforts are focused on studying the
Angiotensin | Converting Enzyme 2 (ACE2) Is a functional gRNAs;GiF§CATc... Fleat Shock Transformation.— Clonal Expansior correlation between ACEZ2 and airway epithelia, future
receptor for the spike glycoprotein SARS-CoV-2 and TMPRSS2 .« chemical-Based Transfection: A plasmid with the Cas9 research should also focus on studying intestinal epithelia and
IS a transmembrane protease that serves as a primer for SARS- enzyme and gRNA sequence is used to introduce a DSB for other organs of the digestive tract

CoV-2 entry into the cell. ACE2 is expressed In the human genome editing. A GFP reporter is also used in transfection to

alrway epithelium, gastrointestinal cells, and some organs of the screen cells that have successfully received the plasmid.
digestive system such as the liver. My objective is to knock out « FACS and DNA Sequencing: GFP positive cells are sorted

ACE2 n liver epithelial stem cells using CRISPR Cas9 out, grown in a plate and sent out for sequencing.

technology as a means for preventing the entry of SARS-CoV-2.
This process Involves using chemical-based transfection iIn
order to Insert plasmids with the target gRNA and Cas9 enzyme
as well as a GFP reporter that would serve as a marker for cells
that have been edited. After transfection, positive selection with
GFP reporting signal will be done and it will be followed by
DNA analysis through sequencing. From this, we can infect the A A B R
edited cells with SARS-CoV-2 and assess the effectiveness of M““m I 1l ‘ a1 Jﬂh J “ I m“ I, m“ I
the gene knockout on the prevention of COVID-19.
Figure 3: Amplification of plasmid using bacteria
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INTRODUCTION A. Bacterial colony growing in antibiotic plate after heat shock

RESULTS . FL_Jture goals for this project iqclude Infecting th_e edite_d cells

; . ; s a: with SARS-CoV-2 and analyzing whether there Is any impact
1. Bacterial Transformation and Plasmid Amplification on the entry of the virus into the cell
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/\MI\AMN\/\ M\M /\/\ WWM\ -+ We will also be performing this process on other cells where
UL TP T ACE2 is expressed such as intestinal stem cells and the
human airway epithelium
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What is CRISPR? transformation with plasmids with antibiotic resistance gene B. Sanger _ o

' _ _ sequencing on gRNA carrying plasmids for validation *The Office of Undergraduate Research for providing the
CRISPR (Clustered Regularly Interspaced Palindromic Repeats) . . Summer Undergraduate Research Fellowship (SURF) and
is short regions of DNA found in bacterial and archaeal ~2-Liver ACE2 KO gRNA Transfection and FACS fostering an environment for personal and professional growth
genomes, whi_ch se;ves 25 ahdefense m/echanism, aIIc_)Wing for : :A : :B Figure 4: FACS Results  *The McKeon lab members for their patience, support, and
Immunity against phages®. The CRISPR/Cas9 system Is a gene- After Transfection wealth of knowledge
editing technology adapted fro_m this natural form_ (_)f defense ol A. FACS analysis for 3p  «The Cancer Prevention Research Institute of Texas and the
and allows us to correct errors In the genome or efficiently turn i VR - — plasmid to  measure National Institutes of Health for funding

bl SRR e transfection efficiency

genes on and off In eukaryotic genomes.
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B. FACS analysis for 2p

How Does CRISPR/Cas9 Work? : - olasmid
This process Initiates when the o e REFERENCES
L €NZyme, Cas9, and a guide RNA 384 plate single sorted and 24 wells
recognize and bind to a short IBarrangou R, Marraffini LA. CRISPR-Cas systems:

Flgurel Harvard Adaptation Ségment of DNA adjacent to the 3. GFP+ Cell Selection and Expansion of a Single Cell Colony Prokaryotes upgrade to adaptive immunity. Mol Cell.
from Barrangou, R. (2014)  target site, which initiates the 2014;54(2):234-244. doi:10.1016/j.molcel.2014.03.011

A

unwinding of the DNA helix. The guide RNA then pairs with a B C
specific target sequence in the 5 o] ) e °Redman M, King A, Watson C, et al. What is CRISPR/Cas9?.
DNA, and Cas9 cleaves the DNA, :mmmmm s Jol @ [ o ] ¢ Archives of Disease In Childhood - Education and
forming 3 dOUbIe Strand break In 5,|||||:l|‘|i:j|::'|“|:||| _— - D-f"«wha1 =g=.=a= PraCtice 2016,101213_215-
addition, Protospacer Adjacent Casd =
Motifs (PAM) sites are short DNA  Figure 2 : Redmarh, M. (2016) TSN eaee Wang Y, Zhang ZT, Seo SO, et al. Bacterial Genome Editing
sequences that are a safety mechanism to ensure that Cas9 | | | = l with CRISPR-Cas9: Deletion, Integration, Single Nucleotide
doesn’t make random cuts in the genome2. Once the DNA is cut, Figure 5: FACS Results After Transtection - Modification, and Desirable "Clean" Mutant Selection in

A. Selection of GFP+ cells after FACS B. Single cell

the cell tries to repair the cut through nonhomologous end ¢, ting in a well plate C. Single cell derived ISC ’ Clostridium beijerinckit as an Example. ACS Synth Biol.
joining and in doing so, it introduces additions or deletions in  ¢olony D. Single cell derived pedigree after expansion {\ in m N” "ﬁ" 2016;5(7):721-732. doi:10.1021/acssynbi0.6b00060
that part of the repair. E. Sanger Sequencing on pedigrees




