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ABSTRACT

A shrinking global breadbasket threatens future generations with the hunger pams of potential starvation and maInutrition. Genetic engineers and molecular biologists are using a revolutionary genetic technology to manipulate and edit
the genomes of various species of the plantae and anmmalhia kingdoms fostering gene expression of more favorable and sustamable traits. Clustered regularly interspaced short palindromic repeats (CRISPR) DNA sequences were
discovered m archaea and bacteria m 2002 during exploratory biommformatic analyses. Genes discovered in close proximity to these CRISPR sequences were named as CRISPRassociated genes (“Cas” genes). The CRISPR Cas system 1s
a genome editing technology that allows for the insertion of beneficial genes of one species to another while “knocking out” or minimizing less desirable traits. The research conducted this summer sought to identify the processes and
methodology mvolved in gene editing of a common gene under study as well as exploring new developments in gene editing technologies.

INTRODUCTION
The two-part technological system, known as CRISPR Cas9, uses a Cas-
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a CRISPR RNA (crRNA) molecule, to make an mtentional molecular cut of the DNA
strand thereby activating the cell’s natural repair system, either by homology directed
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Figure 2: Plate A, grown without arabmose and containing the donor plasmid (pIZDonor), shows
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mechanisms of bacterial and archaeal cell physiology. Subsequently, the rise of new necessity. Plate Blacked arabinose and contained the plZDonorGuide plasmid with a single-guide
RNA for Cas9 to make double-stranded DNA cuts. Without arabinose, cells could not use their

repair mechanism, resulting in no colonies.
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Figure 5: Chart of alternate CRISPR-associated (Cas) protein systems, highlighting their most prominent features.

and mmmmize off-target results. Gene modification technologies may lead to

improved human/ plant health and genetic wellness. Bioinformatics Databases Use for Gene Editing Efficiency and Accuracy
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Figure 3: Plate C, grown with arabinose and containing the pLlZDonor plasmid, showed blue
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and no need for repair. Unlike Plate A, Plate C had an arabinose-inducible promoter for
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Figure L. Diagram and CRISPR system components courtesy of Bio-Rad [aboratories, Inc.

potential repair of double-stranded breaks. Plate D, contamning the plZDonorGuide plasmid
and grown with arabinose, showed white colonies due to successful knockout of the lacZ gene
by the single-guide RNA and repair of DNA breaks facilitated by arabinose. The absence of
blue pigment confirms the knockout.

Figure 4: Gel electrophoresis results under UV light
with knocked lacZ gene highlighted.
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CONCLUSION
1.CRISPR Effectiveness: CRISPR/ Cas9 with pIZDonorGuide successfully knocked out the

lacZ gene, as shown by white colonies on Plate D.
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Figure 6: A Comprehensive Overview of Leading Bioinformatics Databases

2 .Repair Activation: HDR repair was effective with arabinose (Plate D) but not without 1t

(Plate B), demonstrating that repair mechanisms are crucial for CRISPR/ Cas9 gene

editing.

3.Single-Guide RNA: The single-guide RNA effectively directed Cas9 to lacZ, causing a DSB

and gene knockout. When HDR repair mechanisms were active, the cell survived.

4 Arabinose Role: Arabinose is essential for activating repair pathways and achieving

successful gene editing with CRISPR/ Cas9, without it the cell would undergo apoptosis
due to the DSB.
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