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Abstract: CRISPR/Cas9-based gene therapy has gotten a lot of interest during last decade. This treatment
protocol tries to fix disease-causing traits by changing the DNA code in the exact spot on the chromosome.
Therefore, we have tried to elaborate the most current information that shows how well CRISPR/Cas9-based
gene therapy works. In vivo methods, like the ones described in the next two lines, are used to study cells in
live creatures, like babies that are growing or animals that are already grown up. It has also been suggested to
use ex-vivo methods to change somatic stem cells or progenitor cells in a culture outside of the body before
putting them back into the patient. CRISPR/Cas is a good way to change specific genes in the DNA. Clustered
Regularly Interspaced Short Palindromic Repeats is the full name for CRISPR. Biotechnologists can use them
to fix DNA instead of the body's natural ways of doing so. This helps physicians in treatment diseases that run
in families more successfully. Cas9 is an enzyme that, along with a guide RNA, is part of the CRISPR/Cas
system. As this new technology grows quickly, it is replacing normal medical processes with treatments that
are more cutting-edge and can change people's lives. CRISPR-Cas technology has changed biology by making
it possible to change genes quickly. CRISPR molecular tools (Cas9 or Cas12a) have a lot of potential, but they
are not very useful right now because they depend on the target cell's own DNA repair systems. With or
without a template, the body's natural DNA repair processes can fix DNA breaks caused by Cas9 and Cas12a-
based technologies. People use these methods a lot, but their effectiveness ranges from cell type to cell type.
HDR-mediated DNA repair is a part of cell division, so tools that target it don't work on cells that don't divide,
like neurons. CRISPR-associated transposase (CAST) has recently been studied, which suggests that it may
offer new ways to change genes with CRISPR. The CRISPR activator of type V-K that is part of CAST has the
same structure as the transposase. This is because CRISPR systems can put DNA in the right place without the
help of the cell's own DNA repair systems. But a lot of work is being done right now to improve Cas9 and
Casl2a so that DNA can be put into a target gene more precisely. Experts are still working hard to come up
with better and more reliable ways to change genes, so even though there may be a problem, both methods
have useful uses.

Keywords: CRISPR-Cas; Endonucleases; Biogenesis; DN Ase.

Introduction

As a result of these studies, CRISPR/Cas9-based gene therapy has gotten a lot of interest. This
treatment tries to fix disease-causing traits by changing the DNA code in the exact spot on the
chromosome. In this study, we look at the most current data that shows how well CRISPR/Cas9-
based gene therapy works. In vivo methods, like the ones described in the next two lines, are used to
study cells in live creatures, like babies that are growing or animals that are already grown up. It has
also been suggested to use methods called "ex-vivo" to change somatic stem cells or progenitor cells
in a culture outside of the body before putting them back into the patient. CRISPR/Cas is a good way
to change specific genes in the DNA. Clustered Regularly Interspaced Short Palindromic Repeats is
the full name for CRISPR. Biotechnologists can use them to fix DNA instead of the body's natural
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ways of doing so. This helps doctors treat diseases that run in families more successfully. Cas9 is an
enzyme that, along with a guide RNA, is part of the CRISPR/Cas system. As this new technology
grows quickly, it is replacing normal medical processes with treatments that are more cutting-edge
and can change people's lives.

History, Development and Scientific Advancement.

The genome editing was a dream of health care researcher to cure the challenging disease. This
is another potential method for genetic engineering because it makes it possible to add, change, or
take out specific pieces of DNA from the genome of an organism. Because the testing is different, the
traits of the genes change. In the end, this causes the change in how the tissues and organs work.
Because of this, the healing uses of this technology have grown to include areas as different as biology
and synthetic nanotechnology. The history of development and advancements of CRISPR Cas is also
interesting. That highlights the chronological review and scientific achievements in this field as
mentioned in Table 1.

Table 1. CRISPR Cas system - Chronological review and scientific advancement.
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CRISPR-Cas System’s Groups and Classes

There are two major and different kinds of CRISPR-Cas systems that fits into six different
groups. In class 1 (I, III, and IV) CRISPR ribonucleoprotein work as effector nucleases and there is
more than one Cas protein. In the class 2 (I, V, and VI) CRISPR effector nucleases with one Cas
protein. About 90% of all CRISPR-Cas genes are part of Class 1 CRISPR-Cas systems. Both bacteria
and archaea have these kinds of systems. The only things that have class 2 CRISPR-Cas systems are
bacteria. These make up about 10% of all CRISPR-Cas systems. They do their jobs by putting together
combinations of crRNA and Cas protein, which are called ribonucleoproteins. The crRNA tells the
cell where on the genome to go. When the crRNA and the target DNA have the same PAM
(Protospacer Adjacent Motif) sequence, these multidomain effector proteins are turned on. These
ribonucleoprotein complexes improve the guide sequence used to change DNA by using crRNA that
has been changed. This makes the editing of genomes more accurate. The CRISPR-Cas system of
Streptococcus pyogenes, especially the Type II subtype II-A system, has been studied a lot. In class 2,
there are four different kinds of V. These are written from A to U in the order of the alphabet. Neither
the V-C nor the V-U shapes, nor how they are made, are talked about in detail. The V-A gene sets the
amount of Casl2a that is made. Recent studies of the structure of Casl2a have given us important
information about how the protein works.

Characteristics of CRISPR-Cas Technology

Clustered regularly interspaced short palindromic repeats, or CRISPRs, are a type of repeating
DNA structure that helps bacteria and archaea fight off phages and plasmids when they work with
the Cas genes. Most study has been done on Type II CRISPR/Cas systems, but there are two other
types. The CRISPR gene is changed by adding pieces of alien DNA to it. This is the first step of the
defense system being used. The locus DNA is turned into a single copy of noncoding precursor
CRISPR RNA (Pre-crRNA), which is then processed into the final crRNA. When the crRNA joins with
another non-coding RNA called trans-activating CRISPR RNA (tracrRNA), an endonuclease called
Cas9 is made. This is a ribonucleoprotein complex. After Cas9 finds the alien DNA, it starts to cut it.
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How CRISPR Cas work:The precise cut and paste of DNA and insertion into genome at desired site.
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Figure 1. The fundamental four steps of CRIPR Cas to precisely inset the desired DNA at targeted
place. .

When the CRISPR/Cas9 complex makes Site-Specific Double-Strand Breaks in the DNA, there
are two things that could happen. First of all, there isn't a single DNA code. A process called
Nonhomologous End Joining (NHE]) can add or remove small pieces of DNA to fix Double-Strand
Breaks. Second, when a synthetic repair template is available, any changes to base pairs can be made
during homology-directed repair (HDR) of double-strand breaks. Before RNA-guided designer
nucleases like CRISPR/Cas9 were made, DNA was edited with programmable DNA-binding
nucleases like Zinc Finger Nucleases (ZNFs) and transcription activator-like effector nucleases
(TALENS). But sequence-specific DNA-binding proteins aren't used as much as they could be because
it's hard and takes a long time to make them. CRISPR/Cas9 has become the go-to way to change DNA.
Due to how easy it is to make CRISPR-guided nucleases, many studies have been done on different
animal species, including mammals and monkeys, to change their genes.
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Figure 2. Classification of CRISPR Cas system and its application in tomato breeding.
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Many of the nucleases used to change the genome depend on cleavage dependability very much.
Because changes in other parts of the genome could have effects that were not expected, the best tool
would only change the part that was wanted to be changed. So, uses that involve changing the
genome put a high value on precision and the products that come from cleavage. Nuclease processing
and deep sequencing was recently used to compare Casl2a and Cas9 from different species. This
showed that both enzymes have similar types of specificity and can handle similar mistakes, even
though in vivo studies have shown that Cas12a has less of an effect on things that aren't its target.
Maybe the difference between notice and cutting is what makes this seem unreal, but these cutters
might act differently in a chromatin environment. That arise query of whether in vitro or in vivo
methods should be used to rethink nucleases methodology.

Additionally, the RNA-guided interference has become a powerful biology tool that can be used
to change the genome. Changing the RNA guide sequence of a nuclease is all it takes to change its
job. Cas9, a part of the Type II CRISPR-Cas interference system, is the most common tool used to
change DNA.

Biomedical Applications

All of these tools are kept up-to-date so that scientists can continue to use them. Researchers
have been looking into how CRISPR-Cas nucleases could be used to make smart materials like
hydrogels. These water-filled molecules are wrapped in DNA. In a recent study, Cas12a was used to
break down the DNA structure of DNA hydrogels in a specific way. This lets the smart tool be turned
into a device whose contents are released at a certain time and place from DNA-encased hydrogels.
Cas12a could be used because the way it breaks up makes it easier to direct the path of the bomb. It's
hard to think about all of the possible uses because there are so many, but experts can now make
knowledgeable guesses about how certain methods and mixtures of them might be used.

Conclusions

CRISPR-Cas technology has surprisingly changed the biology by making it possible to change
the genes promptly. CRISPR molecular tools have a lot of potential, but they are not very useful right
now because they depend on the particular target cells or DNA systems. The researchers have to
move with or without a template; the body's natural DNA repair processes can fix DNA breaks
caused by Cas9 and Casl2a-based technologies. However, scientists use these methods frequently
but their effectiveness ranges from cell type to cell type. HDR-mediated DNA repair is a part of cell
division, so tools that target it don't work on cells that don't divide, like neurons. CRISPR-associated
transposase has recently been studied, which suggests that it may offer new ways to change genes
with CRISPR. The CRISPR activator is part of CRISPR-associated transposase has the same structure
as the transposase. This is because CRISPR systems can put DNA in the right place without the help
of the cell's own DNA repair systems. Thus, a lot of work is being completed to improve technology.
So the DNA can be added into a target place within the gene more precisely. We are still working
hard to come up with better and more reliable ways to change genes.
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