(uu)|_}.m_jJ| olSuislS (579)gaSSg L (S22l S (ranaRi—sole solilad

o5l 9550 6 Loy ¢yl > 65T




23y

iS5t S Lt ity 45 35S e
To—29 el 0 d2lge oM Lol
95 0o = (=9 slasielgisS jledlaiul 4y 5L
oo (o) Pl ;503 9 Lagslon Ly alilis
SRS,

NS Lasiggiss ol Lyt (Ll jg-laien,
9 o—dgl L ablie 5 ooy (198 sl sby) 0d)S
byl 3 o9 S o (ol Jsle g
ol by 9 (Boye (B la)lon (i
O Sl )l Sl (—Se 2,8 ome (oS
e plon oS (Sl )i e L allie (6l
L Sgn sl il o Lag Sl o pol i
ke w23 B e 3)9o |y sl 35250
ale MRNA oSl g8 (S55T9S5 ) 4 Sl
)9S lgases il slllaos 3 ygkiwd 4 S VA_A s g65
, qom229) Ol 4y (P Sl lojie
DNA 4,5 5 oyle oyl ;L) Ly ol 4o
3 bl iy o a8 lal e |
P Lol 5S4 5 g pade 5, )8 (e
sbaghz 1S Gl (Sess o8 Sy b1
il A8y Ly Gyl

o )l
V¥« e abonviw!

=

S5 niild B — ol dolidiad
()l ) 8ty (g59)9iSSigu

335 U Y0 lowii— ) F o+ linno joldund

S50 SS g 297l sole el lidl e s
BENSTRC

Mlgr (S5 dobold (2S5 0 [oiiis s

Sl slag 0y

= 38 s €8y AR H > it
(=Ll ety (g0l AT (g ySne )

pado yLiolauw Ly il A Lo o Jascas

u.oJ.B M‘&ny‘ J..wo).of.) )9L.wo St

(L) ol oL

(L)l oS iiils  elasin] o (i y8 Cglao

DNAmagazine98@gmail.com =L,




L -
L ]
[ - s B
# -
L I s
e L
L
.
® ]
[ ]
]
L ]
L
- "-"' *
- *
L]
N w
L]
- *
"

@
[ ]
[ ]
[ ]
'.
.!
-
x @
L
*
- "
=
M [ ]
-
-
& -
L ]
[ ]
ill .i
.4 ¥ (e

9 S33—gSSgngls Ju—or

ade ol mRNA -y uSly
VidoggS

o‘) ul_:l.: L - u\b)_w l_:‘
Sl 0 du—w
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Tools In the treatment of
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céments  in  the
developme genome editing tools
have cre he possibility of targeting

and modifying sequences inthe genome
very precisely in almost all eukaryotic cells.
Genome editing has expanded our ability
to elucidate the contribution of genetics
to disease by promoting the creation of
more accurate cellular and animal models
of pathological processes and has begun
toshow extraordinary potentialinavariety
of fields, ranging from basic research to
applied biotechnology and biomedical
research (7).

In recent years, the clustered regularly
interspaced short palindromic repeats
(CRISPR) and CRISPR-associated protein
9 (Cas9 genome editing system has
emerged as a versatile tool to perform
precise gene targeting and mutations
including gene insertions/deletions,
gene replacements, and single base pair
conversions (9.

CRISPR technology was adapted fromthe
natural defense mechanisms of bacteria
and archaea, adomain of relatively simple
single-celled microorganisms. These life
forms utilize CRISPR-derived RNA and
different Cas proteins to foil attacks by

viruses. To thwart assaults by viruses, the
i VYoo lie) l
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organisms chop up the DNA of infectors.f,.:“

—

and then place bits of that DNA in their
bacterial genome which has the potential
to be used as a defense tool against the
foreign invaders, in case those viruses
attack the bacteria once more(3)-
Cardiovascular diseases (CVDs) research
Is experiencing a major change with
and the application of CRISPR/Cas9
other genome editing frameworks. Cas9
is an RNA-guided endonuclease that
makes double-stranded breaks in DNA
based on the modification directed
by the dient In expansion with the
protein being melded approach of Cas9
with other protein moieties, clients are
permitted to coordinate enzymatic
exercises to particular parts of the DNA.
These incorporate fluorescent proteins,
transcriptional activators or repressors,
chromatin modifiers, deaminases, and
switch  transcriptase (4)-

CVDs are the driving cause of death
worldwide. CVDs are a wide range of
diseases dlassified into diverse categories
based on different criteria. For example,
inherent heart disease and obtained heart
disease are categorised according to the
time of onset. The etiology of CVDs is
complex, including metabolic anomalies,
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hereditary changes, abnormal protein
function, and other factors. All CVDs in
the long run advance to heart failure (HF)
if not effectively treated . HF affects %1-2
of the world's population and places
an overwhelming on society. Current
medications for CVDs incorporate
conventional  pharmacotherapy and
surgery. Even though the above methods
alleviate the symptoms of the disease and
reduce the mortality rate, both strategies
have certain disadvantages.

Traditional medication is less invasive, but
it can cause harm to the liver, kidneys, and
other organs, as well as other side effects.
Despite the excellent effectiveness, the
clinical application of cardiac surgery
is always restrained by the complex

GETx for CVD

procedures and the possibility of
postoperative complications. Therefore,
there is an urgent and unmet need to
develop a novel, convenient, and efficient
approach for the treatment of CVDs (5).

Creating disease models

Since existing genome-editing
apparatuses are moderately productive,
strains of genetically modified animals,
with the mouse model as a dnving
case, can be produced over a couple of
weeks, whether by knockout or knock-
in of particular mutations. Traditionally,
genetically altered mice are produced by
presenting the required genetic alterations
In mouse embryonic stem cells (7).

AGCAAAAGTGAAAGT

Patients with
high CVD risks

Gene edit CVD
risk associated
gene(s)

v

AGCAAAGGTGAAAGT

Patients with
reduced CVD risks

Figure1.Illustration of gene editing therapy for CVD (6)
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Therapeutic Genome Editing

Genome editing based treatment
can be accomplished through several
approaches counting adjustment or
inactivation of harmful mutations, the
introduction of defensive mutations,
expansion of restorative transgenes, or
disruption of viral DNA (9.

Evaluating therapeutic agents

Novel therapies for the treatment of
cardiovascular  diseases  constantly

Knock-in

experience testing in preclinical models
before the beginning of dlinical trials,
to foresee the therapeutic benefits or
potential nsks before the therapy is
administered to patients. However,
wild-type animal or cellular models are
frequently not ideally suited to assess
new therapies owing to contrasts in
physiology or because they do not reflect
the intended patients disease state.
Genome editing has the potential to
enable the creation of more informative

preclinical  models (4 .
Q)



Inside the field of

cardiovascular  diseases

research, genome-editing

tools are beginning to
& .~ be widely applied. It isnt
i difficut to  anticipate
what is before long to
come: the generation of
numerous novel cellular
and animal  models,
functional  interrogation
of molecular pathways
involved in cardiovascular
development and disease
pathogenesis and attempts
to prevent and treat a
variety of cardiovascular
disorders. In any case
much work remains in
addressing the cument
inadequacies of genome-
editng technology. The
genome-editing field is
in its infancy, and we will
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coming  years.
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