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To the Editor:

CRISPR/Cas9 (Clustered Regularly Interspaced Short
Palindromic Repeats and nuclease(s) associated to the
CRISPR locus) is a genome editing system where guide
RNA (gRNA) directs the Cas9 nuclease to create a double-
strand breaks (DSBs) in a specific place where it can be able
to edit the specific portion of the genome using program-
mable nucleases with error prone or error free repair
mechanisms [1, 2]. Many researchers argue genome editing
is an authoritative and validated tool for medical research
and that it provides new avenues for the treatment of
hypertension and cardiovascular diseases [1–5].

Dysregulation of multiple genes added with environ-
mental factors may cause non-communicable diseases like
hypertension and cardiovascular diseases. In addition,
mutations in the renin- angiotensin-aldosterone system
(RAAS), impaired platelet function and thrombogenesis
also induces hypertension and associated disease progres-
sions. Moreover, cardiovascular risks are also attributed to
hypertension progressions [3]. Researchers have done
extensive research on understanding pathogenesis of
hypertension and cardiovascular diseases, yet a curative
treatment option is still elusive to control or manage the
above said diseases.

Interestingly, across species and tissues, including cul-
tured cells; CRISPR/Cas9 system allows manipulation of
any gene at its own locus. It has been known that genetic
and epigenetic alterations happen in the incongruous target
region of the cellular system but still, it can be easily
reverted by CRISPR/Cas9 platforms. Moreover, extensive
efforts have been carried out to improve efficacy as well as
target specificity of CRISPR/Cas9 systems. Epigenetic
modification of certain genes in the cellular system achieved
successfully through CRISPR/Cas9 systems [4]. Figure 1
Represents the CRISPR/CAS9 system editing the genome
sequences in the cells. It is a realistic and simple technique
to fuse with most of the genes such as acetyltransferase,
lysine specific demethylase 1, Kruppel-associated box,
DNA methyltransferases and ten-eleven translocation (TET)
dioxygenase1 and thus a potential agent for epigenomic
modifications [4].

A recent study by Liu et al. [5] established a mouse
model for Ace2 deficiency in the treatment of hypertension
with CRISPR/Cas9 technique, where, Ace2 gene knockout
has been achieved by a vector with primers of single-guide
RNA (gRNA) and then the transcribed gRNA/Cas9 mRNA
is injected into the mouse zygote [5] suggesting that
CRISPR/Cas9 system can be used to create a mouse model
for the treatment of hypertension and associated diseases.

It has also been shown that using CRISPR/Cas9,
researchers made genetically salt-sensitive hypertensive rat
model to achieve genomic excision of G-protein coupled
estrogen receptor (Gper1) gene for the treatment of hyper-
tension and cardiovascular diseases. In addition, vascular
relaxation is also noticed in the same rat model suggesting
that Gper1 is a candidate gene associated with increased
vascular resistance thereby increasing the risk of inducing
hypertension and cardiovascular diseases [6]. Interestingly,
in an another study, they delivered a single short guide
RNA using cardiac CRISPR/Cas9 based adeno-associated
virus in the postnatal mice for the cardiovascular disease
treatment [7]. The above studies clearly indicated that
CRISPR/Cas9 based genome editing as an effective
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modality in the treatment of hypertension and cardiovas-
cular diseases.

In yet another observation, CRISPR/Cas9 system creates
a mutation in microRNAs (miRNAs) binding site on its
target gene to induce pro-inflammatory effects in the control
of disease progressions. Such modifications on the target
genes prevent the binding of miRNAs leading to down
regulation of those genes ultimately reducing the disease
progression itself [8]. CRISPR/Cas9 genome system is also
used to create stroke-prone spontaneously hypertensive rats
by constructing Prdx2 knockout (a gene coding an anti-
oxidative enzyme), suggesting that Prdx2 depletion causes a
shorter life span with increased blood pressure in sponta-
neously hypertensive rats through augmented oxidative
stress [9]. From the above points it is clearly understood that
stable expression of genes in the cell systems encircling the
hypertensive disorder as well as manipulation of those
genes can be achieved by CRISPR/Cas9 system.

Cardiopulmonary disorders like pulmonary arterial
hypertension (PAH) is also a commonly seen lethal condi-
tion and a recent research created a knockout model using
CRISPR/Cas9 to prove that the loss of functional mutation
on the gene potassium channel subfamily K member 3
(KCNK3) is responsible for PAH. This model will be useful
in understanding the mechanism of PAH progression and
also testing therapeutic molecules against PAH [10].

In the current scenario, novel treatment options are much
more needed than ever for the management of life threa-
tening diseases and to overcome the burden of debilitating

diseases. An in-depth analysis of CRISPR/Cas9 systems
may serve as a radical treatment option for many diseases
such as cancer, autoimmune diseases, neurological dis-
orders, hypertension and cardiovascular diseases. Many
researchers have tried to establish the molecular mechan-
isms behind CRISPR/Cas9 system genome editing, but
more results and clinical data are needed to demonstrate that
the CRISPR/Cas9 editing system is a valid and reliable
mode of treatment of the above said diseases and help to
define its role in different medical treatments. In the treat-
ment of hypertension and cardiovascular diseases using
CRISPR/Cas9 system, the molecular basis behind it still
remains elusive, mainly because the number of studies is
sparse. More investigations with larger clinical samples will
be needed to prove the above concepts in the treatment of
hypertension and its related diseases.
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Fig. 1 Represents the CRISPR/CAS9 system editing the genome
sequences in the cells. a Guide RNA is generated in the cells for
specific site in the genome. b Cas9 prtein interact with Guide RNA
specific sites. c CRISPR/Cas 9 complex introduce double stranded
break in the target site.
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