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Opinion

Medical innovations are extremely important to be protected
and exploited in an effective manner as they have strong social and
economic impact. The potential of the gene editing tool CRISPR
(Clustered Regularly Interspaced Short Palindromic Repeats)
phenomenon seems to be the latest experimental use of the
technology is creating skin grafts that trigger the release of insulin
and help manage diabetes. This comes from the Research that has
successfully tested the idea with mice that gained less weight and
showed a reversed resistance to insulin because of the grafts [1]. I
think this approach could eventually be used to treat a variety of
metabolic and genetic conditions, not just diabetes it's a question
of using skin cells to trigger different chemical reactions in the
body because easy and abundantly available skin cells available at
our disposal. This CRISPER is a new and innovative way of editing
specific genes in the body which is responsible for a particular
disease which is debilitating and by using a biological copy and paste
technique: it can do everything from cut out HIV virus DNA to slow
the growth of cancer cells and vice versa [2]. Any kind of disease
where the body is deficient in specific molecules could potentially
be targeted by this new technique. And if it works with diabetes, it
could be time to say goodbye to needles and insulin injections. Any
kind of disease where the body is deficient with specific molecules
could potentially be targeted by this new technique. And if it works
successfully with diabetes, it could be time to say goodbye to
needles and insulin injections and also can be potentially be tried
for the treatment of other disease like haemophilia and different
cancers [3].

CRISPR-Cas9 editing of human embryos to correct an inherited
form of heterotrophic cardiomyopathy (HCM) mutations in any
one or multiple of these genes cause HCM [4]. Although autosomal
dominant, these mutations face little selective pressure that might
reduce their frequency because heart failure does not typically
begin until after reproduction age. Mutations in MYBPC3 account
for 40% of genetic HCM. The gene encodes the thick filament-
associated cardiac myosin-binding protein C, which regulates

structure of the sarcomeres in cardiac muscle [5]. This condition,
however, is a common cause of sudden death among young athletes.
The details of this work, published online August 2 in Nature, show
the new methods avoid some of the pitfalls seen in prior attempts
and would likely be safer [6]. Families with this form of HCM can use
pre-implantation genetic diagnosis (PGD) after in vitro fertilization
to select from the half of their embryos that do not inherit a parent’s
mutation [7]. If available, gene editing, which creates double-strand
breaks in the DNA that permit replacement of the mutant allele
with a normal (wild-type) one, would expand the pool of embryos
from which to select.

Previous attempts, which introduced the gene editing (Cas9
enzyme and guide RNA) at fertilization, led to mosaic 8-celled
embryos, in which some cells had the correction and some did not.
Mosaic embryos would make PGD impossible and reproduction
more, rather than less, risky for these couples with the new
technique it completely possible to avoid mosaicism [8]. It can
create fully corrected human embryos by shifting the timetable,
injecting oocytes on the brink of fertilization, at metaphase of the
second meiotic division, with sperm and the CRISPR components.
In this sperms were from a man with a MYBPC3 4-base deletion
mutation in one of the two copies of the gene (heterozygote); 12
healthy young women donated the oocytes, which had normal
genes [9]. This new system used that copied wild-type gene from
the oocyte. These oocytes provide the template for a natural form
of DNA correction (homology-directed repair) that removes the
mutant gene from the male genome and replaces it with a copy of
the maternal normal gene. The DNA repair system, which is in the
cytoplasm, comes from the oocyte because mature sperm have so
little cytoplasm. So the introduction of CRISPR at the time of sperm
injection eliminated the issue of mosaicism [10].

This new system comes with caution that, this approach for
an autosomal dominant condition does not apply to an autosomal
recessive condition, which is the mode of inheritance most common
in young children with genetic diseases and these both copies of
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the targeted gene from an affected parent are mutant, an exogenous
copy would need to be introduced, and that might not be safe.
Adapting this technology to correct the two mutant alleles of an
autosomal recessive condition could be exposing human gametes
or embryos to small molecule inhibitors that could have deleterious
effects on embryonic development [11].
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