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CRISPR-Cas9 is a groundbreaking gene-editing technology that has revolutionized genetic
engineering. CRISPR stands for Clustered Regularly Interspaced Short Palindromic Repeats, and
it allows scientists to make precise modifications to DNA sequences. Unlike earlier genetic
modification methods, CRISPR is more efficient, accurate, and cost-effective. It has applications
across medicine, agriculture, and biotechnology, enabling innovations that were previously

impossible.

The CRISPR system functions like molecular scissors. The Cas9 enzyme acts as a pair of
scissors that cut DNA at a specific location, guided by a synthetic RNA sequence called guide
RNA (gRNA). Once the DNA is cut, the cell’s natural repair mechanisms can be harnessed to
introduce or remove specific genes. This process allows scientists to correct genetic mutations,

study gene functions, and create organisms with desirable traits.

CRISPR has immense potential in medicine. It can be used to correct genetic disorders such
as sickle cell anemia, cystic fibrosis, and muscular dystrophy. In cancer research, CRISPR enables
the modification of immune cells to better target tumor cells. Additionally, it offers possibilities
for developing gene therapies that were previously unattainable. By targeting disease-causing
genes, CRISPR provides hope for treatments that address the root causes rather than just the

symptoms.

In agriculture, CRISPR is used to create crops that are disease-resistant, drought-tolerant,
and higher yielding. For example, scientists have developed CRISPR-edited rice and wheat
varieties that are more resilient to environmental stress. This not only increases food production
but also reduces the need for chemical pesticides, supporting sustainable agriculture. CRISPR
allows precise changes without introducing foreign DNA, which is significant for regulatory

approval and public acceptance.

8 January 2026
depedbataan.com

The Official Website of DepED Division of Bataan




d: edbataan.comPublications

Despite its potential, CRISPR raises ethical and safety concerns. Editing human embryos

or germline cells could have unintended consequences for future generations. Off-target effects,
where CRISPR modifies unintended regions of the genome, pose safety risks. Ethical debates focus
on the balance between scientific progress and societal responsibility, particularly regarding human
gene editing. Strict regulatory oversight, transparency, and public engagement are crucial to ensure

CRISPR is used responsibly.

CRISPR-Cas9 has transformed the field of genetic engineering, offering unprecedented
precision and versatility in modifying DNA. Its applications in medicine and agriculture promise
significant benefits, from curing genetic diseases to improving food security. However, ethical
considerations and safety concerns must guide its use. With responsible implementation, CRISPR

can drive innovations that benefit humanity while minimizing risks.
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