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Abstract

This study aimed to examine the role of genetically modified microorganisms in genetic
engineering, with a focus on modern genome-editing techniques, particularly CRISPR-
Cas9, as a precise and effective tool for gene modification and the development of vital
applications in medical, agricultural, and industrial fields. The study adopted a descriptive
analytical approach by reviewing a number of previous studies and literature that addressed
the importance of genetically modified microorganisms, their use in producing medicines
and vaccines, improving agricultural crops, and analyzing the environmental, health, and
ethical risks associated with their application. The study concluded that microorganisms
represent a fundamental pillar of modern genetic engineering due to their rapid reproduction
and the ease of modifying their genetic material. This contributes to improving the quality of
medical products, increasing crop resistance to diseases and environmental conditions, and
enhancing opportunities for economic development. The findings also revealed several
potential risks, including the transfer of modified genes to other organisms, impacts on
biodiversity, the possible emergence of antibiotic resistance, and certain ethical and
regulatory concerns. The study recommended establishing strict legal and regulatory
frameworks, strengthening continuous monitoring and surveillance systems, and
encouraging responsible scientific research to ensure the safe and sustainable use of
genetically modified microorganisms while maintaining a balance between their practical
benefits and potential risks.

Key Words: Genetic engineering, microorganisms, CRISPR-Cas9, genetic modification,
environmental risks, medical and agricultural applications.
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