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" Objectives

“*Understand the basic principles of genetic technologies.

dentify and describe key genetic technologies and their
oplications.

*Discuss the ethical considerations associated with the
use of genetic technologies.




Q What is Genetic Technologies?

*Are techniques and tools used to manipulate, analyze, and
modify the genetic material (DNA or RNA) of organisms.

*These technologies have transformed research, medicine,
agriculture, and other fields by enabling precise and targeted
genetic interventions.

e




Q Importance of Genetic Technologies:

1. Understanding genetic diseases.

2. Developing novel treatments, such as gene therapy.

3. Enhancing crop and livestock traits.

4. Addressing ethical and societal challenges.




Q Major Genetic Technologies:

* Polymerase Chain Reaction (PCR).
* DNA Sequencing.

* CRISPR-Cas9 Technology.

* Gene Therapy.

* Recombinant DNA Technology
* Cloning
* RNA Technologies




« Polymerase Chain Reaction (PCR):

* Definition: A technique used to amplify specific DNA
sequences.

* Applications:
v Diagnosing infectious diseases (e.g., COVID-19).
v Genetic testing and research.

v Forensic science for DNA analysis.




<+ DNA Sequencing:

 Definition: Determining the precise sequence of
nucleotides in a DNA molecule. Example: Sanger
Sequencing, Next-Generation Sequencing.

» Applications:
v ldentifying genetic mutations.
v Personalized medicine.

v Genomic research.




+ CRISPR-Cas9 Technology:

* Definition: A genome-editing tool that allows precise
modification of DNA sequences.

* Applications:
v Treating genetic disorders (e.g., sickle cell anemia).

v Creating genetically modified organisms (GMOs).

v Studying gene function.




< Gene Therapy:

* Definition: Introducing, removing, or altering genetic
material within an individual’s cells to treat diseases.

* Types:
* Somatic Gene Therapy
* Germline Gene Therapy

* Applications:

v Treating conditions like cystic fibrosis and hemophilia.




< Recombinant DNA Technology:

* Definition: Combining DNA from different organisms to
create a new genetic sequence.

* Applications:

v Producing insulin and other therapeutic proteins.
v Developing vaccines.

v Enhancing agricultural traits.




< Cloning:

* Definition: Producing genetically identical organisms or
cells.

* Types:
* Reproductive Cloning, Therapeutic Cloning

* Applications:

v Regenerative medicine.

v Conservation of endangered species.




< RNA Technologies:

* RNA Interference (RNAI): Silencing gene expression using
small RNA molecules.

* mMRNA Therapeutics: Using messenger RNA to produce
proteins for therapeutic purposes.




»» Ethical Considerations:

. Safety Concerns
. Equity and Access

. Privacy

. Germline Editing

. Biodiversity
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