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¢ Fundamentals of Gene Cloning & Genetic Engineering
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Introduction to Gene Cloning and Genetic Engineering
Basic Malecular Biology Techniques

Recombinant DNA Technology

Vector Design and Cloning Strategies

CRISPR-Cas9 and Genome Editing

Gene Silencing and RNA Interference

Transgenic Organisms and Applications

Gene Function and Expression Analysis

Ethical and Safety Considerations in Genetic Engineering
Applications of Gene Cloning in Research and Industry

¢ Gene Cloning Techniques and Applications
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Cloning Vectors and Host Systems

DNA Fragment Isolation and Ligation
Transformation and Selection of Clones
Polymerase Chain Reaction (PCR) Techniques
Site-Directed Mutagenesis and Gene Modification
Expression Cloning and Protein Production
Reporter Genes and Functional Assays

Gene Libraries and Screening

Applications in Medicine and Biotechnol ogy
Future Directionsin Gene Cloning

¢ Genetic Engineering and Genome Editing
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CRISPR-Cas Systems and Mechanisms

TALENs and Zinc Finger Nucleases

Gene Knockout and Knockin Strategies

Genome Editing in Mammalian Cells

Plant Genetic Engineering and Crop Improvement
Animal Models and Genetic Modification

Gene Therapy and Clinical Applications
Regulation of Gene Expression and Epigenetics
Ethical 1ssuesin Genome Editing
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o Future Trendsin Genetic Engineering
o Applicationsin Medicine and Biotechnology
o Gene Therapy and Personalized Medicine
o CRISPR in Disease Modeling and Research
o Genetic Engineering in Pharmaceuticals and Biologics
o Gene Cloning in Drug Discovery and Devel opment
o Transgenic Animalsin Biomedical Research
o Biotechnological Applicationsin Agriculture
o Bioproduction and Synthetic Biology
o Regulatory Aspects of Genetic Engineering
o Case Studies in Genetic Engineering
o Future Directions in Biomedical Biotechnology
e Future Directionsand Emerging Trends
o Innovationsin Gene Cloning and Genetic Engineering
o Role of Genetic Engineering in Precision Medicine
o Emerging Applicationsin Genetic Research
o Global Trendsin Genetic Engineering Research
o Future of Genetic Engineering in Healthcare
o Ethics and Regulation in Genetic Engineering
o Future Research Priorities in Genetic Engineering
o Impact of Genetic Engineering on Society
o Public Engagement and Education in Genetics
o Integration of Genetic Engineering with Al and Data Science
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