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Key concepts, methods, and applications

1. What Is Biotechnology?

Aspect Description
Definition The use of living organisms or their components to develop products,
processes, or services that improve human life and the environment.
Scope Medicine, agriculture, industrial processes, environmental remediation, and

basic scientific discovery.

Interdisciplinary ) _ ) ) ) ) )
. Combines biology, chemistry, engineering, computer science, and ethics.
nature

2. Major Sub?Fields

Sub?field Focus Representative Techniques

Manipulation of DNA, RNA, Recombinant DNA, CRISPR/Cas,

Molecular Biotechnology ) _
proteins PCR, DNA sequencing

) Use of whole cells or cell  Cell culture, stem?cell differentiation,
Cellular Biotechnology

components tissue engineering
Industrial (White) Production of chemicals, = Fermentation, biocatalysis, metabolic
Biotechnology fuels, enzymes engineering
Environmental (Green) Remediation and Bio?filters, phytoremediation,
Biotechnology sustainable agriculture biofertilizers
Medical (Red) Diagnostics, therapeutics, Monoclonal antibodies, gene therapy,
Biotechnology vaccines CAR?T cells

3. Core Research Workflow

1. Problem Identification
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o Define a biological or societal need (e.g., disease?resistant crops, novel drug target).
2. Literature Review & Feasibility Study

o Survey existing data, patents, and regulatory landscape.
3. Experimental Design

o Choose model system (bacteria, yeast, mammalian cells, plants).
o Select appropriate tools (vectors, promoters, selection markers).

4. Laboratory Execution

o Molecular cloning ? construct DNA plasmids.

o Transformation/Transfection ? introduce constructs into host cells.

o Screening & Selection ? identify successful modifications (colony PCR, fluorescence,
antibiotic resistance).

5. Data Collection & Analysis

o Quantitative assays (QPCR, ELISA, flow cytometry).
o Omics profiling (genomics, transcriptomics, proteomics, metabolomics).
o Bioinformatics pipelines (sequence alignment, pathway analysis).

6. Scale?up & Validation

o Pilot?scale fermentation or bioreactor runs.
o Pre~clinical testing (in vitro, animal models).

7. Regulatory & Ethical Review
o Compliance with biosafety (BSL?1-4), GMO regulations, and clinical trial guidelines.
8. Publication & Patent Filing

o Disseminate findings and protect intellectual property.

4. Essential Laboratory Techniques

Technique Principle Typical Applications
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Polymerase Chain Enzymatic amplification of specific , ) )
) Gene cloning, diagnostics
Reaction (PCR) DNA fragments
Quantitative Real?Time Fluorescent detection of PCR ) )
, , Gene expression analysis
PCR (gPCR) product in real time
_ Separation of nucleic Verification of cloning, purity
Gel Electrophoresis ) _ )
acids/proteins by size checks
. Antibody?based detection of . . .
Western Blotting ) Confirm protein expression
proteins
CRISPR/Cas Genome RNA?guided DNA cleavage and  Gene knockout/knock?in,
Editing repair functional studies

Recombinant Protein _ o
) Production of target proteins in
Expression

Page 3 | Back to Ynet StudyHub


https://ynetstudyhub.com
https://ynetstudyhub.com

