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Subject Title: Animal Biotechnology

Course Objective: The objective of this course is to make students to understand and aware of animal cell
culture of high standard required in scientific laboratories, good cell culture practice to for in vitro technique,
principles ofgreater standard laboratory practices.
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Cell culture

Nutrient requirement for cell of animal origin, media for culturing animal
cells: types, composition, Role of CO2, Serum, growth supplements,
growthfactors (EGF, PDGF, NGF, Gap-43)

Development and applications of cell and organ culture: primary culture,
secondary culture and establishment of cell lines

Different methods of monolayer scale-up - propagators; disks, Roller
culture; perfusions; Microencapsulation

Characterization of cultured cell: karyotyping, Cellular Interactions,
Growth : Detection ofcontaminants in cell cultures and various parameters
of growth, Cell viability and cytotoxicity assays,

20

30%

Various Methods of Transgenesis and animals developed

blastocyst injection, , nuclear transfersand artificial chromosome for gene
transfer, Transferring genes into animal oocytes, eggs, embryonic and
specific animal tissue

Mouse model for various human diseases,

Zebra fish for human cardiovascular disease

Pig for meat and organ development

Goat and sheep for milk and meat

Cow for high vyield milk and therapeutics recombinants proteins
production,

Insect for understanding gene expression and developmental biology
Transgenic Animals —Bird

10

25%

Stem Cell Technology

Introduction to stem cell: Definition, Types of stem cells, Isolation,
Properties, proliferation and culturing of stem cell, Medical application
Isolation of human Embryonic stem cells, generation of human induced
pluripotent stem cells. History of human pluripotent stem cell development
Methodologies for pluripotent stem cell culture, characterization of
pluripotency and differentiation into different lineages

Cell Replacement Therapy : Principles of cell replacement therapy,
Methods to engineer pluripotent stem cells for treatment of genetically
impaired conditions/diseases.

Application of pluripotent stem cells:
complications, cancer management

in treatment of autoimmune
and treatment, ocular and

20

25%
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cardiovascular diseases management and treatment, neuronal disease
management and treatment.

e  Ethical and regulatory issues affective pluripotent stem cell-based cell
replacement therapies. Technological challenges towards development of
pluripotent stem cell-based cell replacement therapies.

Application of Animal Biotechnology

e Improvement of biomass: Atrtificial insemination, in vitro fertilization 10 20%
(IVF-technology for live stock and humans), Embryo transfer technology

o Diagnosis of various infection diseases ( e.g. FMD, Coccidiosis,
Trypanosomiasis, Theileriosis)

e Vaccines and its types.

e Genetic modification in Medicine - gene therapy, types of gene therapy,
vectors in gene therapy, molecular engineering, human genetic
engineering, problems & ethics

Learning Outcome: After studding this course students should know techniques, issues related to animal cell, cell
culture, tissue, organ or whole animal usage for various pharmaceutical and medicinal purposes.
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