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Course provides an overview of the immune system in fish with emphasis on commercial aquaculture
species. The student will learn about the different organs, cells and molecules and how these work and
collaborate, and how cells and functions are regulated and stimulated. The students will develop
knowledge about fish immune response during vaccination and immune stimulants in shrimp with
emphasis on the immune prophylaxis for aquaculture species.

outline:

1. History of Fish immunology 2. Immune organs of fish 3. Inflammation 4. Innate immunity of fish 5.
Key cells involved in fish innate immunity — leucocytes 6. Innate immune sensing in fish: Cell based 7.
Humoral-based immune sensing in fish 8. Fish Cytokines and chemokines 9. Major Histocompatibility
Complex (MHC) in fish 10. Antigen presentation 11. T-cell response in fish 12. Immunoglobulins of fish
13. B-cell response in fish 14. Hemocytes in shellfish and tissues of their immune system 15. Pathogen
recognition receptors (PRR) of shellfish 16. ProPO in shellfish 17. Coagulation in shellfish 18. Anti-viral
mechanisms in shellfish
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The aim of this course is to develop updated knowledge among students about the fish immune system, its
interaction with fish pathogens and its responses to stimulation and vaccines. Certain crustaceans will also
be included. This knowledge will be developed through lectures, group discussion, written assignment
submissions, student presentations and through laboratory courses.
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1. Fish Defenses, Vol I: Immunology. Edited by G. Zaccone et al., (2017). CRC Press, Taylor & Francis
Group 2. Fish vaccination. Edited by R. Gudding, A. Lillehaug and O. Evensen (2014). John Wiley &
Sons, Ltd. , 9600 Garsington Road, Oxford, OX4 2DQ, UK. ISBN 978-0-470- 67455-0. 3.
Immunobiology. Kenneth Murphy and Casey Weaver. 9th Edition, (2016). Garland Science Publishing.
Book is also known as Janeway’ s Immunobiology 4. Essential Immunology. P.J. Delves, S.J. Martin,
D.R. Burton, Roitt, I.M. (eds) (2011). Wiley Blackwell 12th edition. 5. Abul K. Abbas & Andrew H.
Lichtman, S. Pillai (2017). Cellular and Molecular Immunology. 9th edition. Elsevier Science/Saunders,
Philadelphia.
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