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Phenotypes of immune cells
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T cells – major subsets

 Most T cells: αβ TCR

 αβ T cells restricted by classical 

MHC molecules

 γδ T cells act MHC independent

Janeway et al. 2017

Saalmüller & Gerner 2016 The Immune System of Swine. Encyclopedia of Immunobiology, Vol. 1, 538-548.



Differentiation of CD4+ Tcells
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Saalmüller & Gerner 2016 The Immune System of Swine. Encyclopedia of Immunobiology, Vol. 1, 538-548.



γδ T-cell phenotypes
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Saalmüller & Gerner 2016 The Immune System of Swine. Encyclopedia of Immunobiology, Vol. 1, 538-548.
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Multi-colour flow cytometry

https://www.mdpi.com/1422-0067/18/12/2521/htm
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Identification of major leukocyte subsets
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Identification of B cells
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Identification of NK cells
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Identification of TCR-γδ T cells

TCRγδ
C

D
2

Perforin

C
D

2



Identification of CD4+ T cells
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Identification of CD4+ T-cell subsets
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Identification of CD8β+ T-cell subsets
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Minipigs as animal model

https://minipigs.dk/



Usability of Minipigs

? For

 immunomodulatory drug candidates

? How

 Established test systems

- T-cell proliferation

- Cytokine detection

(Elispot, ICS*, Luminex)

? Why

 Usability for development and studies

 Additional animal model to rodents

 Comparison to humans https://minipigs.dk/

*ICS = intracellular cytokine staining



Proliferation assays
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Antigen-specific recall response after vaccination
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 Minipig PBMCs show an antigen-specific T-cell response



Detection of cytokines
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Koinig et al. 2014  

Intracellular cytokine stainingElispot assays

 Minipig cytokines can be detected 

in ELISpot assays and via ICS



Summary and take home message

 Leukocytes from Minipigs can be further analysed in detail

 mAbs established for the characterisation of leukocyte populations of 

domestic pigs are useable for Minipigs

 An impressive panel of mAbs against porcine CD molecules is available

 Cytokines from Minipigs can be detected with specific mAb with  

ELISpot assays, intracellular cytokine staining, Luminex assays

 Data demonstrated that the development of the Minipig immune system 

and antigen-specific immune response can be analysed 

 Cell culture assays with Minipig PBMCs are established

 In vitro testing of immunomodulatory drugs with Minipig PBMCs should 

be possible

 Comparison to the reactivity of human PBMCs is feasible
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