
For more information, please contact:

Ellegaard Göttingen Minipigs A/S

Soroe Landevej 302

4261 Dalmose, Denmark

Tel.: +45 5818 5818

ellegaard@minipigs.dk

www.minipigs.dk

The Porcine Immune System
and the Toolbox Available to Study it

The pig has a long-standing role in vaccine development and 

as model for human infectious diseases,1-3 and the immune 

system in the pig is well characterized. In the last decade, the 

knowledge about the porcine immune system – and the tools to 

study it – have increased tremendously. Much is known about 

the porcine immune system, which in many aspects is quite like 

that in humans.4-8 Detailed gene family analyses have revealed 

a large overall pig-human homology of pattern recognition re-

ceptors, and human-like responses to IFN-γ and LPS were found 

by transcriptome analyses using next generation sequencing.7 

To that, it might be mentioned that LPS not only has a low po-

tency in rodents but also in Cynomolgus Macaques.9 A detailed 

comparison of the human and the porcine immune system is 

available in recent reviews.3,5-8,10,11 

A large toolbox is available to study the porcine immune sys-

tem, and a large number of CROs and universities have specific 

expertise in this area. The genome is known in the Göttingen 

Minipig,12 and a very large manually curated gene database is 

available for a vast number of porcine immune targets,13 allow-

ing for instance multiplex qPCR. Up-to-date tools are available 

for studying the humoral immune response, including tools to 

study the different porcine T-cell subsets and their production 

of relevant cytokines, such as IFN-γ, TNF-α and IL-17.14,15 In 

addition, flow cytometry tools have improved immensely in 

recent years, a fact which has led to an increased understanding 

of porcine immune cells and their function, and antibodies 

now allow detailed studies of all cell subsets and cytokines.15-18  

A review of the available knowledge of porcine cluster of dif-

ferentiation markers, including a listing of expression pattern 

and available antibodies was published recently.11 In addition, 

recent developments have been made within next-generation 

MHC(SLA) typing,19 and methods for recombinant antibody 

expression and tetramers for antigen-specific T-cell responses 

in swine have been developed.20 Thus, it is now possible to 

determine which immune cells are involved in the response 

to a specific pathogen, which immune modulators these cells 

produce, and into which memory cells they develop. Finally, it 

should be mentioned that efficient and precise techniques for 

genetic engineering of pigs are now available.21

“We have used minipigs and production pigs in many 

different immune related contexts and find the results 

translate very well to what we and others see in humans. 

This makes the pig a very interesting model to advance 

preclinical studies and hopefully secure a higher rate of 

success for new products to go into clinical studies”. 

Professor Gregers Jungersen, 

Danish Technical University

Treg cells identified by flow 
cytometry using CD4 and 
FOXP3 antibodies. Picture by 
Nana Overgaard and Gregers 
Jungersen, Technical University 
of Denmark

mailto:ellegaard@minipigs.dk
http://www.minipigs.dk


For more information, please contact:

Ellegaard Göttingen Minipigs A/S

Soroe Landevej 302

4261 Dalmose, Denmark

Tel.: +45 5818 5818

ellegaard@minipigs.dk

www.minipigs.dk

References

 1. Meurens F, Summerfield A, Nauwynck H, et al. The pig: a model for human infectious diseases. Trends Microbiol. 2012;20:50-57

 2. Murtaugh MP. Advances in swine immunology help move vaccine technology forward. Vet Immunol Immunopathol. 2014;159:202-

207

 3. Käser T, renois F, Wilson HL, et al. Contribution of the swine model in the study of human sexually transmitted infections. Infect 

Genet Evol. 2018;66:346-360

 4. Dawson HD, Loveland JE, Pascal G, et al. Structural and functional annotation of the porcine immunome. BMC Genomics. 2013 May 

15;14:332. doi: 10.1186/1471-2164-14-332

 5. Rubic-Schneider T, Christen B, Brees D, Kammüller M. 2016. Minipigs in translational immunosafety sciences: a perspective. Toxicol 

Pathol. 2016;44:315-324

 6. Saalmüller A, Gerner W. 2016. The immune system of swine. In: Encyclopedia of Immunobiology. Oxford: Academic Press. Vol.1, 

pp 538-548

 7. Dawson HD, Smith AD, Chen C, Urban JF Jr. An in-depth comparison of the porcine, murine and human inflammasomes; lessons 

from the porcine genome and transcriptome. Vet Microbiol. 2017a;202:2-15

 8. Meurens F, Bertho N. The translation potential of porcine biomedical models from an immunological perspective. Ellegaard Göt-

tingen Minipigs Newsletter no. 54:6-9. www.minipigs.dk

 9. Picha KM, Tam SH, Khandekar VS, et al. Effects of lipopolysaccharide on toxicologically important endpoints in Cynomolgus 

macaques. Preclinica 2004;2:427-434

10. Bode G, Clausing P, Gervais F, et al. The utility of the minipig as an animal model in regulatory toxicology. J Pharmacol Toxicol 

Methods. 2010;62:196-220

11. Dawson HD, Lunney JK. Porcine cluster of differentiation (CD) markers 2018 update. Res Vet Sci. 2018;118:199-246

12. Vamathevan JJ, Hall MD, Hasan S, et al. Minipig and beagle animal model genomes aid species selection in pharmaceutical 

discovery and development. Toxicol Appl Pharmacol. 2013;270:149-157

13. Dawson HD, Chen C, Gaynor B, et al. The porcine translational research database: a manually curated, genomics and proteom-

ics-based research ressource. BMC Genomics. 2017b Aug 22;18(1):643. doi: 10.1186/s12864-017-4009-7

14. Bøje S, Olsen AW, Erneholm K, et al. A multi subunit Chlamydia vaccine inducing neutralizing antibodies and strong IFN-γ+ CMI 

responses protects against a genital infection in minipigs. Immunol Cell Biol. 2016;94:185–195

15. Käser T, Pasternak JA, Delgado-Ortega M, et al. Chlamydia suis and Chlamydia trachomatis induce multifunctional CD4 T cells in 

pigs. Vaccine. 2017;35:91–100

16. Talker SC, Kaser T, Reutner K, et al. Phenotypic maturation of porcine NK- and T-cell subsets. Dev Comp Immunol. 2013;40:51–68

17. Summerfield A, Auray G, Ricklin M. Comparative Dendritic Cell Biology of Veterinary Mammals. Annu Rev Anim Biosci. 2015;3:533–

557

18. Braun RO, Python S, Summerfield A. Porcine B Cell Subset Responses to Toll-like Receptor Ligands. Front Immunol. 2017 Aug 

25;8:1044. doi: 10.3389/fimmu.2017.01044

19. Sørensen MR, Ilsøe M, Strube ML, et al. Sequence-based genotyping of expressed swine leukocyte antigen class I alleles by 

next-generation sequencing reveal novel swine leukocyte antigen class I haplotypes and alleles in Belgian, Danish, and Kenyan 

fattening pigs and Göttingen Minipigs. Front Immunol. 2017 Jun 16;8:701. doi: 10.3389/fimmu.2017.00701

20. Baratelli M, Pedersen LE, Trebbien R, et al. Identification of cross-reacting T-cell epitopes in structural and non-structural proteins 

of swine and pandemic H1N1 influenza A virus strains in pigs. J Gen Virol. 2017;98:895–899

21. Klymiuk N, Seeliger F, Bohlooly-Y M, et al. Tailored pig models for preclinical efficacy and safety testing of targeted therapies. 

Toxicol Pathol. 2016;44:346-357

©
 0

8
.2

0
2

2
 E

lle
ga

ar
d
 G

ö
tt

in
ge

n
 M

in
ip

ig
s 

A
/S

. A
ll 

ri
gh

ts
 r

es
er

v
ed

.

mailto:ellegaard@minipigs.dk
http://www.minipigs.dk

