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If you would like to attend, please register before March 15, by email to sofie.denaeghel@ugent.be 
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Summary 

Alphaherpesviruses comprise several important viruses, including herpes simplex viruses (HSV-1 and HSV-2) and varicella 

zoster virus (VZV) in humans and pseudorabies virus (PRV) in pigs. Natural killer (NK) cells play an essential role in the 

innate antiviral immune response, particularly against (alpha)herpesviruses. Herpesvirus infection in patients suffering 

from impaired NK cell activity is therefore associated with severe herpesvirus disease, including life-threatening HSV 

encephalitis. The intimate relation between NK cells and herpesviruses is also emphasised by the numerous evasion 

mechanisms encoded by these viruses to reduce NK cell cytotoxicity activity. Ligands for the potent NK cell activating 

receptor NKG2D are targeted by all three herpesvirus subfamilies in order to  evade elimination by NK cells. However, 

little is known about the ability of non-human alphaherpesviruses to modulate NKG2D ligand expression and the 

underlying mechanisms of alphaherpesviruses to modulate NKG2D ligand expression and the underlying mechanisms of 

alphaherpesvirus-induced downregulation of NKG2D ligands. The ultimate goal of NK cells is not only the specific 

destruction and removal of identified target cells, but also activating and/or regulating components of the cellular immune 

system. Indeed, NK cells display a much broader functional palette than originally thought, including the existence of long-

lived tissue-resident NK cells and putative memory-like NK cells. In the current thesis, we generated new data regarding 

NKG2D evasion mechanisms in infected porcine cells attributed to PRV. Furthermore, also NK cells in the liver were 

scrutinized. We characterized this liver NK cell population and showed it is phenotypically remarkably similar to the human 

liver NK cell population. 

We found that PRV infection causes downregulation of NKG2D ligands, both for ligands which are already expressed on 

the cell-surface of infected cells, as well as suppression of newly expressed NKG2D ligands. Furthermore, mRNA 

expression of the two known porcine NKG2D ligands pULBP1 and pMIC2 is downregulated. Additionally, we show that 

this PRV-induced ligand downregulation is independent of late viral gene expression, but that the early viral protein kinase 

UL13 contributes to NKG2D ligand modulation. Furthermore, we show that the kinase activity of this viral protein is 

needed to suppress cell surface expression of NKG2D ligands. In line with this, we demonstrate that infection with 

UL13null PRV displayed increased NKG2D binding to the cell surface compared to cells infected with wild type PRV. 

Addressing the investigated liver NK cells in pigs, we identified a porcine liver NK cells subset that resembles human liver 

resident (lr) NK cells. We found that two NK cell populations can be isolated from the porcine liver. Characterization of 

these liver NK cells showed that the lrNK population is highly similar to its human counterpart regarding cell surface 

marker expression and expression of the transcription factors Eomes and T-bet. Furthermore, we show that lrNK cells can 

produce IFNγ upon IL-2/12/18 stimulation but lack the ability to kill K562 cells. We additionally compared the 

transcriptome of porcine blood NK cells with liver NK cells. PCA results showed that conventional NK cells (cNK) in blood 

and liver group together, while lrNK cells can be clearly distinguished. Investigating differentially expressed (DE) genes in 

the cNK liver population versus the cNK blood cells hints towards a potential differentiation to lrNK cells. Comparing blood 

NK cells and lrNK cells showed that the differences in expressed proteins virtually perfectly mirror down- or upregulation 

of the corresponding transcripts. DE genes encoding cytokine receptors in lrNK cells illustrate the adaptations towards 

the liver microenvironment, and gene set enrichment analysis of DE genes in lrNK cells hints towards the function of this 

liver-specific NK cell subset. 


