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DNA-dependent protein kinase (DNA-PKcs) has a known role in T cell development, 

and recent work has underscored its role in mature T cell activation and e�ector 

functioning. Given the activity of DNA-PKcs in repair of DNA breaks, its expression in 

recently activated T cells, and the observation that recipient CD8 T cells are largely 

absent from skin allografts in mice lacking DNA-PKcs activity, we hypothesized that 

DNA-PKcs may be important for maintaining nuclear integrity of CD8 T cells during 

migration through peripheral tissues following activation. As a first step, we sought 

to determine whether or not DNA-PKcs is expressed in CD8 T cells infiltrating human 

kidney allografts, specifically in the setting of T-cell mediated rejection (TCMR).

In human kidney allograft biopsies, the CD8 T cell proportion increased in TCMR to 2.64% of cells from 0.59% within No Rejection controls, excluding all other leukocytes. Along 

with the increase in the proportion of CD8 T cells in the kidney tissue in the setting of TCMR, there also was an increase in the proportion of DNA-PKcs positivity within the 

infiltrating CD8 T cell population (49.02% DNA-PKcs+ CD8 T cells in TCMR; 35.38% DNA-PKcs+ CD8 T cells in No Rejection controls).

CD8 T cells infiltrating human kidney allografts express DNA-PKcs. The proportion of the intra-allograft CD8 T cell population that expresses DNA-PKcs appears related to the 

extent of allograft infiltration by CD8 T cells. Therefore, DNA-PKcs may warrant further investigation of its role in CD8 T cells during graft rejection and evaluation as a potential 

novel therapeutic target for treatment of TCMR.
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We used quantitative multiplex immunofluorescence microscopy to characterize renal 

cortical CD8 T cell infiltrates in whole slide scans of post-diagnostic FFPE needle core 

biopsies of human kidney allografts showing either TCMR (n=3) or No Rejection (n=3). 

Automated multiplex immunofluorescent staining for CD8, CD20, CD68, PD-1, and DNA-

PKcs (for cell phenotyping) and collagen III/IV (for spatial context) was performed on 

a Leica BondRx following standard Akoya Biosystems MOTiF Opal workflows (see 

Figure 1). Image acquisition and spectral unmixing were by PhenoImager HT and InForm 

(version 2.6), both Akoya Biosciences. Whole biopsy images were analyzed using Halo AI 

and the HiPlexFL module (Indica Labs).
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Target/Antigen 1˚ Antibody Clone Opal/Fluor Opal Pseudocolor

Nuclei n/a DAPI

CD8 4B11 480

PD-1 EPR4877(2) 520

CD20 L26 570

DNA-PKcs polyclonal 620

Collagen III/IV EPR24255-13 / EPR20966 690

CD68 PG-M1 780

Workflow for Multiplex IF Image Analysis


