J Korean Soc Transplant | 2012;26:243-247 | http://dx.doi.org/10.4285/jkstn.2012.26.4.243

Immunological Tolerance Monitoring in Solid Organ Transplantation

Ju-Young Moon, M.D. and Sang-Ho Lee, M.D.

Department of Nephrology, Kyung Hee University Hospital at Gangdong, Kyung Hee University School of Medicine, Seoul, Korea

In organ transplantation, achieving an operational tolerance is the ultimate goal. However, inducing this tolerance with a
minimal dose of anti-rejection drugs can only be safely achieved when guided by biomarkers reflecting the immune reactivity
in patients. We review recently described biomarkers and assays for the identification of patients for their risk of organ
rejection and their suitability for drug weaning. The clinical assessment of tolerance has been attempted with immunological
tools, including the analysis of immune cell subsets, regulatory T cells, ELISPOT, and trans-vivo delayed-type hypersensitivity
assays. These methods are promising tools for diagnosis; however, their ability to determine the presence and persistence

of responsiveness to their transplant

is not available. As the

"omics" technologies advance, comprehensive and

high-throughput biomarker studies have become more accessible, more affordable, and more customizable. Validating the
use of microarray analysis has important implications for monitoring patients for the development of tolerance following
transplantation as well as for determining the mechanisms by which tolerance is induced and maintained. Finally,
collaborative efforts are needed to design and perform prospective multicenter trials to validate the identified biomarkers

across different laboratories.
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Table 1. Overview on immune cells and respective functions

Innate Adaptive
Dendritic cells NK cells T cells B cells
Regulatory subpopulation Lin~, CD123", HLA CDS6™'CD16™ cytokine  CD4" CD25™" cp27—1gM ™ /1gD ™
DR™ plasmacytoid DCs producing NKs CD127°Y Tregs naive B cells
Inflammatory subpopulation ~ Lin~_, CD11c’, BDCA1T  CD56™™CD16™ cp4” /cps® cp277 7, cp3st T
myeloid DCs cytotoxic NKs CDRA/RO™ plasma cells
CCR7  Ter
Regulatory function Type I IFN, IL27, IL10 Kill APC, Te TGF B, 1L-10 IL-10
TGF £, IL-10
Inflammatory function IL-12, 23, TNF-a , IL-6 Kill tissue IFN-7 , 1L-17 Anti-donor Ab
IFN-

Adapted from Fig, 1 of reference [6].

Table 2. Immune tolerance monitoring assay

Donor Ag specific assay
Mixed lymphocyte reactiona
ELISPOT
Tetramer staining
Trans-vivo delayed-type hypersensitivity (DTH) assay
Anti-HLA Ab monitoring
Non-specific assay
TCR repertoire
Treg monitoring
Dendritic cell subset monitoring
ImmuKnow assay
Peripheral blood gene expression assay
Urine proteomic assay
Histopathology
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