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Use of flow cytometry for detection of vaccine-induced antigen-specific T cells in chickens. 

Tina Dalgaard 1, Liselotte R. Norup1, Dennis Rubbenstroth2, Eva Wattrang3, Helle R. Juul-Madsen1

1) Faculty of Agricultural Sciences, University of Aarhus, Tjele, Denmark. 2) Clinic of Poultry, University of Veterinary Medicine Hannover, Hannover, Germany. 3) Department for Parasitology, National Veterinary Institute, Uppsala, Sweden. (tina.dalgaard@agrsci.dk)

In commercial poultry production, vaccines are widely used to prevent and control contagious viral diseases. It is well established that the avian immune system follows the same principles as the mammalian immune system. Thus, T lymphocytes, most important for cellular immunity, differentiate into functionally diverse subpopulations, which appear similar to those of mammalian T cells. As in mammals, it has been shown, that cellular immune responses play a key role in viral infections as well as in vaccine-induced protective immunity against chicken viruses.
So far, the tools to monitor chicken T cell responses have been restricted to cumbersome and labor-intensive “classical methods” which suffer from limitations in their suitability for analyzing genetically different birds and in their ability to distinguish between different reactive cell subsets. 

Here, we describe studies to evaluate and optimize a flow cytometric method for detection of vaccine-induced chicken antigen-specific T cells against Newcastle disease virus (NDV) and Infectious bursal disease virus (IDBV). The method is based on carboxyfluorescein succinimidyl ester (CFSE) staining of chicken peripheral blood mononuclear cells (PBMCs) and flow cytometric analysis of CFSE dilution upon ex vivo recall stimulation with vaccine antigen. Analysis of proliferation was combined with the use of monoclonal antibodies directed against the lymphocyte surface markers CD4 and CD8 in order to phenotype the responding cells. By this method we were able to detect antigen-specific T cells in chickens immunized with commercial vaccines against NDV and IBDV. Thorough optimization of the ex vivo culture and stimulation conditions was found very important in order to quantify the proliferative response of the antigen-specific T cells. In conclusion, the CFSE proliferation method can be used for studying vaccine-induced antigen-specific T cell responses in the chicken and it is expected to be a valuable tool to quantitate vaccine responses to current and new chicken vaccines. Also, it may allow us to gain further insight into development of cellular immunity to important avian virus-infections.
Treg enumerated as CD4dimCD25bright cells above a standardised gating threshold are similar in asthmatics and controls
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Background: Thymus selected CD4+CD25bright natural regulatory Treg cells expressing FOXP3 may contribute to control of immune responses. No unique markers have been available to identify and characterise Treg. We present a gating strategy that allows enumeration of Treg on the basis of CD4 and CD25, and investigate whether asthmatics have fewer Treg than controls.

Methods: Asthmatics and controls were selected from responses to a mailed questionnaire. CD25, CD4, HLA DR and appropriate isotypes were recorded by flow cytometry.

Results: The CD4 T cells expressing most CD25 are a separate population expressing FOXP3 and lower levels of CD4. On a CD4 CD25 dotplot, the MFI for CD4 of these Treg was calculated for 152 participants to be 0.83±0.043*MFI of CD25bright T-cells. CD4dimCD25bright T cells in a rectangular gate with a CD4 MFI≤0.9 (0.83+[2*0.043])*MFI of CD25+ T cells were enumerated and shown to be similar for controls (median 8.34%) and asthmatics (median 10.1%). HLA DR expression on Treg correlated with CD25 expression.

Conclusions: A standardised two colour gating method defines Treg. It may be applied in most clinical scenarios and is useful for sorting viable Treg. Asthmatics and controls have similar numbers of Treg.
Pancreatic beta-cell expression of a metabolically regulated autoantigen targeted by the unique beta-cell surface specific monoclonal autoantibody IC2, analysed by flow cytometry and confocal microscopy
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Background. A unique beta-cell surface specific monoclonal autoantibody IC2 has been raised from LPS stimulated diabetic BB-rat splenocytes fused with the rat myeloma Y3-Ag1,2,3 and selected among cloned hydridomas, secreting rat autoantibodies with specificity against the plasma membrane of rat insulinoma cells (RIN-5F). The IC2 monoclonal IgM-kappa autoantibody seems specific to the beta-cell surface, and does not reveal any band in Western blotting and other type of immunoprecipitation techniques, certainly due to a targeted epitope which is conformational and detergent sensitive. The aim of this study is to characterize further the expressional regulation and subcellular location of the targeted autoantigen.

Methods. For quantitative cell surface expression we used flow cytometry with dispersed rat islet cells and various insulinoma cell lines, and for subcellular location indirect confocal immunofluorescence microscopy. We used indirect staining with secondary antibodies labelled with Alexa 488 and 647 fluorochromes or RPE.

Results. The quantitative binding of IC2 monoclonal autoantibody was analysed and statistically evaluated by flow cytometry. The expression if the IC2 corresponding, targeted autoantigen is highly dependent on the functional state and insulin secretion status of individual beta-cells. Glucose stimulation increased the autoantigen expression to a maximum of 1.7 decade higher fluorescence than on the isotype control stained cells. Unstimulated or fasted insulin producing cells expressed significantly lower levels of IC2 autoantigen. Confocal microscopy of highly glucose stimulated cells showed heavy rafting like structures with laminar structures. No direct correlation was seen to ZnT-8 transporter expression, an insulin granula biomarker.

Conclusion. The functional dependency in IC2 autoantigen expression makes IC2 likely to be a beta-cell surface specific functional biomarker. IC2 has successfully be used in noninvasive in vivo labelling and imaging of beta-cell mass. The exact molecular nature of the targeted autoantigen is still unknown and is likely to be conformational in nature and highly detergent sensitive. Preliminary result has revealed binding to a sulfatide galactose-3-sulphate epitope. The trypsin sensitive anchoring cell surface protein is still not identified.

Activation of Natural Killer cells in HIV-1 infection before and after HAART
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Progression of HIV is traditionally monitored by flowcytometric count of CD4+ T cells guiding the clinician when to initiate HAART or change the therapeutic strategy. Recent studies have identified the apoptotic receptor Programmed Death 1 (PD-1) as overexpressed on CD8+ T cells during HIV leading to functional inhibition with regard to both cytolytic capacity and production of cytokines.

The present pilot study aims to describe the remainder of the immune cells with emphasis on subsets of Natural Killer (NK) cells.

Peripheral blood mononuclear cells (PBMC) from both HIV-1 infected individuals before and after highly active antiretroviral therapy (HAART) compared to healthy controls are analysed by six colour flowcytometric analysis and cell sorting (FACS). Subsets of NK, T, B, and dendritical cells are identified in relation to expression of PD-1 on T cells as well as CD4 count and HIV RNA.

Preliminary results indicate that no subsets of NK cells express PD-1 whereas the circulating CD16+ NK cells increase in number during viral infection suggesting that when CD8+ T cells wear out the NK cells are activated to be a leading conductor in the host immune defense. In turn, this is supported by the fact that HAART restores CD4 count and reinvigorates CD8+ T cells whereas NK cell activity diminishes and HIV RNA becomes unmeasurable. Furthermore a tendency showing that HAART naïve patients can allocate more CD56+ NK cells than both HAART patients and healthy controls is observed.
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