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Abstract
CD8, a glycoprotein on the surface of T cells, is involved in the defense against viral infection and plays significant roles 
in antigen presentation and in the antiviral immune response.  CD8 is composed of two chains.  Of these, the CD8α chain
was chosen for the detection because it involved in both the CD8αα homodimer and the CD8αβ heterodimer.  Here, we 
established a double antibody sandwich enzyme-linked immunosorbent assay (DAS-ELISA) for specific detection of goose 
CD8α (goCD8α).  The results showed that the optimal coated antibody and antigen dilutions were 1:50 (the antibody titer 
was 1:12 800) and 1:32 (0.3 ng mL–1), respectively, while the optimal capture antibody and horseradish peroxidase (HRP)-la-
belled goat anti-rabbit IgG dilutions were 1:50 (the antibody titer was 1:51 200) and 1:4 000 (the antibody titer was 1:5 000), 
respectively.  The optimal blocking buffer was 5% bovine serum albumin (BSA).  The best incubating condition was overnight 
at 4°C, the best blocking time was 120 min and the best anti-capture antibody working time was 150 min.  In addition, the 
minimum dose detectable by DAS-ELISA was 5×10–3 ng mL–1.  Most importantly, goCD8α expression levels in goose spleen 
mononuclear cells (MNCs) post-Goose parvoviruse (GPV) infection were found to be significantly up-regulated using the 
DAS-ELISA method, which was consistent with previous results obtained using real-time quantitative PCR.  In conclusion, 
the DAS-ELISA method reported here is a novel, specific technique for the clinical detection of goCD8α.
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1. Introduction 

T cells are composed of lymphoid stem cells within the thy-
mus.  They are also the key components of lymphocytes, 
which play an important role in the mutual interaction between 
hosts and pathogens (Powell et al. 2009).  According to their 
immune function, these cells can be divided into several 
subsets with distinct function (Erf 2004).  Importantly, CD8 
T cells, are also known as cytotoxic T cells (CTLs) with CD8 
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glycoprotein expressed on their surfaces.  As non-poly-
morphic molecules with cell surface glycoproteins, CD8 
molecules are widely expressed on CTLs and also function 
as co-receptors for the polymorphic T cell receptor (TCR) in 
antigen recognition by binding to the constant region of major 
histocompatibility complex (MHC) class I proteins (Luhtala 
1997, 1998).  CD8 T cells also serve to irreparably damage 
pathogen-infected cells by secreting perforin and granzymes 
from endocellular vesicles or by inducing apoptosis through 
Fas receptor activation (Kägi et al. 1994; Michele and Chris 
2002).  In addition, CD8+ T cells mainly produce cytokines 
such as interferon-γ (IFN-γ) and tumornecrosisfactor (TNF)-α, 
which further activate macrophages and inhibit viral replica-
tion (Chen et al. 2015).  In summary, CD8 is a marker of CD8+ 
T cells, which are expressed on the surface of cells and are 
involved in the clearance of viruses, antigen presentation and 
the immune response (Zhao et al. 2013).

The CD8 molecule has two isomers, αβ heterodimers 
and αα homodimers, which have different biochemical 
structures and tissue distribution profiles (DiSanto et al. 
1988; Norment and Littman 1988).  Considering that both 
CD8αα and CD8αβ contain the CD8α chain, CD8α was 
chosen for the detection of CD8 molecules in this study.  A 
double antibody sandwich enzyme-linked immunosorbent 
assay (DAS-ELISA) has previously been developed for the 
detection of human CD8 molecules (Carriere et al. 1994) and 
is operational in distinguishing between healthy subjects and 
viral-infected patients.  Recently, ELISA kits have emerged 
for using the recognition of goose CD8 (MyBioSource, Cat. 
No. MBS010466 & Cat. No. MBS036368).  However, the 
CD8 antibody used in these ELISA kits was based on hu-
man CD8 or chicken CD8, not goose CD8.  Based on the 
goose cDNA sequence that we previously characterized 
(Zhao et al. 2013), we developed a method for the specific 
detection of goose CD8α.  Two polyclonal antibodies (PAbs) 
were obtained based on goose CD8α (goCD8α), and in light 
of this, we established a DAS-ELISA to specifically detect 
goCD8α.  Our study provides a specific detection method for 
goose CD8α expression level, which can be used in clinical 
detection and experimental research.

2. Materials and methods

2.1. Establishment and optimization of DAS-ELISA

Initially, the extracellular region without the goCD8α signal 
peptide gene was amplified with the specific primers and 
then cloned into a pET-32a(+) vector to obtain goCD8α-
exc-pET-32a.  To establish an efficient DAS-ELISA method, 
the recombinant protein (goCD8α-exc) (Cheng et al. 2016) 
was purified and used as the detective antigen during the 
DAS-ELISA.  The titer of the coated antibody (mouse an-

ti-his-goCD8α-exc PAb) was 1:12 800 (Cheng et al. 2016) 
and was diluted in a bicarbonate buffer (0.05 mol L–1, 
pH=9.6) before being used to coat 96-well microplates (100 
μL per well).  In the same way, non-immunogenic serum was 
used as the negative control.  After incubation, the wells 
were washed three times with phosphate-buffered saline 
containing 0.05% (v/v) Tween-20 (PBST) and then blocked.  
Subsequently, the recombinant protein (goCD8α-exc) was 
added and incubated.  Then, the antibody titer of the capture 
antibody (rabbit anti-his-goCD8α-exc PAb, 1:51 200) (Cheng 
et al. 2016) was added to each well after three washes and 
was incubated.  Thereafter, the wells were washed three 
times with PBST and incubated with 100 μL of horseradish 
peroxidase (HRP)-labelled goat anti-rabbit IgG (Sangon 
Biotech, Shanghai).  Finally, wells were detected using 
an EL-TMB Chromogenic Reagent Kit (Sangon Biotech, 
Shanghai).  Additionally, the OD450 values of each well were 
read by using an iMark microplate reader (Bio-Rad, Japan).

Based on the best antigen concentration, the optimal 
concentration of detection antibody was determined through 
standard checkerboard titration procedures.  The coated an-
tibody was immobilized into 96-well microplates at different 
dilutions ranging from 1:50 to 1:1 600 (100 μg per well), and 
non-immunogenic sera of the same dilution gradient were 
used as negative controls.  After washing with PBST for 
three times, the recombinant protein was added in a serial 
dilutions from 1:2 to 1:256.  A phalanx titration was used to 
determine the best working conditions.  After establishing 
the antigen concentration and detection antibody dilution 
gradient, working concentrations of capture antibody and 
HRP-labelled goat anti-rabbit IgG were optimized using 
standard checkerboard titration procedures.  The dilutions 
of the capture antibody ranged from 1:50 to 1:6 400, and the 
dilutions of the anti-capture antibody ranged from 1:500 to 
1:5 000.  According to the previous research, the highest P/N 
value (>2.1) and the OD450 value of positive serum closest 
to 1.0 were selected as optimal working conditions.

Additional optimizations were performed based on 
the antibody dilution procedures, including those for best 
incubation conditions, blocking buffer, blocking time and 
anti-capture antibody working time (Table 1).

2.2. Detection range of DAS-ELISA

Under the determined best conditions, the different con-
centrations (5×10–1, 2.5×10–1, 1.25×10–1, 1×10–1, 5×10–2, 
2.5×10–2, 1.25×10–2 and 5×10–3 ng mL–1) of goCD8α-exc 
were detected by the established DAS-ELISA.

2.3. Detection of GPV-infected MNCs by DAS-ELISA

For demonstrating the availability of the established 



Download English Version:

https://daneshyari.com/en/article/4494069

Download Persian Version:

https://daneshyari.com/article/4494069

Daneshyari.com

https://daneshyari.com/en/article/4494069
https://daneshyari.com/article/4494069
https://daneshyari.com

