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The interaction of immunoglobulin E (IgE) to its high-affinity receptor (FcεRI) plays a key role in triggering 
allergic reactions. However, it is still controversial whether species specificity influences the binding ability 
between humans and rodents. Recombinant hFcεRIα / RBL-2H3 and hFcεRIα / MGC-803 cells were prepared 
and sensitized with hIgE/anti-hIgE antibody or DNP-IgE/DNP-BSA, respectively. Species-specificity was 
investigated using immuno-fluorescent analysis, β-hexosaminidase release rate assay, intracellular calcium 
concentration assay and apoptosis assay, and the results showed that there is species-specificity in IgE/FcεRI 
in humans and rats, and no cross-recognition between IgE and FcεRI in two species. These results should 
provide the experimental evidence for further research on the pathogenesis and the drug development of 
allergic diseases.

1. Introduction
Allergic diseases have reached epidemic proportions in the world 
today, affecting more than 20 % of the population, but with limited 
treatment available today (Liu et al. 2011; Mohapatra 2010). The 
binding of immunoglobulin E (IgE) to its high-affinity receptor 
(FcεRI) expressed on mast cells and basophiles is essential to 
the initiation of allergic reactions, which has become a suitable 
target for anti-allergic drugs (Holgate 2014; Frandsen et al.2013). 
In recent years, a series of therapeutic allergy drugs have been 
designed to target the IgE / FcεRI signaling pathway and showed 
the potential to treat allergic diseases, such as anti-IgE antibodies, 
anti-FcεRI antibodies, IgE-like polypeptides, receptor analogs, 
small inhibitory molecules and IgE-based vaccines, etc. ( Fung 
and De 1996).
Previous studies have suggested that there is species specificity in 
the IgE and FcεRI interacting between horses, dogs and rabbits, 
but not between humans and rhesus monkeys (Sabban and Ye 
2013). However, there is currently no clear conclusion between 
humans and rodents, which is a major obstacle to allergy-related 
research, because rodents are the mostly used laboratory animals 
(Giavina et al. 2014). Most researchers believed that the interaction 
between humans and rodents is species-specific, human IgE(hIgE) 
cannot bind to rodents FcεRI (rFcεRI), whereas rodents IgE(rIgE) 
can easily recognize human FcεRI(hFcεRI) and trigger mast cell 
degranulation. hFcεRIα can be coupled to endogenous β- and 

γ- chains of rodents to form a chimeric IgE receptor, which can 
trigger the activation and degranulation of mast cells (Hakimi et 
al. 1990; Takagi et al. 2003; Taudou et al. 1993). Some studies 
have demonstrated that there is no species-specific in humans and 
rodents, IgE can cross-recognize FcεRI each other and contribute 
to the activation of allergic reactions (Mohapatra and Qazi 2010; 
Belostotsky 2004).
Rodents can readily recognize both human and rodents FcεRI, 
however, it has been questioned whether human IgE can bind only 
to human FcεRI without binding to rodents. Here, we therefore 
prepared hFcεRIα/RBL-2H3 and hFcεRIα/MGC-803 cell models 
to research the common characteristics of allergy reaction, such as: 
immunofluorescence, β-hexosaminidase release rate, intracellular 
calcium concentration changes as well as apoptosis. It has been 
demonstrated that the interaction of IgE and FcεRI has obvious 
species-specificity between humans and rats.

Abbreviations: AM: Acetyl methyl; DNP-IgE: Monoclonal 
anti-dinitrophenyl antibody; DNP-BSA: Dinitrophenyl-bovine 
serum albumin; FACS: Fluorescence activated cell sorting; 
FcεRI: The high-affinity receptor for the Fc region of immu-
noglobulin E(IgE); FITC: Fluorescein isothiocyanate; LUVA: 
Utilizing an immortalized human mast cell line; MGC-803: 
Metastatic gastric cancer-803; PE: P-phycoerythrin; PBS: Phos-
phate buffer saline; RBL-2H3: Rat basophile leukemia-2H3

Fig. 1: Binding of rIgE to hFcεRIα. (A) Binding of rIgE to FcεRIα on RBL-2H3cells 
and hFcεRIα/RBL-2H3 cells by FACS analysis. Blue: Nontreated cells; 
Green lines: Cells were treated with DNP-BSA for 1h, anti-DNP-BSA for 12 
h and FITC conjugated goat anti-rabbit IgG antibody for 1h; Red lines: Cells 
were incubated with DNP-IgE for 12 h, DNP-BSA for 1h, anti-DNP-BSA for 
12 h and FITC conjugated goat anti-rabbit IgG antibody for 1h. M1: popula-
tion positive for FITC conjugated goat anti-rabbit IgG antibody staining. (B) 
Competitive binding of rIgE and hIgE to FcεRIα by hFcεRIα/MGC-803 was 
studied by confocal microscope. Cells (5×104 cells/well) were incubated with 
or without DNP-IgE (0.4 μg/mL for 12 h) following treatment with hIgE (2 
μg/mL for 12 h) and PE-labeled mouse anti-hIgE antibody (2 μg/mL for 1 h).
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2. Investigations and results

2.1. rIgE binding to RBL-2H3 and hFcεRIα/RBL-2H3 cells
The fluorescence intensity of RBL-2H3 cells and hFcεRIα/RBL-2H3 
cells was analyzed by FACS (Fig. 1 A). The fluorescence can be 
detected both in the positive of RBL-2H3 cells and hFcεRIα / 
RBL-2H3 cells. Furthermore, the fluorescence intensity of RBL-2H3 
cells was significantly higher than that of hFcεRIα / RBL-2H3 cells, 
both of which were higher than the negative control group. Compared 
with RBL-2H3 cells, lower fluorescence intensity was detected in 
hFcεRIα/RBL-2H3 cells treated with anti DNP-IgE. We thought about 
the lower fluorescence intensity was detected in hFcεRIα/ RBL-2H3 
cells in positive treatment, which may be due to hFcεRIα and rFcεRIα 
competitively bind to endogenous β and γ subunits on the RBL-2H3 
cells surface, both chimeric FcεRI and wild-type rFcεRI were 
expressed on hFcεRIα/RBL-2H3 cells. Therefore, it can be considered 
that rIgE can interact with rFcεRIα and not recognize hFcεRIα.

2.2. Activity test of rIgE binding to RBL-2H3 and 
hFcεRIα/RBL-2H3 cells

2.2.1. β-Hexosaminidase release assay
β-Hexosaminidase has frequently been used as a marker for 
monitoring degranulation of RBL-2H3 cells. In this study, it was 
used as an indicator to evaluate the degranulation of RBL-2H3 
and hFcεRIα/RBL-2H3 cells induced by DNP-IgE/DNP-BSA 
(Fig. 2 A). In addition, the β-hexosaminidase release rate in 
RBL-2H3 cells was significantly higher than that of hFcεRIα/
RBL-2H3 cells. Pretreatment with hIgE before DNP-IgE/
DNP-BSA did not interfere with the change of β-hexosaminidase 
releasing. Since there was no hFcεRIα subunit on the surface 
of RBL-2H3, we analyzed that hIgE failed to bind to rFcεRIα 
subunit to induce degranulation response. Although hIgE binds 
to the hFcεRIα subunit in hFcεRIα/RBL-2H3 cells, there is no 
significant change in β-hexosaminidase release rate due to the 
absence of an agonist.

2.2.2. Intracellular calcium
The biological activity of IgE bound to FcεRIα can be detected 
by monitoring the intracellular calcium flux changing by FACS 

Fig. 2: Activity test of rIgE binding to RBL-2H3 and hFcεRIα/RBL-2H3 cells. (A) 
Effects of hIgE and rIgE competitive binding to FcεRI on degranulation. 
All values are presented as mean±SEM for three independent experiments. 
**p<0.01 vs RBL-2H3 treated with DNP-IgE and DNP-BSA. ns = no signif-
icant. (B) FACS analysis the binding of rIgE to FcεRIα on the [Ca2+] mobi-
lization. (C) Olympus confocal microscope analysis rIgE binding to FcεRIα 
on the [Ca2+] mobilization in cells. (D) FACS analysis the apoptosis on rIgE 
binding to cells with Annexin V-FITC/PI.

Fig. 3: Binding of hIgE to rFcεRIα. (A) Competitive binding of hIgE and rIgE to 
FcεRIα by RBL-2H3 and hFcεRIα/RBL-2H3 cells was studied by confocal 
microscope. (B) FACS analysis binding of hIgE to FcεRIα by RBL-2H3 and 
hFcεRIα/RBL-2H3 cells exposed to hIgE and PE-labeled mouse anti-hIgE 
antibody.

(Fig. 2 B). As shown in Fig. 3, DNP-IgE/DNP-BSA can trigger 
the degranulation of RBL-2H3 cells, and the concentration of 
cytosolic calcium and the intensity of change were significantly 
higher than that of hFcεRIα / RBL-2H3 cells. These results 
show that rIgE specially binds to the rFcεRIα subunit without 
binding to hFcεRIα to produce the biological activity. The intra-
cellular calcium flux changing from 2 to 12 min was analyzed by 
confocal microscopy (Fig. 2 C). The changes of calcium currents 
in RBL-2H3 cells were more significant and strong, while the 
changes of calcium flux in hFcεRIα/RBL-2H3 cells was weaker. 
The results are consistent with β-hexosaminidase release assay 
by FACScan.
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2.3. Detection of cell degranulation using the apoptosis 
method
DNP-IgE/DNP-BSA was used to interact with RBL-2H3 and 
hFcεRIα/RBL-2H3 cells, respectively. Annexin V-FITC/PI double 
staining was performed to detect apoptosis (Fig. 2 D). The late 
apoptosis rate of RBL-2H3 cells was higher than that of hFcεRIα/
RBL-2H3 cells. The hypothesis has been that hFcεRIα competes 
with rFcεRIα for binding to the endogenous β and γ subunits in 
RBL-2H3 cells to combine the functional hFcεRI and/or rFcεRI, 
whereas rIgE does not interact with hFcεRIα. Therefore, when 
DNP-IgE/DNP-BSA was used to interact with hFcεRIα/RBL-2H3 
cells, anti-DNP-IgE specially binds with rFcεRIα on the cell 
surface to activate the degranulation signal and produce low 
level of degranulation of hFcεRIα/RBL-2H3 in the early stage 
of apoptosis. Furthermore, there are more rFcεRIα on the surface 
of RBL-2H3 cells than hFcεRIα/RBL-2H3. Thus, the DNP-IgE 
binding to the most rFcεRIα can activate degranulation signals 
and produce a significantly increased degranulation. Therefore, 
RBL-2H3 cells entered the late stage of apoptosis.

2.4. Binding of rIgE and hIgE to hFcεRIα/MGC-803 
cells
MGC-803 cells and hFcεRIα/MGC-803 cells were incubated 
with DNP-IgE for 12 h and then incubated with hIgE/PE-labeled 
mouse anti-hIgE. The binding of hIgE and FcεRI was detected 
by confocal fluorescence microscopy. The results showed that 
DNP-IgE cannot interfere with the hIgE binding to hFcεRIα to 
produce the red fluorescence. There was the same fluorescence 
intensity in the both treatments (Fig.1 B). It can be confirmed that 
there is no interaction between rIgE and hFcεRI.

2.5. Binding of hIgE to RBL-2H3 cells and hFcεRIα/
RBL-2H3 cells
A clear red fluorescence could be found in hFcεRIα/RBL-2H3 
cells (Fig. 3 A1), whereas there was no fluorescence in RBL-2H3 
cells after reaction with hIgE/anti-hIgE antibody. The results 
showed that the hIgE/anti-IgE antibody specifically binds to the 
hFcεRIα subunit but does not recognize rFcεRIα on RBL-2H3 
cells surface. The DNP-IgE and hIgE competitive binding assay 
showed that there was a similar red fluorescence intensity of 
hFcεRIα/RBL-2H3 cells between the two treatments, indicating 
that DNP- IgE cannot bind to hFcεRIα on hFcεRIα/RBL-2H3 
cells (Fig. 3 A2), and it cannot prevent the binding of hIgE to 
hFcεRIα/ RBL-2H3 cells. Meanwhile, there was no fluorescence 
on RBL-2H3 cells in all treatments.
At the same time, the fluorescent intensity on the cell surface was 
detected by FACS (Fig. 3 B). On the hFcεRIα/RBL-2H3 cells, the 
fluorescence of positive cells was significantly higher than that 
of negative control cells and RBL-2H3 positive cells. The results 
showed that hIgE/anti-IgE antibody could bind to the hFcεRIα 
subunit of hFcRIα/RBL-2H3 cells to generate fluorescence signal, 
while no hFcεRIα subunit on the surface of RBL-2H3 cells, and 
no fluorescence on RBL-2H3 cells. The results indicated that hIgE 
does not recognize the rFcεRIα subunit.

2.6. Activity test of hIgE binding to RBL-2H3 and 
hFcεRIα/RBL-2H3 cells
RBL-2H3 and hFcεRIα/RBL-2H3 cells were incubated with hIgE/
PE-labeled mouse anti-hIgE, respectively. The reaction superna-
tant was used to detect the release rate of β-hexosaminidase. The 
β-hexosaminidase release in hFcεRIα/RBL-2H3 cells was signifi-
cantly higher than in the other three groups (Fig. 4). The results 
demonstrated that hIgE can bind to the hFcεRIα subunit, induce 
to degranulate and produce β-hexosaminidase, but cannot bind to 
the rFcεRIα subunit in hFcεRIα/RBL-2H3 cells. While DNP-IgE 
was added before hIgE, there was no significant difference in 
the β-hexosaminidase releasing. So we concluded that DNP-IgE 
cannot interfere with the binding of hFcεRIα and hIgE, and the 

cells could not be activated. DNP-IgE does not sensitize cells to 
degranulation without the booster, even though they can bind to 
rFcεRIα. Both results from the intracellular calcium and apop-
totic test were similar with β-hexosaminidase releasing (data not 
shown).

3. Discussion
Studies on the IgE/FcεRI signaling pathway has become a hot 
research topic in the drug development of allergic diseases 
(Giavina et al. 2014). IgE has two receptors: the high-affinity 
receptor, FcεRI, and the low-affinity receptor, FcεRII, also known 
as CD23. FcεRI is suggested to be the key receptor in IgE-medi-
ated allergies. (Nyborg et al. 2016; Zellweger et al. 2017). FcεRI 
is expressed not only on mast cells (MC) and basophils, but also 
on human Langerhans cells, peripheral blood dendritic cells (DC), 
eosinophils, monocytes, polymorphonuclear neutrophils and other 
cells (Lin et al. 1996). However, FcεRI is expressed only on mast 
cells and basophils in mice, and eosinophils, monocytes/macro-
phages, and platelets in rats (Zeng et al. 2016). 
FcεRI is expressed in tetrameric form (αβγ2) or trimetric form (αγ2) 
, whereas αβγ2 is only expressed on mast cells and basophils of 
human and rodents (Zellweger et al. 2017). The α subunit of extra-
cellular region composed of two immunoglobulin-like domains: 
D1 domain, associated with high affinity of IgE and FcεRI; D2 
domain, a region that binds to the IgE-Fc segment, a transmem-
brane structure and a cytoplasmic tail (Weetall et al. 1990). The 
β chains, quadruplex transmembrane antigen receptor, are able to 
amplify signals and γ chains, linked by disulfide bonds, playing 
a role in the expression of FcεRI in the cell membrane and intra-
cellular signal transduction (Platzer et al. 2015). Species-specific 
studies on the role of IgE in binding to FcεRI, have been conducted 
not only in human and rats but also between human and horses, 
macaques, and rabbits. The results are not completely consistent, 
and there are still some arguments (Sabban and Ye 2013). Although 
rats are widely used as experimental animals, there are still many 
controversies about the interaction between IgE and their high 
affinity receptors in humans and rats. The focus of the debate is 
whether human IgE can only specially bind to human FcεRI but 
not to the rodent FcεRI (Taudou et al. 1993). Most researchers 
considered that species specificity exists in IgE-FcεRI interaction 
between human and rodents (Hakimi et al. 1990; Taudou et al. 
1993). The results from transgenic animals have demonstrated 
hIgE cannot bind to mouse FcεRIα, but the hFcεRIα that can 
reconstitute a chimeric functional FcεRI with endogenous mouse 
β and γ chain to trigger mast cell degranulation (Fung et al. 1996). 
On the other side, a few studies demonstrated that there was no 
species-specificity in IgE-FcεRI interaction between human and 
rodents, and human IgE can recognize and sensitize the rat mast 
cells (Mohapatra and Qazi 2010; Perelmutter 1971). In a recent 
study, a pro-apoptotic chimeric Fcε-Bak protein was constructed to 
analyze allergic response. The results revealed that hFcε-Bak can 
bind to mast cells and basophiles from humans and rodents, indi-

Fig. 4: Effects of hIgE and rIgE competitive binding to FcεRI on degranulation 
of RBL-2H3 and hFcεRIα/RBL-2H3 cells. All values are presented as 
mean±SEM for three independent experiments. **p<0.01 vs hFcεRIα/RBL-
2H3 treated with hIgE and PE-labeled mouse anti-hIgE antibody. ns = no 
significant.
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cating that the Fcε fragment of human IgE can bind to the rodent 
FcεRI (Belostotsky 2004).
The mast cells as typical model were used in the studies for allergic 
reaction, such as mouse mast cell tumor cells P815, human mast 
cell HMC-1, LAD2 and LUVA (Kirshenbaum et al. 2014; Sun et 
al. 2015). With these mast cells as the model in vitro, the allergy 
study is easily disturbed and required the strict operations in exper-
iment, which limits these mast cells be applied in vitro (Lee et 
al. 2015). RBL-2H3 (rat basophile leukemia, RBL), a subfamily 
of rat basophile tumor cell line, has been wildly used as an early 
stable and sensitive cell degranulation model for allergy, due to the 
abundant IgE high-affinity receptors on its membrane and similar 
characters with mast cells (Rashid et al. 2012). MGC-803 cells, 
human gastric cancer cells commonly used in recombinant cell 
research, were selected as negative control cells acting with IgE/
FcεRI in this study, because of easy culture, rapid growth in vitro, 
and no FcεRI expression on the cells membranes. The α-chain of 
human FcεRI(hFcεRIα) was transiently transfected into MGC-803 
cells to reveal the interaction between IgE and FcεRI in human 
and rodents.
As a bridge in the interaction of IgE and FcεRI, the extracellular 
α subunit is sufficient for IgE binding to FcεRI in the absence of 
β and/or γ subunit, indicating that the α subunit alone can play 
a key role in the biological functions of FcεRI with high affinity 
and specificity to IgE (Sabban and Ye 2013). In this study, the 
á subunit of human FcεRI was transfected into RBL-2H3 and 
MGC-803 cells to establish the stable transfected cells compared 
with the wild RBL-2H3 cells. The results indicated that hIgE could 
recognize hFcεRIα on the surface of hFcεRIα/RBL-2H3 cells and 
hFcεRIα/MGC-803 cells, but DNP-IgE could not bind to hFcεRIα 
and interfere with the binding of hIgE to hFcεRIα on the recom-
binant cells, indicating that there is no interaction between rIgE 
and hFcεRI.
The human-mouse chimeric IgE receptors can be expressed 
onRBL-2H3 cells transfected with hFcεRIα, hIgE can bind to 
the chimeric FcεRI and have the biological activity (Platzer and 
Stout 2015). Moreover, the aggregation of hFcεRIα and/or rFcεRIα 
may lead to a series of signal transduction and biological effects, 
such as phosphoinositide hydrolysis, calcium ion concentration 
changing, tyrosine phosphorylation and inflammatory mediator 
release (Huang et al. 2014).
In this study, the chimeric hFcεRI receptors and wild-type rFcεRI 
receptors on the surfaces of recombinant hFcεRIα/RBL-2H3 cells 
could be identified by hIgE and rIgE (DNP-IgE) and produced 
biological activities, respectively. It may be a defect that the 
expression level and ratio of chimeric receptor and wild receptor 
were not detected in the experiment. It is not clear that hIgE or 
rIgE (DNP-IgE) recognition with its receptors when two receptors 
are simultaneously expressed on one cell. Though the expression 
chimeric and wild-type receptors were not examined specifically, 
nor the effect of co-presence of hIgE or rIgE (DNP-IgE) between 
the two assays, but it can also ensure the reliability of the results. 
However, the results are reliable through a variety of treatments on 
three different cells groups.
Takagi et al. (2003) have observed that intracellular Ca2+ concen-
trations and the β-hexosaminidase releasing were increased in 
hFcεRIα/RBL-2H3 cells sensitized with hIgE/anti-hIgE antibody 
or anti DNP-IgE/DNP-BSA, these results were different from 
our results (Takagi et al 2003). In this paper, the hexosaminidase 
release rates were significantly higher in RBL-2H3 cell groups than 
in hFcεRIα/RBL-2H3 cell groups treated by DNP-IgE/DNP-BSA. 
This result was consistent with the results by the immunofluo-
rescence method. In addition, compared with RBL-2H3 cells, 
weaker fluorescence was detected on the surface of hFcεRIα/
RBL-2H3 cells treated by anti-DNP-IgE. The reason for these 
results may be that hFcεRIα and rFcεRIα competitively bind to 
endogenous β and γ subunits to generate chimeric FcεRI or wild-
type rFcεRI on the hFcεRIα/RBL-2H3 cells surfaces. Furthermore, 
the results confirmed that rIgE cannot recognize hFcεRIα through 
β-hexosaminidase release rate, calcium ion concentration and 
apoptosis test. We also found that the binding of DNP-IgE to rFcεRI 

could not be interfered by hIgE as a competitor. Accordingly, when 
hFcεRIα/RBL-2H3 cells and RBL-2H3 cells were treated by hIgE/
PE-anti-hIgE antibody, hIgE could only bind specially to hFcεRIα/
RBL-2H3 cells not to RBL-2H3 cells, similar results have been 
reported in previous studies (Plaut et al. 1973).
In conclusion, through a series of intracellular and extracellular 
assays detected from recombinant hFcεRIα/MGC-803 cells, 
hFcεRIα/RBL-2H3 cells and wild RBL-2H3 cells, we have now 
confirmed there is species-specificity in the interaction with IgE/
FcεRI between humans and rats. The results provide the basis for 
further study on the pathogenesis of allergic diseases. In recent 
years, it has been found that IgE not only plays a vital role in the 
allergic reaction but also relates to various diseases such as tumors 
and auto-reactive diseases, which will attract more attentions to 
explore the mechanism of IgE/FcεRI (Choi et al. 2016; Josephs et 
al. 2014; Leoh et al. 2016).

4. Experimental

4.1. Cells and materials
hFcεRIα-pCI-neo/RBL-2H3 and hFcεRIα-pCI-neo/MGC-803 cells were constructed 
and preserved in our laboratory. Human IgE (hIgE), myeloma was purchased from 
Calbio chem. Mouse anti-human IgE secondary antibody, PE was purchased from 
Therom Fisher. Monoclonal anti-dinitrophenyl IgE antibody from mouse was 
purchased from Sigma. DNP-BSA was purchased from Biosearch Technologies. 
Anti-BSA was purchased from BBI Life Sciences. FITC-labeled goat anti-rabbit 
IgG were purchased from BBI Life Sciences. Fluo-3, AM Ester was purchased from 
Biotium Company.

4.2. Interaction of hIgE and rFcεRI

4.2.1. Binding of hIgE to RBL-2H3 and hFcεRIα/RBL-2H3 cells
pCI-neo-hFcεRIα/RBL-2H3 is a recombinant cell expressing human FcεRI (hFcεRIα). 
RBL-2H3 cells and hFcεRIα/RBL-2H3 cells were grown on confocal slides (5×104 
cells/mL) prepared for confocal microscopy. Cells were washed three times with PBS 
and then incubated with hIgE (0 or 2 μg/mL) for 12 h, followed by incubation with 
PE-labeled mouse anti-hIgE antibody (2 μg/mL) for 1 h. After repeated washing, 
the slides were examined and photographed by an Olympus confocal laser scanning 
system. Meanwhile, cells were collected to analyze by the FACScan. A krypton/argon 
laser at 565 and 578 nm was used for fluorescence excitation of PE (Spendier 2016). 

4.2.2. Activity test of rIgE and hIgE competitive binding to FcεRI
RBL-2H3 cells and hFcεRIα/RBL-2H3 cells were grown in 24-well plates (5×104 
cells/mL) and preincubated with DNP-IgE (0 or 0.4 μg/mL) for 12 h. Cells were 
washed twice with PBS and then incubated with hIgE (0 or 2 μg/mL) for 12 h, 
followed by exposing to PE-labeled mouse anti-hIgE antibody (2 μg/mL) for 1 h. The 
degranulation was assayed through detecting the release of β-hexosaminidase using 
an optimized method (Zeng et al. 2016).

4.3. Interaction of rIgE and hFcεRI

4.3.1. Binding of DNP-IgE to hFcεRIα/MGC-803 cells
hFcεRIα/MGC-803 cells were grown on confocal slides (5×104cells/mL) prepared for 
confocal microscopy. Then cells were preincubated with DNP-IgE (0 or 0.4 μg/mL) 
for 12 h. Cells were washed twice with PBS and then incubated with hIgE (2 μg/mL) 
for 12 h, followed by exposing to the PE-labeled mouse anti-hIgE antibody (2 μg/
mL) for 1 h. After repeated washing, the slides were examined and photographed by 
an Olympus confocal laser scanning system. A krypton/argon laser at 565 and 578 nm 
was used for fluorescence excitation of PE.

4.3.2. Binding of DNP-IgE to RBL-2H3 and hFcεRIα/RBL-2H3 cells
RBL-2H3 cells and hFcεRIα/RBL-2H3 cells were grown in 6-well plates 5×104 cells/
mL) and incubated with DNP-IgE (0 or 0.4 μg/mL) for 12 h. Cells were washed twice 
with PBS and then stimulated with DNP-BSA (10 μg/mL) for 1 h. The washed cells 
were incubated with anti-DNP-BSA diluted by 1:500 for 12 h and then stained with 
FITC labeled goat anti-rabbit IgG diluted by 1:100 for 1 h.The fluorescence intensity 
was observed by FACScan with a krypton/argon laser at 565 and 578 nm used for 
fluorescence excitation of PE (Gould and Ramadani 2015).

4.3.3. Activity test of DNP-IgE binding to RBL-2H3 and hFcεRIα/RBL-

2H3 cells
RBL-2H3 cells and hFcεRIα /RBL-2H3 cells were grown in 6-well plates (5×104 
cells/ml) and sensitized with DNP-IgE (0.4 μg/mL) for 12 h. Then, IgE-sensitized 
cells were washed twice with PBS and incubated with 1 mL Fluo-3 AM for 30 min. 
The treated cells were washed again with PBS and then stimulated with DNP-BSA 
(0 or 10 μg/mL). The fluorescent intensity was immediately measured with Olympus 
confocal laser scanning system using an excitation wavelength of 506 nm and an 
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emission wavelength of 526 nm. Moreover, cells were analyzed by FACS after treat-
ment with Annexin V-FITC/PI (Lin et al. 1996). Then the release rate of β-hexosamin-
idase was determinated after 1 h.
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