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AAbs   autoantibodies 

Abs   antibodies 

aiCSU   autoimmune chronic spontaneous urticaria 

Alpha   amplified luminescence proximity homogeneous assay 

AlphaCL   Alpha involving cross-linking 

ASST   autologous serum skin test 

AU   absorbance unit 

BAT   basophil activation test 

CSU   chronic spontaneous urticaria 

DNA   deoxyribonucleic acid 

EDTA   ethylenediamine N, N, N’, N’ –tetraacetic acid 

ELISA   enzyme linked immunosorbent assay 

EPO   eosinophil peroxidase 

EXiLE   IgE crosslinking-induced luciferase expression 

FBS   fetal bovine serum 

FcεRIα   high-affinity IgE receptor I α chain 

HEPES   4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid 

HMC   human mast cell 

HPLC   high-performance liquid chromatography 

HRP   horseradish peroxidase 

HRT   histamine releasing test 

HSA   human serum albumin 



 
 

Ig   immunoglobulin 

IU   international unit 

mAb   monoclonal antibody 

MBP   major basic protein 

N.D.   not detected 

nhIgE   native human IgE 

N.P.   not performed 

NF-AT   nuclear factor of activated T-cells 

no.   number 

nos.   numbers 

O.D.   optical density 

PBS   phosphate buffered saline 

PBS-T   phosphate buffered saline Tween-20 

pH   potential Hydrogen, power of Hydrogen 

SD   standard deviation 

Tween-20   polyoxyethylene (20) sorbitan monolaurate 

UAS   urticaria activity score 

v/v   volume per volume 

w/v   weight per volume 
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 (Table 1) [1,2] immunoglobulin E (IgE) I

I

IgE α  (FcεRIα) IgE 2

IgE

I

 (Table 2) [1,2]  

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Subtypes of urticaria. [1,2] 
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7 6

 (chronic spontaneous urticaria)  (Fig. 1) [2–4]

 

[5–7]  

 

 

 

 

  

Fig. 1. Ratio of urticaria subtypes. [3] 

Table 2. Factors associated with the pathogenesis of urticaria. [1,2] 
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(autoimmune chronic spontaneous urticaria: aiCSU) I

IIb 2  [8] I IgE

 [9–12] DNA [12,13]

-24 [11,14,15]  [16]  [11] 

IIb FcεRIα IgE IgG

0–69% IgE IgG

4–64% FcεRIα IgG  [8]

IgE IgG FcεRIα IgE 2

FcεRIα  (Fig. 2) [7,17–20] FcεRIα IgG

FcεRIα  (Fig. 2) [7,17–20]  

 

 

 

 

 

 

 

 

 

 

 

 

  

Fig. 2. Pathogenesis of type IIb aiCSU. 
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IIb

FcεRIα IgE

 (ASST) ASST

 ( )  (

) 

ASST

 [21] C5a [22] β-  

[23] 

ASST  (HRT) HRT

HRT IgE

FcεRIα HRT

 [7,24]

CD63 CD203c

 (BAT)  [25] BAT HRT

FcεRI NF-AT Nuclear factor of 

activated T-cells

(RS-ATL8 ) IgG FcεRIα IgE 

crosslinking-induced luciferase expression (EXiLE)  [24] EXiLE

FcεRIα

ELISA  [26–28]
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FcεRIα

IIb  [29–31]  

FcεRIα

amplified luminescence proximity homogeneous assay (Alpha) 

Alpha

2  [32,33]

680 nm

615 nm

FcεRIα

IgE FcεRIα IgE

Alpha AlphaCL  (Alpha 

involving Cross-Linking)  (Fig. 3)

AlphaCL  

 

 

 

 

 

  

Fig. 3. The principles of AlphaCL to detect anti-FcεRIα (A) and anti-IgE autoantibodies (B). 
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1 FcεRIα AlphaCL  

 

4–64% FcεRIα  [8]

 [2] IgE

IgE FcεRIα IgE

FcεRIα

 [34,35] FcεRIα IgE

 

FcεRIα FcεRIα

AlphaCL ELISA HRT
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1 ELISA HRT FcεRIα  

 

1-1.  

AlphaCL ELISA HRT

FcεRIα ELISA FcεRIα  (

450 nm) HRT  

FcεRIα

ELISA FcεRIα

FcεRIα IgG  

HRT FcεRIα IgE

FcεRIα IgE

 [36] FcεRIα IgE

 [5]

FcεRIα  [5,36] HRT FcεRIα

IgE 5%

FcεRIα IgE

FcεRIα

IgE  

 

1-2.  

ASST HRT 21 9

ASST HRT ELISA Table 3  
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HRT FcεRIα 21 9  (nos. 1–9) IgE

4  (nos. 10–13) 8  (nos. 14–21) (Table 3 Fig. 4)  

ELISA FcɛRІα IgG

 (  ± ; 0.16 

± 0.13 AU ,  0.14 ± 0.07 AU; P = 0.796) (Table 3, Fig. 4) ELISA

HRT  (Fig. 5)  
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Table 3. Characteristics of aiCSU patients 

No. Age 
(years) Gender ASST 

HRT (%)  ELISA (Absorbance) 
Lactic acid 

treated 
Lactic acid 
untreated 

 anti-FcɛRІα 
IgG 

anti-IgE 
IgG 

Patients 
1  66  F Positive 71.0† 18.0†  0.06  0.18  
2  77  F Positive 66.2‡ 21.6‡  0.11  1.24  
3  38  F Negative 17.5§ 0.4§  0.10  0.41  
4  42  F Positive 45.4¶ 30.4¶  0.41  0.83  
5  70  F N.P. 38.3# 28.9#  0.09  0.18  
6  59  F Positive 35.4‡ 5.8‡  0.02  0.08  
7  66  F Negative 10.7‡ 3.5‡  0.14  0.23  
8  38  F Negative 8.5‡ 0‡  0.33  1.57  
9  48  F Negative 7.1‡ 0‡  0.15  0.73  
10  58  M Positive 0† 27.0†  0.12  0.52  
11  76  F Positive 0§ 43.2§  0.18  1.32  
12  53  F Positive 0§ 15.2§  0.07  0.13  
13  73  M Positive 6.4‡ 33.0‡  0.24  0.38  
14  32  F Positive 0§ 3.1§  0.23  0.17  
15  38  F Positive 1.2§ 3.0§  0.05  0.13  
16  69  F Positive 1.6§ 1.5§  0.18  0.17  
17  45  M Positive 0.5§ 0.3§  0.23  0.18  
18  30  F Positive 0.6§ 0§  0.18  0.43  
19  40  M Positive 0‡ 0‡  0.20  0.53  
20  50  F Positive 0‡ 0‡  0.18  0.14  
21  53  F Positive 0‡ 0‡  0.20  1.20  

Healthy subjects 
1 - - - - -  0.22 0.15 
2 - - - - -  0.13 0.28 
3 - - - - -  0.09 0.07 
4 - - - - -  0.29 0.35 
5 - - - - -  0.11 0.29 
6 - - - - -  0.16 0.76 
7 - - - - -  0.07 0.21 
8 - - - - -  0.06 0.36 
9 - - - - -  0.16 0.15 

 

 

 

 

 

 

  

Each HRT was performed using leukocytes from two healthy donors. The results are shown 
as histamine release (%) from the donor’s leucocytes (each symbol) that showed the highest 
histamine release induced by the patients’ sera. When each donor leukocyte untreated with 
lactic acid was stimulated with anti-IgE Abs, histamine release was †62.0%, ‡30.6%, 
§54.6%, ¶59.4% and #70.7%, respectively. ASST, autologous serum skin test; HRT, 
histamine release test; AAbs, autoantibodies; M/F, male/female; N.P., not performed. 
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Fig. 5. The correlation between the serum levels of AAbs for FcεRIα in the ELISA and 
their responses in the HRT among aiCSU patients. No statistical correlations were 
obtained by Spearman’s correlation coefficient by rank test. 

Fig. 4. Detection of anti-FcεRIα AAbs in sera from healthy subjects and aiCSU 
patients by ELISA. Serum levels of anti-FcεRIα AAbs (0.16 ± 0.13 AU for patients and 
0.14 ± 0.07 AU for healthy subjects; P = 0.796) were not significantly different 
between the aiCSU patients and healthy subjects. 
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1-3.  

ELISA HRT FcεRIα

ELISA FcɛRІα IgG  (Fig. 4)

ELISA FcɛRІα HRT

 (Fig. 5)

FcɛRІα

Fiebiger

FcɛRІα  [37]

FcɛRІα  [37]

FcɛRІα

IgG1 IgG3 IgG2

IgG4 FcɛRІα

 [30,37,38] IgG

 

Altrichter ASST FcɛRІα

IgM  [39] ELISA FcɛRІα

IgG IgM

IgM 2 FcɛRІα IgG FcɛRІα

 

FcɛRІα IgG IgM
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2 AlphaCL FcεRIα  

 

2-1.  

Alpha

pH

2

FcεRIα

FcεRIα

 

HRT FcεRIα 3  (No. 2, No. 3 No. 5) 

AlphaCL

FcεRIα FcεRIα

AlphaCL FcεRIα

FcɛRІα CRA1

 

 

2-2.  

1  (No. 2) 

20 μg/mL 5 μg/mL

 (Fig. 6) 24  (Fig. 

6) 1

1   
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3

3  (Fig. 7)

4% 2  (2SD) 

4%  

 

 

 

 

 

 

 

 

 

 

Fig. 6. Determination of optimal acceptor and donor bead concentrations and 
incubation time using serum from aiCSU patient no. 2. A, acceptor bead 
concentrations; D, donor bead concentrations. 

Fig. 7. Determination of optimal dilutions of sera from three aiCSU patients. 
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AlphaCL FcεRIα  (rhFcεRIα, R&D 

SYSTEM) 3 rhFcεRIα 20 μg/mL

1

1

 

(Fig. 8) rhFcεRIα  

(Fig. 8) AlphaCL FcεRIα FcεRIα

 

 

 

 

 

 

 

 

 

 

 

 

FcεRIα CRA1

CRA1 0.005–1 μg/mL

 (Fig. 9)  

 

 

 

 

Fig. 8. Specific crosslinking of FcɛRІα proteins on the surface of acceptor 
and donor beads by anti-FcɛRІα AAbs in the sera from three aiCSU patients. 
N.D., not detected. 
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2-3.  

AlphaCL FcεRIα

 (Figs. 6 7)

1 4%  

4:1  (Fig. 6)

FcεRIα PerkinElmer

FcεRIα

FcεRIα

Alpha 2

1:1 FcεRIα  (Fig. 3)

2 FcεRIα 2

Fig. 9. Concentration-dependent crosslinking of acceptor and donor beads by mouse 
anti-human FcεRIα mAb (CRA1) over the entire range (A, 0.005–1 μg/mL) and at low 
concentrations (B, 0.005–0.1μg/mL). 
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FcεRIα

4:1  

AlphaCL  (Fig. 7)

HRT

 [7,24] HRT AlphaCL

 

FcεRIα 5 FcεRIα

FcεRIα AlphaCL

 (Fig. 8) AlphaCL FcεRIα

FcεRIα  

FcεRIα CRA1 AlphaCL CRA1

0.005–1 μg/mL  (Fig. 9) Izaki

4 FcεRIα 0.46–0.55 μg/mL  

[24] AlphaCL aiCSU FcεRIα
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3 AlphaCL FcεRIα  

 

3-1.  

AlphaCL FcεRIα

21 9 FcεRIα

 

 

3-2.  

AlphaCL FcεRIα

21 13  (61.9%)  (Fig. 10)

FcεRIα HRT 9  (nos. 1–9) 7  (77.8%) 

HRT 12  (nos. 10–21) 6

AlphaCL ELISA  

(Fig. 11)  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 10. Detection of anti-FcεRIα AAbs in sera from healthy subjects and aiCSU patients 
by AlphaCL. When the histamine release from lactic acid-treated leukocytes in the HRT 
was greater than that from untreated cells (in patient nos.1–9), we described this as 
“anti-FcɛRІα AAbs”. In the opposite case (in patient nos. 10–13), we described this as 
“anti-IgE AAbs”. “Negative” means histamine release rates were < 5% from both untreated 
and lactic acid-treated leukocytes. 
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3-3.  

AlphaCL FcεRIα 21 13

 (61.9%)  (Fig. 10) HRT 12  (nos. 10–21) 

6 HRT AlphaCL  (  ± 

, 7053 ± 12510 counts)  (291 ± 472 counts)  (P = 0.07)

AlphaCL HRT FcεRIα

 

HRT 6

AlphaCL

HRT

AlphaCL No. 6

HRT  

ELISA AlphaCL  (Fig. 11)

 1 1-3 ELISA FcεRIα FcεRIα

IgG HRT AlphaCL FcεRIα FcεRIα

Fig. 11. The correlation between the serum levels of AAbs for FcεRIα in the 
ELISA and their AlphaCL signals among aiCSU patients. 
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HRT AlphaCL IgM

IgG IgG

HRT AlphaCL  

AlphaCL FcεRIα

AlphaCL 200 nm  [40]

IgG 10–15 nm AlphaCL IgG

FcεRIα

FcεRIα

Fab  [41] 2 FcεRIα

FcεRIα AlphaCL

FcεRIα

AlphaCL

urticaria activity score (UAS) AlphaCL
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4  

 

FcεRIα  (AlphaCL ) 

ELISA HRT AlphaCL  

1 AlphaCL ELISA HRT

FcεRIα ELISA ELISA

 ( FcεRIα ) FcεRIα HRT

ELISA

FcɛRІα

FcɛRІα

IgG IgM

IgG

 

2 FcεRIα AlphaCL

 ( , 20 μg/mL; , 5 

μg/mL)  (1 )  (4%) AlphaCL

FcεRIα CRA1

FcεRIα FcεRIα

FcεRIα  

3 2 21

9 FcεRIα

21 13 HRT

13 6 AlphaCL HRT

FcεRIα

6
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AlphaCL
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2 IgE AlphaCL  

 

FcεRIα FcεRIα

AlphaCL AlphaCL 21

FcεRIα 21 8  (38.1%) FcεRIα

Kolkhir 0–69% IgE  ( IgE ) 

 [8] Niimi

ASST HRT 5% IgE

 [36]  

IgE AlphaCL

ELISA HRT  
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1 ELISA HRT IgE  

 

1-1.  

1 AlphaCL ELISA HRT

IgE ELISA HRT

ELISA ELISA 1 IgG

IgE IgG  

 

1-2.  

2 1 ASST HRT 21

9  (Table 3)  

ELISA IgE IgG

 ( 0.60 ± 0.53 AU ,  

0.34 ± 0.22 AU; P = 0.191) (Table 3, Fig. 12) ELISA HRT

 (Fig. 13)  

 

 

 

 

 

 

 

 

 

 

 

Fig. 12. Detection of anti-IgE AAbs in sera from healthy subjects and aiCSU patients 
by ELISA. Serum levels of anti-IgE autoantibodies (0.60 ± 0.53 AU for patients and 
0.34 ± 0.22 AU for healthy subjects; P = 0.191) were not significantly different 
between the aiCSU patients and healthy subjects. 

. 12. Detection of anti-IgE AAbs in sera from healthy subjects and aiCSU patie
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1-3.  

ELISA HRT IgE

FcɛRІα ELISA IgE HRT

IgG

IgM

 [30,37–39]  

  

Fig. 13. The correlation between the serum levels of AAbs for IgE in the ELISA and 
their responses in the HRT among aiCSU patients. No statistical correlations were 
obtained by Spearman’s correlation coefficient by rank test. 
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2 AlphaCL IgE  

 

2-1.  

1 2

pH

AlphaCL FcεRIα

IgE HRT

IgE 2  (No. 10 No. 11) 

AlphaCL IgE

IgE

AlphaCL IgE

IgE  

 

2-2.  

1  ( No. 10) 

20 μg/mL 24  (Fig. 14)

20 μg/mL 24  
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2

2  (No. 10 No. 11) 1% 4%

8%  (Fig. 15) 1%  

 

 

 

 

 

 

 

 

 

AlphaCL IgE 2

IgE  (20 μg/mL) 1

1%

Fig. 14. Determination of optimal acceptor and donor bead concentrations and 
incubation time using serum from aiCSU patient no. 10. A, acceptor bead 
concentrations; D, donor bead concentrations. 

Fig. 15. Determination of optimal dilutions of sera from three aiCSU 
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Fig. 17. Concentration-dependent crosslinking of acceptor and donor beads by rabbit 
anti-human IgE Ab over the entire range (A, 0.005–1 μg/mL) and at low concentrations 
(B, 0.005–0.1μg/mL). 

24

 (Fig. 16) IgE

 (Fig. 8) AlphaCL

IgE IgE  

 

 

 

 

 

 

 

 

 

 

IgE AlphaCL IgE

IgE 0.005–1 μg/mL

 (Fig. 17)  

 

 

 

 

 

 

 

 

 

Fig. 16. Specific crosslinking of IgE proteins on the surface of acceptor and 
donor beads by anti-IgE AAbs in the sera from three aiCSU patients. 
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2-3.  

AlphaCL IgE

20 μg/mL 24 1%

 (Figs. 14 15) FcεRIα

1 IgE 24

FcεRIα

IgE FcεRIα

 

AlphaCL IgE 1%

 (Fig. 15) IgE IgE

11

50%

IgE γ-

γ-

data not shown

IgE IgE

IgE IgE

IgE IgE

FcεRIα IgE FcεRIα

IgE IgE

FcεRIα IgE

1% IgE 1IU 4.2 ng 4 ng/mL

IgE 2 μg/mL  [42]

IgE AlphaCL
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IgG IgM

 

IgE

 (Fig. 16)

IgE 10

AlphaCL IgE IgE

 

AlphaCL IgE 0.005–1 μg/mL  

(Fig. 17) Izaki 1 IgE

0.072–0.084 μg/mL  [24] AlphaCL aiCSU

IgE  
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3 AlphaCL IgE  

 

3-1.  

AlphaCL IgE

21 9 IgE  

 

3-2.  

AlphaCL aiCSU IgE

21 3  (14.2%) 

 (Fig. 18) IgE HRT 4  (nos. 10–13) 

2  (50%)  HRT AlphaCL  (1,042 ± 

1,212 counts)  (159 ± 655 counts)  (P = 0.05)

IgE  (14.2%) FcεRIα  (61.9%)  (Figs. 10

18) AlphaCL ELISA AlphaCL
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3-3.  

AlphaCL IgE

21 3  (14.2%)  (Fig. 18)  

AlphaCL HRT IgE  (50%) 1 FcεRIα

 (77.8%) 

 

FcεRIα No. 9 IgE  (Fig. 18)

No.9 HRT No.9 IgE

HRT 7.1% FcεRIα

 (Table 3) HRT

 [21,25] HRT

Fig. 18. Detection of anti-IgE AAbs in sera from healthy subjects and aiCSU patients by 
AlphaCL. When the histamine release from lactic acid-treated leukocytes in the HRT was 
greater than that from untreated cells (in patient nos.1–9), we described this as 
“anti-FcɛRІα AAbs”. In the opposite case (in patient nos. 10–13), we described this as 
“anti-IgE AAbs”. “Negative” means histamine release rates were < 5% from both untreated 
and lactic acid-treated leukocytes. 
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AlphaCL

 

AlphaCL FcεRIα IgE 21 6

 (28.5%)  (Figs. 10 18) 6

IgE 6

Bossi IgG

 [43,44] Bossi FcεRIα

 (HMC-1)  

[45] HRT IL-24 IgE

P  (MBP)  (EPO)

IgE  [13,14,22,45–50]
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4  

 

IgE  (AlphaCL ) 

AlphaCL  

1 AlphaCL ELISA HRT

IgE ELISA ELISA IgE

IgE HRT

ELISA IgE

HRT

IgE

 

2 2 IgE AlphaCL

 ( ,  20 μg/mL)

 (24 )  (1%) AlphaCL

IgE IgE

IgE IgE

IgE  

3 2 21

9 IgE

21 3 IgE

AlphaCL  (50%) FcεRIα AlphaCL  

(77.8%) 

AlphaCL

21 6

ASST HRT  [13,14,22,45–50]
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IIb

 [18,20,24,25,28,39,51–53] 2

FcεRIα IgE

FcεRIα

 

 

1) FcεRIα IgE

(AlphaCL )  

2) AlphaCL FcεRIα IgE  (15/21, 71.4%) HRT 

(13/21, 61.9%) HRT  

 

1) 

2) FcεRIα IgE

3) 4) 

 

 

  



36 
 

 

 

1.  

2002 8 2021 2

EAACI/GA2LEN/EDF/WAO 

ASST HRT  21

9 -80℃

E-1968-1

 

 

2. ASST 

ASST Takahagi  [20, 54] 50 μL

 (50 μL  (20 μL

10 μg/ mL) 30

1.5 mm

5 mm

 

 

3. HRT 

HRT Matsuo  [55]  

3-1.  

II  (EDTA, 7mL) 2

10 mL 50 mL 1% 

5 mL 30

50 mL A (137 mM NaCl, 5 mM glucose, 

2.7 mM KCl, 0.4 mM NaH2PO4, 10 mM 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid, 0.03% human 
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serum albumin [HSA], pH 7.4) 50 mL

450 × g 15  (KUBOTA 5010) 

A

10%HSA 50 mL

300 × g 10

0.1%  (0.03% HSA, 0.1% lactic 

acid, 0.9% NaCl, pH 3.9) 10 mL 4

A 50 mL 300 × g 10

300 × g 10

B (2 mM CaCl2 1 mM MgCl2 A, pH 7.4) 850 μL

 

 

3-2.  

3-1. 50 μL  (50 μL) B (50 μL) IgE

 (0.67 mg/ml, Dako, 50 μL) 37℃ 40

A 400 μL

1400 × g 5  (KUBOTA 3700) 

1.5 mL C (137 mM NaCl, 5 mM glucose, 2.7 mM KCl, 0.4 mM 

NaH2PO4, 10 mM 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid, pH7.4) 450 μL

20% HClO4 50 μL 30

20000 × g 10  (KUBOTA 3700) 

150 μL HPLC 96

HPLC  
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3-3. HPLC  

HPLC 3-2. 20 μL

 (1, 2, 5, 10 ng/mL) 

8 HPLC

 

●  

: shim pack VP-ODS(SHIMADZU) ( 150 nm 4.6 mm) 

A: 10 mM 1- 100 mM  (pH 4.4) 

B: 100%  

:  :   71.5 : 28.5 

: 1.0 mL/min 

: 50℃ 

: 20 μL 

 

●  

 

: /  (pH 9.2) 

: 0.5 mL/min 

:  ( 360 nm 440 nm) 

 

●  

Pump A (LC-20AD, SHIMADZU): 1.0 mL/min 13.5 MPa 

Pump B (LC-20AD, SHIMADZU): 0.5 mL/min 4.5 MPa 

 (DGU-20AS, SHIMADZU) 
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 (SIL-20AC, SHIMADZU): 8  

 (CTO-20A, SHIMADZU): 50℃ 

 (RF-10AXL, SHIMADZU): 360 nm 440 nm 

 

3-4.  

B  

 

 (%)   / (  + ) 100 

 

5% FcεRIα IgE

FcεRIα IgE  

 

4. ELISA  

ELISA Altrichter  [39] 96

 (F8 MAXISORP LOOSE NUNC-IMMUNO MODULE, Thermo Fisher Scientific) 

rhFcεRIα  (500 ng/mL, R&D SYSTEM) IgE  (nhIgE, 2.5 

μg/mL, Abcam) 200 μL 4 0.05% (v/v) Tween-20

 (PBS-T, 137 mM NaCl, 2.7 mM KCl, 8 mM Na2HPO4, 2 mM KH2PO4, pH 7.4) 200 μL 5

10% (v/v)  (FBS) PBS 200 μL 1

PBS-T 200 μL 5

 (0.1%) 200 μL 2 PBS-T 200 μL 5
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FBS HRP IgG  (1:10000, Invitrogen) 200 μL 1

PBS-T 200 μL 5 TMB Substrate (SeraCare Life Sciences) 100 μL 15

1 M  100 μL  

(Multiskan GO, Thermo Fisher Scientific) 620 nm 450 nm

 

 

5. AlphaCL   

5-1.  

rhFcεRIα nhIgE  ( 5 mg/mL) 

5, 10, 

20 μg/mL AlphaLISA immunoassay buffer 1/2 AreaPlate-96 (PerkinElmer) 20 

μL FcεRIα FcεRIα 2

4% AlphaLISA immunoassay buffer 20 μL

IgE IgE 10 1%

AlphaLISA immunoassay buffer 20 μL

AlphaLISA immunoassay buffer

TopSealTM-A PLUS (PerkinElmer) 

1, 3, 6 24 EnSpireTM

 (PerkinElmer) duplicate

 

 

5-2.  

FcεRIα FcεRIα 20 μg/mL

5 μg/mL AlphaLISA immunoassay buffer 1/2 AreaPlate-96 20 

μL 2, 3, 5 0.25, 1, 4, 8% AlphaLISA 

immunoassay buffer 20 μL AlphaLISA 
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immunoassay buffer TopSealTM-A PLUS

1  

IgE IgE 20 μg/mL

buffer 1/2 AreaPlate-96 20 μL 10, 11 0.25, 

1, 4, 8% AlphaLISA immunoassay buffer 20 μL

buffer TopSealTM-A PLUS

24  

5-1  

 

5-3.  ( ) 

FcεRIα AlphaLISA immunoassay buffer 2, 3, 5

8% rhFcεRIα  (20 μg/mL) Buffer 1

FcεRIα 20 μg/mL

5 μg/mL AlphaLISA immunoassay buffer 1/2 AreaPlate-96

20 μL 20 μL

buffer

TopSealTM-A PLUS 1

 

IgE AlphaLISA immunoassay buffer 10, 11

2% nhIgE  (20 μg/mL) AlphaLISA immunoassay buffer

1 IgE

20 μg/mL AlphaLISA immunoassay buffer 1/2 AreaPlate-96 20 μL

20 μL

AlphaLISA immunoassay buffer

TopSealTM-A PLUS 24
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5-1  

 

5-4.  

FcεRIα FcεRIα 20 μg/mL

5 μg/mL AlphaLISA immunoassay buffer 1/2 AreaPlate-96 20 

μL  ( 4%) CRA1 (Bio Academia) 0, 0.005, 0.01, 

0.025, 0.05, 0.075, 0.1, 0.5, 1 μg/mL buffer 20 μL

TopSealTM-A PLUS 1  

IgE IgE 20 μg/mL

AlphaLISA immunoassay buffer 1/2 AreaPlate-96 20 μL  (

1%) Polyclonal Rabbit Anti-Human IgE (Dako) 0, 0.005, 0.01, 0.025, 0.05, 0.075, 0.1, 

0.5, 1 μg/mL AlphaLISA immunoassay buffer 20 μL

AlphaLISA immunoassay buffer

TopSealTM-A PLUS 24  

5-1  

 

5-5.  

FcεRIα FcεRIα 20 μg/mL

5 μg/mL AlphaLISA immunoassay buffer 1/2 AreaPlate-96 20 

μL 9 21 4%

AlphaLISA immunoassay buffer 20 μL

buffer TopSealTM-A PLUS

1  

IgE IgE 20 μg/mL

AlphaLISA immunoassay buffer 1/2 AreaPlate-96 20 μL 9

21 1% AlphaLISA immunoassay buffer
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20 μL AlphaLISA immunoassay buffer

TopSealTM-A PLUS 24

 

5-1  

 

6.  

 (S.D.) 

t ELISA HRT ELISA AlphaCL

P < 0.05  
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7.  

7-1.  

60% HClO4  Nakalai tesque  

Albumin, from Human Serum (HSA) Sigma-Aldrich 

AlphaLISA immunoassay buffer (10×) PerkinElmer 

Bovine serum albumin Sigma-Aldrich 

Calcium chloride dihydrate Nakalai tesque  

CRA1 (1mg/mL) Bio Academia 

D-(+)-Glucose   Nakalai tesque  

Dulbecco’s phosphate buffered saline (PBS) (-)  

FcεRIα AlphaLISA acceptor beads PerkinElmer 

FcεRIα AlphaLISA donor beads PerkinElmer 

Fetal Bovine Serum (FBS) GIBCO 

γ-Globulins from bovine blood Sigma-Aldrich 

Goat anti-Human IgG Cross-Adsorbed Secondary Antibody, HRP Invitrogen 

HEPES Nakalai tesque  

Histamine Dihydrochloride Sigma-Aldrich 

Histamine dihydrochloride   SIGMA 

Human IgE AlphaLISA acceptor beads PerkinElmer 

Human IgE AlphaLISA donor beads PerkinElmer 

Hydrochloric acid Nakalai tesque  

Potassium chloride  Nakalai tesque  

Lactic Acid Nakalai tesque  

Magnesium Chloride Hexahydrate Nakalai tesque  

Methanol  Nakalai tesque  
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Native Human IgE protein (Azide free) Abcam 

Perchloric Acid (60%) Nakalai tesque  

Phosphoric Acid Nakalai tesque  

Polyclonal Rabbit Anti-Human IgE DAKO 

Sodium Chloride Nakalai tesque  

Sodium Dihydrogen phosphate Dihydrate Nakalai tesque  

Sodium Hydroxide Nakalai tesque  

Tween-20 Nakalai tesque  

 

7-2.  

  

1/2 AreaPlate-96 PerkinElmer 

micro-plate (96 well) Thermo Scientific 

DSIMIC 13CP type ADVANTEC 

F8 MAXISORP LOOSE NUNC-IMMUNO MODULE PerkinElmer 

TMB Microwell Peroxidase Substrate System (2-Component System) SeraCare Life Sciences 

TopSealTM-A PLUS PerkinElmer 

3ml

SUMILON 

II EDTA 7mL

 

7-3.  

   

 MultiskanTM GO Thermo Fisher Scientific 

 2300 EnSpireTM PerkinElmer 

 KUBOTA 5010 KUBOTA 
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 KUBOTA 3700 KUBOTA 

 SR-15  TAITEC 

 Milli-Q Advantage  

 SANYO MLS-3020 SANYO 

  WG222S  

pH  MP-220 pH Meter METTLER TOLEDO 

 VORTEX-GENIE2 Scientific Industries 

Pump A LC-20AD SHIMADZU 

Pump B LC-20A SHIMADZU 

Degasser DGU-20A5R SHIMADZU 

autosampler SIL-20AC SHIMADZU 

Column oven CTO-20A SHIMADZU 

fluorescence detector RF-10AXL SHIMADZU 
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