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Abstract: The detection of autoantibodies to epidermal or basement membrane zone proteins by immunoblot (IB) is use-
ful for the diagnosis and the classification of autoimmune bullous diseases (AIBD). IB using human skin extracts  is actu-
ally the reference method but A431 cell line is proposed as easier alternate antigen source. 

We explored the performances of “A431 IB” in comparison with the reference technique in retrospectively selected pa-
tients suffering from well-established bullous pemphigoid (n=42) or pemphigus vulgaris (n=15) and controls (n=80) in or-
der to determine the validity and interest of this simplified IB method. 

We demonstrated that in our selected population A431 IB performances are comparable to the reference IB. IB remains 
semi-quantitative and time-consuming but much more economical and informative than commercially available ELISAs. 
We support the contention that, in 2012, IB, especially A431 IB, is still useful for the serological diagnosis of AIBD. 
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INTRODUCTION 

 The detection of autoantibodies (auto-Ab) to epidermal 
or basement membrane zone (BMZ) proteins is useful for the 
diagnosis and the classification of autoimmune bullous dis-
eases (AIBD). Direct immunofluorescence is used for detect-
ing in vivo bound auto-Ab while indirect immunofluores-
cence (IIF) allows the detection of circulating auto-Ab in the 
serum [1,2]. However IIF methods are often of limited value 
in differential diagnosis because they don’t allow antigen 
characterization. In this context, recently commercially 
available ELISA kits are useful to identify the most frequent 
reactivities related to BPAg1, BPAg2, desmoglein 1 and 
desmoglein 3 antigens but they remain expensive tests which 
target only four antigens. Immunoblotting (IB) improves 
diagnostic efficiency by enabling recognition of a wide skin 
antigen panel by using molecular weight separation [3]. 
Unfortunately, these latter techniques are time-consuming 
and require different antigen sources to be exhaustive. In 
order to propose a reliable and labour saving substrate for IB 
diagnosis of AIBD, Lee has reported in 2000, the human cell 
line A431, a differentiated adult epidermoid cell line, as 
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containing major tissue antigens of AIBD [4]. However, Lee 
et al. tested a very few patients and did not compare the 
method with IIF, reference IB with human skin extracts or 
ELISA. In our study, we explored the performances of 
“A431 IB” in comparison with the reference techniques in 
patients suffering from well established bullous pemphigoid 
(BP) or pemphigus vulgaris (PV) in order to determine the 
validity and interest of this simplified IB method.  

REPORT 

 We have retrospectively included 42 patients with BP (22 
males and 20 females with mean age of 79.9 years) and 15 
with PV (6 males and 9 females with mean age of 57.6 
years). As controls, 21 patients with non auto-immune der-
matosis (eczema, prurigo, and second or third-degree burn) 
(10 males and 11 females with mean age of 64.8 years) and 
59 healthy blood donors (25 males and 34 females with 
mean age of 42.6 years) were enrolled. All patients have 
given their informed consent and have been examined in 
three departments of dermatology from the AIBD centre of 
competence of the south of France. Clinical data associated 
with histological skin examination coupled with direct im-
munofluorescence and IIF have permitted to establish a cer-
tainty diagnosis of BP or PV. IIF and A431 IB were all per-
formed in the immunology laboratory of the CHU of Mar-
seilles. IIF was performed with a standard technique by us-
ing monkey oesophagus as substrate and a monkey-adsorbed 
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conjugate [5]. A431 IB was conducted according to the work 
by Lee (Lee, 2000). Reference IB was realized in the AIBD 
French reference laboratory of the Rouen University Hospi-
tal as previously described [6]. For this study, both IB tests 
were considered as positive when antibodies against: 1- the 
230 (BPAg1) and/or 180 (BPAg2) kDa antigens for the 
group of BP or 2- the 130 (desmoglein-3) and 160 (desmo-
glein-1) kDa antigens for the group of PV (see Fig. (1) for 
illustration), were detected. In case of discrepancies between 
the two IB, we completed the serum analysis by commer-
cially available BP-230, BP180-NC16A, desmoglein-1 or 
desmoglein-3 ELISA (MBL, Nagoya, Japan).  

 Results of IIF and IB are summarized in Table 1. We 
found a positive test by IIF in 75.4 % of AIBD patients.  

 Among BP patients, 32 were positive for reference IB 
and 34 for A431 IB. In both tests, the most frequent detected 
reactivity was against the 180 kDa antigen alone (respec-

tively 15/32 and 18/34). It is worthy of note that IB was 
positive for 7 BP patients with negative IIF: 3 were positive 
for both IB tests, 2 were positive only for reference IB test 
and 2 others were positive only for A431 IB.  

 Among PV patients, 7 were positive for reference IB and 
6 for A431 IB. In both tests, the most frequent detected reac-
tivity was against the 130 kDa antigen alone (respectively 
6/15 and 4/15). Interestingly, IB was positive for 1 PV pa-
tient despite IIF was negative: this positivity was observed 
with A431 IB only.  

 In control groups all IB tests were negative even a burnt 
patient exhibiting intercellular staining in IIF. The sensitivity 
of A431 IB and reference IB were 80.9 % and 76.2 % for the 
diagnosis of BP and 40.0 % and 46.6 % for the diagnosis of 
PV, respectively. The specificity of the two tests was equal 
for both groups of diseases and reached 100 % since all IB 
were negative in the control groups. Total discrepant results 

 

Fig. (1). Immunoblot detection of bullous pemphigoid and pemphigus antigens with A431 cell extract. 

Lanes 1 to 3: sera reactivities against 130 kDa antigen (1), 180 and 230 kDa antigens (2) and 160 kDa antigen (3) respectively - Lane 4: 
Negative control serum - Lane 5: PBS negative control 

Table 1. Comparison of Indirect Immunofluorescence and Immunoblot in Serological Diagnosis of Auto-immune Bullous Derma-
tosis. 

Nosological group 

(According to Clinical and Histological/DIF Data) 

Positive IIF  

(%) 

Positive Human Skin Extract IB 
Assay 

Positive A431 Cell Extract IB 
Assay 

  Positive IIF Negative IIF Positive IIF Negative IIF 

Bullous pemphigoid  

(n= 42) 

32  
(76.2) 

27 5 29 5 

Pemphigus vulgaris 

(n=15) 

11 

(73.3) 

7 0 5 1 

Non auto-immune dermatosis  
(n=21) 

1 

(4.8) 

0 0 0 0 

Healthy blood donors  

(n=59) 

0 

(0) 

0 0 0 0 

DIF: Direct ImmunoFluorescence - IB: Immunoblot - IIF: Indirect Immunofluorescence
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between the two IBs concerned 8.4% of sera (9/137). The 
kappa coefficient was 0.81 showing a good concordance 
between the two tests. It is noteworthy that ELISA tests 
performed in case of IB discrepancies supported the estab-
lished diagnosis in all cases. In fact in the BP group, all IB 
discrepant serum were positive for anti-BPAg1 and/or anti-
BPAg2 while in the PV group, all serum were positive for 
anti-Dsg1 and/or anti-Dsg3. 

DISCUSSION 

 We report here the performances of IB using A431 cell 
extracts in comparison with the reference IB which requires 
human epidermis and dermis extracts. The present findings 
confirm that A431 cell extracts contain epidermal and 
dermo-epidermal junction components necessary to detect 
major auto-antibodies involved in AIBD. We show that the 
two tests have 100% specificity and a comparable sensitivity 
close to 80% for BP with a good concordance. However 
concordance is not total, showing that each IB can diagnose 
a few cases that the other cannot. We suggest that the few 
discrepancies between the two IB tests were mostly due to 
some differences in antigen source but also in reagents (for 
example, secondary detecting antibody were not the same) 
and procedure. 

 Testing sera with IB has permitted to detect reliable auto-
antibodies in 7 patients with BP and 1 patient with PV dis-
playing negative IIF. IB has also allowed excluding an IIF 
false positive due to extensive burn. We have to keep in 
mind that we have considered only BP230, BP180, desmo-
glein-1 or desmoglein-3 antigen detection. Then the sensitiv-
ity of the tests could be underestimated since AIBD may 
involve various other auto-antigens [7]. However this point 
underlines the interest of IB testing since it is able to detect 
other specificities that ELISA doesn’t. For example, we have 
to mention the ability in our hands of A431 IB test to detect 
relativities against periplakin and envoplakin in patients 
suffering from paraneoplastic pemphigus (data not shown). 
The poor sensitivity of A431 extracts for PV diagnosis has 
been reported with other antigen sources [8] since the major-
ity of desmoglein auto-immune epitopes appear to be con-
formational and therefore destroyed by SDS molecules. In 
our study, specificity of IB is excellent. We are not in accor-
dance with recently published results [9] showing significant 
numbers of normal healthy subjects (59%) with circulating 
auto-antibodies to BMZ proteins by immunoblot but very 
few studies have assessed BMZ antibodies in normal sub-
jects. However a simple explanation could be the difference 
of serum dilution used in the two works: we used 1:40 dilu-
tion for our IB tests while Nemesha Desai’s team used 1:2, 
1:5 and 1:10 dilutions. The main advantage of A431 cell line 
relies on its simplicity to obtain and to manage. The use of 

this easy-to-grow in vitro cell line exempts the biologist from 
saving human skin samples issued from plastic surgery or 
human amniotic membrane from obstetric department [10]. 
Moreover, in our hands, this method allows a good repro-
ductibility as shown by positive and negative internal quality 
controls used in each experiment. 

 IB method even with A431 cell extracts remains semi-
quantitative and time-consuming but much more economical 
and more informative than commercially available ELISAs 
which are not yet able to test a large panel of recombinant 
skin antigens. In conclusion we support the contention that in 
2012 immunoblot assay, especially A431 IB, is still useful 
for the serological diagnosis of AIBD. 
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