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L E T T E R  T O  T H E  E D I T O R

Anti- β4 integrin autoantibodies in patients with mucous 
membrane pemphigoid: A retrospective analysis from a tertiary 
centre in Italy

Editor,
Mucous membrane pemphigoid (MMP) is a rare mucosal- 
dominant subepidermal autoimmune bullous disease, char-
acterized by autoantibodies targeting different basement 
membrane zone (BMZ) molecules, including collagen XVII 
(BP180), laminin 332 and collagen VII.1 A limited number 
of studies suggested β4 integrin as a relevant autoantigen of 
MMP,2– 6 especially of ocular MMP, but the prevalence of 
these autoantibodies in MMP remains elusive.1,7,8 Although 
searching for anti- β4 integrin antibodies is not yet rec-
ommended for the diagnosis of MMP, current guidelines 
strongly advice more investigations to clarify this issue.9

In this 3- year monocentric retrospective study started 
in January 2018 (Ethical approval CEAVC 21730), we re-
trieved serum samples from 40 patients who were diagnosed 
with MMP, according to current guidelines.9 Anamnestic, 
clinical and immunopathological features of patients are 
reported in Table 1. Sera from eight healthy donors were in-
cluded as negative controls.

We tested serum IgG/IgA reactivity to β4 integrin by 
immunoblotting (IB) of A431 cell lysates. To identify the 
band corresponding to β4 integrin in A431cell lysates, we 
performed IB on A431 cell lysates using a commercial anti-
body targeting the COOH- terminus domain of β4 integrin, 
and sera from five Japanese ocular MMP patients that had 
been previously proven positive for anti- β4 integrin autoan-
tibodies.2 To further confirm the specificity of the assay, we 
performed IB using cell lysates of A431 cells, β4 integrin of 
which was silenced by specific siRNA (A431 ITGB4- ), and 
compared with non- treated cells.

In accordance with a previous report,10 the commercial 
antibody reacted with a major band with an apparent mo-
lecular weight of 250 kDa and, albeit not consistently, with 
a lower molecular weight band of 205 kDa; both bands 
were drastically reduced in IB of A431 ITGB4— cell lysates 
(Figure 1a,b). The same reactivity was observed with serum 
samples of Japanese ocular MMP patients (Figure 1c).

In our cohort, sera of 6 (15%) of 40 MMP patients 
(four females; two males; mean age 68.5 years, age range 
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T A B L E  1  Demographic, clinical and immunopathological 
characteristics of 40 patients with MMP

Characteristic No. (%)

Age at diagnosis

Mean (range), years 74.6 (43– 93)

Gender

Female 22 (55.0)

Male 18 (45.0)

Sites of the lesions

Oral mucosa 26/40 (65.0)

Ocular mucosa 22/40 (55.0)

Nasal mucosa 4/40 (10.0)

Genital mucosa 7/40 (17.5)

Pharyngeal 2/40 (5.0)

Laryngeal 1/40 (2.5)

Tracheal 0/40

Oesophageal 1/40 (2.5)

Cutaneous 9/40 (22.5)

Ocular monosite 10/40 (25.0)

Oral monosite 11/40 (27.5)

Multisite 19/40 (47.5)

Antigen specificity

BP180 NC16A domain (IgG) (ELISA, Euroimmun, 
Lubeck, Germany)

16/40 (40.0)

BP230 (IgG) (ELISA, Euroimmun, Lubeck, Germany) 0/40

Laminin 332 (IgG/IgA) (IIF on HEK- 293 expressing 
recombinant laminin 332, BIOCHIP, Euroimmun).

0/40

Collagen VII IgG (ELISA) 0/40

β4 integrin (IgG/IgA) (IB) 6/40 (15.0)

Linear deposits of immunoglobulins by DIF 35/37 (94.6)

Linear reactivity with epidermal side of the split by 
SSS- IIF on human salt- split skin

17/38 (44.7)

Note: Diagnosis of MMP was based on compatible clinical features and direct 
immunofluorescence. For ocular MMP patients without a positive direct 
immunofluorescence, the diagnosis was confirmed by compatible light microscopy 
findings and detection of circulating autoantibodies by either SSS- IIF or antigen- 
specific techniques.
Abbreviations: ELISA, enzyme- linked immunosorbent- assay; DIF, direct 
immunofluorescence; SSS- IIF, indirect immunofluorescence on salt- split- skin; IB, 
immunoblotting.
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43– 89 years), but none of the healthy donors, showed the 
reactivity against the 250 kDa and/or 205 kDa β4 integrin 
bands. Again, silencing of β4 integrin confirmed the spec-
ificity for both bands. A complete overlap of IB signals was 
demonstrated when serum samples and the control antibody 
were simultaneously incubated with cell lysates of either 
A431 cells or A431 ITGB4-  cells (Figure 1d).

Unexpectedly, among the six patients, whose sera reacted 
with β4 integrin proteins, four patients exclusively showed 
oral disease, while two patients were multisite MMP includ-
ing ocular involvement. Three (50%) of six patients had also 
antibodies against BP180 NC16A domain, while the other 
three patients showed negative results in either indirect im-
munofluorescence of salt- split- skin or BP180 NC16A ELISA.

The frequency of serum reactivity to β4 integrin observed 
in our cohort was significantly high, although it was lower 
than the study by Oyama et al.4 The present study also ques-
tion the previous assumption that β4 integrin represents a 
site- specific autoantigen of ocular involvement in MMP.

We showed that IB of A431 cell lysates is a reliable and 
accurate test for the detection of anti- β4 integrin antibodies, 
which was further confirmed by comparison of IB patterns 
between intact A431 cells and A431 ITGB4-  cells.

The study limitations include the retrospective design, 
the small number of ocular MMP patients and the fact that 
we did not perform IB for detecting antibodies against other 
MMP antigens.

To conclude, we found serum antibodies against β4 in-
tegrin in 15% of patients with MMP. Our results suggest 
that these antibodies may be relevant in the diagnosis of 
MMP, especially in cases without detectable antibodies 
against more common autoantigens. Multicentric prospec-
tive investigations will help strengthen this preliminary 
observation.
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F I G U R E  1  (a) Immunoblotting (IB) using lysate of A431 cell (ATCC® CRL- 1555™) (cell applications, San Diego, CA, USA) performed with a 
commercial antibody directed to the C- terminal portion of β4 integrin (B7, Santa Cruz biotechnology, Dallas, TX, USA). A431 cells were transfected 
either with a negative control siRNA (A431) or with a β4 integrin- specific siRNA (β4 integrin siRNA sc- 35678, Santa Cruz biotechnology) (A431 ITGB4- ). 
Immunoblotting was then performed with the indicated antibodies. β- Actin IB was performed to verify the equality in protein loading. Molecular 
weight markers are indicated on the left. (b) Quantification and graphical reproduction of the IB signal relative to the higher and lower molecular weight 
bands of β4 integrin before and after silencing of β4 integrin. Data were normalized for β- Actin content. (c) Like the commercial antibody, sera from five 
Japanese patients with ocular MMP demonstrated reactivity to the 250 kDa band corresponding to β4 integrin in IB of A431 cell lysates. Some sera also 
demonstrated weakly reactivity to the 205 kDa band. (d) Reactivity to β4 integrin of MMP sera using IB of A431 cell lysates. Representative images from 
two patients positive for anti- β4 integrin antibodies as well as one patient and a healthy control negative for anti- β4 integrin antibodies were shown. 
Patients were considered positive for anti- β4 integrin autoantibodies when the major and/or the lower molecular weight bands detected with sera (green) 
or with the commercial antibody (red) were superposed (yellow). Specificity of the obtained bands is witnessed by their reduction upon β4 integrin 
silencing. Serum of patient 1 reacted with the 250 kDa protein band only, while the serum from patient 2 demonstrated the presence of both the 250 and 
205 kDa bands. Like the healthy control, patient 3 demonstrated no antibodies to β4 integrin. ITGB4, β4 Integrin; mAb, Monoclonal antibody.
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