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Comparative studies on the specificity of the so-called an-
tiepidermal antibodies (Abs) found in human sera were
performed by immunoblotting, enzyme-linked immuno-
sorbent assay (ELISA), and immunoclectron microscopy
(IEM). After a screening test by indirect immunofluores-
cence (IF), sera obtained from patients with various diseases
and controls could be classified in 5 different groups ac-
cording to the IF patterns on the epidermis: sera reactive
with: (1) the stratum corneum (SC); (2) the upper layer
(U-Cyt); (3) the whole epidermis (G-Cyt); (4) basal cells
(B-Cyt); and (5) negative ones. By immunoblotting, all
the 23 IF-positive sera were found to bind to one or more
keratin bands, and did not show any reactivity with epi-
dermal Nonidet P-40 soluble proteins. SC-Abs were mainly
directed against a 67 kD Keratin band, whereas U-Cyt-
and G-Cyt-Abs bound to both 58-56 kD and 67-63 kD
keratins. B-Cyt-Abs reacted strongly with 63 kD keratins

and slightly with a 50 kD band. Antikeratin Abs were
detected by immunoblotting even in the IF-negative sera.
The ELISA study showed that sera with high IF titers
contained high levels of antikeratin Abs. In the [EM study
using sera containing U-Cyt- or B-Cyt-Abs, 2 distinct
reaction patterns were demonstrated: U-Cyt-Abs stained
tonofilaments of suprabasal keratinocytes, while B-Cyt-
Abs characteristically reacted with those of basal cells.
Moreover, SC-, U-Cyt-, and G-Cyt-Abs were absorbed
out by insoluble epidermal proteins, and B-Cyt-Abs were
decreased in titer after the absorption test. The present
study provides strong evidence that most, though not all,
human antiepidermal Abs are directed against different ker-
atin polypeptides, and that antikeratin Abs commonly oc-
cur in almost all human sera. | Invest Dermatol 87:179—184,

1986

utoantibodies against cytoplasmic structures of ker-
atinocytes have been commonly detected in human
sera [1-3]. They arc known to occur in sera of pa-
tients with autoimmune diseases [4,5], Walden-
strom’s macroglobulinemia [6], various kinds of skin
disorders such as cancers [3,7,8], burns [9], drug eruptions [10],
graft-vs-host reactions [11], and even in some sera obtained from
normal persons [8]. Previous indirect immunofluorescence (IF)
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studies [2,3] have demonstrated 3 different types of epidermal
cytoplasmic antibodies (Abs): sera reactive with the upper layer
of epidermis (U-Cyt), the gereral epidermis (G-Cyt), and basal
cells (B-Cyt). These anticytoplasmic Abs have been considered
to be related to some differentiation antigens [12]. In addition,
antistratum corncum (SC) Abs have been reported to be found
in sera taken from normal individuals as well as patients with
skin discases, and increased in titer under certain skin conditions
[13]. Recent studies using an immunoblotting technique [14,15]
have been able to demonstrate that U-Cyt- and SC-Abs are di-
rected against keratin intermediate filament proteins, and that they
are much more common than previously appreciated.

In the present study, we performed comparative studies to
clarify the specificity of human anticpidermal Abs against kera-
tins, using immunoblotting, enzyme-linked immmunosorbent
assay (ELISA), and immunoclectron microscopy (IEM).

MATERIALS AND METHODS

Serum Samples Scra reactive with normal epidermis were se-
lected by an indirect IF study for the purpose of screening auto-
antibodies, using frozen sections of rabbit lip, mouse kidney and
liver as substrates (Clinique Dermatologique, Hopital E. Herriot,
Lyon). Some sera were the kind gifts of Dr. Youinou (Centre
Hospitalier Brest, France) and of Dr. Yamada (Hamamatsu Uni-
versity, Japan). All test sera were checked again at a dilution of
1:10 on cryostat sections of normal foreskin and rabbit lip. In
order to block nonspecific binding of a fluorescein isothiocyanate
(FITC)-labeled goat antihuman immunoglobulin serum (Nordic,
Netherland) to the epidermis, the sections were treated with an
unlabeled goat serum at 1:20, followed by incubation with the
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1:40 diluted FITC conjugate. Sera without any detectable anti-
cpidermal Abs were used as a control group for the following
studies.

Extraction of Epidermal Keratins Normal human epidermis
was scparated from dermis by incubation with 0.5 M EDTA, pH
7.5, at 60°C for 1 min, and keratin proteins were purified and
extracted as already described [16]. Briefly, the pellet obtained
after several homogenizations of whole epidermal sheets in high-
salt buffer was dissolved in 10 mm Tris-HCI, pH 8.0, 0.5% so-
dium dodecyl sulfate (SDS), and 5% 2-mercaptocthanol, and heated
at 60°C for 2 h. The extracted keratin proteins were analyzed by
SDS-polyacrylamide gel electrophoresis (PAGE) in an 8.5% slab
gel [17].

Extraction of Nonidet P-40 (NP-40) Soluble Epidermal
Proteins The epidermal sheets were subjected to 2 min of ho-
mogenization with a polytron at 4°C in extraction buffer com-
posed of 0.05 m Tris-HCI, pH 7.5, 0.15 m NaCl, 0.5% NP-40,
10 mm EDTA, 1 mMm phenylmethyl-sulfonyl-fluoride, 5 mm
N-cthyl maleimide. The supernatant was analyzed by SDS-PAGE
of a 5-15% gradient of polyacrylamide. As shown in the previous
report [18], the NP-40 extraction buffer effectively solubilized
numerous proteins from epidermis except for keratins.

Immunoblotting Technique Keratins and soluble proteins of
the epidermis were separated by SDS-PAGE, followed by trans-
blotting to nitrocellulose paper at 4°C for 3 h [19]. The nitro-
cellulose paper was divided into 5 mm-wide strips, and incubated
with 10 mm Tris-buffered saline pH 7.4 (TBS) containing 5%
bovine serum albumin (BSA). Each strip was reacted with 2.5
ml of the variously diluted sera in TBS with 3% BSA at 4°C,
overnight. In the screening test by immunoblotting, the test sera
were diluted at 1:400. The strips were washed 4 times with TBS
containing 0.05% NP-40, and incubated with peroxidase-labeled
F(ab"), fraction of sheep antihuman immunoglobulins (Amer-
sham, U.K.) at a dilution of 1:200 in TBS and 3% BSA, at room
temperature for 2 h. After several washings, the peroxidase ac-
tivity was visualized by incubation with a 0.04% amino-cthyl-
carbazole solution.

Enzyme-Linked Immunosorbent Assay Each well of poly-
styrene microplate (Nune, Netherland) was coated with 50 ul of
keratin extract (10 pg/ml in bicarbonate buffer, pH 9.6), or with
1:5 diluted sheep serum for a control study, at 4°C overnight.
The plates were washed 3 times with PBS, and incubated with
the test sera or a standard human serum with a threshold value
of antikeratin Abs, at 1:10 in PBS containing 0.5% Tween-20
and 10% sheep serum at room temperature for 1 h with agitation.
The threshold value of the standard serum corresponds to the
95th percentile established by screening 100 sera from normal
subjects. After washing 3 times with PBS-Tween 20, the plates
were reacted with 1:400 diluted peroxidase-labeled sheep anti-
human IgG (H+L) (Institut Pasteur, Paris) at room temperature
for 45 min, followed by washing 4 times with PBS-Tween 20.
Peroxidase activity was determined by a colorimetric reaction
with Trinder’s reagent (25 mm phenol, 2 mm amino-4-phenagine,
0.8 mm H>O, in PBS, pH 7.2) at 37°C for 60 min. Optical density
(OD) of cach well was rcad at 492 nm. The absorbance of the
keratin-coated wells in the presence of Trinder’s reagent was taken
as the optical blank. The results were expressed by the following
ratio: OD of wells coated with keratins and test sera — those
with the sheep serum and test sera / OD of wells coated with
keratins and the standard serum — those with the sheep serum
and the standard serum.

Immunoelectron Microscopy For IEM observations, 2 dif-
ferent methods were carried out to confirm the specificity of
immunolabeling and to clarify the distribution of the reactive
keratinocytes in the epidermis. At first, 14-um nonfixed, frozen
sections of normal skin were used as substrates. They were placed
on egg albumin-coated glass slides and air-dried. These sections
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were incubated with 1:5 diluted test sera at room temperature for
2 h. After washing, they were reacted with peroxidase-labeled
F(ab'), fraction of sheep antihuman immunoglobulins (Amer-
sham, U.K., working dilution 1:20) at room temperature for 1
h. Peroxidase staining was achieved by incubation with 0.05 n
Tris-HCI buffer pH 7.4, 0.05% 3,3'-diaminobenzidine, and 0.01%,
H,O,. After the specific reaction products were found to be vis—
ualized under a light microscope, the sections were fixed with
2.5% glutaraldehyde, postfixed with 1% osmium tetroxide, fol-
lowed by embedding with Epon.

Second, immunoperoxidase staining was performed using epi-
dermal cell suspensions. Isolated cpidermal cells were obtained
from normal human skin by trypsinization, and fixed with 3%,
paraformaldchyde at 4°C for 30 min. About 5 X 10° isolated
cpidermal cells were incubated with an undiluted test serum at
4°C overnight, washed in PBS for 8 h, and then reacted with the
peroxidase-conjugate at a dilution of 1:10 at 4°C overnight. After
washing in PBS for 6 h and successive fixation with 2.5% glu-
taraldehyde, peroxidase staining was carried out in the same pro-
cedures described above. Ultrathin sections were observed under
a Philips EM-300 with or without counterstaining.

In cach experiment, controls were ascertained by using PBS
and IF-negative human sera instead of IF-positive human sera.

Absorption Studies Insoluble cpidermal proteins were ob-
tained from the epidermal sheets by the same procedures for
purification of keratins described above. Two hundred microliters
of cach of 1:10 diluted test sera were absorbed with 80 mg wet
weight of the insoluble epidermal proteins. After incubation at
room temperature for 2 h with subsequent incubation at 4°C for
48 h with agitation, the sera were centrifuged at 17,000 rpm for
10 min. The supernatants were studied for detection of titers of
the remaining anticpidermal Abs by indirect IF. A serum con-
taining both bullous pemphigoid Abs and G-Cyt-Abs were used
as a control to evaluate the nonspecific protein-to-protein binding
in the process of absorption.

RESULTS

Epidermal Fluorescence Patterns According to the epider-
mal staining patterns, positive sera could be classified in 4 groups
as previously described [2,13] (Fig 1); sera reactive with: (1) the
stratum corneum without other types of cytoplasmic Abs (SC);
(2) the cytoplasm of upper layer of the epidermis (U-Cyt); (3)
the general epidermis (G-Cyt); and (4) the cytoplasm of basal cells
(B-Cyt). The sera in the latter 3 groups were frequently accom-

panied by SC-Abs.

Figure 1. IF reactivity pattern of 4 different types of antiepidermal cy-
toplasm Abs. (A) SC-, (B) U-Cyt-, (C) G-Cyt-, and (D) B-Cyt-Abs.
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Although SC and U-Cyt-Abs were quite common among the
sera tested, the exact incidence of each type of anticpidermal Abs
was not able to be determined, because the sera were obtained
from patients with special discase conditions in which antiepi-
dermal Abs are thought to occur more frequently.

Results of Immunoblotting Keratin polypeptides transferred
onto nitrocellulose sheets revealed 5 major bands at 67 kD, 63
kD, 58 kD, 56 kDD, and 50 kD (Fig 2, lanes 1 and 10). All the 23
IF-positive sera reacted with one or more keratin protein bands.
As shown in Table I and Fig 2, the test sera reacted with keratin
protein bands in a different manner, which made a characteristic
reaction pattern of each group, classified by IF staining. Thus,
all SC-Abs reacted mainly with a 67 kD keratin band although
some of them stained 63 kD, 58 kD, and 56 kDD bands faintly
(Fig 2, lanes 2 and 3). In contrast, some U-Cyt-Abs showed a
strong reactivity against both 67-63 kDD and 58-56 kD keratins
(Fig 2, lane 4). In this group, the reaction with 58-56 kD keratin
bands was more frequent and more intense than in other groups
(Fig 2, lanes 4 and 5). G-Cyt-Abs showed positive reactions at
67-63 kD and 58-56 kD similar to those of U-Cyt-Abs (Fig 2,
lane 6). On the other hand, 2 B-Cyt-positive sera revealed a
characteristic staining picture; they reacted strongly with a 63 kD
band and onc of them stained a 50 kD band weakly (Fig 2, lanes
8 and 9). A faint reactive band at 67 kD occasionally appeared
which may be due to slight reactivity of the serum with the SC
(Fig 2, lane 8).

The results of comparative titration of antikeratin Abs dem-
onstrated that our immunoblot system is more sensitive than
indirect IF study, and that [F-negative scra also possess antiepi-
dermal Abs in low titers. In fact, in the screening test by im-
munoblotting at a dilution of 1:400, all the 10 IF-negative sera
showed a reactivity with various intensity against 67—63 kDD bands
often associated with positive reactions at 58-56 kDD (Table I).
Six samples of human sera (4 IF-positive and 2 1F-negative) tested
in immunoblot at various dilutions (1:400 to 1:6400) showed a
decrease in the band reactivities. All samples were negative at
1:6400. The IF-negative sera still reacted at 1:400 dilution whereas
the IF-postive sera remained positive at 1:3200 or 1:6400 dilution.

The reactivity of anticpidermal Abs against epidermal NP-40
soluble proteins was checked by immunoblotting using 5 selected
sera containing SC-(no.1) U-Cyt-(nos. 8,9), G-Cyt-(no. 20), or
B-Cyt-(no. 22)-Abs. None of them showed any reactivity with
soluble proteins ranging from 20 kD to 250 kD at dilutions of
1:200 and 1:400.

Figure 2. Immunoblot reactions against keratins. Lanes 1 & 10: Keratins
separated by SDS-PAGE and stained with fast green on nitrocellulose
paper; lanes 2 & 3: SC-Abs; lanes 4 & 5: U-Cyt-Abs; lane 6: G-Cyt-Abs;
lane 7: an [F-negative serum; lanes 8 & 9: B-Cyt-Abs. The arrow indicates
a faint reactivity with a 50 kD band.
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Table I. Results of Immunoblot and ELISA on Individual
Samples Tested

ELISA

Sample IF Pattern Reactive Keratin Proteins oD
No. (titer) at 1:400 Dilution (kD) Ratio”

67 63 58 56 50

1 SC (1:80) fE + - = 0.30
2 SC (1:10) s - - = + — 0.44
3 SC  (1:40) ++ =+ + + + 1.89"
4 SC (1:40) ++ = + + - 1.27"
5 U-Cyt (1:40) + + + + — 0.72
6 U-Cyt (1:40) ++ + + + - 1.08"
7 U-Cyt (1:40) et + s = 0.84
8 U-Cyt (1:160)  ++ + ++ ++ - 2.15"
9 U-Cyt (1:80) ++ o+ + + - 2.50"
10 U-Cyt (1:10) s O - - ot s = 0.29
11 U-Cyt (1:40) ++ =+ + - - 1.40"
12 U-Cyt (1:80) ++ = ++ ++ - 1.53%
13 U-Cyt (1:40) ++ =% ++ ++ - 2.48"
14 U-Cyt (1:80) + ++ ++ ++ - 2.08"
15 U-Cyt (1:80) 4 + & + — 1.38"
16 U-Cyt (1:10) + - = * - 0.25
17 U-Cyt (1:40) o — — +4+ - 0.53
18 U-Cyt (1:40) + + - + - 3.04"
19 U-Cyt (1:40) ++ = + + = 3.61"
20 G-Cyt (1:10) + + + + — 0.77
21 G-Cyt (1:40) + - = + - 1.47"
22 B-Cyt (1:1280) = ++ - - + 1.64"
23 B-Cyt (1:20) - +4+ - - - 0.72
24 Neg i N - £ + = 0.35
25 Neg ks - - = * = 0.99
26 Neg ++ - + * -~ 0.40
27 Neg s + + + = 1.12%
28 Neg i = = + = 0.70
29 Neg + = = * = 0.76
30 Neg < = = = - 0.47
31 Neg & — = e - 0.94

32 Neg -~ + = = — ND

33 Neg * - * = = ND
34 Neg ND 0.55
35  Neg ND 0.93
36 Neg ND 0.41
37 Neg ND 0.80
38 Neg ND 0.83
39 Neg ND 0.30
40 Neg ND 0.57

“Sce:text;

"Indicates sera beyond threshold value (95th percentile).
Key: ND = not done.

Neg = negative at a dilution of 1:10.

++ = strong, + = moderate, = = weak intensity.

Results of ELISA As shown in Fig 3, the scra showing positive
fluorescence for the epidermal cytoplasm contained higher levels
of antikeratin Abs by the ELISA study. The average titer of
antikeratin Abs in this group was significantly increased (1.41 +
0.93, p < 0.01) as compared with that of the IF-negative group
(0.67 = 0.26). However, cach titer of cytoplasmic Abs deter-
mined by the IF study did not always correlate to the results of
ELISA (Table I). For most samples, there are no linear relation-
ships between the IF titers and the ELISA OD ratios.

The numbers of sera showing high titers of antikeratin Abs
beyond the threshold value of the standard serum were 2 of 4
SC-Abs, 10 of 15 U-Cyt-Abs, 1 of 2 G-Cyt-Abs, 1 of 2 B-Cyt-
Abs, and 1 of 15 IF-negative sera (Table 11).

IEM Study Sera containing U-Cyt (no. 9) or B-Cyt-Abs (no.
22) were examined by the IEM technique. When normal skin
specimens were utilized as a substrate, U-Cyt-Abs reacted with
only the cytoplasm of suprabasal cells including corncocytes. In
contrast, B-Cyt-Abs stained the cytoplasm of basal cells and some
corneocytes but not of spinous cells. The 2 distinct staining pat-
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The result of ELISA
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Figure 3. Results of ELISA. Cyt-Abs-positive sera contain higher levels
of antikeratin Abs (1.41 = 0.93, p < 0.01) as compared with negative
ones at a dilution of 1:10 (0.67 = 0.26).

terns provided the evidence for the specificity of the reaction
produced by cach serum. At higher magnifications, the reaction
products were found to coincide with tonofilaments in the cy-
toplasm of suprabasal cells in the U-Cyt-stained sections, and
with fine tonofibrils in the basal cells in the B-Cyt-reacted sections
(Fig 4C).

In cell suspensions stained with U-Cyt-Abs, the positive ke-
ratinocytes were clearly distinguished from the negative ones.
The latter had numerous melanosomes, fine tonofilaments, and
desmosomal structures suggestive of basal cells (Fig 4A). Cor-
neocytes and cells in the granular layer were also stained with the
U-Cyt-Abs. When cell suspensions were stained with B-Cyt-
Abs, tonofilaments of the basal cell-like cells were characteristi-
cally stained, which showed apparent contrast to the staining
picture of U-Cyt-Abs (Fig 4B). However, some corneocytes and
cells in the granular layer were occasionally positive for the serum.

Results of Absorption Test Anticpidermal Abs against SC
(no.1), U-Cyt (no. 9), and G-Cyt (nos. 20, 21) (IF titer see Table
I) were absorbed out by insoluble proteins obtained from the
epidermis (IF titer < 10). The titer of B-Cyt-Abs (no. 22), which
showed an initial titer of 1:1280, was decreased to 1:20. In the
serum containing both pemphigoid Abs (1:1280) and G-Cyt-Abs
(no. 21) (1:40), G-Cyt-Abs were removed after the absorption
test (IF titer < 10), but on the other hand pemphigoid Abs showed
no change in the titer (Fig 5).
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DISCUSSION

Antiepidermal Abs are known to occur frequently in human sera
and to represent at least 4 different epidermal staining patterns
by indirect IF: SC-, U-Cyt-, G-Cyt-, and B-Cyt-staining [2,8,13].
The previous IF studies using polyclonal or monoclonal Abs raised
by immunization with keratins showed epidermal cytoplasmic
fluorescence similar to those obtained by human antiepidermal
Cyt-Abs [20-22]. Morecover, Hintner et al [14,15] have demon-
strated by immunoblotting that both SC- and U-Cyt-Ab are
directed against keratin intermediate filament proteins. These
findings have suggested the possibility that keratin proteins bear
antigenic moieties against some kinds of antiepidermal Abs de-
tected in human sera.

As shown in the present immunoblotting study, not only SC-
and U-Cyt-Abs but also G-Cyt- and B-Cyt-Abs were reactive
with one or more keratin protein bands. In addition to the resules
of immunoblotting, the ELISA study provided quantitative cor-
relations between the amount of antikeratin Abs and the titers of
antiepidermal Abs determined by the IF study; in some cases,
sera containing high IF titers of antiepidermal Abs represented
the highest levels of antikeratin Abs by ELISA. However, there
is no linear relationship between the results of the 2 tests (see
Table I). Furthermore, the IEM observations demonstrated that
the U-Cyt- and B-Cyt-Abs reacted exclusively with tonofila-
ments of suprabasal cells and basal cells, respectively. These 2
distinct staining patterns clearly showed the specific binding sites
of each antiepidermal Abs on the epidermis. In the absorption
test, SC-, U-Cyt-, and G-Cyt-Abs were absorbed out by insol-
uble epidermal proteins, and B-Cyt-Abs were decreased in titer
form 1:1280 to 1:20.

Based on the results obtained from comparative studies by
different procedures (Table II), it seems most likely that anti-
epidermal Abs in human sera are directed against keratin proteins.
However, the present study does not deny the possibility that
cytoplasmic components other than keratins bear antigenic moie-
ties for certain types of Cyt-Abs. At least one human serum has
been shown to be reactive by IEM with a nonkeratin substance
in the peripheral parts of keratinocyte cytoplasm [12].

As regards the correlation between IF patterns of Cyt-Abs and
reactive keratins, previous IF studies using polyclonal Abs against
high-molecular-weight keratin polypeptides showed the U-Cyt
staining of the epidermis [20]. More recently, Sun et al [21] dem-
onstrated that monoclonal antikeratin Abs which showed selec-
tive staining of basal cells reacted with low-molecular-weight
keratins, whereas Abs that stained the suprabasal or entire epi-
dermis bound to the high-molecular-weight keratins. Our im-
munoblot study also showed some correlations between the IF

Table II. Summary of Comparative Studies on Antiepidermal Cytoplasmic Antibodies
ELISA
Immunoblot
No. of Sera IEM
No. of Mainly Reactive Beyond the (mean titer of Absorption by Insoluble

IF Pattern Positive Sera Keratins (kD) Threshold® antikeratin Abs) Sites of Reaction Epidermal Proteins
SC 4/4 (67", 63, 58, 56) 2/4 (0.98 = 0.75) ND* +
U-Cyt 15/15 (67", 63, 58", 56" 10/15 (1.60 = 1.02) Tonofilaments of suprabasal +

cells
G-Cyt 2/2 (67, 63, 58, 56) 1/2 (1.1) ND -+
B-Cyt 2/2 (63", 50) 1/2 (1.2) Tonifilaments of basal cells +

and some corneocytes
Negative 10/10 (67", 58, 56) 1/15 (0.67 = 0.26) ND

“The threshold value of the standard serum corresponds to the 95th percentile established by screening 100 sera from normal subjects.

"Indicates strong reactive bands of keratin polypeptides.
‘ND = not done.
‘p < 0.01 (vs a negative group).
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patterns of antiepidermal Abs and the reactive keratin bands.
Thus, the sera containing only SC-Abs bound mainly to a 67 kD
band, and U-Cyt-Abs showed a strong reactivity with both
67—63 kD and 58-56 kD keratins. However, attention should be
paid to the fact that despite showing the same U-Cyt staining by
the IF study, the sera did not always react with the same keratin
protein bands. This finding may suggest the heterogeneity of this
group of Cyt-Abs. On the other hand, sera containing B-Cyt-
Abs, which were a rare type of Abs, reacted strongly with a 63
kD band and slightly with a 50 kD band. It is well known that
63 kD is not expressed in basal cells and the discrepancy between
IF and immunoblotting remains unclear in this case. However
IEM clearly demonstrated a reactivity with tonofibrils of basal
cells. There was only a faint reaction product at the 67 kD band
which was more frequently reactive with other types of anti-
epidermal Abs. Although this reaction pattern seems character-
istic of B-Cyt-Abs, the number of tested sera is limited so that
for the present we can hardly draw a definite conclusion. These
findings, in addition to the previous reports [20-22], may suggest
that naturally occurring antiepidermal Abs also recognize differ-
ent antigen moicties on keratin polypeptides expressed in the
process of epidermal differentiation.

Figure 5. IF results of the absorption studies. Before (A) and after (B)
absorption test; G-Cyt-Abs were absorbed out by insoluble epidermal
proteins leaving behind basement membrane zone Abs.
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Figure 4. [EM Studies. (A) Keratinocyte
reactive with U-Cyt-Abs is distinct from a
negative basaloid cell including fine tono-
filaments and numerous melanosomes in
cytoplasm. (B) Basaloid cell is characterist-
ically stained with B-Cyt-Abs. (C) U-Cyt-
Abs react with tonofilaments of suprabasal
keratinocytes. Bars = 1 um (A & B), 0.5
pum (C).

5‘:‘3 N”‘.Q‘“*-

————

\

Low titers of antikeratin Abs were detected in almost all the
IF-negative sera by immunoblotting and showed similar reaction
patterns to those of SC- or U-Cyt-Abs. This result may be ex-
plained by the fact that immunoblotting is 10-160 times more
sensitive that indirect IF technique [14].

In conclusion, the present study demonstrated that keratin pro-
teins bear antigenic moieties for antiepidermal Abs and that an-
tikeratin Abs occur frequently in human sera. However, it re-
mains obscure whether keratins or denatured keratin proteins are
actual immunogens for production of autoantibodies in humans,
or antikeratin Abs are produced by exogenous cross-reacting an-
tigens with subsequent destruction of the tolerance against “‘self.”
Furthermore, the pathogenic role of antiepidermal Abs, especially
the effect on necrotic epithelial cells with naked keratins, is still
unanswered.
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