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Abstract

Subacute cutaneous lupus and neonatal lupus are closely asso-
ciated with the presence of anti-Ro (SSA) autoantibodies, but
there is no direct evidence establishing a role for anti-Ro
(SSA) in these diseases. After parenteral injection into mice,
IgG from sera containing anti-Ro (SSA) will bind human skin
grafted onto the mice. To determine whether the antibody
binding is due to anti-Ro (SSA), affinity-purified anti-Ro
(SSA) and serum depleted of anti-Ro (SSA) were prepared.
After injection into human skin-grafted mice, purified anti-Ro
(SSA) antibodies bound an antigen in the human skin graft,
while preabsorbing anti-Ro (SSA) serum with Ro (SSA) vir-
tually abolished binding to the human skin graft. Moreover,
the pattern of Ig deposition was primarily epidermal and was
identical in the human skin-grafted mice injected with purified
anti-Ro (SSA) when compared with that found in five patients
with subacute cutaneous lupus (four adults, one neonate).
These data directly show that anti-Ro (SSA) antibodies bind
to the skin, and support the hypothesis that anti-Ro (SSA)
autoantibodies are involved in the disease process that pro-
duces subacute cutaneous lupus and neonatal lupus.

Introduction

The majority of patients with subacute cutaneous lupus ery-
thematosus (SCLE)' and with neonatal lupus erythematosus
(NLE) have antibodies to the Ro (SSA) antigen (1, 2). In NLE,
these anti-Ro (SSA) autoantibodies are maternal in origin and
cross the placenta. Their presence in the affected neonate's
serum correlates well with disease activity in the skin. The
disease activity generally resolves as the antibody titer de-
creases, both disappearing by about 6 moof age. These obser-
vations have led to the proposal that anti-Ro (SSA) autoanti-
bodies may play an important, and possibly direct, role in the
disease process in SCLEand cutaneous neonatal lupus.
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Wehave previously reported studies in the nude mouse
with grafted human skin, a model that pertains to anti-Ro
(SSA)-associated skin disease in lupus (3). Grafted mice were
injected parenterally with sera from patients who had anti-Ro
(SSA) antibodies. The human skin grafts were then examined
for the presence of human IgG. Since human IgG was found in
the skin grafts when anti-Ro (SSA) but not control serum was
injected, it seemed likely that anti-Ro (SSA) antibodies were
deposited in the skin (3). Though antibody binding observed
in the nude mouse model may have represented specific bind-
ing of anti-Ro (SSA) to Ro (SSA) antigen in the skin, there
were two major alternate explanations. First, antibodies other
than anti-Ro (SSA) may have been responsible for antibody
deposition in the graft. For example, anti-La (SSB) might be
considered a likely candidate since anti-La (SSB) antibodies
are commonly found in sera containing anti-Ro (SSA) (4).
Alternatively, other phenomena associated with anti-Ro
(SSA) could be responsible, such as physical or binding proper-
ties of selected antibody as determined by idiotype. Finally,
human anti-Ro (SSA) antibodies may have bound to mouse Ig
present in the skin graft rather than to Ro (SSA) (or a
crossreactive) antigen. Anti-Ro (SSA) antibodies have been
reported to possess rheumatoid factor-like activity (5), and
could potentially bind mouse IgG found in the human skin
grafts.

Reagents were specifically prepared to define the cutane-
ous binding of anti-Ro (SSA) to human skin as well as to
address these alternate explanations. Human skin grafts were
prepared in mice with severe combined immunodeficiency
(SCID) which synthesize virtually no mouse Ig. These mice
were infused with immunoaffinity anti-Ro (SSA) or serum
whose anti-Ro (SSA) activity had been largely removed by
preincubation with purified Ro (SSA) antigen. Antibody bind-
ing in the animal model was compared with antibody binding
seen in lesions of SCLE and NLE. The results demonstrate
that anti-Ro (SSA) not only binds human skin but also binds
in the human skin graft in a pattern of deposition indistin-
guishable from that seen in lesions of anti-Ro (SSA) donors we
examined with SCLE.

Methods

Case descriptions. Patient 1 was a 33-yr-old white female. In 1980 and
1981, although asymptomatic, she delivered two successive infants
with cutaneous neonatal lupus. At that time her serum had a positive
antinuclear antibody titer on an HEp-2 substrate of > 256, no detect-
able anti-double stranded DNA, and a Ro (SSA) precipitin titer of 32
by Ouchterlony immunodiffusion. Later samples showed an anti-Ro
(SSA) titer of 128 by counterimmunoelectrophoresis and 35.8 X 106 U
of anti-Ro (SSA) in a solid phase enzyme immunoassay (6), which is

- 7 mg anti-Ro (SSA)/ml serum (7). Antibodies to La (SSB) or
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UIRNP were not detected. In 1983 she developed annular, scaly, ery-
thematous plaques on sun-exposed skin of the arms. The clinical ap-
pearance was typical of subacute cutaneous lupus lesions. The biopsy
of involved skin showed basal cell damage and a superficial mononu-
clear cell infiltrate, consistent with subacute cutaneous lupus. A biopsy
from involved skin was also examined by immunofluorescence tech-
niques. These lesions resolved after - 2 mo without systemic treat-
ment and have recurred only infrequently, after sun exposure. No
residual scarring or pigmentary changes were seen. She had arthralgias
for - 2 moduring 1984. Otherwise, she had no evidence of systemic
lupus erythematosus (SLE), and did not satisfy the revised diagnostic
criteria of the American Rheumatism Association (ARA) for this dis-
order (8).

Her first child, born in 1980 after an uncomplicated pregnancy,
developed skin lesions of neonatal lupus at 8 wk of age after sun
exposure. The lesions appeared as annular, scaly, erythematous
plaques with mild central epidermal atrophy on the face, arms, and
legs. A skin biopsy processed for hematoxylin and eosin examination
and immunofluorescence examination was interpreted as consistent
with lupus erythematosus. These lesions resolved by - 6 mo of age.
They recurred at 7 moof age after another episode of sun exposure, but
cleared up after 2 wk and did not recur.

A second child, born in 1981, developed annular, scaly, erythema-
tous lesions on the face at 7 wk of age, despite careful sun protection
(9). A skin biopsy processed for hematoxylin and eosin examination
and immunofluorescence examination was consistent with lupus ery-
thematosus. The lesions had resolved at the time of follow-up at 8 mo
of age.

Patient 2 had hypergammaglobulinemic purpura and satisfied the
ARA revised criteria for the diagnosis of SLE. She did not have any
children, nor did she have a skin rash other than purpura. The patient
had a positive antinuclear antibody on an HEp-2 substrate at a titer of
120 and an anti-Ro (SSA) precipitin. She had no anti-single stranded
DNAby the Farr assay (10) and no anti-double stranded DNAby
Crithidia luciliae( I 1). In solid phase assays performed as described (6),
she had 6.9 X 106 Uof anti-Ro (SSA) (- 1.4 mg/ml of serum). Neither
anti-La (SSB) nor anti-URNP was detectable in her serum.

Antigen purification. Ro (SSA) antigen was purified to homogene-
ity as modified from the published description ( 12) and used for the
solid phase assays and for construction of an affinity column. Briefly,
bovine spleen was homogenized in an equal volume of PBS at pH 7.2
in the presence of 0.03% DTT and 0.004% PMSF. After removal of
particulate material by centrifugation, the extract was mixed with
DE-52 ion exchange column support (Whatman Laboratory Products
Inc., Clifton, NJ). The protein, batch eluted by 0.5 MNaCl in phos-
phate buffer, pH 7.2, was directly applied to an anti-Ro (SSA)-Sepha-
rose 4B (Pharmacia Fine Chemicals, Piscataway, NJ) affinity column
constructed from the total IgG of a carefully selected patient serum
containing high titers of anti-Ro (SSA) and no other detectable auto-
antibodies. The bound material was eluted by a gradient of MgCI2 to 3
Mand analyzed for contaminants by SDS-PAGE, solid phase assays,
and immunodiffusion. Bovine or human IgG contaminants were ab-
sorbed when necessary with staphylococcus protein A coupled to Seph-
arose 4B. Only preparations homogeneous by all applied standards
were used for these experiments.

Anti-Ro (SSA) purification. Purified Ro (SSA) was coupled to cy-
anogen bromide-activated Sepharose 4B following the manufacturer's
instructions (Pharmacia Fine Chemicals). The anti-Ro (SSA) antibod-
ies were purified or absorbed by passing serum or purified IgG (6) over
the Ro (SSA) column, followed by elution with 3 MMgCl2. The Ig
eluted was dialyzed into 0.02 MTris-HCl, pH 7.2. The specific anti-
Ro (SSA) activity of the eluted antibody or adsorbed serum was esti-
mated and compared with whole IgG or serum using the anti-Ro
(SSA) solid phase assay. 80% of the specific anti-Ro (SSA) activity was
removed by absorption with the Ro (SSA) column.

Solid phase assays for anti-RNA protein activity. Purified Ro
(SSA), La (SSB), or UIRNP were used in the enzyme-linked immuno-
sorbent assay to detect the respective autoantibodies as described (6).

Typically, 1-3 ug/ml of antigen was incubated in U-vinyl 96-well
plates (Costar, Cambridge, MA) in a 0.05 Mcarbonate buffer at pH
9.6. A dilution of serum or concentration of IgG was selected that was
sufficient to partially saturate the antigen relative to standards. The
anti-RNA protein antibodies were revealed by goat anti-human
gamma chain conjugated to alkaline phosphatase (Sigma Chemical
Co., St. Louis, MO), washed, and incubated with the para-nitrophen-
ylphosphate substrate. The reaction was monitored at 405 nm using a
Microelisa reader (Dynatec Laboratories Inc., Alexandria, VA). As a
test of specificity, appropriate dilutions of sera were preincubated with
10 ,g/ml of the RNAprotein being tested to block antibody reactivity.

Assays of anti-Ig activity. For testing rheumatoid factor activity
against human Ig, a standard Latex agglutination test (Difco Laborato-
ries Inc., Detroit, MI) was used. A second assay for testing anti-mouse
Ig activity was also applied. Total IgG purified from both sera I and 2
were coated on a microtiter dish at 5 jug/ml overnight at 40C. Nude
mouse serum was added at a 1:100 dilution in PBS-TWEEN(0.02 M
phosphate buffer, 0.15 M NaCl, 0.1% BSA, and 0.05% TWEEN-20,
pH 7.4) and incubated 3 h at room temperature. Anti-mouse IgG
conjugated to alkaline phosphatase (Sigma Chemical Co.), diluted
1:1,000 in PBS-TWEEN, was added to the plate and incubated 3 h at
room temperature. Development with substrate proceeded as de-
scribed above.

Skin grafting. Male and female BALB/c nude athymic mice (Har-
lan Sprague Dawley, Inc., Indianapolis, IN) and male and female SCID
mice (Fox Chase Cancer Institute, Philadelphia, PA) were grafted with
human skin as described by Krueger and Emam(13). The source of
skin was tissue that would otherwise have been discarded after abdo-
minoplasty or mammoplasty and was obtained in accordance with the
policies of the Institutional Review Board for human investigation.
The skin donors were all female and were apparently healthy. No
anti-Ro (SSA) activity was detected in nude mouse serum. Grafts were
allowed to heal for 1 mobefore use.

Antibodi' injections and skin biopsies. Antisera and purified anti-
bodies were injected into the peritoneal cavity of grafted mice. 1 d later
the human skin grafts were removed, frozen, and stored at -70'C until
further use. Direct immunofluorescence for human IgG and mouse
IgG was performed by a standard method ( 14).

Case descriptions of subacute cutaneous lupus patients. Lesional
skin from five patients with SCLEwas examined. Two of these patients
were patient 1, described above, and one of her children. The remain-
ing three patients were adults, one female and two males. All patients
had subacute cutaneous lupus lesions on clinical examination. Except
for transient arthralgias in patient 1, none of these patients had other
symptoms and none met the ARA criteria for SLE. All patients had
anti-Ro (SSA) antibodies. None had detectable anti-DNA, -Sm,
-RNP, or -La (SSB) autoantibodies.

Results

When grafted nude mice and SCID mice were injected with
0.1 ml anti-Ro (SSA) sera, human IgG antibodies could be
detected in the skin grafts. The predominant finding in all
grafts was a particulate deposition of IgG in the epidermis
which on occasion obscured the epidermal-dermal junction.
In most areas the epidermal staining appeared to be predomi-
nantly cytoplasmic (Fig. 1 A), although some epidermal cells
seemed to be outlined by the antibody deposition. Many areas
had nuclear staining in addition to cytoplasmic staining (Fig. 1
B). In occasional areas there was accentuation of IgG deposi-
tion at the basal cell layer (Fig. 1 C). Only rarely was there IgG
deposition under the basement membrane zone in the absence
of epidermal deposition (Fig. 1 D). All of these patterns of
staining could, and often did, occur within the same biopsy.
Much less striking than the epidermal IgG deposits was occa-

sional particulate IgG deposition in the dermis, often visible
around blood vessels.
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Figure 1. The spectrum of immunofluorescent findings in the animal model. Mice were grafted with human skin, then injected with anti-Ro
(SSA) sera or purified anti-Ro (SSA) antibodies. Humanskin grafts recovered from the mice were examined for the deposition of human IgG.
Antibody-binding patterns were identical in nude and SCID mice and in animals injected with anti-Ro (SSA) serum and purified anti-Ro
(SSA) antibodies. Depicted in the figure are examples of IgG antibody deposition in human skin grafts on SCID mice, as determined by a direct
immunofluorescence technique. (A) Particulate staining is shown throughout the epidermis. This is the most commonpattern seen. (Human
skin graft on SCID mouse injected with purified anti-Ro (SSA) antibodies; original magnification, X630.) (B) Epidermal staining is demon-
strated with accentuation of staining in nuclear areas. An arrow points to an epidermal cell nucleus. (Human skin graft on SCID mouse in-
jected with anti-Ro serum; original magnification, X630.) (C) Epidermal staining is predominantly in the basal cell layer in this photomicro-
graph. (Human skin graft on SCID mouse injected with anti-Ro serum; original magnification, X400.) (D) Staining under the basement mem-
brane zone is shown. (Human skin graft on SCID mouse injected with anti-Ro serum; original magnification, X400. Someof the epidermal
nuclei appear bright as a result of paraphenylenediamine, which is used in the mounting medium to prolong immunofluorescence.)

The spectrum of immunofluorescent findings in the ani-
mal model parallels that which we have observed in patients
with SCLE and NLE (Fig. 2). Of five patients whose lesions
have been examined, all five had a particulate deposition of
IgG that was predominantly epidermal. In most areas of the
skin biopsies, particulate cytoplasmic staining was seen (Fig. 2
A), with or without particulate nuclear staining (Fig. 2 B).
Fewer areas of the biopsies showed staining predominantly in
the basal layer of the epidermis (Fig. 2 C). Deposits under the
basement membrane zone (lupus band) were not seen in these
patients. In several areas there was a minor particulate deposi-
tion of IgG in the dermis, which often appeared around blood
vessels. Two of the five patients examined were patient 1 (Fig.

2 B), whose anti-Ro (SSA) autoantibodies were used in these
studies, and a daughter of patient 1 (Fig. 2 C), who had cutane-
ous neonatal lupus. (The skin biopsy from her other affected
daughter was not available for review.)

Particulate epidermal staining has been frequently noted in
patients with mixed connective tissue disease, but has been
assumed to be an artifact (15). It was hypothesized that, during
sectioning, the blade cutting through the dermis would drag
serum from the dermis across the epidermis. Anti-UIRNP an-
tibodies in the serum, present in high titers in mixed connec-
tive tissue disease, would then bind to the epidermis during
sectioning. To address the possibility that the epidermal stain-
ing seen with anti-Ro (SSA) is an artifact of sectioning, we
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Figure 2. The spectrum of immuno-
fluorescent findings in lesional skin
from SCLEand NLE patients.
Biopsies shown are examined for
IgG deposition with a direct immu-
nofluorescence technique. (A) This
photomicrograph of an SCLE lesion
illustrates cytoplasmic epidermal
staining. (Original magnification,
X630.) (B) This photomicrograph of
an SCLE lesion illustrates epidermal
nuclear staining. The biopsy is from
patient 1, whose serum and purified
anti-Ro (SSA) antibodies were used
for the injections shown in Fig. 1.
(Original magnification, X630.) (C)
This photomicrograph of an NLE
skin lesion illustrates epidermal
staining in the basal cell layer. This
biopsy is from an offspring of pa-
tient 1. (Original magnification,
X630. The nuclear counterstain ef-
fect of paraphenylenediamine is ob-
vious in this photomicrograph. Re-
printed from Arthritis and Rheuma-
tism Journal, copyright 1986. Used
by permission of the American
Rheumatism Association.)

apposed a biopsy of human skin from an animal injected with
anti-Ro (SSA) to a biopsy of normal human skin. The sections
were cut so that the blade cut through the dermis of the grafted
skin, then the graft's epidermis, the normal epidermis, and the
normal dermis (Fig. 3 A). If the epidermal staining we ob-
served is an artifact of sectioning, we would expect that the
cryostat blade would drag serum not only across the graft epi-
dermis but across the normal epidermis as well. Wewould
then see IgG deposition in the graft epidermis and normal
epidermis. What we actually observed was IgG deposition in
the human skin graft but not in the normal epidermis, verify-
ing that the epidermal staining is not artifactual (Fig. 3 B).

As in previous experiments, when anti-Ro (SSA) serum
was injected into grafted mice, there was no detectable human
IgG deposition in mouse skin (3). The reason for this lack of
IgG deposition probably relates to the fact that human anti-
Ro (SSA) antibodies frequently do not bind murine Ro (SSA)
antigen (3). There was no evidence of human IgG deposition
in the human skin grafts of over 20 mice who were injected
with normal human serum in these and previous experiments.

As an additional test of the specificity of the IgG deposited
in the human skin graft, serum from patient 2 was absorbed
with the Ro (SSA) affinity column, thereby removing 80% of

the anti-Ro (SSA) binding activity. Whentwo nude mice were
injected with 0. 1 ml of absorbed sera, the IgG deposition in the
human skin grafts was markedly diminished (Fig. 4).

Further experiments to determine the specificity of the IgG
deposited in the human skin grafts were performed using af-
finity-purified anti-Ro (SSA) antibodies. When 1.2 mg of af-
finity-purified anti-Ro (SSA) IgG from patient 2 was injected,
antibody binding was readily detectable in the human skin
graft in the same pattern previously observed with whole
serum (figure not shown).

Immunofluorescence examination of the human skin
grafts for the deposition of mouse Ig showed mouse IgG to be
present in the human skin grafted onto nude mice. To deter-
mine if anti-Ro (SSA) antibodies were binding to the mouse Ig
present in the skin grafts by anti-IgG activity found in anti-Ro
(SSA) sera (5), mice with SCID were studied. These mice had T
and B cell deficiencies and synthesized virtually no Ig (16). As
anticipated, no mouse IgG was detected by immunofluores-
cence in human skin grafts on SCID mice. Anti-Ro (SSA)
injected into the grafted SCID mice produced the same immu-
nofluorescence pattern as seen in nude mice, establishing that
anti-Ro (SSA) was not binding via an interaction with mouse
Ig. Of five grafted SCID mice injected with anti-Ro (SSA)
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Figure 3. Demonstration that epidermal IgG staining is not an arti-
fact of sectioning. (A) A human skin graft from an animal injected
with anti-Ro (SSA) was placed on a tissue block apposed to normal
human skin. The skin sections were cut with the direction of the
cryostat blade as shown (D, dermis; E, epidermis). If epidermal stain-
ing in the human skin graft were due to serum being dragged across

the epidermis during sectioning, then staining should be seen in the
epidermis of the normal skin as well. +, Positive control, graft from
an animal injected with anti-Ro; -, negative control, normal skin.
(B) Direct immunofluorescence examination for human IgG in a

human skin graft from an animal injected with anti-Ro (SSA), ap-
posed to a section of normal skin. Normal skin is on the lefthand
side of this photomicrograph, and skin from an animal injected with
anti-Ro (SSA) is on the right. There is particulate epidermal staining
in the skin graft from an animal injected with anti-Ro (SSA), but
not in the normal skin. This indicates that the epidermal staining in
the graft is not an artifact of tissue sectioning. (Original magnifica-
tion, X630.)

serum, human IgG could be found in the skin grafts of each in
the patterns as described above (see Fig. 1). An additional
grafted SCID mouse that was injected with 1.4 mgof affinity-
purified anti-Ro (SSA) antibodies from serum 1 had IgG anti-
body deposition in the epidermis (Fig. I A). Further, by a solid
phase assay human anti-Ro (SSA) IgG did not bind mouse Ig.

Discussion

Subacute cutaneous lupus and neonatal lupus are diseases
strongly associated with the presence of anti-Ro (SSA) anti-
bodies. About 80% of SCLE patients and 95% of neonatal
lupus patients have anti-Ro (SSA) antibodies (1, 2). Since the
skin disease activity in babies with neonatal lupus coincides
with the presence of anti-Ro (SSA) in the infant's serum, it has
been suspected that anti-Ro (SSA) antibodies may be involved
in the disease process. Ro (SSA) antigen has been demon-
strated to be present in normal skin (17, 18) and may appear
on the cell surface of cultured keratinocytes (19).

Wehave previously shown in an animal model, the nude
mouse with grafted human skin, that human IgG could be
found in the skin grafts after parenteral injection of human
anti-Ro (SSA) serum (3). Antibody binding was augmented
somewhat by prior exposure of the grafts to ultraviolet light, a
finding consistent with previous studies in cultured keratino-
cytes (19) and with the clinical observation that SCLE and
NLE patients with anti-Ro (SSA) autoantibodies frequently
are photosensitive (1, 20). It was hypothesized that the anti-
body binding observed in the animal model (3) was due to
anti-Ro (SSA) antibodies, since IgG in other sera without
anti-Ro (SSA) did not bind the human skin graft. In those
experiments, however, the evidence that antibody binding was
due to anti-Ro (SSA) was indirect. Also, even if the antibody
binding were due to anti-Ro (SSA), the possibility remained
that anti-Ro (SSA) antibodies were binding in the skin simply
because of a possible affinity of anti-Ro (SSA) antibodies for
mouse 1g.

In the present experiments we demonstrated by using af-
finity-purified antibodies and serum preabsorbed with purified
Ro (SSA) antigen that anti-Ro (SSA) antibodies do indeed
bind to the human skin. By repeating the anti-Ro (SSA) sera
injections in grafted SCID mice, we showed that anti-Ro
(SSA) antibody binding occurs even in the absence of mouse Ig
and therefore cannot be explained by anti-Ig activity.

It seems likely that the antibody deposition observed repre-
sents in situ binding of anti-Ro (SSA) antibodies to Ro (SSA)
antigen that is present in the skin, rather than a nonspecific
deposit of circulating Ro (SSA)-anti-Ro (SSA) immune com-
plexes. For one thing, affinity-purified antibodies were used in
some experiments, so that immune complexes were not pre-
formed before injection. After injection, it was unlikely that
immune complexes would form in the circulation because of
the lack of availability of antigen that would bind the human
antibodies. The sera used did not contain antibodies that
bound mouse antigens, and the amount of circulating human
Ro (SSA) antigen contributed by the human skin graft must be
small. Further, antibody binding was observed in the human
skin graft but not in immediately adjacent mouse skin. This
indicates that the antibodies bound specifically a human anti-
gen and argues against the possibility that there was a nonspe-
cific deposit of preformed immune complexes.

Most descriptions of the immunofluorescent findings in
the skin in lupus erythematosus have focused on the deposi-
tion of Ig under the basement membrane zone (21, 22). A
granular deposition of Ig under the basement membrane zone
is often considered a sine qua non for a positive immunofluo-
rescence test for lupus erythematosus, referred to by many
authors as a lupus band test. The specific immunofluorescence
findings in SCLE and NLE lesions have generally not been
detailed, and the expected presence or absence of epidermal
staining in these diseases cannot be fully assessed by examining
previous reports. In our animal model it is striking that the
most common immunofluorescence finding is IgG deposition
in the epidermis rather than under the basement membrane
zone. Although this pattern of deposition is different from that
generally described in lupus erythematosus, it is nevertheless
identical to that which we have seen in five of five SCLEand
NLE skin biopsies examined by direct immunofluorescence.
Skin biopsies from three of these patients are shown in Fig. 2.
As Fig. 3 shows, epidermal staining is not an artifact produced
during tissue sectioning. SCLE and NLE are clinically distin-
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Figure 4. The effect of preabsorption of anti-Ro
(SSA) serum with purified Ro (SSA) antigen. Nude
mice were grafted with human skin, then injected
either with anti-Ro (SSA) serum from patient 2 or
with the same serum that was preabsorbed with Ro
(SSA) antigen. Direct immunofluorescence exami-
nation for human IgG in the skin graft is shown.
(A) Anti-Ro (SSA) serum was injected, and IgG de-
position was seen in the epidermis. (Original mag-
nification, X630.) (B) Anti-Ro (SSA) serum that
was preabsorbed with purified Ro (SSA) antigen
was injected. IgG deposition is virtually undetect-
able. (Original magnification, X400.)

guishable from discoid lupus (DLE) and skin lesions of SLE
(23, 24), and SCLE can be distinguished histologically from
DLE (25). In addition, the majority of SCLEand NLEpatients
have anti-Ro (SSA) antibodies, which is not the case with DLE
and SLE. It seems likely that the distinctive immunofluores-
cence pattern we have observed in the human skin grafts and
SCLE lesions is the result of specific binding of anti-Ro (SSA)
antibodies in the skin.

SCLE is the form of cutaneous lupus erythematosus in
adults that most closely resembles the skin lesions of NLE,
which is why patient 1 was chosen for this study. Presumably
the same maternal antibodies have produced indistinguishable
skin lesions in both mother and offspring. This data shows that
the purified anti-Ro (SSA) produced the same Ig pattern in the
human skin graft as found in the lesional skin of patient 1 and
her infant.

Many additional factors must also play a role before a rash
can be appreciated. Someanti-Ro (SSA)-positive patients de-
velop cutaneous lesions other than SCLE, and many do not
develop skin lesions at all. Further, although the skin lesions
developed by infants with NLEare very similar from patient to
patient, infants with NLEare most frequently born to mothers
who have no skin lesions (2). A few are born to mothers who
have skin lesions that are clearly different from SCLE, such as
the lesions of leukocytoclastic vasculitis (2). Work in this skin
graft model to the present shows that all sera with Ro (SSA)
precipitin activity, regardless of the clinical circumstances,
bind antigens in the skin graft. No comprehensive study of the
cutaneous deposition of IgG in patients and normal individ-
uals with anti-Ro (SSA) has been done. Even if it can be
assumed that Ig deposition is a general finding, there must be
important factors beyond the Ig present in serum that vary
from individual to individual and determine whether and
which kind of skin lesions will appear.

Though the findings presented here support the potential
importance of anti-Ro (SSA) in certain types of cutaneous
lupus, they do not address the possible roles of other autoanti-
bodies in SCLEand NLE. In fact, it seems likely that in some
instances anti-La (SSB) or anti-URNP may contribute to

NLE. Cutaneous NLE has been noted in at least one patient
who had anti-La (SSB) but not apparently anti-Ro (SSA) (26),
and in two anti-U1RNP-positive infants who did not have
anti-Ro (SSA) antibodies as measured by a sensitive solid
phase assay (27). It is of interest that anti-La (SSB) and anti-
UIRNP antibodies, like anti-Ro (SSA) antibodies, have also
been shown to bind to viable cultured human keratinocytes
(18, 28).

Our results demonstrate that anti-Ro (SSA) autoantibod-
ies, the autoantibodies most consistently found in SCLE and
NLE, can bind specifically to the skin, particularly to the epi-
dermis. The pattern of binding seen is identical to that we have
observed in SCLEand NLE skin lesions. These findings estab-
lish that anti-Ro (SSA) antibodies bind to Ro (SSA) or a
crossreacting antigen in the skin and may be directly impli-
cated in the disease process producing subacute cutaneous
lupus and cutaneous neonatal lupus.
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