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Abstract

Background—B-cell activating factor of the TNF family (BAFF) promotes the maturation and
survival of B cells. Because BAFF levels are elevated in systemic lupus erythematosus (SLE)
patients, BAFF has been the target of emerging therapies for SLE, such as belimumab. Levels of
BAFF and its receptors in discoid lupus erythematosus (DLE) patients are unknown.

Objective—To compare skin and blood mRNA and protein levels of BAFF and its receptors
BAFF-R, TACI, and BCMA in DLE subjects with (DLE+/SLE+ (N=28)) and without SLE (DLE
+/SLE- (N=35)), psoriasis subjects (N=11), and normal subjects (N=42).

Methods—We used quantitative real-time PCR to measure blood and skin BAFF, BAFF-R,
TACI, and BCMA mRNA, sandwich ELISAs to measure sera BAFF, and immunohistochemistry
to evaluate BAFF and BAFF-R skin protein expression.

Results—BAFF mRNA and protein levels were highest in DLE+/SLE+ blood, followed by DLE
+/SLE-, psoriasis, and normal blood. BAFF protein also correlated with anti-nuclear antibodies,
and autoantibodies against double-stranded DNA, single-stranded DNA, and ribonucleoprotein,
and Systemic Lupus Erythematosus Disease Activity Index scores in DLE patients. While
showing no difference between DLE+/SLE+ and DLE+/SLE- skin, BAFF and its receptors
mRNA were up-regulated in DLE skin versus normal and psoriasis skin. DLE skin had higher
percentages of BAFF-R* inflammatory cells, likely T cells and macrophages, than psoriasis and
normal skin.

Conclusions—BAFF may be a serologic marker of systemic disease in DLE patients. BAFF
and its receptors are elevated in DLE skin, suggesting that targeted therapies against these proteins
could treat refractory DLE patients.
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1. Introduction

B-cell activating factor (BAFF) aids in B cell survival and homeostasis by interacting with
three receptors, BAFF-receptor (BAFF-R), transmembrane activator and calcium modulator
and cyclophilin ligand interactor (TACI), and B cell maturation antigen (BCMA) [1].
Binding of BAFF and BAFF-R, the predominant BAFF receptor in human B cells [2],
facilitates the maturation of immature B cells to naive B cells [3]. BAFF-TACI binding can
enhance survival of activated B cells and IgM production [4]. BCMA can enhance B cell
antigen presentation [5].

Systemic lupus erythematosus (SLE) patients have elevated BAFF levels [6-8], which drive
abnormal B cell activation [9]. These studies prompted development of belimumab, a
monoclonal antibody against BAFF, to treat SLE. Clinical improvement in SLE patients
with mucocutaneous manifestations taking belimumab [10] prompted investigation of their
lesional skin, which displayed up-regulation of BAFF mRNA [11].

Thus, we compared BAFF protein and mRNA levels in the blood and skin of discoid lupus
erythematosus (DLE) patients, who were subdivided into those with (DLE+/SLE+) and
without SLE (DLE+/SLE-), versus those in psoriasis and normal patients. We examined
MRNA levels of BAFF-R, TACI, and BCMA in DLE, psoriasis, and normal skin and blood,
and skin protein levels of BAFF-R. We hypothesized that mRNA and protein levels of
BAFF and its receptors would be increased in DLE patients.

2. Materials and Methods
2.1. Patient population

63 DLE patients, 11 psoriasis patients, and 42 gender- and age-matched normal controls
gave informed consent in outpatient dermatology and rheumatology clinics at University of
Texas Southwestern (UTSW) Medical Center and Parkland Health and Hospital System in
Dallas, TX. The study was approved by the UTSW Institutional Board and complied with
Declaration of Helsinki Principles. Patients with DLE were divided into two groups,
depending on presence or absence of systemic lupus erythematosus (SLE). SLE was defined
by meeting at least four American College of Rheumatology SLE diagnostic criteria [12,
13]. Healthy controls were excluded if they had a history of autoimmune diseases. Clinical
information was collected from each patient, who additionally underwent blood draws, skin
biopsies, and/or cutaneous surgeries. Blood was collected in serum separator tubes (DLE
(N=63), psoriasis (N=11), normal (N=32)) and/or PAXgene tubes (DLE (N=55), psoriasis
(N=11), normal (N=17)) (PreAnalytiX, Hombrechtikon, Switzerland). 6 mm skin biopsies
taken from lesional skin (DLE (N=20), psoriasis (N=5)) or normal skin (N=10) were stored
in RNALater Solution (Ambion, Austin, TX). A subset was bisected and transferred to 10 %
formalin (DLE (N=14), psoriasis (N=4), normal (N=6)). Sun-exposed sites (e.g. head, neck,
upper body) were favored for DLE, psoriasis, and normal skin.

2.2. Quantitative real-time PCR (qRT-PCR)

Skin and blood RNA were isolated using RNeasy Lipid Tissue Mini kit (Qiagen, Hilden,
Germany) and PAXgene blood RNA system kit (PreAnalytiX), respectively. RNA was
reverse transcribed into cDNA using the iScript cDNA Synthesis kit (Bio-Rad, Hercules,
CA). We amplified cDNA of GAPDH, BAFF, BAFF-R, BCMA, and TACI using forward
and reverse primers (Supplemental Table 1) and SYBR Green PCR Master Mix (Applied
Biosystems, Foster City, CA), per the manufacturers’ instructions. Multiple qRT-PCR
cycles were performed in a CFX96 qRT-PCR machine (Bio-Rad) with the following cycling
variables: 3 mins at 95°C, then 40 cycles of 20 secs at 95°C, 1 min at 55°C, and 30 secs at
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72°C. Cycle threshold (Cy) values were standardized to the housekeeping gene GAPDH,
and converted to fold change using the 272ACT formula [14].

2.3. Immunoassays

We measured sera BAFF protein levels using commercially available sandwich enzyme-
linked immunosorbant assay (ELISA) kits (R&D Systems, Minneapolis, MN). ELISAs were
also performed to assess 1gG anti-nuclear antibodies (ANAs), anti-double-stranded DNA
(dsDNA) antibodies, anti-ribonucleoprotein (RNP) antibodies (INOVA Diagnostics, Inc.,
San Diego, CA), anti-single-stranded DNA (ssDNA) antibodies (ORGENTEC Diagnostika,
Mainz-Germany)), total 1gG, and total IgM (eBiosciences, San Diego, CA), according to
manufacturers’ instructions. Concentrations were extrapolated from standard curves.
Fluorescent immunoassays using QUANTA Plex™ (Luminex®) kits (INOVA Diagnostics,
Inc.) were executed to measure anti-SS-A (52 kDa), -SS-A (60 kDa), -SS-B, -Smith (Sm),
and -Scl-70 1gG autoantibodies.

Immunohistochemistry

Formalin-fixed paraffin-embedded tissues [15] were sectioned at four microns and mounted
on adhesive slides. After drying, the slides were deparaffinized in xylene and rehydrated in
graded alcohols to distilled water. Endogenous peroxidase activity was quenched for 10
minutes at room temperature, using 0.3 % H,0O, and 0.1 % sodium azide.

For BAFF, BAFF-R, CD3, CD20, and CD163 immunohistochemistry, for epitope retrieval,
slides were placed in 0.25 M Tris base buffer, pH 9.0, in a pressure cooker (BAFF) [16] or 1
mM EDTA, pH 8.5, for 30 minutes in a steamer, followed by a 10 minute cool-down time
(BAFF-R, CD3, CD20, CD163). After PBS rinse, incubation with primary antibody (rat
monoclonal anti-BAFF IgM antibody (GenWay Biologics, San Diego, CA); mouse
monoclonal anti-BAFF-R antibody (Abcam, Cambridge, MA); rabbit monoclonal anti-CD3
antibody (Neomarkers/Thermo Fisher Scientific, Fremont, CA); mouse monoclonal anti-
CD20 antibody (Leica Novocastra, Buffalo Grove, IL); and mouse monoclonal anti-CD163
antibody (Neomarkers/Thermo Fisher Scientific) or isotype control was performed for 50
minutes at 25°C [17]. Following PBS rinse, slides were incubated with horseradish
peroxidase-conjugated goat anti-rat IgM antibody (Southern Biotech, Birmingham, AL), for
60 minutes at 37°C, or anti-mouse or anti-rabbit horseradish peroxidase-conjugated IgG
antibody (Leica Novocastra) [18] for 45 minutes at 25°C [17]. Finally, the slides were
immersed for 8 minutes in 25°C diaminobenzidine (Invitrogen, Carlsbad, CA), enhanced
with 0.5 % copper sulfate in PBS for 1-3 minutes at 25°C, counterstained in hematoxylin,
dehydrated in graded alcohols, cleared in xylene, and coverslipped.

Two independent evaluators (BFC, GAH) assessed immunoreactivity based on a three-point
scale (1 (mild), 2 (moderate), 3 (marked)) of staining intensity in inflammatory cells,
epidermis, follicles, sebaceous glands, and eccrine glands. Percentages of inflammatory cells
with positive staining were estimated by a three-point scale (1: <10 %, 2: 10-50 %, 3: >50
%). Gradings from both investigators were averaged and compared.

2.4, Statistical analysis

Since this was a pilot study, sample size was not calculated. Skin and blood mRNA and
protein expressions were compared using Kruskal-Wallis tests with Dunn’s multiple
comparison post hoc tests. Correlations were carried out by calculating Spearman’s
correlation coefficients.
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3. Results

3.1. Patients

63 DLE (28 DLE+/SLE+, 35 DLE+/SLE-) patients, 11 psoriasis patients, and 42 normal
controls were enrolled. Tables 1 (blood) and 2 (skin) summarize their demographics and
disease information.

3.2. BAFF mRNA levels were highest in DLE+/SLE+ blood

Blood mRNA levels of BAFF, BAFF-R, TACI, and BCMA in 27 DLE+/SLE+, 28 DLE+/
SLE-, 11 psoriasis, and 17 normal patients were evaluated by gRT-PCR. There were fewer
MRNA than sera samples because of poor mRNA quality or sample unavailability. DLE+/
SLE+ blood showed higher expression of BAFF mRNA than DLE+/SLE- blood (1.2-fold
higher), psoriasis blood (1.6-fold higher) and normal blood (1.8-fold higher) (p=0.01) (Fig.
1A). The four patient groups did not differentially express BAFF-R, TACI, and BCMA (Fig.
1B-D).

3.3. BAFF protein levels were highest in DLE+/SLE+ sera

We then investigated BAFF sera protein levels in 28 DLE+/SLE+, 35 DLE+/SLE-, 11
psoriasis, and 32 normal patients using sandwich ELISAs. DLE+/SLE+ sera (2008.1+2685.6
pg/mL) contained higher BAFF than DLE+/SLE- (1183.0+£538.8), normal (1019.7+336.5
pg/mL), and psoriasis sera (975.5+441.8 pg/mL) (p=0.005) (Fig. 2A). There was direct
correlation of mRNA and protein BAFF blood levels in 27 DLE+/SLE+, 28 DLE+/SLE-,
11 psoriasis, and 17 normal patients (r=0.45, p<0.0001) (Fig. 2B).

Autoantibodies against various nuclear antigens and disease activity markers were analyzed
against BAFF levels in DLE patients (N=63). BAFF levels directly correlated with ANA
(r=0.34, p=0.007), anti-dsDNA (r=0.28, p=0.03), anti-ssDNA (r=0.27, p=0.03), and anti-
RNP antibodies (r=0.26, p=0.04), and Systemic Lupus Erythematosus Disease Activity
Index (SLEDAI) scores (r=0.31, p=0.01) (Fig. 2C-G). There were no significant
correlations with BAFF and total 1gG and IgM, IgG autoantibodies against Scl-70, SS-A (52
kDa), SS-A (60 kDa), SS-B, and Sm, and Cutaneous Lupus Activity and Severity Index
scores (data not shown).

3.3. mRNA levels of BAFF and its receptors are elevated in DLE skin

We then investigated mMRNA levels of BAFF, BCMA, TACI, and BAFF-R in DLE (N=20,
10 DLE+/SLE+, 10 DLE+/SLE-), psoriasis (N=5), and normal skin (N=10). DLE skin
contained significantly higher BAFF mRNA levels than psoriasis (18.0-fold higher) and
normal skin (6.1-fold higher) (p<0.0001) (Fig. 3A). BAFF-R mRNA levels were higher in
DLE skin versus psoriasis (3.7-fold higher) and normal skin (2.8-fold higher), but did not
reach statistical significance (p=0.11) (Fig. 3B). Compared with psoriasis (6.8-fold higher)
and normal (1.6-fold higher) skin, DLE skin expressed higher TACI mRNA levels (p=0.03)
(Fig. 3C). BCMA mRNA levels were greatly augmented in DLE skin versus psoriasis (41.1-
fold higher) and normal skin (18.5-fold higher) (p<0.0001) (Fig. 3D). DLE+/SLE+ and DLE
+/SLE- skin had no significant differences in BAFF, BAFF-R, TACI, and BCMA mRNA.
There was correlation between BAFF mRNA blood and skin levels in 19 DLE and 5
psoriasis patients (r=0.45, p=0.03), but not BCMA, BAFF-R, and TACI (p>0.05) (Fig. 3E).

3.4. BAFF-R protein levels are pronounced in the inflammatory cell infiltrate of DLE skin

To confirm these mRNA findings, we utilized immunohistochemistry to examine BAFF and
BAFF-R protein levels in DLE (N=14, 8 DLE+/SLE+, 6 DLE+/SLE-), psoriasis (N=4), and
normal (N=6) skin samples. Based on average staining intensities and percentages of
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positively-staining inflammatory cells, BAFF levels trended higher for DLE skin than
psoriasis and normal skin, although this did not reach statistical significance (p=0.08
(intensity), p=0.10 (percentage)) (Table 3). The epidermis, hair follicles, sebaceous glands,
and eccrine glands of all skin groups showed similar BAFF patterns (data not shown). Of the
BAFF receptors, we focused on BAFF-R, given its high affinity for and specificity with
BAFF [19]. While absent in epidermis, hair follicles, sebaceous glands, and eccrine glands,
BAFF-R was expressed in significantly more inflammatory cells in DLE skin versus
psoriasis and normal skin (p=0.0004) (Table 3, Fig. 4A-C). Serial sections of DLE skin
staining demonstrated that BAFF and BAFF-R staining patterns closely follow those of
CD3* T cells and/or CD163* macrophages in DLE skin, but not CD20* B cells (Fig. 5A-E).
No differences were found in BAFF and BAFF-R expression between DLE+/SLE+ and
DLE+/SLE- lesional skin.

4. Discussion

We demonstrated up-regulated mRNA and protein levels of BAFF in DLE+/SLE+ blood.
We found higher mRNA levels of BAFF and its receptors in DLE skin. Furthermore, BAFF
and BAFF-R protein levels were expressed by higher percentages of inflammatory cells in
DLE skin, with BAFF almost approaching statistical significance. Serial
immunohistochemical analysis on DLE skin showed BAFF and BAFF-R expression
mirroring those of CD3* T cells and CD163* macrophages.

The increase in BAFF in DLE+/SLE+ blood is consistent with previous literature showing
higher BAFF levels in SLE sera versus controls [7, 8, 20]. We also found that BAFF blood
levels trended higher in DLE+/SLE+ than DLE+/SLE- patients. While this did not reach
statistical significance, there were significant correlations of BAFF with SLEDAI scores and
with ANAs, anti-dsDNA, anti-ss-DNA, and anti-RNP antibodies. These findings suggest
BAFF as a potential marker of systemic disease in DLE patients. As BAFF levels increase in
DLE patients, this results in enhanced B cell survival, and increased autoantigen exposure
and autoantibody production [21]. SLE patients have previously demonstrated direct
correlations of BAFF and dsDNA antibodies [8, 21, 22]. Consequently, this rise in
autoantibodies can exacerbate systemic disease activity, as evidenced by BAFF’s correlation
with SLEDAI scores in SLE patients [23]. To verify BAFF’s potential as a biomarker that
traces progression to systemic disease, prospective studies following DLE patients who
progress to SLE need to be performed.

The prominent elevations in mMRNA levels of BAFF and its receptors in DLE skin may be
linked to exogenous sources, such as viruses, to which the skin is exposed. Viruses may
provide the impetus of increased BAFF production. The viral dSRNA complex
polyinosinic:polycytidylic acid (poly 1:C) can induce dendritic cells and salivary gland
epithelial cells to enhance BAFF production [24, 25]. Since poly I:C is a TLR3 ligand, it has
been postulated that abnormal TLR3 signaling results in increased BAFF levels [26]. While
virus-like structures have been previously described in DLE skin by electron microscopy
[27, 28], a virus has yet to be identified.

Despite showing increased BAFF mRNA levels in DLE skin, we found modest elevations in
BAFF protein in DLE skin versus normal and psoriasis skin, particularly in the
inflammatory cell infiltrate. This discrepancy may be related to the nature of the techniques
used. Immunohistochemical analyses draw data from selected skin sections, while gRT-PCR
encompasses data from whole skin biopsies. Additionally, BAFF can be converted from a
membrane-bound to soluble form by protease cleavage [29], which is triggered by FcyRI
cross-linkage with 1gG or C-reactive protein [30], and may impact immunohistochemical
interpretation.
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This study also confirmed elevated mMRNA expression of BAFF-R in DLE skin where
greater numbers of inflammatory cells expressed BAFF-R protein. Based on serial sections,
T cells appear to display BAFF-R on their surface. Although present in B cells [2], BAFF-R
on T cells may bear greater relevance to the pathogenesis of DLE because T cells are the
predominant cell type in the inflammatory infiltrate [31, 32]. BAFF can co-stimulate T cells
expressing BAFF-R [5, 8], resulting in T cell proliferation and enhanced IFN-y production
[33]. Moreover, more inflammatory cells in DLE skin expressed BAFF protein, but this did
not reach statistical significance. BAFF and CD3 had similar expression patterns by
immunohistochemistry in DLE skin. As T cells can also produce BAFF [34], this finding
may be due to either BAFF-expressing T cells or co-localization of BAFF and BAFF-R-
expressing T cells.

BAFF and BAFF-R expression by immunohistochemistry appeared to mirror CD163
expression in DLE skin. While CD163 has not previously been studied in DLE skin, other
macrophage markers such as CD68 [35], 27E10 [36], and CD14 [37], were enhanced in
DLE skin lesions. Macrophages produce BAFF to stimulate B cell proliferation [38].
Peripheral blood monocytes in SLE patients have generated higher levels of BAFF under the
influence of IFN-y [39]. Moreover, activated monocytic cell lines can up-regulate BAFF-R
[40], and their stimulation resulted in amplification of inflammatory mediators such as
MMP-9 and IL-8 [40, 41].

This study did have limitations. As patients were recruited from one medical center, several
psoriasis patients had mild disease. However, patients with the highest PASI scores had
amongst the lowest BAFF mRNA levels. Medications may alter BAFF levels, as patients
taking antimalarials [42] or immunosuppressants (e.g. prednisone, methotrexate) had
decreased BAFF levels in prior studies [22, 43]. Because this was a cross-sectional study,
we did not assess BAFF mRNA or protein levels before and after DLE patients initiated
their oral medications. Additionally, our immunohistochemical analysis was not completely
blinded. Although evaluators were instructed to focus on staining patterns only, features of
the underlying condition could be ascertained in the background. Furthermore, the study
does not address whether or not abnormal expressions of BAFF and its receptors are critical
to the pathogenesis of DLE. Future studies involving murine cutaneous lupus models with
limited BAFF or BAFF-R expression will help evaluate their roles.

In conclusion, we demonstrated that DLE+/SLE+ blood had the highest BAFF mRNA and
protein levels, implying that elevated BAFF levels could indicate systemic spread in DLE
patients. mMRNA levels of BAFF and its receptors and BAFF-R protein levels were elevated
in DLE skin. T cells and macrophages were more likely involved in amplifying BAFF-R
expression in DLE. Further projects involving dual chromagen immunohistochemistry,
immunofluorescence, and/or flow cytometry to assess co-localization of BAFF and BAFF-R
to inflammatory cells may confirm these findings. As clinical implications are unclear,
studies involving topical therapies against BAFF and its receptors could be pursued in DLE
patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Abbreviations

ANA anti-nuclear antibody

BAFF B-cell activating factor of the tumor necrosis family (BAFF)
BAFF-R BAFF-receptor

BCMA B cell maturation antigen

DLE discoid lupus erythematosus

dsDNA double-stranded DNA

ELISAs enzyme-linked immunosorbant assays

poly I:C polyinosinic:polycytidylic acid

gRT-PCR quantitative real-time PCR

RNP ribonucleoprotein

SLE systemic lupus erythematosus
Sm Smith
ssDNA single-stranded DNA
TACI transmembrane activator and calcium modulator and cyclophilin ligand
interactor
UTsSw University of Texas Southwestern
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Fig. 1.

MRNA levels of BAFF, but not its receptors, are elevated in DLE+/SLE+ blood versus DLE
+/SLE-, psoriasis, and normal blood. Quantitative real-time PCR was performed to evaluate
MRNA levels of BAFF (A), and its receptors, BAFF-R (B), TACI (C), and BCMA (D) in
the whole blood of DLE+/SLE+ (N=27), DLE+/SLE- (N=28), psoriasis (N=11), and normal
patients (N=17). We performed secondary analyses using Kruskal Wallis test. Capped bars
between groups with astericks represent significant differences between groups based on
Dunn’s test for multiple comparisons. *: p<0.05.
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BAFF protein levels are elevated in DLE+/SLE+ sera versus DLE+/SLE-, normal and
blood sera and correlate with levels of BAFF mRNA, various autoantibodies, and SLEDAI
scores. Sandwich ELISAs were performed to evaluate sera levels of BAFF in DLE+/SLE+
(N=28), DLE+/SLE- (N=35), psoriasis (N=11), and normal (N=32) patients (A). We
performed secondary analyses using Kruskal Wallis test. Capped bars between groups with
astericks represent significant differences between groups based on Dunn’s test for multiple
comparisons. Protein (pg/mL) and mRNA levels (fold change) of BAFF in the sera of DLE
+/SLE+ (N=27) (dark circles), DLE+/SLE- (N=28) (white circles), psoriasis (dark squares)
(N=11), and normal (white squares) (N=17) patients were correlated (B). BAFF protein and
levels of ANA (C), anti-dsDNA (D), anti-ssDNA (E), and anti-RNP (F) antibodies and
SLEDAI scores (G) in the sera of 28 DLE+/SLE+ (dark circles) and 35 DLE+/SLE- (white
circles) patients were correlated. Spearman’s correlation coefficients and corresponding p-
values were calculated. *: p<0.05.
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Fig. 3.

MRNA levels of BAFF and its receptors are up-regulated in DLE skin versus psoriasis and
normal skin. Quantitative real-time PCR was performed to evaluate mRNA levels of BAFF
(A), and its receptors, BAFF-R (B), TACI (C), and BCMA (D) in the skin of DLE (N=20),
psoriasis (N=5), and normal (N=10) patients. We performed secondary analyses using
Kruskal Wallis test. Capped bars between groups with astericks represent significant
differences between groups based on Dunn’s test for multiple comparisons. mRNA levels of
BAFF in the skin and blood of DLE (N=19) and psoriasis (N=5) patients were correlated
(E). Spearman’s correlation coefficient and corresponding p-value were calculated. *:
p<0.05, **: p<0.005, ***: p<0.0005.
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Fig. 4.

BAFF-R is expressed by a greater percentage of inflammatory cells in DLE skin (N=14)
versus psoriasis (N=4) and normal (N=6) skin. Immunohistochemical analysis of BAFF-R
(brown) were performed on representative samples of DLE (A), psoriasis (B), and hormal
(C) skin. Magnification: 100x.
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Fig. 5.

Bg\FF and BAFF-R expression correspond to cells expressing CD3 and CD163 in DLE skin.
Immunohistochemical stainings of BAFF (A), BAFF-R (B), T-cell marker CD3 (C),
macrophage marker CD163 (D), and B-cell marker CD20 (E) were performed on another
representative sample of DLE skin. Magnification: 100x.
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Table 1

Subject demographic data (blood)

DLE+/SLE+ DLE+/SLE- Psoriasis Normal

N 28 35 11 32
Age at visit, yr (SD) 45 (13) 45 (11) 53(10) 43 (11)
Gender (M/F) 5/23 7128 2/9 7135
Ethnicity, No. (%)
Caucasian 6 (21%) 8 (23%) 8(73%) 16 (38%)
African American 15 (54%) 23 (66%) 0 (0%) 22 (52%)
Hispanic 4 (14%) 3 (9%) 2(18%) 4 (10%)
Asian 3 (11%) 0 (0%) 1 (9%) 0 (0%)
Other 0 (0%) 1 (3%) 0 (0%) 0 (0%)
CLASI activity score, mean (SD) 9(9) 6 (5) N/A N/A
CLASI damage score, mean (SD) 12 (12) 8(5) N/A N/A
SLEDAI score, mean (SD) 3(3) 1(2) N/A N/A
PASI score, mean (SD) N/A N/A 5(4) N/A
Disease Duration, yr (SD) 9(12) 8 (10) 10 (11) N/A
Lupus medications at study visit, No. (%)
Topical/Intralesional Corticosteroids 12 (43%) 18 (51%) 3 (27%) N/A
Topical Immunomodulators 2 (%) 2 (6%) 0 (0%) N/A
Hydroxychloroquine 16 (57%) 18 (51%) 0 (0%) N/A
Chloroquine 3 (11%) 3 (9%) 0 (0%) N/A
Quinacrine 2 (7%) 4 (11%) 0 (0%) N/A
Methotrexate 0 (0%) 2 (6%) 0 (0%) N/A
Prednisone 9 (32%) 1 (3%) 0 (0%) N/A
Mycophenolate mofetil 7 (25%) 1 (3%) 0 (0%) N/A
Acitretin 0 (0%) 0 (0%) 1 (9%) N/A
Ustekinumab 0 (0%) 0 (0%) 1 (9%) N/A
None 0 (0%) 8 (24%) 8 (73%) N/A

SLE criteria, No. (%)2

Malar rash 12 (43%) 1 (3%) N/A N/A
Discoid rash 28 (100%) 35 (100%) N/A N/A
Photosensitivity 25 (89%) 24 (69%) N/A N/A
Oral ulcers 12 (43%) 5 (14%) N/A N/A
Arthritis 16 (57%) 4 (11%) N/A N/A
Serositis 3 (11%) 0 (0%) N/A N/A
Renal disorder 6 (21%) 0 (0%) N/A N/A
Hematological disorder 19 (68%) 4 (11%) N/A N/A
Anti-nuclear antibody 27 (96%) 8 (23%) N/A N/A
Immunological disorder 21 (75%) 0 (0%) N/A N/A
Mean # of SLE criteria (SD) 6 (1) 2(1) N/A N/A

a . . .
None of the DLE patients had neurological disorder.
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Abbreviations: CLASI = Cutaneous Lupus Disease Activity and Severity Index; DLE = discoid lupus erythematosus; PASI = Psoriasis Activity
and Severity Index; SLE = Systemic Lupus Erythematosus; SLEDAI = Systemic Lupus Erythematosus Disease and Activity Index
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Subject demographic data (skin)

Table 2

DLE+/SLE+ DLE+/SLE- Psoriasis Normal
N 10 10 5 10
Age at visit, yr (SD) 46 (13) 41 (11) 58 (6) 44 (8)
Gender (M/F) 2/8 2/8 1/4 1/9
Ethnicity, No. (%)
Caucasian 2 (20%) 0 (0%) 5(100%) 8 (80%)
African American 6 (60%) 8 (80%) 0 (0%) 2 (20%)
Hispanic 2 (20%) 2 (20%) 0(0%)  0(0%)
Asian 0 (0%) 0 (0%) 0(0%)  0(0%)
Other 0 (0%) 0 (0%) 0(0%) 0 (0%)
CLASI activity score, mean (SD) 12 (12) 8 (6) N/A N/A
CLASI damage score, mean (SD) 14 (14) 12 (5) N/A N/A
SLEDAI score, mean (SD) 4(3) 0(0) N/A N/A
PASI score, mean (SD) N/A N/A 7(5) N/A
Disease Duration, yr (SD) 10 (9) 7(8) 5(7) N/A
Lupus medications at study visit, No. (%)
Topical/Intralesional Corticosteroids 5 (50%) 7 (70%) 2 (40%) N/A
Topical Immunomodulators 1 (10%) 0 (0%) 0 (0%) N/A
Hydroxychloroquine 4 (40%) 5 (50%) 0 (0%) N/A
Chloroquine 1 (10%) 0 (0%) 0 (0%) N/A
Prednisone 3 (30%) 0 (0%) 0 (0%) N/A
Mycophenolate mofetil 1 (10%) 1 (10%) 0 (0%) N/A
Acitretin 0 (0%) 0 (0%) 1 (20%) N/A
None 0 (0%) 0 (0%) 3 (60%) N/A
SLE criteria, No. (%)2
Malar rash 4 (40%) 0 (0%) N/A N/A
Discoid rash 10 (100%) 10 (100%) N/A N/A
Photosensitivity 9 (90%) 7 (70%) N/A N/A
Oral ulcers 5 (50%) 3(30%) N/A N/A
Arthritis 6 (60%) 0 (0%) N/A N/A
Serositis 2 (20%) 0 (0%) N/A N/A
Renal disorder 3 (30%) 0 (0%) N/A N/A
Hematological disorder 7 (70%) 2 (20%) N/A N/A
Anti-nuclear antibody 10 (100%) 3 (30%) N/A N/A
Immunological disorder 7 (70%) 0 (0%) N/A N/A
Mean # of SLE criteria (SD) 6 (1) 3(1) N/A N/A

aNone of the DLE patients had neurological disorder.
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Abbreviations: CLASI = Cutaneous Lupus Disease Activity and Severity Index; DLE = discoid lupus erythematosus; PASI = Psoriasis Activity

and Severity Index; SLE = Systemic Lupus Erythematosus; SLEDAI = Systemic Lupus Erythematosus Disease and Activity Index
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Table 3

BAFF and BAFF-R inflammatory cell expression in DLE, psoriasis, and normal skin.

o Tre e [ rvae
BAFF (inflammation %)P 2.3+ 16+ 2.0+ 0.10
BAFF (inflammation)© 21+ 15+ L7+ 0.08
BAFF-R (inflammation %)P | 2.1+ 11+ 12+ 0.0004
BAFF-R (inflammation)© 16+ 14+ 13+ 0.08

a . . . .
p-values were calculated using Kruskal-Wallis test (all groups) or t-test with Welch’s correction (two groups).

bl = <10% positive cells, 2 = 10-50% positive cells, 3 = >50% positive cells. Grading was performed by two independent investigators (BFC,
GAH) and averaged.

C1 = weak, 2 = moderate, 3 = strong. Grading was performed by two independent investigators (BFC, GAH) and averaged.
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