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Abstract

Interleukin-17 (IL-17) has been associated with the pathogenesis of numerous autoimmune
diseases. CD4+ T cells secreting IL-17 are termed Th17 cells. CD8+ T cells, designated Tc17
cells, are also capable of secreting IL-17. Here we describe a population of Tc17 cells
characterized by the expression of surface CD146, an endothelial adhesion molecule. These cells
display signatures of a human Tc17 genotype and phenotype. Circulating CD8+CD146+ T cells
are present in low levels in healthy adults. Elevations in CD8+CD146+ T cells are found in as
Behcet’s disease and birdshot retinochoroidopathy, which have been reported to have HLA class |
associations. Sarcoidosis does not have a class | association and displays an increase in CD4+
CD146+ T cells but not in CD8+CD146+ T cells. CD146 on these cells may facilitate their ability
to bind to, and migrate through, endothelium, as has been reported for CD4+CD146+ T cells.
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1. Introduction

The interleukin-17 (IL-17) family of pro-inflammatory cytokines plays an important role in
the pathogenesis of autoimmune, inflammatory, and allergic diseases, as well as in host
defenses against microbial infections. Studies in both human and mouse models have shown
that rheumatoid arthritis, inflammatory bowel disease, psoriasis, multiple sclerosis, Behcet’s
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disease, and sarcoidosis, are among the autoimmune diseases in which IL-17 has a putative
role (2).

The IL-17 family is comprised of 5 members (IL-17A-F), with IL-17A and IL-17F being the
most commonly studied. Production of IL-17 is most often associated with a subset of CD4+
T cells termed Th17 cells (2), although a number of other cells can also secrete 1L-17,
including CD8+ T cells (Tc17), invariant natural Killer T cells (iNKT), natural killer cells
(NK), lymphoid tissue inducer cells (LTi), y& T cells, and macrophages (3). Tc17 cells have
been described in animal studies and healthy individuals, but are only beginning to be
studied in the context of autoimmune diseases (4-9). There is good consensus that
differentiation of naive T cells to the Th17 and Tc17 phenotypes is driven by interleukin-1p
(IL-1pB), interleukin-6 (IL-6), and interleukin-23 (IL-23) (10-11). At sites of inflammation,
IL-17 functions by inducing the expression of IL-1B, IL-6, and tumor necrosis factor-a
(TNF-a)) from both endothelial as well as epithelial cells in addition to a myriad of other cell
types including synoviocytes, keratinocytes, and fibroblasts. IL-17 also induces the
recruitment of neutrophils by promoting the release of chemokines such as CXCL1,
CXCL5, CXCL8 (IL-8), CCL2, and CCL7.

Human Th17 cells have also been reported to express CCR4, CCR6, IL-23R, and CD161
(12-15). Previous work by us and others (16-18) has demonstrated that CD146, the
melanoma cell adhesion molecule (MCAM) is also expressed on human Th17 cells. This is
of particular note, as CD146 is a homophilic endothelial adhesion molecule, and its presence
on lymphocytes has been demonstrated to enhance their binding to endothelial monolayers
and thereby mediates adhesion and migration across blood-brain barrier endothelial cells
(17,19-21). Thus CD146 not only serves as a convenient marker of IL-17 secreting CD4+ T
cells, but also directly influences the ability of these cells to exit the peripheral circulation
and home to sites of inflammation.

Tcl7 cells are only beginning to be described, although their presence in several
autoimmune diseases has been documented (7,8). Among the many unanswered questions
about Tcl7 cells is whether they extravasate and migrate to sites of inflammation in a
manner similar to Th17 cells. In the current study, we examined the expression of CD146 on
CD8+ T cells and whether these cells were capable of 1L-17 secretion, similar to our
observation in CD4+ T cells (16). We also examined peripheral blood from patients
suffering from any one of three autoimmune diseases (sarcoidosis, Behcet’s disease, or
birdshot retinochoroidopathy) to determine if these contained elevated levels of CD146-
expressing T cells compared to healthy donors. Sarcoidosis and Behget's disease are
multisystem autoimmune disorders that can cause sight threatening intraocular inflammation
(uveitis), whereas birdshot retinochoridopathy is an isolated ocular inflammatory syndrome
that is characterized by chorioretinal retinal inflammatory lesions. Behcet's disease and
birdshot retinochoroidopathy are associated with Class | HLA antigens whereas sarcoidosis
has been linked to various Class Il antigens.

Clin Immunol. Author manuscript; available in PMC 2015 May 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Dagur et al.

Page 3

2. Methods

2.1 Patients

Peripheral blood was collected using sodium heparin vacutainers (Becton Dickinson (BD),
San Jose, CA) from healthy donors (n=71) (protocol-07-H-0113) and from Behcet’s disease
(n=22), sarcoidosis (n=56) or birdshot retinochoroidopathy (n=11) patients attending NEI
clinics (NEI IRB-approved protocol-08-ei-0169). Patient demographics are shown in
supplemental Table 1.

2.2 Flow cytometric immunophenotyping

All samples were processed within 24 hrs of draw. Red blood cells were lysed using ACK
Lysing buffer (Quality Biologicals, Gaithersburg, MD), and then leukocytes were washed
and counted. Cells were then stained with various combinations of the following
fluorochrome-conjugated antibodies: CD3, CD4, CD8, CD19, CCR6, CD33, CD14, CD45,
CD45R0, CD161, CCR5, and CD146 (Clone P1H12) (all from BD) in staining buffer (1x
PBS, 0.5% bovine serum albumin, 0.025 mM EDTA). After 30 minutes of incubation with
the antibodies, cells were washed three times with PBS and acquired on a LSRII™ flow
cytometer equipped with 405, 488, 532 and 638nm laser lines using DIVA™ 6.1.2 software
(BD). Intracellular cytokine staining for IL-17A (Biolegend, San Diego, CA), interferon-y
(IFN-v) (BD), perforin and granzyme b (eBioscience, San Diego, CA) was performed after
staining of the cells for surface antigens using Cytofix/Cytoperm buffer (BD) to
permeabilize the cells. All data were analyzed with FlowJo™ software version 9.4.6
(Treestar, San Carlos, CA). Viability staining was accomplished through the use of Live/
Dead Fixable Aqua (Life Technologies, Grand Island, NY)

2.3 Cell sorting

Cell sorting was performed on samples of peripheral blood after lysis of erythrocytes using
ACK Lysing solution. The cells were subsequently incubated for 30 min at room
temperature with fluorochrome-conjugated antibodies as described above. The stained T-
cells were sorted into CD8+CD146+ and CD8+CD146- subpopulations. Positive staining
for CD146 was established through the use of fluorescence minus-one (FMO) controls
(supplemental figure 1). A FACSAria SORP ™ sorter equipped with 405, 488, 532 and
638nm laser lines and DIVA™ 6.1.2 software (BD) was used for sorting.

2.4 In vitro stimulation

Equal numbers of sorted CD8+CD146+ and CD8+CD146- cells (50,000 to 100,000,
depending on how many cells were available from any one patient) were cultured in 100pl
of culture medium in 96 well U bottom culture plates with plate bound anti-human CD3 (1
pg/ml clone OKT-3) and anti-human CD28 (2.5 pg/ml clone CD28.2) in Iscove’s Modified
Dulbecco’s Media (IMDM) supplemented with 10%FCS and 1X antimycotic and antibiotic
solution. Where possible, a control consisting of an equal number of cells from each sorted
subset was kept in identical conditions, but without stimulation. Cytokine production was
studied after CD8+CD146+ and CD8+CD146— T-cells were stimulated for 5 days as
described. To be able to use the same cells to assess cytokines both in the culture
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supernatants as well as intracellularly, the culture supernatant was collected first (after 12 hr
or 5 days of culture) for Luminex analysis and then cultured cells were re-supplemented for
the last 4 hours of incubation with IMDM +10% FCS and PMA/lonomycin in presence of
brefeldin-A (Leukocyte Activation Cocktail [BD]). The stimulated cells were then stained
for both surface and intracellular antigens and analyzed and the culture supernatants kept at
-800 until analysis of soluble cytokines by multiplex bead array.

2.5 Gene expression

RNA from freshly sorted unstimulated CD8+CD146+ and CD8+CD146- T-cells, as
described above, was extracted using RNAqueous micro kit (Ambion, Austin, TX)
according to the manufacturer’s instructions. The Superscript cDNA synthesis kit
(Invitrogen, Carlsbad, CA) was used to synthesize first strand cDNA as per the
manufacturer’s guidelines. cDNA was used as the template for amplification of the genes of
interest and the control housekeeping genes (B-Actin # Hs99999903). Real time PCR
(QRTPCR) was performed using a 7900-sequence detector (PE-Applied Biosystems,
Norwalk, CT). Samples were analyzed in duplicate and, after normalizing the Ct values to
housekeeping genes, fold changes in expression were calculated using AACt (cycle
threshold) method (22). The primers obtained from Applied Biosystems were as follows:
IL-17A #Hs99999082_m1, IL-17F# Hs00369400_m1, ROR-C #Hs01076112_m1, MCAM/
CD146 #Hs00174838_m1.

2.6 Measurement of cytokines in culture supernatants

Measurement of cytokines present in the supernatants of sorted CD8+CD146+ T-cells and
CD8+CD146- T-cells stimulated with plate bound CD3/CD28 for 5 days. This was
performed by multiplex bead arrays using kits for Luminex assays (HCYTOMAG-60K-11
Human Cytokine Magnetic Millipore kit, Bellerica, MA) according to the manufacturer’s
instructions. Acquisition and analysis was performed on a Luminex-100 instrument using
Bio-plex 6.1 software (Bio-rad, Hercules, CA).

2.7 Statistical analyses

3. Results

Data obtained with cells from one donor were considered as one experiment (n). Statistical
analyses were performed using Graphpad Prism 6.0 software (La Jolla, CA), including the
calculation of mean, standard errors of the mean (SEM), and p values.. Within one
experiment, data were analyzed using a paired, two tailed, nonparametric Wilcoxon matched
pairs test in every instance where we sought to compare CD146+ and CD146- populations
isolated from the same donors (Figures 5, 6, and 8). Mann Whitney (Wilcoxon rank sum)
tests were used for Figures 1 and 7, as these concerned comparisons of populations rather
than paired samples. The significance level was set as p < 0.05, and the p values are given
for each series of experiments.

3.1 Expression of CD146 on T cell subsets

Among 71 healthy donors, the percentage of peripheral blood CD3+ T cell expressing
CD146 was 2.84 + 1.40% (mean £SEM), the percentage of CD8+ T cells expressing CD146

Clin Immunol. Author manuscript; available in PMC 2015 May 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Dagur et al.

Page 5

was 2.16 = 1.49% of all T cells. By comparison, 3.47 = 1.77% of the CD4+ T cells
expressed CD146 in healthy donors. Figure 1a illustrates the staining of CD146 on CD8+ T
cells. There was no statistically significant association between the percentages of the CD8+
CD146+ T cells and either the age or sex of the donor (Figures 1B and 1C).

3.2 Characterization of CD8+CD146+ T cells in healthy donors

A number of cell surface markers have been associated with Th17 cells such as CD161,
CD26, CCR6, and CCR5 (12-15). Using fresh peripheral blood from healthy donors, we
examined the CD8+CD146+ T cells for expression of these markers and observed that all of
these markers were highly co-expressed on the CD8+CD146+ T cell population (Figures
2A-D), but the CD146+ cells represented only a small subpopulation of each of these
markers on the total CD8+ T cell population. As a percentage of CD8+CD146+ cell, CD161
was expressed on an average (xsem) of 65.5% (8.1, n=5) of the cells, CD26 on 67.6% (11.1,
n=4), CCR6 on 68.3% (7.3, n=5), and CCR5 on 66% (2.2, n=3). Intracellular staining of
CD8+ CD146+ T cells from healthy donors also displayed a lack of co-expression of
perforin, and granzyme B with CD146 (Figure 2E-F). Fresh peripheral blood from healthy
donors stimulated for 6 hours with phorbol myristate acetate (PMA),ionomycin, and
brefeldin A was stained for CD3, CD4, CD8, CD146, a viability stain (Live\Dead Fixable
Aqua), and for intracellular IL-17A and IFN-y. These experiments demonstrated that both
of these cytokines were expressed in a portion, but not all, of the 6 hour stimulated
CD8+CD146+ T cells and that the percentage of CD8+CD146+ cells that produced IL17
was greater than the percentage of CD8+CD146— cells that produced IL17. Referring to
Figure 3, right panel: 8.43% of the CD8+CD146+ cells express IL-17A (upper right
quadrant divided by the upper right plus lower right quadrants [0.35 divided by the total of
4.15]) whereas only 0.27% of the CD8+CD146- cells express IL-17A (upper left quadrant
divided by the upper left plus lower left quadrants [0.26 divided by the total of 95.86]). This
shows a 30-fold enhancement of IL-17 production in CD8+CD146+ cells compared to the
CD146- counterparts if an equivalent number of cells were present. However, the latter are
more numerous in the circulation, and IL-17 production is not limited to the CD146+ cells.
Data from replicate experiments (Supplemental figure 2, n=4) showed IL17 secretion was
associated with CD146 expression of CD8+ cells if one looked at secretion as a percentage
of the parent population defined by the presence or absence of CD146.

3.3 QRTPCR studies of the expression of Tcl7-related genes

To confirm the observations made by immunophenotyping, QRTPCR was performed on
freshly sorted unstimulated cells. QRTPCR of the RNA isolated from freshly stained and
sorted CD8+CD146+ T cells demonstrated increased expression of IL-17A, IL-17F, and
ROR-c (Figure 4) compared to CD146-negative CD8+ T cell controls. In all PCR
experiments, expression of MCAM (CD146) was analyzed as a positive control to ensure
that cells had been properly sorted, and any sample not displaying CD146 gene expression
concordant with the sorting was eliminated from analysis. These data support that CD146
expression in CD8+ T cells identifies a Tc17 population.
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3.4 In vitro cytokine production of CD8+CD146+ T cells

CD8+CD146+ and CD8+CD146- T cells from peripheral blood of healthy donors was
sorted by flow cytometry and stimulated for 5 days in vitro with CD3/CD28 without the
addition of any exogenous polarizing cytokines. PMA ionomycin was added for the last 4
hours of this stimulation. After stimulation, the cells were stained and analyzed by flow
cytometry to examine intracellular cytokine expression. These experiments showed that the
CD8+CD146 positive T cells expressed significantly more IL-17A than did the
CD8+CD146-negative T cells (Figures 5A-C). These cells demonstrated expression of IFN-
v in both the CD146 positive and negative fractions

3.5 Multiplex bead array (Luminex) analysis of cytokines secreted in vitro

Culture supernatants were saved from the in vitro experiments in which sorted cells were
stimulated with CD3/CD28 for 5 days, in order to assess the levels of cytokines secreted into
the medium by CD8+CD146+ T cells and CD8+CD146— T cells. Multiplex bead arrays for
the analysis of cytokines in the supernatants from stimulated CD8+CD146+ T cells revealed
increased secreted IL-17A, IL-17F, and IL-22 compared to the culture supernatants from the
CD8+CD146- T cells (Figure 6), consistent with both the immunophenotyping and
QRTPCR data.

3.6 Studies in autoimmune diseases

In peripheral blood samples from patients with sarcoidosis, Behcet’s disease or birdshot
retinochoroidopathy, the percentages of total CD3+ T cells expressing CD146 were
significantly elevated compared to healthy controls (sarcoidosis: 4.58+2.3%; Behcet’s:
4.5+2.3%; birdshot: 4.5£2.6%) (Figure 7A). This elevation was not observed in both CD4
and CD8 subsets for all diseases, but rather was compartmentalized according to disease.
CDA4+ T cells expressing CD146 were significantly elevated in sarcoidosis (7.02+4.08%,
p<0.0001) and Behcet’s disease (6.2+3.5%, p<0.0001), and were elevated, but not
significantly in birdshot retinochoroidopathy (5.3+4.2%, p=0.1611, ns) (Figure 7B). By
contrast, CD8+ CD146+ T cells were only increased in Behcet’s disease (3.4+2.3%,
p=0.0032) and birdshot retinochoroidopathy (4.2+2.5%, p=0.0068), but not in sarcoidosis
(1.99£1.12%, p=0.8469, ns) (Figure 7C). The ratio of circulating CD4+CD146+ to
CD8+CD146+ cells could distinguish sarcoidosis from healthy donors as well as from
Behcet’s disease and birdshot uveitis (Fig 7D). No statistically significant differences in the
levels of CD146 positive cells were observed among patients in any of the diseases based on
whether ocular involvement was present or not (data not shown).

To confirm the Tc17 nature of the CD8+CD146+ T cells in disease, peripheral blood from
seven patients with uveitis (sarcoidosis (n=5), Behcet’s (n=1) and birdshot (n=1)) was used
to sort CD8+CD146+ and CD146- T cells and repeat the studies of 5 day in vitro
stimulation with CD3 and CD28. These experiments confirmed the Tc17 phenotype of the
CD8+ CD146+ T cells in disease (Figures 8 A-C). Interestingly, 5 day in vitro stimulation
with CD3/CD28 could increase the CD146 expression in the CD8+CD146- cells as well as
in the CD8+CD146+ cells, but IL-17 production only increased marginally in the former
whereas the latter showed a high degree of IL17 production on the CD146+ cells (Figure
8D).
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4. Discussion

CD4+ T cells secreting IL-17 have been studied far more extensively than CD8+ T cells
producing IL-17. Th17 cells have repeatedly been implicated in playing a role in the
pathogenesis of numerous autoimmune diseases including multiple sclerosis, psoriasis,
inflammatory bowel disease, sarcoidosis, as well as many others. By contrast, fewer studies
have been conducted on Tc17 cells, and, while these are found in elevated numbers in some
autoimmune diseases, including psoriasis, systemic lupus erythematosus, and immune
thrombocytopenia, the precise role of these cells remains to be delineated. Our previous
work, later confirmed by others, demonstrated that CD146 identified a population of Th17
cells with enhanced ability to bind to, and cross through, vascular endothelium (16-18). The
current data demonstrate a Tc17 phenotype for CD8+ T cells expressing CD146 (MCAM)
by surface marker expression, gene expression, and cytokine secretion. The CD8+CD146+
cells are phenotypically similar in both healthy and autoimmune diseases, although the
numbers of these cells increase in specific autoimmune diseases. Given the previously
demonstrated ability of CD146 to enhance binding of a number of cells types, including
CDA4+ T cells and Th17 cells, to endothelium (20, 21), it is likely that these Tc17 cells would
also use CD146 in a similar manner. CD146 expression by CD8+ T cells not only identifies
committed (needing no polarization) Tc17 cells, but also suggests a mechanism by which
these cells can extravasate to sites of inflammation.

CD146+ Th17 cells were elevated in all three of the diseases studied in comparison to
healthy controls, but only reached statistical significance in sarcoidosis and Behcet’s
disease. It is unclear if the elevation of CD146+ Th17 cells found in birdshot
retinochoroidopathy would reach significance if more samples were analyzed or if this
represents disease heterogeneity among these patients. These findings, together with the
observation that CD146+ Tc17 cells are increased in only Behcet’s disease and birdshot
retinochoroidopathy are intriguing. Behcet’s disease has been closely associated with HLA
class I antigens HLA-B*51 and HLA-Cw*1602 (23,24). Birdshot retinochoroidopathy also
has also been closely associated with an HLA class | antigen, specifically HLA-A29 (25,26).
By contrast, sarcoidosis is most often associated with class 11 antigens such as BTLN2 and
HLA-DQB1*0201 (27,28). It is thus interesting to speculate that increases in CD146+ Tcl7
cells in the peripheral circulation are associated with diseases linked to HLA class | rather
than class 1. Supporting this concept is the finding in a previous study that Tc17 cells are
overrepresented in skin lesions of psoriasis patients, a disease in which another class |
antigen, HLA-Cw®, is the strongest susceptibility candidate gene (29,30).

By looking at the ratio of CD146+Th17 to CD146+Tc17 cells, we could segregate cases of
sarcoidosis from both Behcet’s disease and birdshot retinochoroidopathy in a statistically
significant manner and with minimal overlapping cases. Classically these diseases have
quite distinct clinical appearances and should be simple to distinguish. Clinicians are well
aware of the sometimes dramatic overlap of clinical presentation in many disorders. This is
often the case with sarcoidosis which can have protean clinical manifestations and can
masquerade as several other ocular inflammatory disorders. In addition, previous therapy, in
our experience, may mask the granulomatous appearance to many disorders, including
sarcoidosis. Moreover, lung lesions in sarcoidosis may disappear during the course of the
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disease or because of the initiation of therapy, leaving only the ocular disease. Thus
additional diagnostic methods that can be applied to the clinical question may be very
helpful.

In summary, we have identified a novel population of human Tc17 cells identified by the
endothelial adhesion molecule CD146. By using human autoimmune diseases as model, we
show that this subset appears to be associated with autoimmune diseases linked to HLA
class I but not HLA class 11 genes. This population of CD146 Tc17 cells might prove useful
in distinguishing HLA class I-associated autoimmune diseases from class Il diseases, and
ultimately may provide a therapeutic target for the former.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

A. An example of CD146 staining on CD8+ T cells from a representative healthy donor. Gating was performed by first forward
versus side light scatter to identify lymphocytes, then CD8+ T cells were gated using a dot plot showing CD3 versus CD8.
B. The percentage of CD8+ T cells expressing CD146 in the peripheral blood of healthy donors as a function of age. There were
no significant changes in the percentage of CD146+CD8+ T cells in either males or females with increasing age.
C. The percentage of CD8+ T cells expressing CD146 in the peripheral blood of healthy donors by gender. Bars indicate
medians and interquartile ranges. Using the Mann Whitney test, no significant association with gender was observed.
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Figure 2.
Coexpression of various Tcl7-associated markers with CD146 on CD8+ T cells in fresh peripheral blood from a representative

healthy donor. The x axis on each plot is CD146.

A.CD161

B. CD26

C.CCR6

D. CCR5

Lack of coexpression of cytotoxic markers with CD146 on CD8+ T cells in fresh peripheral blood from a representative healthy
donor:
E. Perforin
F. Granzyme B
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Figure 3.
Production of intracellular IFN-y and IL-17A in CD8+ T cells in relationship to expression of CD146 in a representative sample

of fresh peripheral blood from a healthy donor stimulated for 6 hours with PMA, ionomycin, and brefeldin A.
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Figure 4.
QRTPCR of mRNA isolated from sorted CD8+CD146+ T cells obtained from fresh peripheral blood of healthy donors (n=5).

Fold changes are normalized mRNA levels for CD8+CD146+ T cells compared to CD8+CD146— T cells. For IL-17A,
insufficient signal for detection was present in 3 of the samples.
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IFN-y

A. Stimulation of sorted CD8+CD146+ T cells and CD8+CD146- T cells from healthy donors for 5 days in vitro with CD3/
CD28 without the addition of any exogenous polarizing cytokines. PMA, ionomycin, and brefeldin A was added for the last 4
hours of this stimulation. Intracellular IFN-y and IL-17A in CD8+CD146— T cells from a representative donor.

B. Intracellular IFN-y and IL-17A in CD8+CD146+ T cells from a representative donor.

C. Composite results of these experiments from 14 healthy individuals. Significance was determined using the Wilcoxon
matched pairs test and the bars indicate the mean SEM with 95% confidence intervals.
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Figure 6.

Supernatants from cultures of CD8+CD146- and CD146+ T cells from healthy individuals stimulated for 5 days with CD3/
CD28 (as described in the text) analyzed by multiplex bead arrays for cytokine secretion in culture supernatant. CD8+ CD146+
compared to CD8+CD146-T cells demonstrated more Tc17-related cytokines after stimulation in vitro with only CD3/CD28.
Significance was determined using the Wilcoxon matched pairs test and the bars indicate the mean SEM with 95% confidence
intervals. Significantly more IL-17A and IL-17F were found in culture of CD8+CD146+ cells than in their CD146—
counterparts, and significantly less TNF-a.. Production of IL-22 trends higher in CD8+CD146+ cultures but did not reach
significance at a level of 0.05.
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Figure 7.

The study of CD146 expression on total CD3+ T cells, CD4+ T cells, and CD8+ T cells in patients with autoimmune diseases.
Significance was determined using the Mann Whitney test. Brackets are the mean and SEM.
A. Percentage of CD3+ T cells expressing CD146 in peripheral blood of healthy donors and patients with sarcoidosis, Behcet’s
disease, or birdshot uveitis. Statistical significance between healthy and disease groups is indicated by the bars.
B. Percentage of CD3+ CD4+T cells expressing CD146 in peripheral blood of healthy donors and patients with sarcoidosis,
Behcet’s disease, or birdshot uveitis. Statistical significance between healthy and disease groups is indicated by the bars.
C. Percentage of CD3+ CD8+T cells expressing CD146 in peripheral blood of healthy donors and patients with sarcoidosis,
Behcet’s disease, or birdshot uveitis. Statistical significance between healthy and disease groups is indicated by the bars.
D. Ratio of circulating CD4+CD146+ to CD8+CD146+ cells in healthy and various autoimmune diseases. Statistical
significance between sarcoidosis and other disease groups and healthy controls is indicated by the bars.
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Figure 8.
Stimulation of sorted CD8+CD146+ T cells and CD8+CD146- T cells from patients with Behcet’s or birdshot uveitis for 5 days

in vitro with CD3/CD28 without the addition of any exogenous polarizing cytokines.
A. Intracellular IFN-y and IL-17A in CD8+CD146- T cells from a representative patient with Behcet’s disease.
B. Intracellular IFN-y and IL-17A in CD8+CD146+ T cells from a representative patient with Behcet’s disease.

C. Composite results of these experiments examining intracellular IFN-y and IL-17A from 7 patients (5 Sarcoidosis, 1 Behcet’s
and 1birdshot). Sarcoidosis is indicated as hollow circle Behcet’s is indicated by the inverted dark triangle and the birdshot by
the dark square. Significance was determined using the Wilcoxon matched pairs test and the bars indicate the mean SEM with

95% confidence intervals.
D. Sorted CD8+CD146- and CD8+CD146- cells stimulated for 5 days with CD3/CD28 both demonstrated an increase in

CD146 expression, but IL17 production was primarily associated with CD146 expression in only the CD8+CD146+ sorted cells.

Shown here are representative data from one healthy donor as well as one sarcoid patient and one Behcet’s disease patient.
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