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Abstract

The skinassociated chemokine CTACHKlays a key role m many inflammatory
conditions andcould be instrumental in the pathophysiology of tisspecific
immunological diseases cu as oral lichen planus (OLP). In the present study, we
investigatedby RT-PCR, ELISA, chemotaxis assays, and fluorescactieated cell
sorting’ (FACS)the productionof CTACK in oral keratinocytes, its expression in
tissues from normal and OLP patierasd itsrolein T cell recruitmentCTACK was
produced by the oral epithelium andiitects chemotaxis of memory CLA+ cells to
the oral_ epitheliumCTACK mRNA was expressed constitutively in primary oral
epithelium and was increased during-prilammatorylFN-y treatment. We found a
constitutive ‘production of CTAK at a protein level in oral primary cellsthat
increased aftedlFN-y treatment Moreover, we confirmed that CTACK attracts

memory T cells and those T cells that express CLA above the level of basal migration

K eywordsiehemokine, CTACK, CCL27, oral inflammation, lichen planus

Background

Lichenmplanus (LP) is a chronicdell-mediated mucocutaneous inflammatory disease
that targets:the stratified epithelighere is increasing evidentat epithelialderived
cytokines, immune receptoend co-stimulatory molecules promote and sustain the
diseas&* ©ral lichen planus, (OLP) is known to be associatétth production of
IFN-y by infiltrating T lymphocytes.

Cutaneas T-cell attractant chemokine CTACK, also knownGGL27, is known for

its properties to attract memorycElls CTACK is highly expressed in the skin, both

normal and inflamedspecificallyby keratinocytesn the epidermi
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The oral cavity has many immunological features in common with the skin, however
the role of CTACK in the oral cavity immunity hgst to beinvestigated. Further,
anti-CCL27was found to be more potent than tacrolimus at reducing inflammation in

skin patients, highlighting potential therapeutic rofé™.

Questions addr essed
Aim of'this study was tinvestigatethe production of CTACK in oral keratinocytes,
its expression in tissues from normal and OLP patientsjtanole asa chemotactic

moleculemediatingT cell recruitment.

Exp. design

Threeprimary normal oral keratinocytstrains (NHOK1, NHOK2, NHOK3), the UP
cell line'?, and the H35% cell line were useth this study.

The cells were tested withiNF-a, IL-1p, andIFN-y treatmentor no treatmengfor 3,

6 or 24 _hours)RT-PCR was used to assess the expression of CTACK mRNA in
epithelial.cell linesThe supernatanta/ere also testefbr the presence dhe CTACK
proteintusingELISA. Peripheral blood mononlear cells (PBMC) were prepared
from fresh bloodobtained from healthy patientell supernatants derived from the
cytokine_treatment assaygere incubated with no antibody, monoclonal -dmiman
CTACK antibog, or mouse arthuman 1gG,isotype controlfor 30 minutes before
placing.in transwell.

Antibodies utilised to label the migrated PBL were monoclonal mouséehamiin
CD45RGR-Phycoerythrin, monoclonal rat aftuman CLAFITC and monoclonal
mouse _anthuman CD3 Cychrome. The migrated cell popul@ns were then
analysed using a florescence activated cell sorter (FACS) machine.

Materials.and methods are described under supplementary material 1 (S1).

Results

CTACKsmRNA wasexpressed in primary unstimulated oral keratinogydes levels
wereincreased when treated witlkN-y (Fig. 1a, fig. 1b).

The ELISAtest showed ancreased production of CTACK INHOK2, and a similar
trend in NHOK1 and 3(Fig. 19. However the biological triplicate showed a
statistically significant differencép=0.023638313etween the IFN treated and

This article is protected by copyright. All rights reserved



100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

non4reated cell linesThe average concentration produced inlfé-y treated cells
was557.74 pg/ml and 302.85 pg/ml in the unstimulated cells.

CTACK was released from the oral carcinoma cell line, H357 in similar
concentrations to the oral primyacell line (Fig. 1d), suggesting that H35@&re an
adequatestudy modelfor CTACK over time. CTACK wa produced by untreated
H357 cells but the concentration produced deses over time in culture. TNFand

IL-1p treated cells releaddower concentratinsof CTACK at 3hours compared to

the untreatedcells, but the amount increased over each time point ar&l wa
significantly.increased to the untreated cells after 6 and 24H&ls. treatment was
alsoableto significantly increase the concentrationGFACK in this cell typeafter

24 hours (Fig. 1d).

In the UP cell line CTACK was detected in untreatedIsedt all time pointsIFN-y
treatment slightly increased CTACK production at 3 andh®drs compared to
control cells, but not to a significant ldvé&imilarly, TNF-o and IL-1f treatment
increased the production of CTACK at 24 hours (Fig. 1d).

The cellpopulations were analysed after migration with the peripheral blood
lymphoeyte populatioand gated upon the level ofidrescence to CD3 and CD45RO

or CD3 and CLA into CD3+CD45R0O+ cells and CD3+CD45RO+CLA+ odllg.

2a, 2b).

Recombinanhuman CTACK attractechemory T cell population, significantly at 100
and 150ng. It can ao be shown that CTACK increasdge migration of memory T
cells expressingLA from peripheral blood above the level of basal migration, to a
significant dgree at 100ng (Fig. S1).

Both H357 and UP cell supernatants induced the migration of memory and CLA
positive, T cells above the level of basal migratiora CTACK-dependent @inner

(Fig. 2¢,.2d. TNF-a and IL-1 treatment of UP and H357 cells significantly increased
the migration of memory T cells to the extracted supernatant compared to ttod. cont
H357 cell=supernatant was able to induce a higher migration % of memory T cells
than the”UP cellsegardless of cell treatmerRreincubation of oral and cutaneous
keratinocyte. cell line supernatants with adfiACK antibody reduced the migration

of memory T cells and CLA+ T cells compared to thosteeated, and to a significant
extent inTNF-a /IL-1B-treated cells. Interestingly, by blocking CTACK activity there
was a significant increase in the migration of naive T cells to both cutaneous land ora

supernatants compared to those nottprated (Fig. 2c-2f).
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CTACK mRNA was expressed in the bmaflammatory disorder OLP and in NOM,
however, to low levels and to differing degrees in different samples (Fig. S2).

Conclusions

CTACK-is'eonstitutivelyproduced by @l keratinocytesandincreasesduring pro
inflammatory; IFNy, cytokine treatment.Further,it actively effects chemotaxis of
memory CLA+ cells to the oral epithelium. This is the first report of a tispeeific
chemokine being produced by cells in the oral cavitguggests thaCTACK may
play a _role in early recruitment of T cellhat could be instrumental in the
pathophysiology of tissugpecific immunological diseases such as oral lichen planus
(OLP).

Surprisingly, in OLP and NOM tissuéow-level CTACK mRNA was expresskin
most of the 'samples testeldpwever, CTACK may still phy a role in progressing
OLP lesions and not the chronic lesions tested in this study.
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Figurelegends

Figure 1. Human keratinocytes express the chemok@€ACK in vitro. a)
Expression of 18S in the dihelial cell lines norstimulated (13), and treated with
IFN-y for 48hours (46), and CTACK mRNA expression in these cell types are
represented.in lanes%and 1012 respectively. + represents the positive control for
18S and CTACK expression, skin cBNLanes marked- are the negative controls

for these samples. b) Densitometric analysis of the average CTACK mRNA
expressiops (normalised to 18S expression) in the 3 different primary oral
keratinocytes treated witlkrN-vy (ifn) or nontreated (con)c) The mean concentration

of CTACK produced in primary oral epithelial cell lines (n=3) stimulatéth 1000U
IFN-y (ifn) or left untreated for 24 hourd) The concentration of CTACK produced
(pg/ml) in the supernatants of H357 OP cells treated either with=N-y (ifn) or
TNF-o and IL-1B (TNF-a +IL-1pB) for 3, 6 or 24 hours as determined by ELISA. Each
result is the mean of triplicate samples +SD. *, ** represents a significant difference
p<0.05 or.p<0.01 respectively between the treated and control céiks sdérhe time

point.

Figure2:°3 colourFACS profile of T cellsexposedo oral and cutaneous cell lines
supernatantsThe cytometry plots for the PBL population labelled vajranti-CD3
and CD45RO with populations divided into CD3+CD45ROlo (R2) and
CD3+(D45R0hi (R3) andb) anttCD3 and CLA with gating corresponding to
CD3+CLA+ (R4) or CD3+CLA (R5). The normalised migration of T cell subsets to
supernatants of neimeated (con) oif NF-a and IL-1 treated (tnf+H1) keratinocyte
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cell lines. The migration of CD3+CD45ROhi (‘memory’ T cells) or CD3+CD45RO0lo
(‘naive’ T cells) toc) oral (H357) ord) cutaneous (UP) cell line supernatants, with or
without preincubation with an aMCTACK antibody (blocked). The migration of
CLA+CD3+ or CLACD3+ cells toe) oral (H357) orf) cutaneous (UP) cell line
supernatants, with or without pirecubation with an ariCTACK antibody (blocked).
Basal migration is the migration of these cell types to cetumimedium alone. *
represents a significant difference (p<0.05) in the migration induced by supesnatant

pretreated with antCTACK or nontreated.

Supplementary figure 1. The chemotaxis of T cells to recombinant CTACK. PBL
that had migrated were laled with florescent antibodies to T cell marker CD3,
memory cell marker CD45R0O and ‘skioming’ marker CLA. % migration is the
normalised chemotaxis i) CD3+CD45R0O+ cells ob) CD3+CD45RO+CLA+
compared to the number of specific input cells to 50, 1A®bOng of CTACK (ctack

50, ctack 100 and ctack 150 respectively). Basal migration is the migration of cells to
cell culturesmedium only. * represents a significant increase in the % migration

(p<0.05) compared to basal migration.

Supplementary figure 2: Expression of 18S and CTACK mRNA in OLP samples (1
8), NOMtissue (46) and positive control (+), wimflamed skin mRNA.
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