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ABSTRACT. Background: Lymph nodes (LNs) are among the first sites of tumor metastasis. The expression of
chemokines and chemokine receptors in LNs are involved in cancer prognosis and are considered to be good
predictors of tumor progression. The main aim of this study was to assess the expression of important, tumor-
promoting chemokines and chemokine receptors in LNs of breast cancer patients. Methods: LNs were isolated
from eighteen women diagnosed with breast cancer. Data were compared between positive and negative LNs.
Expression of chemokines and chemokine receptors were determined by quantitative real-time PCR (qRT-PCR)
and flow cytometry. Results: Results of qRT-PCR showed that all chemokines, in particular MCP-1, IL-8, SDF-1
and CXCL13, and chemokine receptors CXCR3, CXCR4 and CCRS5 showed greater mRNA expression in LN*
compared to LN° samples. However, these differences were not statistically significant. IL-8 and CXCRS5 gene
transcripts had significantly higher expression in LN* patients with stage III compared to those with stage I tumors
(P value = 0.04). Results of flow cytometry analysis showed a higher, significant presence of CD69*, CCR5* and
CD3*CCRS5™ cells in LN of LN* compared to LN breast cancer patients (P value<0.05). Expression of MCP-1 was
higher in LN* patients, which was near significance (P value = 0.07). Conclusion: Our findings provide additional
information on the expression of essential chemokines and chemokine receptors in LN and on their relationships to
important prognostic factors in breast cancer. These findings have important implications for immunotherapeutic
interventions in the treatment of breast cancer.
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Lymph nodes (LNs) are among the first sites of can-
cer metastasis. Although LN involvement is one of the
most important prognostic indicators, the exact mecha-
nisms have not been clearly identified. Chemokine and
chemokine receptor expression has been reported as the
main mediator that orchestrates the metastasis of tumor
cells to LNs. Several studies have proposed an impor-
tant role for CCR7 in the metastasis of different tumors
including breast, gastric, colorectal, and head and neck
cancers to the sentinel LNs (SLNs) where CCL21, the
CCRY7 ligand, is highly expressed [1-3]. Muller et al. have
demonstrated that CCR7 may help the tumor cells find their
way toward the LNs; whereas CXCR4 may facilitate their
metastasis from LNs to distant sites [4]. Thus, disruption
of the CCR7/CCL21 axis by the use of antagonistic agents
may show therapeutic effects by preventing LN metastases
in the early stages of tumor development [1]. The den-

sity of SDF-1* and CXCR4™" nodal cells were higher in
involved than non-involved LN in patients with squamous
cell carcinoma of the oral cavity (OCSCC) and of the lip
(LSCC) [5]. The significant expressions of CXCR4, CCR7
and CCR10 were shown in melanoma compared to pri-
mary melanocytes. The ligands of these receptors, SDF-1,
CCL21 and CCL27/CTACK have been demonstrated to be
expressed at high levels in their metastatic sites such as LNs
[6]. Another chemokine receptor mediating the metastasis
of tumors to the LNs is CXCR3[7, 8]. A number of studies
have reported the expression of RANTES and MCP-1 in
tumor-infiltrated LNs as well as breast tumor cells and
distant sites of metastases [9].

Based on these reports, we investigated further the expres-
sion of a variety of chemokines and chemokine receptors in
positive and negative LNs that were isolated from patients
with various stages of breast cancer.
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SUBJECTS, MATERIALS AND METHODS

Patients

Lymph nodes were isolated from 18 breast cancer patients,
of which 10 were LN* and 8 were LN". The clinicopatho-
logical characteristics of patients studied are presented in
table 1. The median age of the patients was 51 and the mean
age was 49 £ 11.5 years. All data were compared between
positive and negative nodes and with clinicopathological
characteristics of patients. Samples were taken and exami-
ned after patients gave fully informed consent.

Table 1
Clinicopathological characteristics of breast cancer patients used
for isolation of LNs.

Characteristics (%)
Tumour type
Infiltrative ductal carcinoma (IDC) 8(44.4)
Non-infiltrative ductal carcinoma 8(44.4)
(Medullary & invasive carcinomas)
Missing 2 (11.1)
Estrogen receptor
Positive 10 (55.5)
Negative 5(27.8)
Missing 3(16.7)
Progesterone receptor
Positive 10 (55.5)
Negative 5(27.8)
Missing 3(16.7)
HER2
Positive 10 (55.5)
Negative 5(27.8)
Missing 3(16.7)
Lymph node involvement
Positive 10 (55.6)
Negative 8(44.4)
Tumor size (cm)
T1(<2) 3(16.7)
T2 (2-5) 13 (72.2)
T3 (>5) 0(0)
Missing 2(11.1)
Stage
0 0(0)
I 4(22.2)
I 9(50)
I 3(16.7)
v 0(0)
Missing 2(11.1)
Histological grade
Low grade (I and II) 12 (66.7)
High grade (III) 2(11.1)
Missing 4(22.2)
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Isolation of LNs

LNs were isolated from breast cancer patients; tumor cell
metastases were pathologically examined both grossly and
through H&E staining. Then, each LN was dissected in a
Petri dish that contained 2 mL sterile RPMI (Biosera, UK)
until all cells were released. RPMI that contained lym-
phocytes and disseminated tumor cells were transferred
slowly on Ficoll-hypaque (Biosera, UK) and centrifuged
at 2,800 rpm for 20 minutes. The resultant ring was iso-
lated, washed with phosphate-buffered saline (PBS), and
the viability of isolated cells was verified with trypan blue
(Sigma, USA).

RNA extraction, cDNA synthesis and quantitative
real-time polymerase chain reaction (qRT-PCR)

A total of 1 x 10° lymphocytes were subjected to RNA
extraction by the phenol chloroform method. cDNA was
synthesized using a cDNA Synthesis Kit (Fermentas,
Canada). Then, expression of RANTES, SDF-1, CXCL13,
IP-10, IL-8, MCP-1, CXCR4, CXCR7, CXCR3, CXCRS,
CCRS5, CCR7 and CCR4 mRNAs were detected by a quan-
titative real-time polymerase chain reaction (QRT-PCR)
using a Bio-Rad thermal cycler. Approximately 2 wL of
cDNA was amplified in each 25 pL PCR reaction mix
that contained 2X SYBR Green Master Mix (Fermentas,
Canada), 10 pmol each of forward and reverse primers, and
DEPC-treated water. All data were compared to those from
the beta actin housekeeping gene. Forward and reverse
primers were designed with Primer 3 software.

Flow cytometry

For flow cytometry analysis, 10 x 10° cells were incubated
for five hours with brefeldin (BD Biosciences, USA) at
37°C in a CO; incubator. Cells were washed twice with
PBS and the following mAb combinations were used:
CCRS-FITC/RANTES-PE/CD3-Percp, MCP-1-PE/CD3-
Percp, CD69-FITC/IP-10-PE/CD3-Percp, intracellular
CXCR4-PE/CD3-Percp, extracellular CXCR4-PE/CD3-
Percp (BD Biosciences). Briefly, cells were initially stained
with 5 pL of FITC-conjugated mouse anti-human CCRS5
and CD69, PE-conjugated mouse anti-human CXCR4
and Percp-conjugated mouse anti-human CD3 antibodies
for the assessment of surface expression of the above
mentioned molecules. To exclude any non-specific bind-
ings, cells were additionally stained with isotype-matched
mouse monoclonal antibodies (BD Biosciences, USA).
After 30 minutes incubation at room temperature, cells
were washed twice with PBS. For intracellular staining,
400 L of the 1% cell fixative was added, and then incu-
bated for five minutes at 4°C after which it was washed
with 1 mL PBS at 300 g for five minutes at 4°C. We added
500 L of 0.2% saponin to the cells, which were allowed to
incubate for five minutes at 4°C and then centrifuged. Next,
1 mL of saponin was added and cells were washed. Cells
were either stained with 5 wL of PE-conjugated mouse anti-
human RANTES, MCP-1, IP-10 or CXCR4 antibodies.
After 30 minutes of incubation on ice, cells were washed
with 1 mL of saponin followed by 500 L of PBS at 300 g
for five minutes at4°C. Finally, 500 wL PBS was added and
approximately 20,000 events were collected and further
analyzed with the use of WinMDI 2.5 software.
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Statistical analysis

Expression of chemokine and chemokine receptor gene
transcripts were evaluated with the nonparametric Mann-
Whitney test using SPSS software v. 15 (Chicago, USA).
The relative amounts of gene transcripts were determined
from the 272CT formula. Relative expression was plot-
ted and evaluated by means of Prism 5 software (Inc; San
Diego CA, USA, 2003). In all statistical analyses, a P
value<0.05 was regarded as significant.

RESULTS

Chemokine and chemokine receptor gene transcripts
in LN* and LN samples

Expressions of chemokines and chemokine receptors were
compared between LN* and LN patients by qRT-PCR
and flow cytometry. Results of qRT-PCR showed that all
chemokines had more mRNA expression in LN* com-
pared to LN™ patients. MCP-1, SDF-1, CXCL13 and IL-8
had 4-, 3.8-, 3.7- and 3-fold higher expressions in LN*
patients; these differences were not statistically significant
(P value>0.05; figure I).

The expression levels of chemokine receptor mRNA
in LN* and LN breast cancer patients are presented in
figure 2. In LN* patients, CXCR3 had a 2-fold higher
mRNA expression, CCRS had a 2.7-fold higher, and
CXCR4 had a 1.5-fold higher mRNA expression compared
to LN patients.

A significant correlation was observed between the expres-
sion of MCP-1 and RANTES in LN* compared to LN
samples (P value<0.05).

Flow cytometry analyses

Expression of CXCR4 (intracellular and surface), IP-10,
CD69, CCR5, RANTES and MCP-1 in LNs of LN* and
LN breast cancer patients was analyzed by flow cytometry.
The schematic representation of flow cytometry analyses
of one of the patients is shown in figure 3. As a result, the
expressions of CD69 and CCR5 were significantly higher
in LNs of LN* compared to LN breast cancer patients.
The mean + SEM for CD69 was 24 =+ 2.3 for LN* and
17 £ 0.7 for LN patients (P value = 0.03). Mean == SEM
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Figure 1

Expression of chemokine mRNA in LN* and LN breast cancer
patients. Data are shown as the median of 2-4€T. P value> 0.05 for
all molecules.

Figure 2
Expression of chemokine receptor mRNA in LNs of LN* and
LN- breast cancer patients. Data are shown as the median of 2-4€T,
P value>0.05 for all receptors.

for CCR5 was 15 + 4.3 in LN* patients and 5 £ 1.1 in
LN patients (P value = 0.04). Expression of MCP-1 was
also higher in LN* patients, of which the P value was
approximately significant. The mean &+ SEM for MCP-
1 was 2 &+ 0.95 in LN* versus 0.07 & 0.07 in LN patients
(P value = 0.07). No difference was found in the expression
of other molecules studied between positive and negative
nodes (figure 4).

Co-expression of described molecules with CD3 was
also studied. As presented in figure 5, expression of
CD3*CCRS5™" was significantly higher in LNs from LN*
compared to LN patients (P value = 0.04). Mean + SEM
for CD3*CCR5* was 10 = 3 in LN*and 3 + 0.6
in LN™ patients (P value = 0.04). Also, expressions of
CD3*CD69* lymphocytes were higher in this group
of patients; the P value for these differences was
almost significant (P value = 0.07). No difference was
noted in the expressions of CD3*CXCR4*, CD3*IP-10",
CD3*RANTES", and CD3*CD69*IP10* between LN*
and LN patients.

Association between the expression of
chemokine/chemokine receptors in LNs and
clinicopathological characteristics of patients

Age

There was a significant positive relationship between the
expressions of CCR4, CXCR4 (P value = 0.03), CCRS,
CXCR7 (P value =0.05), CCR7, CXCL13 (P value =0.02)
and LN* patients between the ages of 50-80 years old.
No such correlations were observed in LN patients (P
value>0.05).

Vascular invasion

There were a significant relationship between the expres-
sions of CCRS5 (P value = 0.04), CXCL13 (P value = 0.02)
and SDF-1 (P value = 0.04) in LN* patients and vascular
invasion, however no such correlations were observed in
LN patients (P value>0.05).

Stage

Of all chemokines and chemokine receptors, IL-8 and
CXCRS5 were expressed significantly more in LN* patients
diagnosed with stage 3 disease compared to those with
stage 2 disease (P value = 0.04). No such correlations were
observed in LN patients (P value>0.05).
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Figure 3
A schematic representation of flow cytometry analysis in LNs of one of the patients studied.

DISCUSSION

Several reports have implicated a significant correla-
tion between chemokine/chemokine receptor expression
in LNs and cancer prognosis. Expression of chemokines
in draining LNs leads to the metastasis of tumor cells
and recruitment of activated T lymphocytes bearing cog-
nate chemokine receptors. However, recruiting T cells
have immunoinhibitory roles and a T regulatory-like
phenotype [10]. It has been reported that the immune
response in SLNs is downregulated by tumor cells that
produce immunomodulators, leading to immunosuppres-
sion of the SLN. The fewer numbers and maturity of
dendritic cells (DCs) and T cells in addition to the pro-
duction of immunoregulatory cytokines such as IL-10 and
TGF-B in SLNs have been suggested to be the leading
cause for this immunosuppression [11]. Increased expres-

sions of CCL21, SDF-1, IP-10, RANTES, MCP-1 and
CCL27 have been reported in draining LNs from differ-
ent types of cancers [1, 5, 6, 9]. Based on these studies,
the chemokine/chemokine receptor axis is important for
metastasis of tumor cells to the LNs; more information is
needed to design the appropriate therapeutic approaches
for inhibition of metastases.

In the present study, the expression profiles
of RANTES/CCRS, SDF-1/CXCR4/CXCR7,
CXCL13/CXCRS, IP-10/CXCR3, IL-8, MCP-1, CCR7
and CCR4 in positive and negative lymph nodes of breast
cancer patients were determined. Results of qRT-PCR
showed higher expressions of IL-8, CXCL13, MCP-1 and
CXCR4 mRNAs in LN* patients. A statistically significant
correlation was found between the expressions of CCRS,
CXCL13, SDF-1 and vascular invasion in LN* patients.
IL-8 and CXCRS were expressed significantly more in
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Co-expression of described molecules with CD3 in LNs of LN* and LN breast cancer patients. Data are shown as mean = SEM of cell

percentage. ** Statistically significant; * Near significance.

LN™ patients with stage 3 tumors compared to those
with stage 2 tumors. No such correlations were observed
in LN patients. Thus expressions of SDF-1, IL-8,
CXCL13, CXCRS5 and CCRS5 in the LNs of these breast
cancer patients might be more important than other
chemokine/receptors studied for LN involvement, result-
ing in a poorer prognosis for patients with breast cancer
in our area.

Pioneers of the concept that chemokine receptors pro-
mote tumor metastasis are Muller and his colleagues.
Their investigation of the expression of chemokine recep-
tors in human breast cancer has shown high expression
of the CXCR4 chemokine receptor and its ligand SDF-1
in metastasis-prone tissues such as LNs [4]. This has
been confirmed by other researchers who have shown the
importance of both CXCR4 and CCR7 in metastases to
LNs in breast cancer patients [12-14]. Cabioglu et al. have
found additional markers such as CXCR4 and HER2-neu
to be good predictors of LN involvement in breast cancer.
They proposed that positive LNs had higher expressions
of cytoplasmic CCR7, CXCR4 and HER2-neu compared
to negative LNs, however nuclear CXCR4 expression has
been found in LN tumors. Co-expression of cytoplasmic
CXCR4 with HER2-neu has been observed as the only

factor associated with involvement of four or more LNs in
LN* tumors [12]. It has been demonstrated that expression
of MCP-1 leads to LN metastasis and tumor recurrence in
both papillary thyroid carcinoma and squamous cell carci-
noma of the head and neck [15, 16]. RANTES and MCP-1
have been reported as highly expressed chemokines in
tumor-infiltrated LNs, causing metastases of CCR5- and
CCR2-expressing breast tumor cells to draining LNs [9].
A significant association was suggested between expres-
sions of RANTES and MCP-1 and breast malignancy.
MCP-1 significantly supports the release of RANTES, and
co-expression of these two chemokines leads to advanced
pathological stages of breast cancer [17]. Consistent with
these findings, we have detected higher expressions of
RANTES and MCP-1 in LN* samples, and observed
a significant, positive correlation between MCP-1 and
RANTES expressions in LN*, but not LN™ samples.

Results of flow cytometry analyses have shown higher
expressions of IP-107, CD69*, CD3*CD69*, CCR5™,
CD3*CCR5*, RANTES*, MCP-1* and CD3*MCP-1*
cells in LN* compared to LN patients. These differences
were statistically significant for the expressions of CD69*
CCR5* and CD3*CCR5* cells. CD69, as a signal trans-
duction receptor, is an earlier activation marker involved
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in proliferation and function of lymphocytes, NK cells and
platelets [18]. It has been previously shown that breast
cancer patients who survived longer following active, spe-
cific immunotherapy had lower numbers of CD69" and
CD4*"CD69* cells compared with those who died [19].
Interestingly, when metastatic tumor-draining LNs and
non-metastatic tumor-draining LNs of patients with early
cervical cancer were assessed, the number of CD4*Foxp3*
Tregs with the activated phenotype (HLA-DR* and
CD69") were significantly higher in metastatic tumor-
draining LNs [10]. Metastatic tumor-draining LNs are
believed to contain higher numbers of CD8*Foxp3* Tregs
and plasmacytoid dendritic cells (pDC), which downregu-
late T cell responses. It has been suggested that metastatic
tumor cells contribute to a tolerogenic response in tumor-
draining LNs in cancer patients [10].

As the expression of CCRS5 was significantly higher in
our LN samples of LN* patients, we have hypothesized
that this chemokine receptor may be important for metas-
tasis of breast tumor cells to the draining LNs; the use
of an anti-CCR5 monoclonal antibody may be a use-
ful therapeutic approach. Interestingly, Wysocki et al.
have shown the important role of CCR5 on Treg func-
tions in graft-versus-host disease (GVHD). They have
shown that CCR5-/- Tregs were less effective in prevent-
ing mortality from GVHD in animal models [20]. Since
we have detected high, significant expressions of CD69*
and CD3*CCR5" cells in LN* samples, it is conceivable
that the recruiting immune cells have an immunosuppres-
sive phenotype that inhibits anti-tumor immune responses
in metastatic LNs.

In conclusion, higher expressions of chemokines such as
IL-8, CXCL13, MCP-1 and RANTES by immune cells
may lead to the attraction of both tumor cells and more
immune cells bearing corresponding receptors to drain-
ing LNs. Some of these chemokines may increase tumor
cell survival as has been reported regarding CXCL13 [21].
Metastatic tumor cells provide a tolerogenic milieu in LNs
that impair the function of activated immune cells and
change their phenotype to an immunoregulatory-like phe-
notype. Therefore, chemokine/chemokine receptor axes
would be considered immunotherapeutic targets in cancer
metastases.

Acknowledgments. The authors thank patients for their kind
contribution in this project.

Disclosure. Financial support: This work was supported by
grants from Shiraz University of Medical Sciences and Shiraz
Institute for Cancer Research (ICR-100-504). Conflict of interest:
none.

REFERENCES

1. Raman D, Baugher PJ, Thu YM, Richmond A. Role of chemokines
in tumor growth. Cancer Lett 2007;256: 137-65.

2. Wang J, Xi L, Gooding W, Godfrey TE, Ferris RL. Chemokine
receptors 6 and 7 identify a metastatic expression pattern in squa-
mous cell carcinoma of the head and neck. Adv Otorhinolaryngol
2005;62: 121-33.

3. Ishigami S, Natsugoe S, Nakajo A, eral. Prognostic value
of CCR7 expression in gastric cancer. Hepatogastroenterology
2007; 54: 1025-8.

10.

13.

15.

16.

19.

20.

21.

77

. Miiller A, Homey B, Soto H, et al. Involvement of chemokine recep-

tors in breast cancer metastasis. Nature 2001;410: 50-6.

. Oliveira-Neto HH, Silva ET, Leles CR, etal. Involvement of

CXCL12 and CXCR4 in lymph node metastases and development
of oral squamous cell carcinomas. Tumour Biol 2008;29: 262-71.

. Morales J, Homey B, Vicari AP, et al. CTACK, a skin-associated

chemokine that preferentially attracts skin-homing memory T cells.
Proc Natl Acad Sci USA 1999;96: 14470-5.

. Monteagudo C, Martin JM, Jorda E, Llombart-Bosch A. CXCR3

chemokine receptor immunoreactivity in primary cutaneous malig-
nant melanoma: correlation with clinicopathologic prognostic
factors. J Clin Pathol 2007;60: 596-9.

. Kawada K, Sonoshita M, Sakashita H. Pivotal role of CXCR3

in melanoma cell metastasis to lymph nodes. Cancer Res

2004; 64:4010-7.

. Soria G, Ben-Baruch A. The inflammatory chemokines CCL2 and

CCLS5 in breast cancer. Cancer Lett 2008;267:271-85.

Battaglia A, Buzzonetti A, Baranello C, et al. Metastatic tumour
cells favour the generation of a tolerogenic milieu in tumour draining
lymph node in patients with early cervical cancer. Cancer Immunol
Immunother 2009; 58: 1363-73.

. Ishida T, Ueda R. CCR4 as a novel molecular target for immunother-

apy of cancer. Cancer Sci 2006;97: 1139-46.

. Cabioglu N, Yazici MS, Arun B, et al. CCR7 and CXCR4 as novel

biomarkers predicting axillary lymph node metastasis in T1 breast
cancer. Clin Cancer Res 2005;11: 5686-93.

Kang H, Watkins G, Douglas-Jones A, Mansel RE, Jiang WG. The
elevated level of CXCR4 is correlated with nodal metastasis of human
breast cancer. Breast 2005; 14: 360-7.

. Yasuoka H, Tsujimoto M, Yoshidome K, et al. Cytoplasmic CXCR4

expression in breast cancer: induction by nitric oxide and correla-
tion with lymph node metastasis and poor prognosis. BMC Cancer
2008; 8: 340.

Tanaka K, Kurebayashi J, Sohda M, eral. The expression of
monocyte chemotactic protein-1 in papillary thyroid carcinoma is
correlated with lymph node metastasis and tumor recurrence. Thyroid
2009; 19: 21-5.

Ferreira FO, Ribeiro FL, Batista AC, et al. Association of CCL2
with lymph node metastasis and macrophage infiltration in oral
cavity and lip squamous cell carcinoma. Tumour Biol 2008;29:
114-21.

. Soria G, Yaal-Hahoshen N, Azenshtein E, et al. Concomitant expres-

sion of the chemokines RANTES and MCP-1 in human breast cancer:
A basis for tumor-promoting interactions. Cytokine 2008;44:191-
200.

. Cambiaggi C, Scupoli MT, Cestari T, et al. Constitutive expression

of CD69 in interspecies T-cell hybrids and locus assignment to human
chromosome 12. Immunogenetics 1992;36: 117-20.

Yacyshyn MB, Poppema S, Berg A, et al. CD69+ and HLA-DR+
activation antigens on peripheral blood lymphocyte populations
in metastatic breast and ovarian cancer patients: correlations with
survival following active specific immunotherapy. Int J Cancer
1995;61:470-4.

Wysocki CA, Jiang Q, Panoskaltsis-Mortari A, et al. Critical role
for CCR5 in the function of donor CD4+CD25+ regulatory T
cells during acute graft-versus-host disease. Blood 2005;106:
3300-7.

Panse J, Friedrichs K, Marx A, et al. Chemokine CXCL13 is over-
expressed in the tumour tissue and in the peripheral blood of breast
cancer patients. Brit J Cancer 2008;99: 930-8.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier (FOGRA27)
  /Description <<
    /FRA <>
    /ENU <FEFF00530065007400740069006e006700730020006f00660020004a004c00450020002d002d00200043006f0072006c00650074005f00500072006500730073005f00560038>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


