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Tumor Necrosis Factor-α Gene
Polymorphisms in FMF and Their
Association With Amyloidosis

Mortaza Bonyadi, PhD1,2, Salahadin bahrami, MSc1,2,
Zohreh Jahanafrooz, MSc1,2, and Saeed Dastgiri, PhD3

Abstract
Familial Mediterranean fever (FMF) is an autosomal recessive disorder characterized by periodic provocative attacks of fever with
peritonitis, pleuritis, arthritis, or eriseplemya. Tumor necrosis factor-a (TNF-a) plays an important role in the regulation of the
immune response as a part of the cytokine network, including activation of macrophages and apoptosis. We investigated the
possible association of TNF-a promoter �1031T/C and �308G/A polymorphisms in 86 FMF patients carrying M694 V homo-
zygous mutation and 100 matched healthy controls both from Iranian Azeri Turks. Our data showed that patients with TNF-a
�308 GG are more susceptible to the development of amyloidosis and arthritis (P value <.05). These data also showed that the
frequency of TNF-a �308 A allele is considerably low among patients with amyloidosis, and it may have protective role among
them (odds ratio [OR]¼ 0.083, w2¼ 5.46, P value¼ .003). Further evaluation of this polymorphism may be important and need
further studies.
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Introduction

Familial Mediterranean fever (FMF) is an autosomal recessive

disorder that was characterized by recurrent inflammatory

attacks of fever and serositis1 and belongs to a group of rare

hereditary recurrent unprovoked inflammation called autoin-

flammatory diseases (AIDs).2 Familial Mediterranean fever is

the most frequent of the hereditary fevers, which include the

hyperimmunoglobulinaemia D with periodic fever syndrome

(HIDS; MIM 260920), and autosomal-dominant recurrent

fevers such as tumor necrosis factor receptor-1–associated

periodic syndrome (TRAPS; MIM 142680 and 134610).3 It

affects populations from Mediterranean ethnics, mainly

non-Ashkenazi Jews, Arabs, Armenians, Turks4, and Iranian

Azeri Turks.5,6 MEFV is the gene responsible for FMF located

on the short arm of chromosome 16 (16p13.3) and encodes a

protein named marenostrin or pyrin.4 Pyrin is produced in cer-

tain white blood cells (neutrophils, eosinophils, and mono-

cytes) that play a role in inflammation and in fighting

infections. More than 190 variants, primarily clustered in exon

10, have been identified so far.7 The pathogenesis of the dis-

ease is still unclear. Different studies have shown the increased

levels of interleukin 6 (IL-6), IL-10, serum soluble IL-2

receptor (sIL-2R), and tumor necrosis factor-a (TNF-a) dur-

ing or between the attacks of FMF,8,9,10 indicating the activa-

tion of cytokine network during these periods. Tumor necrosis

factor -a is a multifunctional, proinflammatory cytokine

implicated in various pathophysiological processes and plays

an important role in the regulation of the immune response as

a part of the cytokine network, including activation of macro-

phages and apoptosis.11 During inflammation, TNF-a stimulates

the expression of IL-1 and other cytokines that promotes leuko-

cyte migration and increases vascular permeability. In recurrent

episodes of FMF, all these manifestations exist, therefore TNF-a
may have an important role in the severity of attacks in FMF dis-

ease.8 TNF-a is located within the Major histocompatibility

complex (MHC) region on chromosome 6p21.3. This region is

highly polymorphic, and the TNF-a has a large number of poly-

morphisms wherein most of them are located in its promoter

region and some of them have effect on the expression level

of the gene.12 Most popular single-nucleotide polymorphisms
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(SNPs) in TNF-a are �1031(T>C), �863 and �857(C>A),

�851(C>T), �419(G to C inversion), �376, �308, �238,

�163, and �49 (G>A). The association of some of these poly-

morphisms with susceptibility to several AIDs like systemic

lupus erythematosus, insulin-dependent diabetes, inflamma-

tory bowel disease,13-15 Behçet’s disease (BD),16 and other

infections has been shown.12 The aim of this study was to find

the possible association of TNF-a �1031T/C and TNF-a
�308G/A polymorphisms with the severity of clinical

manifestations of FMF disease in patients from Iranian Azeri

Turkish ethnic group carrying M694 V homozygous mutation

for MEFV gene.

Material and Methods

Participant

Our case–control study included 86 Iranian Azeri Turkish

FMF patients with homozygous M694V mutation in

MEFV gene. These patients were also clinically diagnosed,

according to the diagnostic criteria of FMF.17 One hundred

healthy, unrelated, age- and sex-matched individuals from

the same geographical area without any familial history of

FMF or other inflammatory diseases were selected as the

control group.

Genotyping

Genomic DNA was extracted from peripheral blood cells using

simple salting out procedure.18 Both polymorphisms in the pro-

moter region of the TNF-a gene at positions �1031T/C and

�308G/A were detected by cleaved amplified polymorphic

sequence (CAPS) called as polymerase chain reaction–

restriction fragment length polymorphism (PCR-RFLP) assay.

For the amplification of�1031T/C polymorphism site via PCR,

we used the forward (50-GGGGAGAACAAAAGGATAAG-30)
and reverse (50-CCCCATACTCGACTTTCATA-30) primer

pair. Initially, the PCR was subjected to denaturation for 5 min-

utes at 95�C, followed by 30 cycles of amplification (30 seconds

at 95�C, 30 seconds at 55�C, and 30 seconds at 72�C). A final

elongation step (5 minutes at 72�C) was applied at the end of the

30 cycles. The PCR product is 270 bp. Then PCR followed by an

overnight digestion with the restriction enzyme BbsI (C allele,

159 and 111 bp; T allele, 270 bp) at 37�C. Digested PCR

fragments were separated by a 10% polyacrylamid gel electro-

phoresis and visualized by ethidium bromide staining. Forward

primers (50-AGGCAATAGGTTTTGAGGGCCAT-30) and

reverse (50-TCCTCCCTGCTCCGATTCCG-30) were used to

amplify the 107-bp DNA fragment of the TNF-a �308A>G

polymorphism. Polymerase chain reaction conditions included

5 minutes for initial denaturation at 95�C; 35 cycles at 95�C for

1 minute for denaturation, 30 seconds at 65�C for annealing, and

30 seconds at 72�C for extension, followed by 5 minutes at 72�C
for final extension. After amplification, the PCR products were

digested (at 37�C) by restriction endonuclease NcoI (G allele, 87

and 20 bp; A allele, 107 bp) for 16 hours. Digested PCR products

were electrophoresed in a 10% polyacrylamide gel and visua-

lized by ethidium bromide staining.

Statistical Analysis

Allelic and genotypic association between patients and healthy

controls was carried out using chi-square test with Yates

correction or Fisher exact test, where appropriate. Probability

values of .05 or less were regarded as statistically significant.

Differences in haplotype frequencies of each polymorphism

between patients and healthy controls were also analyzed using

chi-square test. The odds ratio (OR) and the 95% confidence

intervals (CI) were calculated for all data and used in analysis.

We calculated the frequencies of TNF-a �1031 and TNF-a
�308 polymorphisms for each clinical symptom separately,

and the possible differences between patients with and without

a specific clinical feature was studied using chi-square test and

comparing confidence intervals.

Results

The distribution of genotype and allele frequencies of TNF-a
�1031 T>C and TNF-a �308 G/A polymorphisms showed

no significant difference between FMF patients and healthy

controls in this cohort (Table 1).

We could identify the haplotype for all individuals except 4

of them that were heterozygous in both TNF-a �1031 and

TNF-a �308 polymorphisms. None of the identifiable haplo-

types showed significant differences between controls and

FMF patients (data not shown).

Clinical analysis of FMF patients showed that 89% (73 of 80)

had fever, 89.4% (76 of 85) had peritonitis, 50% (41 of 82) had

Table 1. TNF-a Polymorphisms in Iranian Azeri Turkish Patients With FMF and Healthy Controls

SNP Genotype Frequency (%) w2 (P Value) Allele Frequency (%) w2 (P Value) OR (95% CI)

�1031TC TT TC CC �(.906) T C .16 (.69) 1.12 (0.65-1.9)
Patient 56 (65.1) 28 (32.6) 2 (2.3) 140 (81.39) 32 (18.61)
Control 68 (68) 30 (30) 2 (2) 166 (83) 34 (17)
�308GA GG GA AA �(0.662) G A .45 (.5) 1.25 (0.64-2.4)
Patient 67 (77.9) 17 (19.8) 2 (2.3) 151 (87.79) 21 (12.21)
Control 83 (83) 15 (15) 2 (2) 171 (85.5) 19 (9.5)

Abbreviations: TNF, tumor necrosis factor, SNP, single-nucleotide polymorphism, OR, odds ratio, CI, confidence intervals.
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pleuritis, 50% (42 of 84) had arthritis, 35% (28 of 80) developed

amyloidosis, 25% (19 of 76) had myalgia, and 21.4% (15 of 70)

of them had erisiplemya.

In order to study the possible phenotype–genotype correla-

tions among patients with FMF, different genotypes and alleles

in correlation with their phenotypes were statistically analyzed

(Tables 2 and 3). The frequencies of TNF-a�308 GG, GA, and

AA genotypes in patients with amyloidosis were 0.964, 0.036,

and 0.0, and in patients without amyloidosis were 0.673, 0.288,

and 0.038, respectively (P value ¼ .0059). The frequencies of

TNF-a �308 GG, GA, and AA genotypes in patients with

arthritis were 0.881, 0.071, and 0.048 and in patients without

arthritis were 0.690, 0.310, and 0.0, respectively, (P value ¼
.0062). None of the other clinical features showed statistically

significant difference between different genotypes.

The numbers of G and A alleles of TNF-a �308 in patients

with amyloidosis were 55 (98%; 95% CI ¼ 90.5-99.6) and 1

(2%; 95% CI ¼ 0.03-0.94), respectively. These numbers for

patients without amyloidosis were 87 for G (82%; 95% CI ¼
73.7-88.2) and 19 for A (18%; 95% CI ¼ 11.7-26.3) alleles.

These data showed significant difference between these 2 groups

of patients with FMF (OR ¼ 0.083, w2 ¼ 5.46 and P value ¼
.003). Allelic analysis of data among patients with FMF with and

without arthritis showed no significant differences (Table 3).

Discussion

Familial Mediterranean fever is a hereditary AID characterized

by recurrent episodes of inflammation attacks, fever, and seroi-

tis.19-21 Against other inflammatory diseases in FMF, patients

return to the clinically normal conditions when the attack

disappears.22

Mainly in genetic disorders, it is well known that patients

with one and the same mutations may vary clinically. These

notifications reflect the existence of extra environmental fac-

tors or possible modifier genes that affect the disease pheno-

types. In the case of FMF, there is variable clinical profile

for patients carrying the same MEFV gene mutations. It

strongly suggests a possible role for other genetic and/or envi-

ronmental factors in disease progression. These potential fac-

tors can include those genes that participate in inflammation

such as IL-6, IL-10, sIL-2R, and TNF-a. Therefore, we theo-

rized that TNF-a as a proinflammatory cytokine may be a

modifier gene and have an effect on the progression and sever-

ity of FMF disease. Several reports have shown that the levels

of cytokines increase during and between the FMF attacks.20,21

There are several studies that investigate the association

between cytokines and inflammatory diseases.8,23-32 Akar

et al. showed that the SAA1�13T genotype may have an effect

on the development of amyloidosis.27 Some other studies sug-

gest a protective effect of the SAA1 beta and gamma alleles on

the development of amyloidosis.28,29,31 Touitou et al presented

Country of recruitment, rather than MEFV genotype, as a key

risk factor for renal amyloidosis in FMF.30 Karahan et al

showed that IL-6 �174 G>C polymorphism had not been asso-

ciated with FMF and amyloidosis.25 Kobak et al reported that

there had been no significant differences between patients with

FMF from Turks and controls for the TNF-a �1031 T>C and

�238 G>A polymorphisms,8 and Akar et al showed that there

was no significant difference between controls and patients

Table 2. Tumor Necrosis Factor-a Genotypes Distributions and Clinical Features

Gene Polymorphism Genotype Fever Pleuritis Periotonitis Amyloidosis Arthritis Myalgia Eriseplemya

�1031 TT 51/56 26/54 50/57 19/55 25/56 13/51 8/47
TC 23/27 14/27 25/27 8/24 16/27 6/24 7/23
CC 1/1 1/1 1/1 1/1 1/1 0/1 0
Totala 75/84 41/82 76/85 28/80 42/84 19/76 15/70

�308 GG 59/66 32/64 61/67 27/62b 37/66b 16/58 12/52
GA 15/16 8/16 14/16 1/16b 3/16b 2/16 3/16
AA 1/2 1/2 1/2 0/2b 2/2b 1/2 0/2
Totala 75/84 41/82 76/85 28/80 42/84 19/76 15/70

a Missing data excluded from analysis.
b P value <.05.

Table 3. Tumor Necrosis Factor-a Allele Distribution and Clinical Features

Gene Polymorphism Allele Fever Pleuritis Periotonitis Amyloidosis Arthritis Myalgia Eriseplemya

�1031 T 125/139 66/135 125/141 46/56 66/139 32/126 23/117
C 24/28 16/29 27/29 88/104 18/29 6/26 7/23
Totala 149/167 82/164 152/170 134/160 84/168 38/152 30/140

�308 G 133/148 72/82 136/152 55/140b 77/148 34/132 27/120
A 16/19 72/82 14/18 1/20b 7/20 4/20 3/20
Totala 149/167 144/164 150/170 56/160 84/168 38/152 30/140

a Missing data excluded from analysis.
b P value ¼ .003, OR ¼ 0.083, w2 ¼ 5.46.
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with FMF with and without amyloidosis for the TNF-a �308

G/A allele.24 Existence of coagulation abnormalities were

reported in patients with FMF so far.32 In many studies, the

relationship between inflammation and coagulation response

has been described.32-34 Production of both IL-6 and IL-8 was

considerably upregulated by activated protein C. Thrombin

enhanced the migration of leukocyte induced by IL-1 and

TNF-a.33,34 These data indicate the role of proinflammatory

cytokines (like TNF-a) in the activation of coagulation. In a

study, Bonyadi et al reported that TNF-a �1031 T>C showed

significant association with BD in Iranian Azeri Turks but

TNF-a �308 G>A did not.16 This is the first report of TNF-a
gene promoter polymorphisms association with FMF and its

clinical manifestations in patients from Azeri Turks living in

northwestern Iran. We had 86 patients with FMF carrying

M694 V homozygous mutation and 100 healthy samples for

control group both from Azeri population. Our data showed

no association between cases and controls for both TNF-a
�1031 T>C and TNF-a �308 G>A genotypic and allelic in

this cohort. These data support previous findings.

All recorded clinical symptoms of the patients were statisti-

cally analyzed regarding TNF-a polymorphisms (�1031 T/C

and�308 G/A) to find the possible role of them on progression

and severity of disease by comparing the genotypic and allelic

frequencies of patients with and without specific symptom.

Although the analysis of TNF-a �1031 T/C polymorphism

showed no significant association in the development of the

clinical features, statistically significant difference was found

between patients with and without amyloidosis and arthritis for

TNF-a �308 G/A polymorphism. Overall these findings indi-

cate that patients with TNF-a�308 GG genotype are more sus-

ceptible to amyloidosis and arthritis, and TNF-a �308 A allele

shows considerably lower sensitivity to amyloidosis and may

have protective role against amyloidosis in patients with FMF

carrying M694V mutation from Azeri Turkish population.

TNF-a �308 A allele showed no association with arthritis.
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15. Zúñiga J, Vargas-Alarcón G, Hernández-Pacheco G, et al. Tumor

necrosis factor-a promoter polymorphisms in Mexican patients

with systemic lupus erythematosus (SLE). Genes Immun. 2001;

2(7):363-366.

16. Bonyadi M, Jahanafrooz Z, Esmaeili M, et al. TNF-alpha gene

polymorphisms in Iranian Azeri Turkish patients with Behcet’s

disease. Rheumatol Int. 2009;30(2):285-289.

17. Livneh A, Langevitz P, Zemer D, et al. Criteria for the diagnosis

of familial Mediterranean fever. Arthritis Rheum. 1997;40(10):

1879-1885.

18. Miller SA, Dynes DD, Polesky HF. A simple salting out proce-

dure for extracting DNA from human nucleated cells. Nucleic

Acids Res. 1988;16(3):1215.

19. Ben-Chetrit E, Levy M. Familial Mediterranean fever. Lancet.

1998;351(9103):659-664.

20. Schattner A, Lachmi M, Livneh A, et al. Tumor necrosis factor in

familial Mediterranean fever. Am J Med. 1991;90(4):434-438.

4 Clinical and Applied Thrombosis/Hemostasis 000(00)

 at BROOKLYN COLL on September 19, 2012cat.sagepub.comDownloaded from 

http://cat.sagepub.com/


21. Baykal Y, Saglam K, Yilmaz MI, et al. Serum sIL-2r, IL-6, IL-10

and TNF-alpha level in familial Mediterranean fever patients.

Clin Rheumatol. 2003;22(2):99-101.

22. Livneh A, Langevitz P, Zemer D, et al. The changing face of

familial Mediterranean fever. Semin Arthritis Rheum. 1996;

26(3):612-627.

23. Ozel Demiralp D, Ekim M, Akar N. The effect of plasminogen

activator inhibitor-1 -675 4g/5 g polymorphism on familial Med-

iterranean fever (FMF) disease. Clin Appl Thromb Hemost. 2009;

15(4):443-447.

24. Akar N, Hasipek M, Akar E, et al. Serum amyloid A1 and tumor

necrosis factor-alpha alleles in Turkish familial Mediterranean

fever patients with and without amyloidosis. Amyloid. 2003;

10(1):12-16.

25. Karahan ZC, Ozturk A, Akar E, et al. Interleukin-6 (IL-6)�174 G/

C polymorphism in familial Mediterranean fever patients with

and without amyloidosis. J Nephrol. 2005;18(5):582-584.

26. Yilmaz E, Balci B, Kutlay S, et al. Analysis of the modifying

effects of SAA1, SAA2 and TNF-alpha gene polymorphisms on

the development of amyloidosis in FMF patients. Turk J Pediatr.

2003;45(3):198-202.

27. Akar N, Hasipek M, Ozturk A, et al. Serum amyloid A1-13 T/C

alleles in Turkish familial Mediterranean fever patients with and

without amyloidosis. J Nephrol. 2006;19(3):318-321.

28. Medlej-Hashim M, Delague V, Chouery E, et al. Amyloidosis in

familial Mediterranean fever patients: correlation with MEFV

genotype and SAA1 and MICA polymorphisms effects. BMC

Med Genet. 2004;5:4.

29. Turkcapar N, Tuncali T, Kutlay S, et al. The contribution of gen-

otypes at the MICA gene triplet repeat polymorphisms and MEFV

mutations to amyloidosis and course of the disease in the patients

with familial Mediterranean fever. Rheumatol Int. 2007;27(6):

545-551.

30. Touitou I, Sarkisian T, Medlej-Hashim M, et al. Country as the

primary risk factor for renal amyloidosis in familial Mediterra-

nean fever. Arthritis Rheum. 2007;56(5):1706-1712.

31. Bakkaloglu A, Duzova A, Ozen S, et al. Influence of Serum Amy-

loid A (SAA1) and SAA2 gene polymorphisms on renal amyloi-

dosis, and on SAA/C-reactive protein values in patients with

familial mediterranean fever in the Turkish population. J Rheu-

matol. 2004;31(6):1139-1142.

32. Aksu G, Ozturk C, Kavakli K, et al. Hypercoagulability: interac-

tion between inflammation and coagulation in familial Mediterra-

nean fever. Clin Rheumatol. 2007;26(3):366-370.

33. Esmon CT. Crosstalk between inflammation and thrombosis.

Maturitas. 2004;47(4):305-314.

34. Opal SM. Interactions between coagulation and inflammation.

Scand J Infect Dis. 2003;35(9):545-554.

Bonyadi et al 5

 at BROOKLYN COLL on September 19, 2012cat.sagepub.comDownloaded from 

http://cat.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /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 false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


