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Abstract
Objective: The association between urokinase-plasminogen activator (PLAU) gene rs2227564 polymorphism and Alzheimer’s dis-
ease (AD) risk has been widely reported across different ethnic populations, with inconsistent results. Thus, we performed a
meta-analysis to assess the association between PLAU rs2227564 polymorphism and AD risk. Methods: Fixed or random
effect model was used as the pooling method to assess the basis of homogeneity test among studies. Summarized estimation of
odds ratio (OR) and 95% confidence interval (CI) were calculated. Heterogeneity among studies was evaluated using Q test and I2.
Publication bias was estimated using Harbord’s test. Results: A total of 27 studies (comprising 6100 AD cases and 5718 controls)
were included in this meta-analysis. The present meta-analysis showed a significant increased effect of T allele on risk of AD in
dominant model (fixed effect model [FEM] OR 1.123, 95% CI 1.025-1.231) and heterozygote comparison (CT vs CC; FEM OR
1.126, 95% CI 1.027-1.235). No publication bias was detected. Conclusion: This meta-analysis showed that T allele of rs2227564
polymorphism in PLAU gene could increase the effects on risk of AD, and this result needs to be confirmed by further studies.
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Background

Alzheimer’s disease (AD) is the most common form of demen-

tia in aging human. It is predicted that worldwide population of

AD would grow to over 100 million by 2050.1 Genetic varia-

tion has been postulated to influence the variable risk of AD

observed both within and across populations. Linkage studies

indicate that chromosome 10 contains several genetic risk loci

for late-onset AD.2,3 Urokinase-plasminogen activator (PLAU)

gene that maps to chromosome 10q22.2 is located within this

linkage peak and has been shown to block b-amyloid (Ab)

protein neurotoxicity and to enhance a-secretase cleavage of

the amyloid precursor protein and Ab degradation.4,5 The

PLAU protein is a serine protease whose action is to convert

plasminogen to plasmin. Plasmin is involved in the clearance

of secreted Ab, reducing aggregated forms of Ab and prevent-

ing Ab neurotoxicity. Therefore, PLAU is a reasonable

positional candidate for association with AD.

The rs2227564 (also called P141L) polymorphism in PLAU

gene is a variant in exon 6 which causes a proline to leucine

change at position 141 in the coded protein within the kringle

domain of PLAU at the junction between 2 b-pleated sheets.6,7

Additionally, this mutation (P141L) in PLAU gene was more

common and was a better candidate than the other coding

single-nucleotide polymorphisms (SNPs).8 Although several

articles8-21 have investigated the genetic associations between

rs2227564 polymorphism in PLAU gene and AD risk, the

results were inconsistent. Single studies may be underpowered

to estimate the effects of loci conferring small changes in

disease risk. So large-scale studies are required to reliably

confirm or refute gene–disease associations.22,23 Therefore,

we conducted a meta-analysis including 27 case–control stud-

ies comprising 6100 AD cases and 5718 controls to derive a

more precise estimation of the relationship between the PLAU

SNP rs2227564 and the AD risk.
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Methods

Search Strategy

A comprehensive search was conducted for available articles

published in English or Chinese up to September 2012 for

studies on the association between PLAU gene and AD from

the following databases: (1) PubMed, (2) Embase, (3) ISI (Web

of Science), (4) China National Knowledge Infrastructure

(CNKI), (5) China Biology Medical literature database (CBM),

and (6) Wan Fang Med Online. The search strategy used the fol-

lowing keywords: ‘‘AD,’’ ‘‘plasminogen activator urina’’ or

‘‘PLAU’’ or ‘‘rs2227564’’ or ‘‘P141L’’ or ‘‘PLAU_1,’’ and

‘‘polymorphism’’ or ‘‘mutation’’ or ‘‘variant’’. We also reviewed

the bibliographies of relevant articles and searched the studies

not captured by our database as well as those of relevant studies.

Inclusion Criteria

In the current meta-analysis, all relevant studies reporting the

association of PLAU gene rs2227564 polymorphism and AD

risk were considered for inclusion. The inclusion criteria were

as follows: (1) evaluation of the rs2227564 polymorphism in

PLAU gene and AD risk; (2) using a case–control or cohort

design; (3) English or Chinese language articles were included;

(4) numbers for the genotype was reported in the article or could

be obtain from authors or others; (5) the most recent or largest

population was selected if the studies were published with the

same or overlapping data by the same authors; (6) AD in each

articles were diagnosed explicitly; and (7) each subpopulation

was considered as a separate study in this meta-analysis if an

article reported results with different ethnicity subpopulations.

Accordingly, the following exclusion criteria were also used:

(1) abstracts or reviews; (2) genotype frequency not reported;

and (3) repeated or overlapped publications.

Data Extraction

Two investigators independently extracted the information

needed from all the studies based on the inclusion criteria. The

retrieved data were as follows: name of the first author, publi-

cation date, journal, country, mean age of the patients with AD

and control, selection criteria for cases, total number of cases

and controls, and genotype distributions in cases and controls.

If a consensus could not be established, a third investigator was

invited to the discussion.

Statistical Analysis

The chi-square (w2) analysis was used to test for deviation from

Hardy-Weinberg equilibrium (HWE) for the rs2227564 geno-

type distribution of PLAU gene in case groups and control

groups, and P < .05 was considered as departure from HWE.

Pooled measure was calculated as the inverse variance-

weighted mean of the logarithm of odds ratio (OR) with 95%
confidence interval (CI) to estimate the strength of association

between rs2227564 polymorphism in PLAU gene and risk of

AD for codominant model (T vs C), dominant model (TT þ
CT vs CC) and recessive model (TT vs CC þ CT), heterozy-

gote comparison (CT vs CC), and homozygote comparison

(TT vs CC), respectively. Heterogeneity among studies was

estimated using the I2 of Higgins and Thompson.24 The I2

reflects the proportion of total variation attributable to

between-study heterogeneity as opposed to random error or

chance. We would use the DerSimonian and Laird random effect

model (REM; if I2 > 50%)25 or fixed effect model (FEM; if I2 <

50%) as the pooling method. Metaregression with restricted

maximum likelihood estimation was performed to describe the

potentially important covariates, including sample size (the sum

of case and control numbers), age (ratio of age or median age in

the case group to that in the control group), and publication year

which might exert substantial impacts on between-study

heterogeneity. If no significant covariates were found to be het-

erogeneous, the ‘‘leave-one-out’’ sensitive analysis26 was carried

out to evaluate the key studies with substantial impact on

between-study heterogeneity. A study of influence analysis was

conducted27 to describe how robust the pooled estimator is to

removal of individual studies. An individual study that has

excessive influence should be removed if the point estimate of

its omitted analysis lies outside the 95% CI of the combined

analysis. Publication bias was assessed using Harbord’s test.28

All the statistical analyses were performed with STATA version

10.0 (Stata Corporation, College Station, Texas). Two-tailed

P � .05 was accepted as statistically significant.

Results

Characteristics of Studies

According to the comprehensive search and selection based on

the inclusion criteria, 14 articles (including 27 independent

studies) with 6100 AD cases and 5718 controls were identified

with data on association between rs2227564 polymorphisms

and susceptibility to AD. All the eligible studies included in

this meta-analysis were case–control designs. The characteris-

tics of rs2227564 polymorphism genotype distributions in

present meta-analysis are shown in Table 1.

Quantitative Synthesis

Results of pooled analysis are summarized in Table 2. The

meta-analysis showed a significant increased effect of T allele

on risk of AD in heterozygote comparison (CT vs CC; FEM OR

1.096, 95% CI 1.006-1.193), but this was only marginally sig-

nificant in the codominant model (REM OR 1.048, 95% CI

0.944-1.162) and dominant model (REM OR 1.085, 95% CI

0.956-1.232). However, no significant associations were found

in the recessive model (FEM OR 0.963, 95% CI 0.842-1.103)

and homozygote comparison (TT vs CC; FEM OR 1.031,

95% CI 0.869-1.224). After excluding 4 studies8,12,17,21 that

deviated from HWE in cases and/or in controls, significant

associations were also found between the T allele and increased

AD risk considering heterozygote comparison (CT vs CC;
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FEM OR 1.126, 95% CI 1.027-1.235), only marginally signifi-

cant in the codominant model (REM OR 1.059, 95% CI

0.941-1.193) and dominant model (REM OR 1.108, 95% CI

0.958-1.281) but not in the recessive model (FEM OR 0.960,

95% CI 0.833-1.105) and homozygote comparison (TT vs CC;

FEM OR 1.029, 95% CI 0.856-1.236).

Sources of Heterogeneity and Sensitive Analysis

Before and after excluding the studies8,12,17,21 deviating from

HWE in the cases and/or controls, strong evidence of heteroge-

neity was demonstrated in the codominant- and dominant-

inherited models for this meta-analysis. However, univariate

metaregression, with the covariates of sample size (the sum of

case and control numbers), age (ratio of mean age in the case

group to that in the control group), and publication year for the

rs2227564 polymorphism, showed that no covariates had a

significant impact on between-study heterogeneity (data not

shown). The key contributor of the study to between-study

heterogeneity was assessed by the ‘‘leave-one-out’’ sensitive

analysis26 in the included studies. Low and moderate heteroge-

neities (I2 < 50%) were found in any inherited models following

the exclusion of certain studies. However, the association of

PLAU gene rs2227564 polymorphism with AD risk was signif-

icant in the dominant model (FEM OR 1.123, 95% CI 1.025-

1.231) and heterozygote comparison (CT vs CC; FEM OR

1.126, 95% CI 1.027-1.235), only marginally significant in the

codominant model (FEM OR 1.012, 95% CI 0.944-1.085). We

also conducted a subgroup analysis with studies conducted in

Europe groups, America groups, and Asia groups (detailed data

are shown in Table 2). Figure 1 shows the forest plot of OR for

AD in dominant model of PLAU gene rs2227564 polymorphism

in all articles after excluding studies deviating from HWE in

cases and/or controls and sensitivity analysis.

Figure 1. Forest plots of relationship between urokinase-plasminogen activator (PLAU) gene rs2227564 polymorphism and Alzheimer’s disease
(AD) in dominant model (TT þ CT vs CC) after excluding the studies that deviated from Hardy-Weinberg equilibrium (HWE) in cases and/or
control groups and sensitivity analysis. White diamond denotes the pooled odds ratio (OR). Black squares indicate the OR in each study, with
square sizes inversely proportional to the standard error of the OR. Horizontal lines represent 95% confidence interval (CI).
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Influence Analysis

After exclusion of studies deviating from HWE in cases and/or

controls and sensitivity analysis, there is 1 individual study14

that should be removed, because the point estimate of its

omitted analysis lies outside the 95% CI of the combined anal-

ysis in codominant model, dominant model, and heterozygote

comparison. No independent study was found having excessive

influence on the pooled effect in the above-mentioned inherited

models after further excluding the individual study.14

Publication Bias

Harbord’s test was used to assess the publication bias. There is

no evidence showing publication bias for association between

PLAU gene rs2227564 polymorphism and AD in the above-

mentioned inherited models after exclusion of studies deviating

from HWE in cases and/or controls and sensitivity analysis.

Discussion

Urokinase-plasminogen activator gene is a serine protease that

converts plasminogen to plasmin, and plasmin also degrades

plasma Ab protein, affecting its circulating concentration that

might be important in AD neuropathogenesis or diagnosis.29,30

Since the first study that attempted to explore the association

between PLAU rs2227654 polymorphism and AD risk in

humans was reported in 2003,9 many studies have tried to repli-

cate the association. However, these results were inconsistent.

Therefore, a meta-analysis should be performed to form a more

precise estimation of those studies.

A total of 27 independent studies with 6100 AD cases and

5718 controls were included to assess the association between

rs2227564 polymorphism and AD. To our knowledge, this is the

first meta-analysis carried out to investigate the relationship

between PLAU gene rs2227564 genetic polymorphism and

AD. In the present meta-analysis, our pooled results showed that

the PLAU rs2227564 polymorphism was significantly associ-

ated with AD risk in the dominant model, heterozygote compar-

ison, and marginally significant in the codominant model after

exclusion of studies deviating from HWE in cases and/or

controls and sensitivity analysis. However, no significant asso-

ciations were found in the recessive model and homozygote

comparison. Evidence of heterogeneity was found for the

rs2227564 polymorphism with AD risk. Between-study hetero-

geneity is common in meta-analysis for genetic association

studies31 and exploring the potential sources of between-study

heterogeneity is the essential component of meta-analysis.32 The

between-study heterogeneity might arise from an indeterminate

number of characteristics that vary among studies, such as study

quality, characteristics of the subjects involved, genotyping

quality, variation of the covariate, and deviation from HWE in

some studies, and so on. Thus, we used metaregression to

explore the causes of heterogeneity for covariates. However,

sample size (the sum of case and control numbers), age (ratio

of mean age in the case group to that in the control group), and

publication year were not found to be the important sources of

between-study heterogeneity in this meta-analysis. Thus, we

used ‘‘leave-one-out’’ sensitive analysis,26 which aims to reduce

between-study heterogeneity and explore the potential important

causes of between-study heterogeneity for both covariates and

studies. The key contributor of the article to this low between-

study heterogeneity assessed by the ‘‘leave-one-out’’ sensitive

analysis was the one conducted by Finckh et al.9 When

we performed the data analysis, after the ‘‘leave-one-out’’ sensi-

tive analysis, on the studies that obeyed the HWE in cases and

controls, our results showed that the T allele of rs2227564 poly-

morphism in PLAU gene had significant effect on increased AD

risk. No publication bias were found in all the inherited models

after exclusion of studies deviating from HWE in cases and/or

controls and sensitivity analysis.

Meta-analysis that can summarize and review previously

published quantitative research has been recognized as an effec-

tive method to solve a wide variety of clinical questions. Never-

theless, some limitations have affected the objectivity of the

conclusions and should be addressed. For example, lack of orig-

inal information for included studies made it impracticable to

stratify by other variables, such as smoking status, drinking sta-

tus, family history, or other relevant diseases, which may affect

AD. In spite of these limitations, our meta-analysis also showed

some advantages. First, no publication biases were detected,

indicating that the whole pooled results may be unbiased;

second, substantial number of cases and controls were pooled

from different studies, which significantly increased the statisti-

cal power of the analysis, and so on.

Conclusions

Our study suggested that the mutant genotype of TT þ CT was

significantly associated with AD risk from 27 case–control

studies, and the T allele probably acts as an important AD risk

factor. With regard to AD with multifactorial etiology, large

well-designed epidemiological studies, especially considering

different ethnic background, gene–gene, gene–environmental

interactions, or other risk factors, should be performed in the

future to clarify the possible roles of PLAU rs2227564

polymorphism in the pathogenesis of AD.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The authors disclosed receipt of the following financial support for the

research, authorship and/or publication of this article: This report was

supported by the Fok Ying Tong Education Foundation (121034).

References

1. Brookmeyer R, Johnson E, Ziegler-Graham K, Arrighi HM.

Forecasting the global burden of Alzheimer’s disease. Alzheimers

Dement. 2007;3(3):186-191.

522 American Journal of Alzheimer’s Disease & Other Dementias® 28(5)



2. Ertekin-Taner N, Graff-Radford N, Younkin LH, et al. Linkage of

plasma Abeta42 to a quantitative locus on chromosome 10 in late-

onset Alzheimer’s disease pedigrees. Science. 2000;290(5500):

2303-2304.

3. Myers A, Holmans P, Marshall H, et al. Susceptibility locus for

Alzheimer’s disease on chromosome 10. Science. 2000;

290(5500):2304-2305.

4. Ledesma MD, Da Silva JS, Crassaerts K, Delacourte A, De Stroo-

per B, Dotti CG. Brain plasmin enhances APP alpha-cleavage and

Abeta degradation and is reduced in Alzheimer’s disease brains.

EMBO Rep. 2000;1(6):530-535.

5. Tucker HM, Kihiko M, Caldwell JN, et al. The plasmin system is

induced by and degrades amyloid-beta aggregates. J Neurosci.

2000;20(11):3937-3946.

6. Li X, Bokman AM, Llinas M, Smith RA, Dobson CM. Solution

structure of the kringle domain from urokinase-type plasminogen

activator. J Mol Biol. 1994;235(5):1548-1559.

7. Yoshimoto M, Ushiyama Y, Sakai M, et al. Characterization of

single chain urokinase-type plasminogen activator with a novel

amino-acid substitution in the kringle structure. Biochim Biophys

Acta. 1996;1293(1):83-89.

8. Myers AJ, Marshall H, Holmans P, et al. Variation in the

urokinase-plasminogen activator gene does not explain the chro-

mosome 10 linkage signal for late onset AD. Am J Med Genet B

Neuropsychiatr Genet. 2004;124B(1):29-37.

9. Finckh U, van Hadeln K, Muller-Thomsen T, et al. Association of

late-onset Alzheimer disease with a genotype of PLAU, the gene

encoding urokinase-type plasminogen activator on chromosome

10q22.2. Neurogenetics. 2003;4(4):213-217.

10. Papassotiropoulos A, Tsolaki M, Wollmer MA, et al. No associ-

ation of a non-synonymous PLAU polymorphism with Alzhei-

mer’s disease and disease-related traits. Am J Med Genet B

Neuropsychiatr Genet. 2005;132B(1):21-23.

11. Bagnoli S, Tedde A, Cellini E, Rotondi M, Nacmias B, Sorbi S.

The urokinase-plasminogen activator (PLAU) gene is not associ-

ated with late onset Alzheimer’s disease. Neurogenetics. 2005;

6(1):53-54.

12. Ertekin-Taner N, Ronald J, Feuk L, et al. Elevated amyloid beta

protein (Abeta42) and late onset Alzheimer’s disease are associated

with single nucleotide polymorphisms in the urokinase-type

plasminogen activator gene. Hum Mol Genet. 2005;14(3):447-460.

13. Riemenschneider M, Konta L, Friedrich P, et al. A functional

polymorphism within plasminogen activator urokinase (PLAU)

is associated with Alzheimer’s disease. Hum Mol Genet. 2006;

15(16):2446-2456.

14. Ozturk A, Minster RL, DeKosky ST, Kamboh MI. Association of

tagSNPs in the urokinase-plasminogen activator (PLAU) gene

with Alzheimer’s disease and associated quantitative traits. Am

J Med Genet B Neuropsychiatr Genet. 2007;144B(1):79-82.

15. Blomqvist ME, Reynolds C, Katzov H, et al. Towards compendia

of negative genetic association studies: an example for Alzheimer

disease. Hum Genet. 2006;119(1-2):29-37.

16. Pesaresi M, Batelli S, Prato F, et al. The urokinase-type plasmino-

gen activator polymorphism PLAU_1 is a risk factor for

APOE-epsilon4 non-carriers in the Italian Alzheimer’s disease

population and does not affect the plasma Abeta(1-42) level.

Neurobiol Dis. 2007;25(3):609-613.

17. Ji X, Jia L, Jia J. Relationship between urokinase plasminogen

activator gene polymorphism and sporadic Alzheimer’s disease.

Clin J Neurol. 2007;40(9):616-617.

18. Xiang S, Xu S, Li D. Relation between the P141L polymorphism

of urokinase plasminogen activator gene and late-onset Alzhei-

mer’s disease. J Capital Med Univ. 2008;29(3):278-282.

19. Giedraitis V, Kilander L, Degerman-Gunnarsson M, et al. Genetic

analysis of Alzheimer’s disease in the Uppsala Longitudinal

Study of Adult Men. Dement Geriatr Cogn Disord. 2009;27(1):

59-68.

20. Cousin E, Mace S, Rocher C, et al. No replication of genetic

association between candidate polymorphisms and Alzheimer’s

disease. Neurobiol Aging. 2011;32(8):1443-1451.

21. Zhou X, Zou T, Ku M, Xing S, Yue Y. The analysis of

Alzheimer’s disease and PLAU gene polymorphisms in Xin-

jiang Uygur and Chinese Han. Chin J Nerv Ment Dis. 2010;

36(11):688-690.

22. Ioannidis JP, Trikalinos TA, Ntzani EE, Contopoulos-Ioannidis

DG. Genetic associations in large versus small studies: an empiri-

cal assessment. Lancet. 2003;361(9357):567-571.

23. Lohmueller KE, Pearce CL, Pike M, Lander ES, Hirschhorn JN.

Meta-analysis of genetic association studies supports a contribu-

tion of common variants to susceptibility to common disease. Nat

Genet. 2003;33(2):177-182.

24. Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-

analysis. Stat Med. 2002;21(11):1539-1558.

25. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring

inconsistency in meta-analyses. BMJ. 2003;327(7414):557-560.

26. Patsopoulos NA, Evangelou E, Ioannidis JP. Sensitivity of

between-study heterogeneity in meta-analysis: proposed metrics

and empirical evaluation. Int J Epidemiol. 2008;37(5):1148-1157.

27. Tobias A. Assessing the influence of a single study in the meta-

analysis estimate. Stata Tech Bull. 1999;47(8);15-17.

28. Harbord RM, Egger M, Sterne JA. A modified test for small-study

effects in meta-analyses of controlled trials with binary endpoints.

Stat Med. 2006;25(20):3443-3457.

29. Melchor JP, Pawlak R, Strickland S. The tissue plasminogen

activator-plasminogen proteolytic cascade accelerates amyloid-

beta (Abeta) degradation and inhibits Abeta-induced neurodegen-

eration. J Neurosci. 2003;23(26):8867-8871.

30. Solfrizzi V, D’Introno A, Colacicco AM, et al. Circulating bio-

markers of cognitive decline and dementia. Clin Chim Acta.

2006;364(1-2):91-112.

31. Munafo MR, Flint J. Meta-analysis of genetic association studies.

Trends Genet. 2004;20(9):439-444.

32. Lau J, Ioannidis JP, Schmid CH. Summing up evidence: one

answer is not always enough. Lancet. 1998;351(9096):123-127.

Wu et al 523



<<
  /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


