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Abstract. Genetic polymorphisms in DNA repair
genes may influence individual variations in the DNA
repair capacity. Polymorphisms in the XRCCI gene
that cause amino acid substitutions may impair the
interaction of its proteins (XRCC1) with the other
enzymatic proteins and consequently alter DNA re-
pair function, which may be associated with the risk
of HIV-1/AIDS disease. In this study, we aimed to de-
termine the frequency of polymorphisms in XRCC/
codon 399 in a sample of Indian population with
HIV-1/AIDS to evaluate its association with the dis-
ease. Polymerase chain reaction and restriction frag-
ment length polymorphism were used to analyse
XRCCI Arg399GiIn polymorphisms in 300 positively
diagnosed cases with HIV-1/AIDS and an equal
number of negatively diagnosed controls of the
matched age. The XRCCI homozygous variant ge-
notype GIn399GIn was associated with an in-
creased risk of HIV-1/AIDS disease (OR = 1.8, 95%
CI 1.10-2.94), while no association was found with
the Arg399GIn genotype. Polymorphisms in the
XRCCI homozygous variant genotype for the 399GIn
allele were associated with the risk of HIV-1/AIDS
disease in a sample of North Indian population.
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Introduction

Acquired immune deficiency syndrome (AIDS) is a
set of symptoms and infection resulting from the dam-
age to the human immune system caused by human im-
munodeficiency virus (HIV) (Weiss, 1993). Usually, the
HIV infection leads to progressive decline in the func-
tionality and number of CD4" T lymphocytes, resulting
in AIDS development (McCune, 2001). Despite inten-
sive studies, several crucial questions remain to be ad-
dressed about the mechanisms through which HIV in-
fection induces T-cell death, and this subject is one of
the most controversial issues in AIDS research. McCune
(2001) has reported that the loss of CD4 T lymphocytes
during HIV-1/AIDS disease occurs either by direct de-
struction by HIV or through apoptosis. Other studies
have shown that the T-cell apoptosis is another mecha-
nism responsible for T-cell depletion in patients infected
with HIV (Ameisen et al., 1991; Terai et al., 1991; Hel
et al., 2006). De Flora (1996) and his team showed that
DNA damage in non-replicating cells may trigger cell
apoptosis. However, DNA repair pathways are responsi-
ble for maintaining the integrity of the genome in face of
environmental insults and DNA replication errors (Lin-
dahl, 2000). Polymorphisms in DNA repair genes can be
associated with the difference in their ability to repair
DNA damage and then may be a requisite for the risk of
many diseases, including cancer. Potentially functional
variants of DNA repair genes reside in the regions cod-
ing for the integrating domain of repair enzymes. Poly-
morphisms in this part of a gene may disturb or even
abolish the function of its protein product (Goode et al.,
2002).

One of the genes that play a role in the repair of DNA
damage is X-ray repair cross-complementing group 1
(XRCC1), which encodes the portion involved in the re-
pair of single-strand breaks (SSB) and in base excision
repair (BER) of damaged bases caused by endogenous
and exogenous agents (Shen et al., 1998). Several studies
have shown that one of the causes of cell death is DNA
damage (Nelson et al., 2002). Three polymorphisms at
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codons 194 (Arg-Trp), 280 (Arg-His) and 399 (Arg-Gln)
in the XRCCI gene have been detected (Shen et al.,
1998). In this study, we focused on the codon 399 poly-
morphism, because two other polymorphisms (codon
194 and 280) reside in functionally insignificant regions
(Shen et al., 1998; Thompson et al., 2000). It has been
reported that the polymorphisms in XRCC] that cause
amino acid substitutions may impair the interaction of
XRCCI1 with the other enzymatic portions and conse-
quently alter DNA repair function (Lunn et al., 1999;
Duell et al., 2000; Caldecott, 2003). The present study
was undertaken to explore the possible role of the
XRCCI Arg399Gln exon 10 polymorphism and its sig-
nificance for HIV-1/AIDS infection in North Indian
population.

Material and Methods

Subjects

All patients included in this study visited the Internal
Medicine Immunodeficiency Clinic of the Postgraduate
Institute of Medical Education and Research (PGIMER)
Chandigarh, India. Information regarding age, sex,
mode of transmission, medical history and occupation
was gathered from the subjects in a structured form. Pe-
ripheral blood samples (5 ml) of 300 positively dia-
gnosed patients and an equal number of controls, nega-
tively diagnosed, were collected from the same
geographic area after they had been confirmed to be se-
ronegative for HIV-1/AIDS by the enzyme-linked im-
munosorbent assay (ELISA) test. According to World
Health Organization (WHO) staging guideline of HIV-1/
AIDS and physician’s observations, the subjects were
classified into four stages; the mean of CD4 count was
used for comparative purposes. DNA was isolated from
peripheral blood by using the standard phenol-chloro-
form procedure and stored at -20 °C. DNA samples were
amplified to detect the polymorphisms in XRCCI
Arg399GlIn codon 399 to explore its influence on HIV-1/
AIDS infection among North Indian population.

Genotyping

XRCCI polymorphisms were determined by PCR re-
striction fragment length polymorphism (PCR-RFLP)
assay (Duell et al., 2000). For exon 10 codon 399, prim-
ers were 5°-CC CC AAGTACAG CCAG GT C-3’and
5’-TG TC CC GC TC CT CT CA GT AG-3’ (Sigma, St.
Louis, MO). The mix of 50 ul of the PCR reactions con-
taining 0.1 pl of DNA, 5 mmol/l dNTPs, 250 nM of
each primer and 1 U of Taq polymerase was added to
PCR buffer containing 10 mmol/l Tris-HCL, 1.5 mmol/l
MgCl, and 50 mmol/l KCI. PCR was performed under
the following conditions: denaturation at 94 °C for 4
min followed by 35 cycles of 30 s at 94 °C, 30 s at 60 °C
and 30 s at 72 °C and then for 10 min at 72 °C. Products
of 242-bp length were then visualized on 2% agarose
gel, digested with 5 U of Mspl restriction enzyme and
incubated at 37 °C overnight, and analysed on 2 % aga-

rose gel. Individuals homozygous for 399Arg displayed
94 and 148 bp fragments. The Arg399Glu heterozygous
individuals displayed 94, 148 and 242 bp fragments, and
homozygous variants for 399Glu showed only the 242
bp fragment.

Results

Subject characteristics

The study included 300 HIV-1/AIDS cases and an
equal number of negative controls from the North Indian
population. The distribution of mean age, gender, stand-
ard deviation, and P values have been summarized in
Tables 1 and 2. In terms of mean age and gender distri-
bution, there was no statistically significant difference
among cases and controls.

Analysis of the Arg399GIn polymorphism in the
XRCCI gene

The genotype and allele frequencies for the polymor-
phism analysed between cases and controls is given in
Tables 3 and 4. Allelic frequencies were in Hardy-Wein-
berg equilibrium. The frequencies of wild-type homo-
zygous for 399Arg, heterozygous, and variant homo-
zygous for 399GIn were 37, 42 and 21 %, respectively, in
the case group; the values were different from those in
the controls (44.3, 41.7, and 14.0, respectively). With re-
gard to the allele frequency of 399Arg and 399Gln, 58
and 42 % were found in the case group compared to 65.1
and 34.9 % in the controls (P < 0.05). Our findings dem-
onstrated that the individuals with the GIn/GIn genotype
had an elevated risk of HIV-1/AIDS as compared to those
with Arg/Gln (OR = 1.8; 95% CI 1.10 -2.94; P = 0.01)
genotype. The present study also showed that the 399GIn
allele had borderline increased risk for HIV-1/AIDS (OR
=1.35,95% CI1.07-1.72, P=0.01) and as the frequency
of 399GIn alleles increased, the risk for the disease in-
creased, too. No significantly increased risk of HIV-1/
AIDS for heterozygous individuals for the 399Arg allele
(OR =1.21; 95% CI 0.84—1.75; P = 0.33) was observed.
Concerning HIV-1/AIDS stages, along with the XRCC]
Arg399GIn genotype frequencies results it was found

Table 1. Number of cases and controls, mean age and stan-
dard deviation

Age (years) Cases Controls P value
(N =300) (N =300)
Mean + SD 35.23 £8.04 36.17 £10.49 0.179

Table 2. Gender distribution of cases and controls used in
this study

Gender Cases Controls P value
(N =300) (N =300)

Female 107 (35.7) 105 (35.0) 0.93

Male 193 (64.3) 195 (65.0)
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Table 3. Distribution of genotype frequency of the XRCC1 Arg399Gin polymorphism in HIV-1/AIDS patients and healthy

controls
XRCC1 Cases (N =300) Controls (N =300) OR (95% CI) P value
Arg/Arg 111 (37.0) 133 (44.3) Reference
Arg/Gln 126 (42.0) 125 (41.7) 1.21 (0.84-1.75) 0.33
Gln/GIn 63 (21.0) 42 (14.0) 1.80 (1.10-2.94) 0.01*

Table 4. Distribution of allele frequency of the XRCC1 Arg399Gin polymorphism in HIV-1/AIDS patients and healthy

controls
XRCC1 Cases Controls OR (95% CI) P value
Arg 348 (58.0) 391 (65.1) 1.35(1.07-1.72) 0.01%*
Gln 252 (42.0) 209 (34.9)

that 59.8 % of cases with stages III and IV of the disease
were heterozygous for Arg399GIn and variant ho-
mozygous for GIn399GIn genotypes, whereas 40.2 % of
the cases were wild-type homozygous for Arg399Arg.

Discussion

In this study the homozygous variant genotype of
XRCCI GIn399GIn was found to be more frequently
associated with an increased risk of HIV-1/AIDS. Pre-
vious studies showed an association between the
GIn399GIn genotype and an increased risk for various
cancers (Shen et al., 2000; Divine et al., 2001). The re-
sults on the XRCCI 399Gln allele frequencies in the
present study are consistent with those described by
Parak et al. (2002), Yu et al. (2003) and Rybicki et al.
(2004), who found that the 399Gln allele is associated
with an increased risk of cancer. In addition, these con-
clusions corresponded well with the finding that the sub-
jects with the 399GIn allele had a higher number of
chromosomal breaks per cell than those with other gen-
otypes (Wang et al., 2003). The present results may be
supported by the fact that the life cycle of retroviruses
including HIV distinguishes itself from that of other vi-
ruses by undergoing the process of reverse transcription
and insertion of its genome into that of the host. This
latest step is carried out by viral integrase (IN) in con-
cert with host proteins, most likely as part of the various
DNA repair machineries. A number of physical and/or
functional interactions have been described between the
viral constituents involved in the integration process
and cellular elements that may act as cofactors for ca-
talysis or gap repair (Turlure et al., 2004). Mechanisms
that have been proposed to be involved in DNA repair
and DNA metabolism during retroviral integration in-
clude base excision repair (BER) and homologous re-
combination (HR) (Brin et al., 2000, Yoder et al., 2000).
To the best of our knowledge, there is no published
report regarding the association between XRCCI
Arg399GIn polymorphisms and HIV-1/AIDS. It is, there-
fore, not easy to give sufficient and accurate explanation

of our findings of the XRCCI variant genotype asso-
ciated with increased risk of the HIV-1/AIDS disease.
Further functional studies of XRCCI polymorphisms
are necessary to give a clear picture about the role of
XRCCI. With regard to the relation between the devel-
opment of the disease and XRCCI Arg399Gln polymor-
phism, a significant association was found between the
XRCCI homozygous variant genotype GIn399GIn and
the stages of disease by comparison of the genotype fre-
quency with AIDS stages. The present observations
have suggested that the variant homozygous genotype
(GIn399GIn) may play a role in the developmental
stages of disease through its indirect effect on apoptosis,
and subsequent development of the disease. A credible
explanation for the present suggestions may be support-
ed by studies of Duell et al. (2000), who demonstrated
that the individuals with homozygous variant genotype
(GIn399GIn) had a higher frequency of sister chromatid
exchanges (SCE; marker of DNA damage) in their blood
lymphocytes than those with heterozygous or homo-
zygous wild-type genotypes. Other studies have linked
the DNA damage with apoptosis. Nelson et al. (2002)
have stressed that the increased DNA damage levels
might give rise to enhanced damaged-related apoptosis
in individual cells. Further functional studies of XRCC/
polymorphisms including larger numbers of patients are
needed and necessary to confirm our findings.

In conclusion, the present study is the first to explore
the significance of the XRCCI DNA repair gene poly-
morphism in HIV-1/AIDS patients and has suggested
that the 399GIn allele is associated with an increased
risk of HIV-1/AIDS disease in North Indian population.
Further studies, however, are needed to eclucidate the
precise process.

Acknowledgments

The present study was approved by the Ethics Com-
mittee of the Postgraduate Institute for Medical Educa-
tion and Research (PGIMER) in Chandigarh, India. We
thank the staff of participating clinics for their help in
the data collection.



186 R. C. Sobti et al.

Vol. 55

References

Ameisen, J. C., Capron, A. (1991) Cell dysfunction and de-
pletion in AIDS: the programmed cell death hypotheses.
Immunol. Today 12, 102-105.

Brin, E., Yi, J., Skalka, A. M., Leis, J. (2000) Modeling the
late steps in HIV-1 retroviral integrase-catalyzed DNA in-
tegration. J. Biol. Chem. 275, 39287-39295.

Caldecott, K. W. (2003) XRCC1 and DNA strand break repair.
DNA repair (Amst) 2, 955-969.

De Flora, S., Izzotti, A., Randerath, K., Randerath, E., Bartsch,
H., Nair, J., Balansky, R., van Schooten, F., Degan, P., Fronza,
G., Walsh, D., Lewtas, J. (1996) DNA adducts and chronic
degenerative disease. Pathogenic relevance and implications
in preventive medicine. Mutat. Res. 366, 197-238.

Divine, E. K., Gilliland, E. D., Crowell, R. E., Stidley, C. A.,
Bocklage, T. J., Strom, S. S., Spitz, M. R., Wei, Q. (2001)
Polymorphisms of DNA repair gene XRCC1 glutamine al-
lele is a risk factor for adenocarcinoma of the lung. Mutat.
Res. 461, 273-278.

Duell, E . J., Wiencke, J. K., Cheng, T. J., Varkonyi, A., Zuo,
Z. F., Ashok, T. D., Mark, E. J., Wain, J. C., Christian, D.
C., Kelsey, K. T. (2000) Polymorphisms in the DNA repair
genes XRCC1 and ERCC2 and biomarkers of DNA dam-
age in human blood mononuclear cells. Carcinogenesis 21,
965-971.

Goode, E. L., Ulrich, C. M., Potter, J. D. (2002) Polymorphisms
in DNA repair genes are associated with cancer risk. Cancer
Epidemiol. Biomarkers Prev. 11, 1513-1530.

Hel, Z., McGhee, J. R., Mestecky, J. (2006) HIV infection:
first battle decides the war. Trends Immunol. 27, 274-281.

Lindahl, T. (2000) Suppression of spontaneous mutagenesis
in human cells by DNA base excision-repair. Mutat Res.
46, 130-135.

Lunn, R. M., Langlosis, R. G., Hsieh, L .L., Thompson, C.
L., Bell, D. A. (1999) XRCC1 polymorphisms: effects on
aflatoxin B1-DNA adducts and glycophorin A variant fre-
quency. Cancer Res. 59, 2557-2561.

McCune, J. M. (2001) The dynamics of CD4+ T-cell depletion
in HIV disease. Nature 410, 974-979.

Nelson, H. H., Kelsey, K. T., Mott, L. A., Karagas, M. R.
(2002) The XRCC1 Arg399GIn polymorphism, sunburn,

and non-melanoma skin cancer: evidence of gene-environ-
ment interaction. Cancer Res. 62,152-155.

Parak, J. Y., Lee, S. Y., Jeon, H. S., Bae, N. C., Chae, S. C.,
Joo, S., Kim, C. H., Park, J. H., Kam, S., Kim, L. S. (2002)
Polymorphism of DNA repair gene XRCC1 and risk of pri-
mary lung cancer. Cancer Epidemiol. Biomarkers Prev. 11,
23-27.

Rybicki, B. A., Conti, D. V., Moreira, A., Cicek, M., Casey,
G., Witte, J. S. (2004) DNA repair gene XRCC1 and
XPD polymorphisms and risk of prostate cancer. Cancer
Epidemiol. Biomarkers Prev. 13, 23-29.

Shen, M. R., Jones, I. M., Mohrenweiser, H. (1998) Neocon-
servative amino acid substitution variants exist at poly-
morphic frequency in DNA repair genes in human healthy
humans. Cancer Res. 58, 60-608.

Shen, H., Xu, Y., Yu, R., Qin, Y., Zhou, L., Wang,X., Spitz,
M. R., Wei, Q. (2000) Polymorphism in DNA repair gene
XRCCI1 and risk of gastric cancer in a Chinese population.
Int. J. Cancer 88, 601-606.

Terai, C., Kornbluth, R. S., Pauza. C, D., Richman, D. D.,
Carson, D.A. (1991) Apoptosis as a mechanism of cell
death in cultured T lymphoblasts acutely infected with
HIV-1. J. Clin. Invest. 87, 1710-1715.

Thompson, L. H., West, M. G. (2000) XRCC1 keeps DNA
from getting stranded. Mutat. Res. 459, 1-18.

Turlure, F., Devroe, E., Silver, P. A., Engelman, A. (2004)
Human cell proteins and human immunodeficiency virus
DNA integration. Front Biosci. 9, 3187-3208.

Wang, Y., Spitz, M. R., Zhu. Y., Dong. Q., Shete. S., Wu, X.
(2003) From genotype to phenotype: correlating XRCC1
polymorphisms with mutagen sensitivity. DNA Repair
(Amst) 2, 901-908.

Weiss, R. A. (1993) How does HIV cause AIDS? Science 260,
1273-1279.

Yoder, K. E., Bushman, F. D. (2000) Repair of gaps in retro-
viral DNA integration intermediates. J. Virol. 74, 11191-
11200.

Yu, M. W,, Yang, S. Y., Pan, I. J., Lin, C. L., Liu, C. J., Liaw,
Y. F., Lin, S. M., Chen, P. J., Lee, S. D., Chen, C. J. (2003)
Polymorphism in XRCC1 and glutathione S-transferase
genes and hepatitis B-related hepatocellular carcinoma. J.
Natl. Cancer Inst. 95, 1485-365.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.16667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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 8
  /GrayImageDownsampleThreshold 1.16667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 1.08333
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /DetectCurves 0.000000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE <FEFF004b006f006d007000610074006900620069006c006900740061002000500044004600200031002e0034002c0020006f0062007200e1007a006b007900200033003000300020006400700069002c0020007000ed0073006d006f00200076006c006f017e0065006e00e100200070006f0064006d006e006f017e0069006e0061002c00200063006f006c006f00720020006d0061006e006100670065006d0065006e00740020004f00460046002c0020>
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




