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Immune Responses to Six Synthetic Peptides of Capsid Protein 
with Sera from HIV-1 Infected Individuals 
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Yongtang Zheng1, 3 
 
Many B cell epitopes within p24 of human immunodeficiency virus type 1 (HIV-1) were identified, while most of 
them were determined by using murine monoclonal antibodies reacting with overlapping peptides of p24. 
Therefore these epitopes may not represent the actual epitopes recognized by the HIV-1 infected individuals. In the 
present study, immune responses of 67 HIV-1 positive sera from Yunnan Province, China to five peptides on p24 of 
HIV-1 and one of HIV-2 were analyzed. All of 67 sera did not recognize peptide GA-12 on HIV-1 and peptide 
AG-23 on HIV-2, which indicated that GA-12 was not human B cell epitope and AG-23 did not cross-react with 
HIV-1 positive serum. Except 13 sera (19.4%), all remaining sera did not recognize peptides NI-15, DR-16, DC-22 
and PS-18, which indicated that these four peptides represented B cell linear epitopes of HIV-1 p24 in some HIV-1 
infected individuals but not the immuno-dominant epitopes in most individuals. Cellular & Molecular Immunology. 
2005;2(4):289-293. 
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Introduction 
 
The capsid protein (CA) p24 is one of the main structural 
proteins of human immunodeficiency virus type 1 (HIV-1). 
There are about 1,500 p24 molecules composing virus capsid 
in a mature virion (1, 2). The p24 is the most abundant 
protein produced during virus replication. It not only induces 
an early and strong immune response but also is the earliest 
marker of HIV-1 infection. Additionally, p24 is one of the 
most conserved viral proteins and shows very little antigenic 
variations among the strains of HIV-1 isolated. These 
attributes contribute to marker of infection and potential 
candidate of vaccine. So it is significant to identify B cell and 
T cell epitopes on p24 for guiding the development of HIV-1 
detecting reagents and vaccines. 

Many B cell epitopes in p24 have been identified (3). 
However, most of them were determined by using murine 
anti-p24 monoclonal antibodies (mAbs) which reacted with 
overlapping peptides covering the entire CA sequences of 
HIV-1 (4-10). Sera from immunized mice (11), rabbits (7, 12) 
or sheep (7) were used in some studies, but human antibodies 
were used in few reports. Langedijk and colleagues studied 
the epitopes on HIV-1 p24 using mAbs of mouse and sera 
from a broad range of species, including mouse, rabbit, sheep 
and human (7). Their results indicated that the epitope 
spectra of HIV-1 p24 were obviously different not only 
between individuals of the same species but also between 
species. The epitopes identified by other mammals may not 
represent the actual epitopes recognized by HIV-1 infected 
human beings. It is practically useful to identify these actual 
epitopes. One of the methods is using positive sera from 
HIV-1 infected individuals to react with peptides of p24 
rather than murine mAbs or other mammalian sera against 
p24. 

Several peptide studies were showed rather strong 
antigenicity. Rabbit serum immunized with GQMREPRGSDIA 
(GA-12 in this study) linked resin can react with p24 of 
HIV-1 by Western blot (13). GA-12 coupled to bovine serum 
albumin can react with 26 of 31 HIV-1 positive sera from 
Australia (14). Murine mAb EB1A9 can recognize peptide 
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NPPIPVGEIYKRWII (NI-15) as an epitope of p24 (4). 
PGHKARVL and AEAMS which lie in PS-18 were two 
epitopes of p24 and p2 respectively (5). According to these 
results and other references, we synthesized six peptides of 
HIV-1/2 CA and investigated the immune responses of 67 
HIV-1 positive human sera with them, and attempted to 
determine whether or not these peptides were human 
immuno-dominant epitopes of CA and to evaluate their 
diagnostic usefulness. 
 
Materials and Methods 
 
HIV-1 positive human sera  
The positive sera were collected during 1996 from 67 HIV-1 
infected individuals in Lincang, Gengma, Zhenkang, 
Fengqing, Yunxian and Jinggu of Yunnan Province, China. 
All sera were HIV-1 positive demonstrated by ELISA and 
Western blot. Triton X-100 was added to a final 
concentration of 0.5% to inactivate virus before test. 
 
Peptides 
Five peptides within HIV-1 Gag p24 (4-6, 13, 16) and one 
within HIV-2 Gag was synthesized according to Merrifield’s 
solid-phase synthesis method by Shanghai Institute of 
Organic Chemistry, Chinese Academic of Sciences (Table 1). 
A cysteine residue was added to each peptide that was not 
terminated with cysteine residue (the C in parentheses). 
 
HIV-1 lysate and recombinant HIV-1 p24  
After 72 h culturing, the H9/HIV-1IIIB supernatants were 
collected and concentrated by PEG. The viral pellets were 
lysed in PBS supplemented with 0.5% Triton X-100. 
Recombinant HIV-1 p24 (rp24) was produced as GST-p24 
fusion protein in Escherichia coli transformed with 
pGEX-6p-3/p24 subtype B. According to manufacture’s 
instruction, the fusion protein was purified by Glutathione 
Sepharose 4B (Amersham Pharmacia) affinity purification, 
and then p24 was cleaved from the fusion protein by 
PreScission protease (Amersham Pharmacia). 
 
Enzyme-linked immunosorbent assay (ELISA) 

Responses of antibodies to lysate, rp24 and peptides were 
detected by ELISA as previously described (17). Briefly, 
peptide (5 μg/ml), rp24 (1 μg/ml) and HIV-1 lysate (1:400) 
dissolved in 0.05 M sodium carbonate/bicarbonate buffer (pH 
9.6) were used to coat a 96-well plate, respectively. The 
plates were blocked with 5% milk, 0.02% NaN3 in PBS-T 
(PBS-TMN). Fifty-fold dilution of positive sera samples in 
PBS-TMN were added into each coated wells and uncoated 
wells (as the background) and incubated for 2 h at 37°C. 
Then HRP conjugated goat anti-human IgG, substrate 
o-Phenylenediamine were added sequentially. The reaction 
was stopped by 2 M H2SO4. The wells coated with rp24 and 
HIV-1 lysate were used as positive control and uncoated 
wells as background. The corresponding background optical 
density (OD) values were subtracted from OD values of each 
sample. The cut-off absorbance was designated as 0.2. 
 
Results 
 
Antibody responses of 67 human sera to peptides and proteins 
were carried out by ELISA. As shown in Figure 1 and Table 2, 
all sera strongly reacted with both HIV-1 lysate and rp24. No 
serum recognized and reacted with both peptides GA-12 

Table 1. Peptides and their sequences 
 

Strain Peptide Sequence Position 
in Gag 

GA-12 GQMREPRGSDIA (C)* 226-237
NI-15 NPPIPVGEIYKRWII (C) 253-267
DR-16 DIRQGPKEPFRDYVDR (C) 284-299
DC-22 DCKTILKALGPAATLEEMMTAC 329-350

HIV-1 
(HXB2) 

PS-18 PGHKARVLAEAMSQVTNS (C) 356-373

HIV-2 
(ROD) 

AG-23 AEWDVQHPIPGPLPAGQLREPR
G (C) 

211-233

* C in parentheses was cysteine residue added by synthesis. 
 
 
 

Table 2. Reactivity of human sera to HIV-1IIIB lysate, rp24 
and peptides 
 

Strain Coating 
antigen 

Positive sera 
(OD value) 

Number of
positive 

Reactive 
frequency (%)

GA-12 None 0 0.0 

22# (0.264) NI-15 
61# (0.247) 

2 3.0 

13# (0.328)a 

21# (0.328) 
39# (0.328) 

DR-16 

46# (0.303) 

4 6.0 

2# (0.203) 
9# (0.238) 
11# (0.337) 
18# (1.168) 
21# (0.209) 
39# (0.338) 
56# (0.249) 

DC-22 

60# (0.204) 

8 11.9 

11# (0.203) 
13# (0.219) 

HIV-1 
(HXB2)

PS-18 

54# (0.403) 

3 4.5 

HIV-2 
(ROD) 

AG-23 None 0 0 

rp24 All 67 100 HIV-1IIIB

Virus lysate All 67 100 
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(HIV-1) and AG-23 (HIV-2). The result indicates that 
GQMREPRGSDIA (GA-12) is not the B cell epitope on p24. 
The HIV-1 positive sera did not serologically cross-react with 
the sequence AEWDVQHPIPGPLPAGQLREPRG (AG-23) 
on HIV-2 Gag. 

There were 13 sera (19.4%) among 67 sera tested 
recognizing and reacting with peptides NI-15, DR-16, DC-22 
and PS-18. The others did not react to these four peptides. 
The reactivity frequencies of peptides NI-15, DR-16 and 
PS-18 with sera were 3%, 6% and 4.5% respectively. The 
reactivity frequency of peptide DC-22 was rather high, up to 
12%. Among these 13 peptide-positive sera, No.21 and 39 
sera can react to peptides DR-16 and DC-22, No.11 upon 
DC-22 and PS-18, No.13 on DR-16 and PS-18 simul- 
taneously, while the others can only recognize one of the four 
peptides. Weak immune responses of most peptide-positive 
sera to the peptides were observed. OD values of 9 sera (69%) 
were between 0.20-0.30 and 6 sera (46%) between 0.30-0.40. 
Only 2 sera (15%) were above 0.4. No.54 serum moderately 
reacted with PS-18 (OD 0.403), and No.18 serum strongly 
reacted to DC-22 (OD 1.168). These results indicated that 
these four peptides represented as B cell linear epitopes of 
HIV-1 p24 in some HIV-infected individuals but not the 
immuno-dominant epitopes in most individuals. All 13 
peptide-positive sera were randomly distributed geo- 

graphically. 
 
Discussion 
 
In this study, six peptides derived from HIV-1/2 CA were 
synthesized according to available results and serological 
reactivities with Chinese HIV-1 positive sera were studied to 
determine whether or not these peptides were epitopes of p24 
recognized by human B cells. Our results indicated that these 
five peptides were not the immuno-dominant B-cell epitopes. 
The peptides may lie in the interior of p24 tertiary structure 
and could not be recognized by B cells. It also suggests that 
those peptides were useless in p24 antibodies diagnosis. At 
least, that is not applicable to HIV-1 infected individuals in 
China. 

To identify the epitopes of p24 is very significant for 
making specific and sensitive diagnostic reagents of 
detecting p24. We had prepared the murine mAbs against 
NI-15 and DC-22 and goat sera against DR-16, PS-18, 
GA-12 and AG-23 previously (17). The different 
combinations of these antibodies in the sandwich ELISA 
were failed to detect p24 antigen in culture supernatant. It 
could be explained by the results in this study.  

Many B-cell epitopes of p24 has been identified (3). The 
five HIV-1 peptides used were studied previously by using 

Sera No. OD Value
 

Figure 1. Left: reactivity of 67 human sera from HIV-1 infected individuals to rp24, HIV-1IIIB lysate and six peptides derived from HIV-1HXB2
Gag (GA-12, NI-15, DR-16, DC-22 and PS-18) and from HIV-2ROD Gag (AG-23), dot line indicates cut-off. Right: histogram for response of 
67 human sera to rp24, HIV-1IIIB lysate and peptides. 
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murine mAbs or sera, and identified as epitopes or 
overlapped with a epitope (3, 18). Except three murine mAbs 
reactive to sequence overlapping with GA-12 (7), there were 
no other reports to identify the sequence of GA-12 as an 
epitope. The sequence was just within or overlapping some 
epitopes determined. NI-15 (NPPIPVGEIYKRWII) was 
identified by murine mAbs EB1A9 as an epitope of p24 (4, 
15). DR-16 (DIRQGPKEPFRDYVDR) overlaps a highly 
conserved epitope of p24 among the strains of HIV-1. 
Furthermore, QGPKEPFRDYVDRFY of HIV-1 is similar to 
simian immunodeficiency virus (SIV) and feline immuno- 
deficiency virus (FIV) (8). Truong et al. (11) identified four 
epitopes in Balb/c immunized rp24 and p55 respectively. 
SP27 (aa 285-304), which overlapped with DR-16 (aa 
284-299), can be recognized by sera against rp24 and p55 
simultaneously. The amino acid sequence (KTILKALGPAA 
TLEEMMTACQGVG) overlapping DC-22 was determined 
as an epitope by murine mAbs (19). There was one mAb 
recognized an epitope within DC-22 (7). Sequence of PS-18 
overlapped the last eight amino acids of p24 through the first 
ten amino acids of p2. Its p24 portion (PGHKARVL) and p2 
portion (AEAMS) were two epitopes of p24 and p2 
respectively (5). 

A few studies had been done using human sera. But it 
seems that there are more contradictions than similarities 
between previous results and ours. Langedijk and colleagues 
used seven murine mAbs and sera from two rabbits, two 
sheep and twelve human individuals to react with synthetic 
nonapeptide coupled to the solid supports. Four patient sera 
(33%) reacted with the sequence within GA-12, four sera 
(33%) with NI-15, five sera (42%) with DR-16, two sera 
(17%) with DC-22 and none with PS-18 (7). The positive 
frequencies of sera with GA-12, NI-15 and DR-16, DC-22 
were higher than ours (0%, 3%, 6% and 12% respectively).  

In this study, GA-12 did not react with any of 67 sera. 
Rabbit serum immunized with GA-12 linked resin can react 
with p24 of HIV-1 by Western blot (13). GA-12 coupled to 
bovine serum albumin can react with 26 of 31 HIV-1 positive 
sera from Australia (14).  

Previous study (16) showed that only one peptide 
(LQEQIGWMTNNPPIP) reacted with all positive sera and 
displayed highest reactivity, while the others did not. These 
non-reactive peptides included five peptides: No.13 peptide 
was identical to NI-15; No.10 (aa 223-242), No.16 (aa 
283-302), No.21 (aa 333-347) and No.22 (aa 253-263) were 
overlapping with GA-12, DR-16, DC-22 and PS-18 
respectively. 

The inconsistent results may result from several factors. 
Firstly, the use of peptides with different lengths and 
sequences leads to different specificity and sensitivity. 
Studies in which overlapping peptides were used indicated 
that two peptides with even only one amino residual shift 
could show significant reactivity with antibody. The use of 
short synthetic peptides may reduce sensitivity. Secondly, the 
methods of immobilizing peptides to solid phase are one of 
the key factors affecting the serological reactivity of peptides. 
The antibodies could react better with resin- or BSA-linked 
peptides than free peptides (13, 14). 

Acknowledgements 
 
We greatly appreciate recombinant p24 expression E. coli 
kindly provided by Dr. Kazuyoshi Ikuta of Osaka University, 
Japan. The work was supported by grants from the National 
Natural Science Foundation of China (39500137), the 
Natural Science Foundation of Yunnan (95C0099Q), Key 
Scientific and Technological projects of China (2004BA719A14) 
and Yunnan (2004NG12), CAS Projects (STZ-01-17; KSCX2- 
SW-216; KSCX1-SW-11), and National 863 Program 
(2003AA219142). 
 
References 
 

1. Lanman J, Lam TT, Barnes S, et al. Identification of novel 
interactions in HIV-1 capsid protein assembly by high- 
resolution mass spectrometry. J Mol Biol. 2003;325:759-772. 

2. Li S, Hill CP, Sundquist WI, Finch JT. Image reconstructions of 
helical assemblies of the HIV-1 CA protein. Nature. 2000;407: 
409-413. 

3. Korber BTM, Brander C, Haynes BF, et al. HIV Molecular 
Immunology, 2002. Los Alamos: Theoretical Biology and 
Biophysics, Los Alamos National Laboratory; 2002:569-585. 

4. Ferns RB, Partridge JC, Spence RP, Hunt N, Tedder RS. Epitope 
location of 13 anti-gag HIV-1 monoclonal antibodies using 
oligopeptides and their cross reactivity with HIV-2. AIDS. 
1989;3:829-834. 

5. Haaheim LR, Maskell JP, Mascagni P, Coates AR. Fine 
molecular specificity of linear and assembled antibody binding 
sites in HIV-1 p24. Scand J Immunol. 1991;34:341-350. 

6. Janvier B, Archinard P, Mandrand B, et al. Linear B-cell 
epitopes of the major core protein of human immunodeficiency 
virus types 1 and 2. J Virol. 1990;64:4258-4263. 

7. Langedijk JP, Schalken JJ, Tersmette M, et al. Location of 
epitopes on the major core protein p24 of human 
immunodeficiency virus. J Gen Virol. 1990;71(Pt 11):2609- 
2614. 

8. Matsuo K, Nishino Y, Kimura T, Huisman JG, Meceon RH. 
Highly conserved epitope domain in major core protein p24 is 
structurally similar among human, simian and feline immuno- 
deficiency viruses. J Gen Virol. 1992;73(Pt 9):2445-2450. 

9. Niedrig M, Hinkula J, Weigelt W, et al. Epitope mapping of 
monoclonal antibodies against human immunodeficiency virus 
type 1 structural proteins by using peptides. J Virol. 1989;63: 
3525-3528. 

10. Niedrig M, Hinkula J, Harthus HP, et al. Characterization of 
murine monoclonal antibodies directed against the core proteins 
of human immunodeficiency virus types 1 and 2. J Virol. 1991; 
65:4529-4533. 

11. Truong C, Brand D, Mallet F, Roingeard P, Brain F. Comparison 
of antibody responses to different forms of HIV-1 core antigens 
by epitope mapping. J Med Virol. 1997;51:145-151. 

12. Devito C, Levi M, Broliden K, Hinkula J. Mapping of B-cell 
epitopes in rabbits immunised with various gag antigens for the 
production of HIV-1 gag capture ELISA reagents. J Immunol 
Methods. 2000;238:69-80. 

13. Modrow S, Hoflacher B, Mertz R, Wolf H. Carrier-bound 
synthetic peptides. Use as antigen in HIV-1 ELISA tests and in 
antiserum production. J Immunol Methods. 1989;118:1-7. 

14. Zhou W, Cao X, Qian H, Jiang B, Tao Y, Saul A. The 
development of enzyme-linked immunosorbent assay for the 
detection of anti-human immunodificient virus using synthetic 



Cellular & Molecular Immunology                                                                                   293 

Volume 2  Number 4  August 2005 

peptide antigen and its application. Chin J Infect Dis. 
1991;9:156-159. 

15. Ferns RB, Tedder RS, Weiss RA. Characterization of 
monoclonal antibodies against the human immunodeficiency 
virus (HIV) gag products and their use in monitoring HIV 
isolate variation. J Gen Virol. 1987;68(Pt 6):1543-1551. 

16. Graham S, Follett EA, Wallace L, Desselberger U, Marsden HS. 
Immunodominant epitopes of HIV-1 p17 and p24. AIDS Res 
Hum Retroviruses. 1992;8:1781-1788. 

17. Wang J, Zheng Y, Ben K, Liu G, Cheng H, Cao Z. Preliminary 
study on the monoclonal and polyclonal antibodies against 
HIV-1 p24 synthetic peptides. Chin J Zoonoses. 2002;18:13-17. 

18. Korber BTM, Brander C, Haynes BF, et al. HIV Molecular 
Immunology 2002. Los Alamos: Theoretical Biology and 
Biophysics, Los Alamos National Laboratory; 2002:846-847. 

19. Korber BTM, Brander C, Haynes BF, et al. HIV Molecular 
Immunology 2002. Los Alamos: Theoretical Biology and 
Biophysics, Los Alamos National Laboratory; 2002:585. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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


