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Binding Activity Difference of Anti-CD20 scFv-Fc Fusion Protein
Derived from Variable Domain Exchange

1,2,4

Shusheng Geng~~ ", Jiannan Fengz’ 4 Yan Li* >4, Yingxun Sun?, Xin Gu?, Ying Huangz,

Yugang Wangz, Xianjiang Kangl, Hong Chang2 and Beifen Shen™?

Two novel engineered antibody fragments binding to antigen CD20 were generated by fusing a murine IgM-type
anti-CD20 single-chain Fv fragment (scFv) to the human IgG1 CH, (i.e., C,2) and CHj (i.e., C,3) domains with the
human IgG1 hinge (i.e. H,). Given the relationship between structure and function of protein, the 3-D structures of
the two engineered antibody fragments were modeled using computer-aided homology modeling method.
Furthermore, the relationship between 3-D conformation and their binding activity was evaluated theoretically.
Due to the change of active pocket formed by CDRs, the HL23 (Vgy-Linker-Vy-H,-C,2-C,3) remained its activity
because of its preserved conformation, while the binding activity of the LH23 (V -Linker-Vy-H,-C,2-C,3) was
impaired severely. Experimental studies by flow cytometry and fluorescence microscopy showed that HL23
possessed significantly superior binding activity to CD20-expressing target cells than LH23. That is to say, the
order of variable regions could influence the binding activity of the fusion protein to CD20" cell lines, which was in
accordance with the theoretical results. The study highlights the potential relationship between the antibody
binding activity and their 3-D conformation, which appears to be worthwhile in providing direction for future
antibody design of recombinant antibody. Cellular & Molecular Immunology. 2006;3(6):439-443.

Key Words: binding activity, scFv-Fc, variable domain exchange, molecular modeling

Introduction (ADP-ribose) polymerase (PARP) cleavage, and apoptosis
(4-6).

In our previous study, we obtained a murine IgM-type
anti-CD20 antibody, named as 1-28, with neutralized activity
(7). In the present study, we have developed and evaluated
still been suggested to be a suitable antigen for monoclonal the binding activity of recombinant smgle—cham .Var1able
antibody (mAb) therapy of B-cell malignancies (3). Ligation fragments (scFv) fused to human IgG1 Fe domain. Given that
of CD20 with anti-CD20 antibodies may result in the order of variable regions of antibody might affect the
intracellular alterations, including a rise in calcium, binding activity, two single-chain Fv (scFv)-Fc fusion
activation of serine/threonine protein tyrosine kinases,  Proteins were designed (Vy-Linker-Vi-H,-C,2-C,3 named as
increased tyrosine phosphorylation, caspase activation, poly HL23, and V| -Linker-Vy-H,-C,2-C,3 named as LH23).

Firstly, distance geometry, molecular modeling and
molecular dynamics trajectory analysis of HL23 and LH23
'College of Life Science, Hebei University, Baoding, Hebei, China; were conducted. And then, the binding activity of HL23 and
LH23 to CD20" cell line, Raji cells was analyzed by flow
cytometry. We observed that the binding activity depended
on the order of the variable regions, which was in accordance
with the theoretical results.

Pan-B-cell monoclonal antibodies have been demonstrated to
be effective antilymphoma agents (1, 2). Although the
biological function of CD20 is not well understood, it has
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Molecular modeling

Three-dimensional structure of murine anti-CD20 scFv
antibody, Vy-Linker-Vy and V| -Linker-Vy, was modeled by
Copyright © 2006 by The Chinese Society of Immunology use of computer-aided homology method. And then,
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computer models of the engineered antibody fragments,
LH23 and HL23, were generated using the above models and
human IgGl CH, (C,2) and CHj; (C,3) domain modules,
which corresponded to the coordinates of the crystal structure
of human IgG1 (PDB code: 1h3w). The structures of scFv
and human IgG1 CH, (C,2) and CH; (C,3) domains were
initially manipulated as rigid bodies with the Insight II 2000
molecular graphics package (San Diego, Accelrys Inc, 2001).
Homology modeling of the antibody fragments LH23 and
HL23 involved visual analysis of the protein (i.e., scFv and
human IgG1 CH, (C,2) and CHj3 (C,3) domains) rigid model
in order to find the most appropriate ligated mode between
C-terminal of scFv and N-terminal of human IgG1 hinge.

The original structures were optimized to possess their
approximate location and orientation on the molecule surface
where the side chain rotamers could make favorable
interactions. Finally, the structures were again initially
optimized for 3,000 iterations using the Steepest Descent
method to relax the geometry of the side chains and thus
remove any reasonless contacts. Furthermore, with all
hydrogen atoms removed, the structure was optimized for
20000 steps using the Conjugate Gradient method with a
cutoff at 0.02 kcal/mol. All minimization was manipulated
under CVFF forcefield. The Homology module and Discover
of the Insight II 2000 software package (San Diego, Accelrys
Inc, 2001) were used for modeling, manipulating and
minimizing the antibody fragments.

Cell culture

Chinese hamster ovary (CHO)/DG44 cells (ATCC, USA),
dhfr’, were grown in pyy003 (TGS Biotech Co., China)
supplemented with HT (Sigma, USA). CD20" human
non-Hodgkin lymphoma cell lines, Raji (Burkitt lymphoma),
and negative cell Jurkat (T-leukemia cell line) were
maintained in RPMI 1640 (GIBCO, USA).

Genetic construction

Variable region genes were amplified from murine anti-CD20
monoclonal antibody 1-28 (IgM) by RT-PCR and transferred
into immunoglobulin expression vectors (8). The plasmid
was used as template for cloning the variable heavy (Vy) and
variable light (V) chain domains of anti-CD20 antibody by
polymerase chain reaction. Appropriate restriction enzyme
sites and the linker sequences (Gly,Ser); were introduced by
splice overlap extension. The primers of LH23 were:
upstream primers 5’-GGT GGA AGC GGT GGT GGC GGT
TCC GGA GGC GGA GGA TCA CAG CTG ACT CCG
AGG-3’ and 5’-ACT CTC TCG AGG TCT CCT CTG GCG
GAG GTG GAA GCG GTG GTG G-3’°, downstream primers
5’-GAC ACC CTC CCT CCC TGT GCT GGC CTC TCA
CCA GAA TCT GGG CAC GGT TCT GG-3’ and 5’-AGG
CAG GAG CGC TGA GCC TGG CTT CCA GCA GAC
ACC CTC CCT CCC TGT GCT-3". The primers of HL23
were: upstream primers 5’-GGT GGA AGC GGT GGT GGC
GGT TCC GGA GGC GGA GGA TCA GAT ATC GTT CTC
ACC CAG TC-3’ and 5’-CAA GGG ACT CTG GTC ACC
GTC TCC TCT GGC GGA GGT GGA AGC GGT GGT
GG-3’, and downstream primers 5’-CCT CCC TCC CTG
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Figure 1. The optimized 3-D structure of Vy-Linker-Vy, (A) and
Vi-Linker-Vy (B). The red denoted the o-carbon atom orientation
of Vy, the green denoted the a-carbon atom orientation of V| and
the yellow denoted the a-carbon atom orientation of Linker.

TGC TGG CCT CTC ACC TTT GAT CTC GAG CTT GGT
C-3’ and 5’-AGG CAG GAG CGC TGA GCC TGG CTT
CCA GCA GAC ACC CTC CCT CCC TGT GCT-3’. DNA
fragments encoding Vy-Linker-V| and V| -Linker-Vy were
inserted into the pCMV-c4 vector (TGS Biotech Co., China)
containing the DNA sequence of -H,-C,2-C,3 portion of
human IgGl to be expressed. All of the constructions were
confirmed by restriction site analyses and sequence.
Restriction enzymes used for DNA manipulation were
obtained from New England Biolabs.

Mammalian expression

Transient transfections were performed by electroporation
using a GenPulser (Bio-Rad, USA). Culture supernatants of
transformed cells were screened for antibody secretion by
sandwich ELISA. Cellular debris was removed by low speed
centrifugation and clarified supernatants were ultrafiltrated
with a 30-kD-pore size membrane. Concentrate culture
supernatants were tested for specific binding activity.

Western blotting

After electrophoresing in SDS-PAGE, LH23 and HL23
proteins were electroblotted onto nitrocellulose membrane.
Then, the membranes were blocked with 5% nonfat skim
milk before incubating with goat anti-human IgG conjugated
to HRP (1/1,000). The detection was performed with the
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Figure 2. The optimized 3-D structure of HL23 (A) and LH23
(B). The green denoted the a-carbon atom orientation of scFv and
the pink denoted the o-carbon atom orientation of human IgGl
constant region.

enhanced chemiluminescences system (ECL) (Amersham,
Sweden).

Flow cytometric detection

Indirect immuno-fluoroscence was used to assess the binding
activity of engineered antibodies to antigen on the Raji and
Jurkat cell lines. Briefly, after washed, cells were incubated
with supernatants containing engineered antibodies for 30
min on ice and then washed. FITC conjugated GAH (Pierce,
USA) was added to detect the antibodies binding to the cell
surface. After the cells were washed with ice-cold 2%
FBS-PBS, fluorescence was analyzed using a flow cytometry
(Becton Dickson, CA).

Fluorescence microscopy

After flow cytometric analysis, slide smears were prepared
from Raji cells, and analyzed under fluorescent light.
Fluorescence images were obtained with fluorescence
microscopy (Nikon, Japan) and manipulated with Adobe
PhotoShop on a Macintosh computer immediately.

Results

The difference of 3-D structure between LH23 and HL23
predicted their binding difference

Based on the 3-D structure of anti-CD20 antibody 1-28 Fv
fragments, considering the orientation of N-terminal of Vy
and C-terminal of Vi, the 3-D structure of the other form of
anti-CD20 1-28 scFv was constructed. The final optimized
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Figure 3. Binding activity of the two engineered anti-CD20
antibodies demonstrated by flow cytometry. A total of 3 x 10
Raji cells were incubated with various concentrations of HL23 or
LH23 in 100 pl PBS containing 2% FBS for 45 min on ice. The
cells were washed and incubated with FITC-labeled GAH IgG for
30 min on ice, and then were analyzed by flow cytometry.

structures of the two forms were shown in Figure 1.
Apparently, the conformation between Vy-Linker-Vi and
Vi-Linker-Vy was very different. Due to the distance between
N-terminal of Vy and C-terminal of V| and the existence of
arginine residue (Arg"'”"), the linker peptides in Vy-Linker-V;.
interfered the intra-molecular interaction of CDRs.

The original structures of scFv unit, human IgG1 hinge
region, CH, and CH; domains that were used to model the
antibody LH23 and HL23 were manipulated as rigid bodies.
These models assumed to be in tail-to-head fashion
compatibility. The distance between C-terminal of scFv (i.e.,
main chain carbon atom C,) and N-terminal of human IgG1
hinge (main chain carbon atom C,) was determined as
common distance of C,-C,, and the orientation between
COO" of scFv and NH;" of IgG1 hinge was chosen. The
optimized structures of LH23 and HL23 were shown in
Figure 2. The orientations of human IgG1 hinge in LH23 and
HL23 were different because of the difference of property in
C-terminal between Vy and V.. Compared to the 3-D
structure of 1-28 Fv fragment, the 3-D structure of the pocket
formed by CDRs in HL23 was kept while that in LH23 was
changed. So, it was predicted that the binding activity of
HL23 would be remained just like its parental antibody while
that of LH23 might be impaired severely.

Binding activity detection of the engineered anti-CD20
antibody

The relative binding activities to CD20 of the two fusion
proteins were compared on CD20-expressing Raji cells using
flow cytometric assay. In the assay, the binding activity was
tested by adding various concentrations (0-20 pg/ml) of the
two anti-CD20 engineered antibodies to cells followed by
staining with FITC-conjugated GAH IgG. The results of flow
cytometry indicated that the positive proportion of CD20"
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Figure 4. Detection fluorescence intensity by flow cytometry.
Raji cells were incubated with supernatants from cells transfected
with pCMV-c4 vector without inserts, with 20 pg/ml the HL23 or
LH23 and then with FITC-labelled GAH. Cells were analyzed by
flow cytometry. Data are representative of three concordant
experiments.

cells incubated with HL23 were obviously superior to those
of the same concentrations of LH23 (Figure 3). Moreover, as
shown in Figure 4, a significant shift in fluorescence intensity
was observed for HL23.

In addition, the binding activities to CD20 of HL23 and
LH23 were examined using fluorescence microscopy. The
results showed that fluorescence was not found on the Jurkat
cells (data not shown) but was seen on the Raji cells.
Moreover, the fluorescence was much more intense for HL23
than for LH23 (Figure 5).

Discussion

The Fv fragment, consisting of the variable domains of the
heavy and light chains, is the smallest antibody fragment
with the entire antigen-binding site. However, the absence of
covalent bonds makes it unstable, so the Fv fragment tends to
dissociate at low protein concentrations (9). One of the
approaches to improve the stability of the Fv domain
association involves construction of scFvs composed of two
variable domains linked via a short flexible peptide (10). The
most frequently used linker is the 15 residues (Gly4Ser)s,
introduced by Huston et al. (11). This linker spans the 35A
distant between the carboxyl terminus of one variable domain
and the amino terminus of the other without distorting the
conformation of the antigen-binding site (9, 11). However,
the scFv still retains a number of limitations. The lack of
binding activity may be due to monovalent binding that
might limit the effectiveness and sensitivity of scFv in many

immunochemical applications such as FACS and ELISA (12).

The lack of effector functions may be due to the absence of
human immunoglobulin heavy constant domains that limit
the potential interaction with the human host immune system.
Given above two points, it would be desirable to connect
scFv with Fc portion (hinge, CH2 and CH3 domain) of
human IgG antibody. To do so, the scFv-Fc fusion protein
possesses the constant domains of human IgG antibody. This
will be helpful for scFv-Fc fusion protein to obtain ideal
property. It is also in accordance with the theory that this
combines the affinity and specificity of the bivalency and
effector functions of a complete immunoglobulin (13-15).
However, there are two selections in the construction of
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HL23

LH23

Figure 5. Photographs under fluorescence microscopy. Raji cells
were incubated with 20 pg/ml HL23 or LH23, and then with
FITC-labelled GAH. Cells were analyzed by fluorescence
microscopy. A light microscopic picture of samples was taken from
the same area with the fluorescence picture. Magnification, 400x.

scFv-Fc fusion protein, Vy-Linker-V;-Fc or V-Linker-Vy-
Fc. In the previous studies about scFv proteins, either V-
Linker-V| or Vi-Linker-Vy is better depending on different
antibody. However, it is well known that the function of a
protein is correlated tightly with its structure. The
development of crystal structure and the emergence of
molecular modeling make it possible to get the structure of
an interesting protein. So, we believe that it will be helpful
for the construction of scFv-Fc fusion protein, as well as
other engineered antibody, to predict its activity firstly by
computer-aided molecular modeling.

In this study, we constructed the models of two
engineered anti-CD20 antibodies using computer-aided
homology modeling method, Vy-Linker-V;-H,-C,2-C,3
(HL23) and V_-Linker-Vy-H,-C,2-C,3 (LH23). Based on the
theoretical prediction, because the 3-D structure of the pocket
formed by CDRs in HL23 was kept while that in LH23 was
changed, the binding activity of HL23 would be remained
while that of LH23 might be impaired severely. More
important, the experiment result was consistent with the
prediction. The binding activity depends on the order of the
variable regions and the domain order should be Vy followed
by V.. So, it was demonstrated that the computer-aided
homology modeling method used in our study was feasible
and the modeling results were believable. That is to say,
molecular modeling could be used to instruct our operation to
obtain the more satisfactory results.

In conclusion, we reported the design of two engineered
antibodies using computer-aided methods. Base on the result
of modeling, the binding activities of the two antibodies were
predicted. Biological experimental results demonstrated that
the methods of molecular modeling could be used to instruct
operation. The study highlights the potential relationship
between the antibody binding activity and their 3-D
conformation, which appears to be worthwhile in providing
direction for future antibody design and construction of IgM
antibody. Of course, further studies should be done to test the
computer-aided modeling method.

Volume 3 Number 6 December 2006



Cellular & Molecular Immunology

Acknowledgements

This study was supported by grants from National Natural
Science Foundation (N0.30490240) and “973” Foundation
(2003CB515508) of China.

References

1. Reff ME, Hariharan K, Braslawsky G. Future of monoclonal
antibodies in the treatment of hematologic malignancies. Cancer
Control. 2002;9:152-166.

2. Stein R, Qu ZX, Chen SS, et al. Characterization of a new
humanized anti-CD20 monoclonal antibody, IMMU-106, and its
use in combination with the humanized anti-CD22 antibody,
Epratuzumab, for the therapy of non-hodgkin’s lymphoma. Clin
Cancer Res. 2004;10:2868-2878.

3. Von SC. Immunotherapy with anti-CD20 compounds. Semin
Cancer Biol. 2003;13:211-222.

4. Shan D, Ledbetter JA, Press OW. Apoptosis of malignant
human B cells by ligation of CD20 with monoclonal antibodies.
Blood. 1998;91:1644-1652.

5. Shan D, Ledbetter JA, Press OW. Signaling events involved in
anti-CD20-induced apoptosis of malignant human B cells.
Cancer Immunol Immunother. 2000;48:673-683.

6. Hofmeister JK, Cooney D, Coggeshall KM. Clustered CD20
induced apoptosis: src-family kinase, the proximal regulator of
tyrosine phosphorylation, calcium influx, and caspase
3-dependent apoptosis. Blood Cells Mol Dis. 2000;26:133-143.

10.

11.

12.

13.

14.

15.

443

.Li A, Sun Y, Hong H, et al. Preparation and function assay of

monoclonal antibodies against human CD20 antigen. Zhonghua
Wei Sheng Wu Xue He Mian Yi Xue Za Zhi. 2002;22:385-388.

. Wang YG, Huang Y, Gu X, et al. Construction and expression of

chimeric anti-human CD20 monoclonal antibody. Xi Bao Yu
Fen Zi Mian Yi Xue Za Zhi. 2006;22:363-367.

. Glockshuber R, Malia M, Pfitzinger I, et al. A comparison of

strategies to stablize immunoglobulin Fv-fragments. Biochemistry.
1999;29:1362-1367.

Shan D, Press OW. Characterization of scFv-Ig constructs
generated from the anti-CD20 mAb 1F5 using linker peptides of
varying lengths. J Immunol. 1999;162:6589-6595.

Huston JS, Levinson D, Mudgett-Hunter M, et al. Protein
engineering of antibody binding sites: recovery of specific
activity in an anti-digoxin single-chain Fv analogue produced in
Escherichia coli. Proc Natl Acad Sci U S A. 1988;85:5879-
5883.

Reff ME, Heard C. A review of modifications to recombinant
antibodies: attempt to increase efficacy in oncology applications.
Crit Rev Oncol Hematol. 2001;40:25-35.

Cooper JC, Morgan G, Harding S, et al. Alefacept selectively
promotes NK cellular deletion of CD45RO" human T cells. Eur
J Immunol. 2003;33:666-675.

Heuser C, Ganser M, Hombach A, et al. An anti-MUCI-
antibody-interleukin-2 fusion protein that activates resting NK
cells to lysis of MUC1-positive tumour cells. Br J Cancer. 2003;
89:1130-1139.

Lorenzo CD, Tedesco A, Terrazzano G, et al. A human,
compact, fully functional anti-ErbB2 antibody as a novel
antitumour agent. Br J Cancer. 2004;91:1200-1204.

Volume 3 Number 6 December 2006




<<
  /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


