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Vacuolar protein sorting (VPS) 26b is a newly discovered member of the retromer complex; it is en-
coded by a single-copy gene located on mouse chromosome 9, and the complex has been reported
as being composed of proteins VPS26, VPS29, and VPS35. We have previously shown that mice lack-
ing VPS26b exhibited no significant body size or health issues. Although retromer components are wide-
ly expressed in mouse tissue, their roles have not yet been completely elucidated. The current study
investigates whether the VPS26b-associated retromer complex can be used as a neurodegeneration
model. Previously, we observed a significant reduction in VPS35 and VPS29 in the brain cells of in
VPS526b-deficient mice as well as an absence of the VPS526b-VPS29-VPS35 retromer complex despite
the normal presence of VPS26a-VPS29-VPS35. Recent studies have suggested that low levels of VPS35
can lead to Alzheimer’s disease-like phenotypes including cognitive memory deficits. In this study,
we successfully demonstrate an association between the absence of the VP526b-VPS529-VPS35 retromer
complex, reduced cell density in the CA3 region of the hippocampus, and learning disability in VP526b
knock-out mice. The results also indicate that the VPS26b-associated retromer complex affects neuro-
degenerative disorders and learning processes.
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Introduction

Alzheimer’s disease (AD), a neurodegenerative condition
associated with hippocampal neuronal loss, is characterized
by abnormal accumulation of neurotoxic amyloid beta (A
42) and tau proteins [6]. Numerous susceptibility genes have
been identified in AD pathology, including vacuolar protein
sorting-associated protein (VPS) 35, 29 and 26[2].

Retromer, a protein complex of VPS26, VPS29, and VPS35
molecules, plays a critical role in endosomal trafficking;
moreover, retromer dysfunction has been linked to a grow-
ing number of neurological disorders [9]. The process of in-
tracellular trafficking and recycling is crucial for main-
tenance of intracellular homeostasis, which is partly ach-
ieved through the retromer complex. The retromer complex
plays a primary role in sorting out the cargoes from endo-

somes back to the cell surface for reuse, to the trans-Golgi

*Corresponding author

Tel : +82-53-850-3619, Fax :
E-mail : ekyune@cu.ac.kr
This is an Open-Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http:/ / creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

+82-53-850-3602

network (TGN) or alternatively to specialized endomem-
brane compartments away from lysosomal degradation [2].
Normally, there is a coordinated relationship between these
pathways, however, a defect such as haplo-insufficiency or
mutation in one or several units of retromer may lead to
various pathologies [9]. VPS35, the main factor for endo-
some-to-Golgi retrieval of membrane proteins, is a ubig-
uitously expressed protein including neurons and glial cells.
Dysfunction of VPS35 is implicated in the pathogenesis of
Alzheimer’s disease (AD) as well as Parkinson’s disease (PD)
due to mutations in the VPS35 gene that have been identi-
fied in the late-onset PD and AD patients [11]. Thus, it is
of considerable interest to investigate how VPS35 deficiency
contributes to neurodegeneration. The representative hy-
pothesis is that VPS35 expression in pyramidal neurons is
critical to prevent AD-relevant neuropathology. Kerr ef al.,
have shown that VPS526 is present as two distinct subtypes
(VPS26a and VPS26b) that share approximately 70% identity
and are localized on mouse chromosomes 10 and 9, and hu-
man chromosomes 10 and 11, respectively [3].

Mouse VPS26b is recently shown to be expressed predom-
inantly in the brain. Unlike VPS26a, which is localized in
the endosome, VPS26b is primarily located in the plasma

membrane, suggesting different role(s) for the two isoforms



in intra-cellular sorting and/or transportation of various
proteins [4]. We previously showed that deficiency of VPS26b
reduces expression of VPS29 and VPS35 due to absence of
the VPS26b - VPS29 - VPS35 retromer complex, and increases
the expression of sortilin, which is a protein regulated by
the retromer complex [5]. In mice, deletion of the VPS526a
gene is embryonically lethal, and heterogeneous mice exhibit
hippocampal dysfunction due to AB42 accumulation [7, 10].
To investigate the role of the VPS26b in brain, we disrupted
retromer function by selectively deleting VPS26b gene using

gene-targeting system in the mouse.

Materials and Methods

Mouse care

All animal care and experiments were conducted in ac-
cordance with the guidelines for the Care and Use of Animals
in Deagu Catholic University (IACUC-2015-038).

Preparation of protein extracts

The mouse brain hippocampal regions were homogenized
in a lysis buffer consisting of 20 mM Tris-HCI (pH 7.4), 1%
Triton X-100 (TX-100), 15 mM NaCl, and 1% protease in-
hibitor cocktail (Sigma - Aldrich) for the extraction of
proteins. After centrifugation at 10,000 ¢ for 10 min at 4T,
the proteins in the supernatant solution were analyzed [4].

Sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis and Western blot analysis

Proteins were denatured by boiling for 3 min in the pres-
ence of 1% SDS and 1% 2-mercaptoethanol, separated by
sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE), and transferred onto Immobilon- membranes
(Millipore). The membranes were blocked with Tris-buffered
saline Tween-20 (TBS-T) containing 2% skim milk, incubated
with the primary antibody at room temperature for 2 hr,
and further incubated with horseradish peroxidase-con-
jugated goat anti-rabbit IgG (Jackson Immunoresearch
Laboratories) for another 1.5 hr. The immunoreactive pro-
teins were detected using an ECL Western blotting detection
kit (Amersham Biosciences).

Histological analysis

The brain, liver, lung, kidney, and testis of 5-month-old
Vps26b”" mice were fixed in phosphate-buffered saline (PBS)
containing 4% paraformaldehyde, washed with PBS, and fro-

zen in optimal cutting temperature (OCT) compound. Sec-
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tions were prepared using a Leica microtome SM2000R; they
were stained with hematoxylin/eosin as described pre-
viously [10] and were observed under an Olympus BX50

microscope (Tokyo, Japan).

Morris water maze test

The Vps26b” mice (generations back-crossed to C57BL/
6:ICR, n=9) and wild-type mice (n=10) obtained from inter-
breeding of Vps26b-hetero male and female mice were used
for all behavioral studies, and all experimental animals were
allowed to adapt to the environment before subjecting them
to the Morris water maze (MWM) test. In the MWM test,
Vp526b'/ " mice (4 male and 5 female mice) and wild-type
(WT) mice (5 male and 5 female mice) were placed in a circu-
lar pool (diameter, 150 cm; height, 35 cm) filled with water
made opaque with non-allergenic, water-soluble white paint.
The water was maintained at a temperature of 22C + 27C.
A platform that was 12 cm in diameter was hidden at a
permanent location (the quadrant center) within the pool
with its top surface submerged 1.5 cm below the water
surface. A video camera was mounted on the ceiling above
the pool, and it was connected to a video recorder and track-
ing device, permitting on- and off-line automated tracking
of the path taken by the mouse. The mice were trained to
get to the location of the platform for 3 consecutive days;
each day, 3 trials lasting for a maximum time of 1 minute
each were conducted. The latency time required to find the
platform was recorded as a measure of spatial memory. On
day 4, the mice were released in the quadrant opposite to
the target and were forced to swim for 1 min in the pool
without the platform. The time spent searching for the plat-
form in the target zone (i.e., the previous location of the plat-
form), was recorded as a measure of memory retention. The
behavioral studies were carried out by well-trained ex-

perimenters blinded to the mouse genotypes.

Statistical analysis

The data results of the MWM spatial acquisition test were
compared between groups and between days. For the spatial
acquisition experiments, two-way repeated measures analy-
sis of variance (ANOVA) tests were conducted to assess the
effects of group (genotype + sex) and day. Data for male
and female mice were pooled and analyzed together with
one-way repeated ANOVA. When the ANOVA detected sig-
nificant day effects, pairwise differences between the means

for a given variable were evaluated using Tukey’s post hoc
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multiple comparison tests, with significance set at p<0.05.
For reference memory experiments, the data were subjected
to one-way ANOVA between 4 groups—WT-male, WT-fe-
male, knockout (KO)-male, and KO-female. In addition, data
for male and female mice were pooled and comparisons
were made between WT and KO mice by using the t-test.
All statistical analyses were conducted using SPSS version
17.0.

Results and Discussion

VPS26b knock-out mice exhibit no histological
changes

No histological changes were observed in the heart, lung,
liver, kidney, and testis (data not shown). However, the ab-
sence of Vps26b molecule has halved the vps35 and vps29,
despite no difference of the expression level for VPS26a in
knock-out brain (Fig. 1). In addition, slightly lower cell den-
sity in the CA3 region of the hippocampus than those of
wild-type mice (Fig. 2). Indeed, VPS26, 29 and 35 molecules
that do not form retromer do not appear to exist alone [10].
Because, when the VPS35 knockdown, which constitutes the
retromer, the VPS26 and VPS29 were reduced [1]. Thus, the
absence of VPS26b may be natural for the components of
vps26b related retromer to decrease. We previously have re-
ported that there are VP526a and VPs26b present in cells,
each of which constitutes two types of retromer [4]. VPS26a
is normally present in the VPS26b knock-out mouse, sug-
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Fig. 1. Presence of retromer components in the hippocampal
region of VPS26b”" brain. Proteins in Triton X-100 ex-
tracts from the tissue were separated by SDS-PAGE un-
der reducing conditions and subjected to Western blot
analysis using antibodies against VPS26b, VPS26a, VPS29,
VPS35 and GAPDH antibodies.

gesting that the retromer with VPS26a is normally present.

VPS26b knock-out mice have impaired learning
disability partially

To assess whether the VPS26b-VPS529-VPS35 retromer de-
ficiency affects hippocampal function, we used the Morris-
water maze test (MWM) to test spatial learning and memory
in 4 groups of mice (wild-type males, wild-type females,
VPS26b” males and VPS26b” females) for 4 days. During
each test, we determined the mean latency of each group
to reach a hidden platform. A spatial acquisition task was
performed on the first 3 days, followed by a reference mem-
ory task without the platform on the fourth day. The results
of the spatial acquisition experiments used in the MWM test
are shown in Fig. 3A and B. We did not find any statistically
significant difference in the escape latencies of wild-type or
VPS26b”" mice to reach the hidden platform (F (6, 339) =
0.825, p= 0.533). However, 2-way ANOVA revealed a sig-
nificant main effect of days with a continuous reduction in
the time needed to reach the platform (F (2, 4110) =10.01,
p<0.001) (Fig. 3A). Since ANOVA did not detect any sig-
nificant effect of sex or genotype on the spatial acquisition
task, we pooled the data from both sexes and analyzed with
one-way repeated ANOVA (Fig. 2B). In this analysis, wild-
type mice showed significant reduction in escape latencies
during the first 3 days (F(2, 3732) =9.667, p<0.001); however,

Fig. 2. Hippocampal sections from VPS$26b” mice stained with
hematoxylin and eosin (HE). HE stained coronal sections
of the hippocampal formation were compared in wild-
type (A and C), and VPS$26b” mice (B and D). In the
hippocampal formation, CA3 neurons were less densely
packed in the VPS265” mice than in the wild-type mice.
The boxed regions in A and B are enlarged in C and
D. Magnification 100’, scale bar 200 pm.
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Fig. 3. Mean escape latencies for VPS26” and VPS26b” mice in Morris water maze task. Four groups of mice (VPS26b”* males,
VPS26b™ females, VPS26b” males, and VPS26b” females) were trained with a spatial acquisition task 3 times a day for
3 consecutive days. On the fourth day, a probe test was conducted as a reference memory task. (A, B) Escape latencies
to find the hidden platform during the training period. (C, D) Time spent in the target quadrant during the probe test.
All tests were performed with VPS26b”* (n=10) and VPS26b” (n=9) mice. Values are expressed as mean (SEM). Statistically
significant differences (p<0.05) are indicated with an asterisk (*). Wild type group shows significant effect of daily learning

ability compared with first trial day (*p<0.05).

there was 1o significant difference in VPS265” mice (F(2.907)
=2.112, p=0.136). Subsequently, we used one-way ANOVA
to compare differences in the mean latencies between each
day. There was a significant decrease in the escape latencies
for the second and third day as compared with the first day
(*p<0.005) in wild-type mice but not in the VPS26b" group.
The results of the reference memory task during the probe
test are shown in Fig. 2C and D. One-way ANOVA did not
reveal any significant difference in the time spent in the tar-
get quadrant among the 4 groups of mice. In addition, no
significant differences were found when we pooled the data
for sexes and used Student’s t-test to compare the wild-type
and VPS26b” groups.

In this study, we successfully demonstrated an association
between the absence of the VPS26b-VPS29-VPS35 retromer,
reduced cell density in the CA3 region of the hippocampus,
and learning disability in VPS26b” mice. However, VPS26b-
deficient mice were born normally, and demonstrated learn-

ing disability despite no significant difference in AR accu-
mulation. Although further studies are needed to elucidate
the functions of the retromer complex in more detail, the
VPS26b-VPS29-VPS35 retromer may be involved in learning
processes. Finally, VPS266” mice are a potentially useful tool
for investigating the role of the retromer complex in the
mammalian nervous system.

Acknowledgement

This work was supported by National Research Founda-
tion of Korea Grant funded by the Korean Government
(NRF-2020R111A3072358).

The Conflict of Interest Statement

The authors declare that they have no conflicts of interest
with the contents of this article.



712

BB UERIX| 2020, Vol. 30. No. 8

References

. Fusea, A., Furuyaa, N., Kakutac, S., Inosea, A., Satoa, M.,
Koikec, M., Saikia, S. and Hattori, N. 2015. VPS29 - VPS35
intermediate of retromer is stable and may be involved in
the retromer complex assembly process. FEBS Lett. 589,
1430-1436.

. Haft, C. R, de la Luz Sierra, M., Bafford, R., Lesniak., M.
A, Barr, V. A. and Taylor, S. I. 2000. Human orthologs of
yeast vacuolar protein sorting proteins Vps26, 29, and 35:
assembly into multimeric complexes. Mol. Biol. Cell 11, 4105
4116.

. Kerr, M. C, Bennetts, J. S, Simpson, F., Thomas, E. C., Flegg,
C., Gleeson, P. A, Wicking, C. and Teasdale, R. D. 2005.
A novel mammalian retromer component, Vps26B. Traffic
6, 991-1001.

. Kim, E,, Lee, ]. W,, Baek, D. C, Lee, S. R, Kim, M. S.,, Kim,
S. H., Imakawa, K. and Chang, K. T. 2008. Identification
of novel retromer complexes in the mouse testis. Biocherm.
Biophys. Res. Commun. 375, 16-21.

. Kim, E,, Lee, Y., Lee, H. ], Kim, J. S., Song, B. S., Huh, J.
W, Lee, S. R. Kim, S. U, Kim, S. H,, Hong, Y., Shim, I. and
Chang, K. T. 2010. Implication of mouse Vps26b-Vps29-
Vps35 retromer complex in sortilin trafficking. Biochem. Bio-
phys. Res. Commun. 403, 167-171.

. Lane, C. A, Hardy, J. and Schott, ]. M. 2018. Alzheimer’s

10.

11.

disease. Eur. ]. Neurol. 25, 59-70.

. Lee, J. J., Radice, G., Perkins, C. P. and Costantini, F. 1992.

Identification and characterization of a novel, evolutionarily
conserved gene disrupted by the murine H beta 58 embry-
onic lethal transgene insertion. Development 115, 277-288.

. Lin, T. B, Lai, C. Y., Hsieh, M. C,, Wang, H. H., Cheng,

J. K, Chay, Y. P, Chen, G. D. and Peng, H. Y. 2015. VPS26A-
SNX27 Interaction-dependent mGIuR5 recycling in dorsal
horn neurons mediates neuropathic pain in rats. J. Neurosci.
35, 14943-14955.

. Muhammad, A., Flores, I, Zhang, H., Yu, R., Staniszewski,

A., Planel, E, Herman, M., Ho, L., Kreber, R, Honig, L.,
Ganetzky, B., Duff, K., Arancio, O. and Small, S. A. 2008.
Retromer deficiency observed in Alzheimer’s disease causes
hippocampal dysfunction, neurodegeneration, and Abeta
accumulation. Proc. Natl. Acad. Sci. USA. 105, 7327-7332.
Nykjaer, A, Lee, R, Teng, K. K,, Jansen, P., Madsen, P.,
Nielsen, M. S., Jansen, P. Madsen, P., Nielsen, M. S., Jacob-
sen, C., Kliemannel, M., Schwarx, E., Willnow, T. E., Hemp-
stead, B. L. and Petersen, C. M. 2004. Sortilin is essential for
proNGF-induced neuronal cell death. Nature 427, 843-848.
Xia, W. F,, Tang, F. L., Xiong, L., Xiong, S., Jung, J. U,, Lee,
D. H, Li, X. S, Feng, X.,, Mei, L. and Xiong, W. C. 2013.
Vps35 loss promotes hyperresorptive osteoclastogenesis and
osteoporosis via sustained RANKL signaling. J. Cell Biol.
200, 821-837.

Z8: VPS26b-VPS29-VPS35 2|EZM S&HA| 207t 0194 = XZ0f 0jXl= Hg

Zola*
(HT7hEgsta oFsto s
2 EZ W (retromer)= VPS26, VPS29, VPS35 £AZ T8 EIAZE, Axvte EAst= &4 g4 S A=
FollA Ed2gATOR Aol 2 Hojste 9l EgA ot} 20009 2w ZFH oM Y] Scott A,
Small ®oll o)A, &zslojw} SatellA JEEZM L9 T@Fo] Astdths AL LA oH, JEEZHE
T3t VPS35 Hd & AdAZl vpe-2E o] 8¢ Morris Water Maze (MWM) A& ol A Q1A 58 o] Hojzitt=
AL B3 gk B A7AE PERME P45k VPS26 Ao tid A BEFSIQ VPS26bE LA AL, ot

PS26b tobs nhg-s HZA G o] 43 92H B

£ AT, Jobx kg2 2 A A
5 %kg] 50% AR ZasE AL 3 =

JaATt =g, VPS29 ok nhg-
HzA9 Fu} CA39EY NE Bx
o}-$- Mﬂ H] oH éi 53t VPS26b Yol npaes HAH AF

o g3 49 =24 712 A




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


