
Abstract. Background: Microsatellite instability (MSI) in
colorectal cancer (CRC) is a distinct pathway of carcinogenesis
with prognostic implications. MSI is identified through the use
of several markers. The aim of this study was to test the fidelity
of five markers for high-frequency MSI (MSI-H) across age
groups and stages. Patients and Methods: Analysis of the fidelity
of five mononucleotide markers to MSI-H and the prevalence of
MSI in different parts of the colon was carried out using BAT-26,
BAT-25, NR-24, NR-21 and NR-27 in a cohort of predominantly
Norwegian patients with stage I-III colon cancer. Results: Of the
121 colon tumors, a total of 33 (27.3%) were MSI-H, only 3
(2.5%) were low-frequency MSI and the rest (n=85, 70.2%) were
microsatellite stable. The fidelity for MSI-H (n=33) of each
marker was very high, with 100% for BAT-26, 96.9% for BAT-
25, 87.5% for NR-24, 97.0% for NR-21, and 97% for NR-27.
MSI prevalence was much higher in the proximal compared to
the distal colon (43.1% vs. 8.9%; p<0.001). The prevalence of
MSI-H decreased with increasing age, from >55% in those <50
years to 21% in those >70 years of age. For early-stage colon
cancer (stage I-II, n=83), there was a significant difference in
MSI distribution (44% in those <60 years and 22% in those >60
years; p=0.047), and in proximal (52.2%) compared to distal
(7%) location (p<0.001). Highest prevalence (75%) of MSI-H
was found in the proximal colon of node-negative patients <60
years of age. Conclusion: The five quasimonomorphic
mononucleotide markers demonstrated high fidelity for MSI-H,
with few cases being low frequency. MSI-H was most prevalent
in early-stage, proximal colon cancer and in those <60 years,
which may have implications for molecular screening. 

Colorectal cancer (CRC) is one of the most frequent types of
cancer in the Western world and the second most frequent
cause of cancer deaths (1). The high incidence, development
through precursor lesions (polyps and adenomas) and good
survival when treated in the early stages of disease makes the
prospect for early diagnosis and intervention attractive (2).
Furthermore, the carcinogenesis and stepwise molecular
alterations involved are being increasingly understood (3),
which makes way for potential biomarkers for early detection
with an increasing clinical role (4, 5). A variety of noninvasive
molecular approaches to CRC screening are emerging, with
potential to improve screening effectiveness and user-
friendliness (6). Molecular screening of feces for the early
detection of CRC and its precursor lesions has become more
attractive (7, 8). New methods, especially next-generation
stool-based tests, have been shown to detect both tumors and
precancerous lesions with high accuracy. However, the optimal
panel of markers in any test is yet to be determined.

Microsatellite instability (MSI) is a well-described genetic
pathway in CRC, occurring in about 15-20% of all cases (9),
with a predilection for the proximal colon (10). The
prognostic role of MSI has been demonstrated in two past
meta-analysis (11, 12), yet its predictive role remains
somewhat controversial. A number of panels are in use for
detecting MSI (13-16), with differences in how sensitive the
markers are for detection (17, 18). Based on reports on the
use of a panel of five quasimonomorph mononucleotide
markers for identification of high-frequency MSI (MSI-H)
across several populations (13, 15, 19, 20), the fidelity of
these markers were explored in a Norwegian population. 

Patients and Methods
Study population. The total population from which the patients in the
current study are derived has been thoroughly described previously
(21-23). The current study cohort consists of 121 stage I-III colon
tumors from a cohort of 186 patients with both colon and rectal
cancers for whom DNA was available for MSI analysis (23). Rectal
cancer (only 4% had MSI) were excluded from the current study.
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Gross and microscopic pathologic assessment. All tumors were
reviewed by a board-certified pathologist according to WHO
classification criteria and staged according to the AJCC/TNM
system (24). All tumors underwent gross- and histopathologic
investigation according to a structured template, as previously
reported (25). No additional pathological features, such as venous
or lymphatic invasion, tumor lymphocyte infiltrate, or other
histopathological and/or immunohistochemistry markers were
investigated at the time of the study. 

Location of tumor in the colon. The proximal site in colon was
defined as location in the cecum through the left/splenic flexure, and
distal colon as descending and sigmoid colon. Tumors located in the
rectum were excluded from the current study.

MSI analysis using 5 quasi-monomorphic mononucleotide markers.
MSI analysis was performed as previously described (23). Briefly,
DNA was isolated using a QIAamp DNA Micro-Kit (QiaGen™,
Hilden, Germany) and the manufacturer’s protocol for DNA
isolation. MSI analysis was performed with five previously
described quasimonomorphic markers (BAT-26, BAT-25, NR-21,
NR-24, and NR-27) (Table I) (15, 20). PCR amplification was
performed under standard conditions using normal DNA for
control. The amplified PCR products were run on an automated 16
capillary electrophoresis DNA sequencer (GeneAnalyzer™
3130XL) and allelic sizes estimated (23). Instability in any marker
was visualized as a shift in the product sequence and scored
according to recommended methods (18, 26). Instability in ≥2/5 of
the markers was regarded as high-frequency microsatellite
instability (MSI-H); if positive in only 1/5 markers as lowfrequency
(MSI-L); if no positivity (0/5), as microsatellite stable (MSS). The
number of positive markers for MSI was assessed, as well as the
fidelity for MSI status for each marker.

Age groups. To explore the distribution of MSI frequency across
different age groups, the patients were arbitrarily classified as ages
<50 years, as age in four 5-year intervals from 50-70 years, and as
age ≥70 years, thus creating 6 age groups for investigation.

Ethics. The study was consented to and approved by the Regional
Ethics Committee, the Norwegian Social Science Data Service and
the Norwegian Data Inspectorate.

Statistical analysis. Data were analyzed with PASW v. 18 for
Macintosh (SPSS Inc., Chicago, IL, USA). Categorical variables
were compared with the chi-square test. All tests were two-tailed,
with statistical significance set at p<0.05.

Results

The study included 121 stage I-III colon tumors distributed in
the colon as depicted in Figure 1. The prevalence of MSI within
each section of the colon (Figure 1) is also demonstrated. MSI
prevalence was much higher in the proximal compared to the
distal colon (43.1% vs. 8.9%; p<0.001).

Distribution of MSI and contribution of each marker. Of the
121 colon tumors, a total of 33 (27.3%) were MSI-H, only
3 (2.5%) were MSI-L and the rest (n=85, 70.2%) were MSS.
The contribution of each marker is given in Figure 2. 

For those with MSI-H (n=33), the percentage of positivity
of each marker was very high, with 100% for BAT-26, 96.9%
for BAT-25, 87.5% for NR-24, 97.0% for NR-21, and 97%
for NR-27. 

In three tumors, MSI-H was based on only 4 markers as
one marker was missing due to failed sample or lack of
reading (one each for BAT-26, BAT-25 and NR-24,
respectively). In all these cases the other four markers (4/4)
were positive for MSI.

Role of age groups. The relative distribution across age
groups is given in Figure 3. Notably, although of low
frequency, MSI-L occurred only in those >60 years of age.
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Table I. Primers used for microsatellite analysis using five mononucleotide repeats.

Marker Gene Primer sequence Gene bank number Average PCR 
product size (bp)

BAT-26 hMSH2 F: 5’-TGA CTA CTT TTG ACT TCA GCC-’3 U41210 120
R: 5’-AAC CAT TCA ACA TTT TTA ACC C-’3

BAT-25 c-KIT F: 5’-TCG CCT CCA AGA ATG TAA GT-’3 L04143 124
R: 5’-TCT GCA TTT TAA CTA TGG CTC-’3

NR-21 SLC7A8 F: 5’-GAG TCG CTG GCA CAG TTC TA-’3 XM_033393 110
R: 5’-CTG GTC ACT CGC GTT TAG AA-’3

NR-24 Zinc-finger 2 (ZNF2) F: 5’-GCT GAA TTT TAC CTC CTG AC-’3 X60152 125
R: 5’-ATT GTG CCA TTG CAT TCC AA-’3

NR-27 Inhibitor of apoptosis F: 5’-AAC CAT GCT TGC AAA CCA CT-’3 AF070674 86
protein (IAP)-1 R: 5’-CGA TAA TAC TAG CAA TGA CC-’3

F denotes forward primer sequence; R denotes reverse primer sequence. The fluorescent markers used were FAM (carboxyfluorescein) for BAT-26,
NR-24 and NR-27, and HEX (hexachloro-fluorescein phosphoramidite) for BAT-25 and NR-21.



The percentage of MSI-H decreased with increasing age,
from >55% in those <50 years to 21% in those >70 years
of age.

Tumor location. For the proximal colon tumors only (n=65),
the MSI-H was 28 (43%), MSI-L 2 (3%) and the rest were

MSS (n=35, 54%). In the proximal location of the colon, the
MSI-H frequency was higher (12/22; 55%) for those <60
years and those ≥60 years of age (16/43; 37%) but not
significantly so (p=0.182), nor was the difference in age
significant for distal colon cancer (p=0.352).

Stage distribution. For early-stage colon cancer (stage I-II,
n=83), there was a significant difference in MSI distribution
according to age, with 44% MSI in those <60 years and 22%
in those >60 years (p=0.047), and in proximal (21/40=52.2%)

Søreide: MSI-H in Early-stage Adenocarcinoma of the Colon

969

Figure 1. Prevalence and distribution of MSI-H across the colon.

Figure 2. Contribution of each mononucleotide marker to the prevalence
of MSI frequency. One marker positive denotes MSI-L (low frequency),
while positivity in 2-5 markers denotes MSI-H (high frequency).
Numbers are shown for those patients with a positive marker only.

Figure 3. Distribution of MSI frequency according to age group.



compared to distal (3/43=7%) location (p<0.001), but not for
gender distribution (p=0.579).

Excluding the node-positive cases (pN+, stage III) in the
proximal colon and including stage I-II only (n=40), the
frequency of MSI-H was higher in those <60 years (9/12;
75%) compared to those ≥60 years of age (12/28; 43%) but
this was not statistically significant (p=0.062).

Discussion

The very high fidelity of all markers (in the range from 97-
100%) except for NR-24 (at 88%) is in line with other
studies, and reflects the usefulness of these markers in
testing for MSI in a clinical setting. This study confirms the
results obtained from previous populations evaluating a set
of five quasimonomorphic mononucleotide markers for the
identification of MSI-H colon tumors (13, 15, 19). The low
prevalence of MSI-L is a result of high concordance between
the markers, with 73% being positive for all five markers,
and in the group of MSI-H identified by 4/5 positive
markers, three patients lacked the fifth marker for evaluation
(marker did not score or project on evaluation) so a missing
value for any marker did not contribute to false-positive
MSI-L, nor to false negative MSI-H in this study. Limitations
of the study include the lack of comparison to other panels,
such as the Bethesda panel that includes dinucleotide
markers (16). However, other studies have compared the two
panels with favorable results in regards to the panel
containing only mononucleotide repeats. Rectal tumors were
also excluded from the cohort. This is based on the fact that
rectal tumors rarely have MSI (only 4% in our past series)
(23) and that pre-operative radiotherapy may confound the
results. Furthermore, focus on colon cancer, and particularly
on tumors of the proximal colon, was made on the grounds
that this location is more difficult to reach for early
detection, and findings of marker distribution (such as MSI)
may in the future be explored as useful for molecular
screening/testing (27). Results in this study point to the high
prevalence of MSI in the proximal colon and in those <60
years, which supports previous findings (28). As we have
reported the clinical results in regard to the MSI findings in
the current study population previously (10, 23, 29), the aim
of the current investigation was to further investigate the
fidelity of the markers in the panel for the prevalence of
MSI-H according to location, age group and stage in a
Norwegian population. Testing for MSI is as not as yet
routinely performed in Norway unless there is a clinical
suspicion on the development of disease on a background of
hereditary cancer predisposition. However, with the
increasing focus of the importance of MSI in sporadic
colorectal cancer (in particular of the colon) (11, 12), it is
likely only a question of time before these methods will be
introduced on a more widespread basis. Lastly, as molecular

screening is becoming of age, it will be important to include
markers with high prevalence in those groups that are target
screening populations. The high prevalence of MSI in
proximal, early-stage colon cancer, and particularly those
<60 years of age, is attractive for such screening. Further
investigation should explore if these, or other alternative
markers projecting this pathway of carcinogenesis, could be
exploited as a molecular screening tool. 

Acknowledgements

Funded in part from a grant from the Stavanger Health Trust
Research Council.

References

1 Cunningham D, Atkin W, Lenz HJ, Lynch HT, Minsky B,
Nordlinger B and Starling N: Colorectal cancer. Lancet 375:
1030-1047, 2010.

2 Søreide K, Nedrebø BS, Reite A, Thorsen K and Kørner H:
Endoscopy, morphology, morphometry and molecular markers:
predicting cancer risk in colorectal adenoma. Expert Rev Mol
Diagn 9: 125-137, 2009.

3 Markowitz SD and Bertagnolli MM: Molecular origins of
cancer: Molecular basis of colorectal cancer. N Engl J Med 361:
2449-2460, 2009.

4 de la Chapelle A and Hampel H: Clinical relevance of
microsatellite instability in colorectal cancer. J Clin Oncol 28:
3380-3387, 2010.

5 Søreide K, Nedrebø BS, Knapp JC, Glomsaker TB, Søreide JA
and Kørner H: Evolving molecular classification by genomic and
proteomic biomarkers in colorectal cancer: Potential implications
for the surgical oncologist. Surg Oncol 18: 31-50, 2009.

6 Ahlquist DA: Molecular detection of colorectal neoplasia.
Gastroenterology 138: 2127-2139, 2010.

7 Kisiel JB and Ahlquist DA: Stool DNA screening for colorectal
cancer: opportunities to improve value with next-generation tests.
J Clin Gastroenterol, 2010.

8 Ahlquist DA: Next-generation stool DNA testing: expanding the
scope. Gastroenterology 136: 2068-2073, 2009.

9 Søreide K, Janssen EA, Søiland H, Kørner H and Baak JP:
Microsatellite instability in colorectal cancer. Br J Surg 93: 395-
406, 2006.

10 Søreide K, Nedrebø BS, Søreide JA, Slewa A and Kørner H:
Lymph node harvest in colon cancer: influence of microsatellite
instability and proximal tumor location. World J Surg 33: 2695-
2703, 2009.

11 Des Guetz G, Schischmanoff O, Nicolas P, Perret GY, Morere JF
and Uzzan B: Does microsatellite instability predict the efficacy
of adjuvant chemotherapy in colorectal cancer? A systematic
review with meta-analysis. Eur J Cancer 45: 1890-1896, 2009.

12 Popat S, Hubner R and Houlston RS: Systematic review of
microsatellite instability and colorectal cancer prognosis. J Clin
Oncol 23: 609-618, 2005.

13 Nardon E, Glavac D, Benhattar J et al: A multicenter study to
validate the reproducibility of MSI testing with a panel of 5
quasimonomorphic mononucleotide repeats. Diagn Mol Pathol
19: 236-242, 2010.

ANTICANCER RESEARCH 31: 967-972 (2011)

970



14 Goel A, Nagasaka T, Hamelin R and Boland CR: An optimized
pentaplex PCR for detecting DNA mismatch repair-deficient
colorectal cancers. PLoS One 5: e9393, 2010.

15 Suraweera N, Duval A, Reperant M et al: Evaluation of tumor
microsatellite instability using five quasimonomorphic
mononucleotide repeats and pentaplex PCR. Gastroenterology
123: 1804-1811, 2002.

16 Umar A, Boland CR, Terdiman JP, Syngal S, de la Chapelle A,
Ruschoff J, Fishel R, Lindor NM, Burgart LJ, Hamelin R,
Hamilton SR, Hiatt RA, Jass J, Lindblom A, Lynch HT,
Peltomaki P, Ramsey SD, Rodriguez-Bigas MA, Vasen HF,
Hawk ET, Barrett JC, Freedman AN and Srivastava S: Revised
Bethesda Guidelines for hereditary nonpolyposis colorectal
cancer (Lynch syndrome) and microsatellite instability. J Natl
Cancer Inst 96: 261-268, 2004.

17 Hatch SB, Lightfoot HM Jr., Garwacki CP et al: Microsatellite
instability testing in colorectal carcinoma: choice of markers
affects sensitivity of detection of mismatch repair-deficient
tumors. Clin Cancer Res 11: 2180-2187, 2005.

18 Lindor NM, Smalley R, Barker M, Bigler J, Krumroy LM, Lum-
Jones A, Plummer SJ, Selander T, Thomas S, Youash M,
Seminara D, Casey G, Bapat B and Thibodeau SN: Ascending
the learning curve – MSI testing experience of a six-laboratory
consortium. Cancer Biomark 2: 5-9, 2006.

19 Buhard O, Cattaneo F, Wong YF, Yim SF, Friedman E, Flejou
JF, Duval A and Hamelin R: Multipopulation analysis of
polymorphisms in five mononucleotide repeats used to determine
the microsatellite instability status of human tumors. J Clin
Oncol 24: 241-251, 2006.

20 Buhard O, Suraweera N, Lectard A, Duval A and Hamelin R:
Quasimonomorphic mononucleotide repeats for high-level
microsatellite instability analysis. Dis Markers 20: 251-257,
2004.

21 Kørner H, Søreide K, Stokkeland PJ and Søreide JA: Systematic
follow-up after curative surgery for colorectal cancer in Norway:
a population-based audit of effectiveness, costs, and compliance.
J Gastrointest Surg 9: 320-328, 2005.

22 Kørner H, Søreide K, Stokkeland PJ and Søreide JA: Diagnostic
accuracy of serum-carcinoembryonic antigen in recurrent
colorectal cancer: a receiver operating characteristic curve
analysis. Ann Surg Oncol 14: 417-423, 2007.

23 Søreide K, Slewa A, Stokkeland PJ, van Diermen B, Janssen EA,
Søreide JA, Baak JP and Kørner H: Microsatellite instability and
DNA ploidy in colorectal cancer: potential implications for
patients undergoing systematic surveillance after resection.
Cancer 115: 271-282, 2009.

24 Hamilton SR, Vogelstein B, Kudo S, Riboli E, Nakamura S,
Hainaut P, Rubio CA, Sobin LH, Fogt F, Winawer SJ, Goldgar
DE and Jass JR: Tumours of the colon and rectum. In: World
Health Organization Classification of Tumours. Pathology and
Genetics – Tumours of the Digestive System. Hamilton S and
Aaltonen LA (eds.). IARC Press, Lyon, pp. 103-144, 2000.

25 Bjugn R and Dirdal HU: Colorectal cancer – experiences with
the use of standardized forms for reporting pathologic-anatomic
data. Tidsskr Nor Laegeforen 121: 1697-1701, 2001.

26 Søreide K: Molecular testing for microsatellite instability and
DNA mismatch repair defects in hereditary and sporadic
colorectal cancers – Ready for prime time? Tumour Biol 28:
290-300, 2007.

27 Søreide K: Endoscopic surveillance after curative surgery for
sporadic colorectal cancer: Patient-tailored, tumor-targeted or
biology-driven? Scand J Gastroenterol 45: 1255-1261, 2010.

28 Chou CL, Lin JK, Wang HS, Yang SH, Li AF and Chang SC:
Microsatellite instability screening should be done for right-
sided colon cancer patients less than 60 years of age. Int J
Colorectal Dis 25: 47-52, 2010.

29 Søreide K, Søreide JA and Kørner H: Prognostic role of
carcinoembryonic antigen (CEA) is influenced by microsatellite
instability genotype and stage in locally advanced colorectal
cancers. World J Surg: in press, 2011.

Received December 1, 2010
Revised February 3, 2011

Accepted February 4, 2011

Søreide: MSI-H in Early-stage Adenocarcinoma of the Colon

971



<<
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 true
  /ColorSettingsFile (None)
  /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 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 [1500 1500]
  /PageSize [595.275 793.701]
>> setpagedevice


