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1. Introduction

Some scientific articles have been so often quoted and
commented upon that scientists who feel they are fully
conversant with their contents may actually be wrong. In
1975, King and Wilson proposed that the genetic distance
between human beings and chimpanzees was less than 1%
(King and Wilson 1975). Twenty-six years later, the well-
known paleoanthropologist Svante Pääbo (2001) empha-
sized the impact that this article had, and the blow it was to
our feeling of uniqueness and supremacy: chimpanzees and
humans had been shown to be very close by the measure of
the genetic distance between them. However, when the first
draft of the chimpanzee genome was published in 2005, the
facts turned out to be less simple (The Chimpanzee
Sequencing and Analysis Consortium 2005). The famous
1% had become a myth (Cohen 2007) that had prevented a
clear perception of the true differences. In fact, 1%
represents the frequency of point mutations that occurred
after the divergence of the human and chimpanzee lineages,
but other genetic events, such as insertions and deletions of
small DNA fragments and gene duplication, have to be
taken into account to faithfully describe the genetic
difference between humans and chimpanzees.

What did King and Wilson really say? Reading their
article is a shock: the interpretation that they gave for the
1% value differs greatly from that with which many,
especially in the media, have become familiar. They
considered, in fact, that the low genetic distance contrasts
sharply with the huge morphological and behavioural
transformations that occurred after the separation of the
human and chimpanzee lineages. This means that measure-

ment of the genetic distance is important when dating
evolutionary events (see later), but not in explaining the
major features in evolution. Evolution is the consequence of
rare regulatory changes in a limited set of genes by
chromosomal rearrangements. The article by Mary-Claire
King and Allan Wilson is a mixture of what retrospectively
appears as true and wrong statements and cannot be
understood outside its scientific context.

2. The 1975 article

The value of 1% did not result from a direct comparison of the
genomes: In 1975, genetic engineering was still in its infancy.
It originated from four parallel studies: the direct comparison
of protein sequences (an approach initiated 10 years earlier by
Linus Pauling and Emile Zuckerkandl), an immunological
comparison of proteins [using the microcomplement assay
developed by Vincent Sarich and Allan Wilson previously
(Sarich and Wilson 1966)], the comparison of the electro-
phoretic migration of proteins, and the DNA-DNA hybrid-
ization technique used to estimate the genetic distance
between different species – when DNAs from different
organisms are re-annealed, the imperfect pairing between the
bases leads to a decrease in the melting temperature, which
can be easily measured, and automatically converted into a
measure of the genetic distance. Two-thirds of the paper was
devoted to the description of these methods, and the caveats
with which their results have to be considered. In this case,
however, the four methods gave the same value of 1%, a small
value for the huge morphological differences between humans
and chimpanzees. The last third of the paper dealt with the
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interpretation of the results. Previous results obtained on birds
and frogs gave completely different results: similar species,
indistinguishable to the observer, corresponded to genetic
distances far greater than that measured between humans and
chimpanzees. The conclusion was obvious to King and
Wilson: organismal evolution is the result of mutations
occurring in a small group of regulatory genes. The title and
subtitle of the article emphasize these conclusions: ‘Evolution
at two levels in humans and chimpanzees’ and ‘their macro-
molecules are so alike that regulatory mutations may account
for their biological differences’.

King and Wilson were more explicit on the nature of the
regulatory mutations. They hypothesized that the mutations
probably affected the level of gene expression, by modify-
ing the proteins encoded by the regulatory genes or by
altering the nucleotide sequence of the promoters. They
favoured the latter hypothesis, but immediately emphasized
the crucial role of gene rearrangements in these variations of
expression. It is difficult to understand from the reading of
this article why they favoured gene and genome rearrange-
ments. The answer should probably be sought in Wilson’s
previous publications, and the coherent picture that emerged
from this early work. Wilson discovered in highly different
organisms – birds, frogs, plants (Levin and Wilson 1976) –
that there was an excellent parallel between the amplitude of
morphological evolution and the number of chromosomal
rearrangements, whereas there was a full discrepancy
between the genetic distance and the amplitude of organis-
mal transformation. In addition, evolutionary loss of the
potential for inter-specific hybridization was correlated with
the amplitude of chromosomal rearrangements, and not with
the genetic distance (Wallace et al. 1971; Wilson et al.
1974a; Prager and Wilson 1975). There was also an inverse
relation between the amplitude of chromosomal changes
and the size of the populations: the smaller the population,
the greater the amplitude (Wilson et al. 1975). The
explanation was simple: the accommodation of big changes
as chromosome rearrangements may more readily occur in
small populations with a higher degree of inbreeding. So,
formation of new species, morphological transformations
and chromosomal rearrangements occur in parallel in small
populations (Wilson et al. 1974b)

From the estimated value of the genetic distance between
humans and chimpanzees, and using the molecular clock, it
was possible to estimate the time of divergence between
humans and chimpanzees: 5 million years, a value at odds
with the value of about 30 million years proposed by
paleoanthropologists from the study of prehuman fossils
such as Ramapithecus (Sarich and Wilson 1967; Wilson
1967; Wilson and Sarich 1969). Such a result was
revolutionary, and later confirmed: the dating of prehuman
fossils had to be dramatically reconsidered. But despite his
numerous studies on the evolution of primates, Wilson
never questioned the traditional order of relation between

humans, chimpanzees and gorillas, in which it was
considered that the last two had diverged at the same time
as humans, or after the separation of the human lineage. Ten
years later, using a technique previously used by Wilson –
DNA hybridization – Charles Sibley and Jon Ahlquist
argued that chimpanzees and humans were close cousins,
whereas the gorilla lineage had diverged earlier (Sibley and
Ahlquist 1984). This result was heavily discussed and was
not immediately accepted.

3. A critical analysis of the article

This article was highly heterodox in many of its conclusions.
By looking at the personal and scientific context, it is possible
to cast some light on the origin of these heterodox opinions.

The attention paid by Wilson to regulatory mutations
was not new. He immediately grasped the evolutionary
consequences of the distinction introduced by François
Jacob and Jacques Monod between structural and regu-
latory genes: mutations in the latter were likely to have
more dramatic consequences than mutations in the
former. At the end of the 1960s, he initiated a series of
experiments using ‘in vitro evolution’ of bacteria to
confirm this hypothesis (Wilson et al. 1977). The strategy
was somewhat similar to that developed later by Richard
Lenski, but the results were different. The majority of
adaptive mutations were shown by Wilson to be mutations
affecting the level of expression. Quantitative evolution
was more important than qualitative evolution.

Wilson did not limit his conclusion to the statement that
evolution was due to regulatory mutations, and felt
compelled to associate these regulatory changes with
chromosomal rearrangements, explicitly referring to the
macromutations advocated by Richard Goldschmidt. Wilson
was apparently open to original and unorthodox hypotheses.
In 1985, in an article published in Scientific American (Wilson
1985), he ascribed to changes in human behaviour to be the
driving force in human evolution, reiterating without quoting
the model of James Baldwin (Baldwin 1896).

King and Wilson’s article might also be considered to
anticipate the present day views of most specialists of evo-
devo: morphological evolution is the result of mutations in the
cis-regulatory sequences controlling gene expression. And
the experiments of Svante Pääbo’s group in 2002 showing a
difference in gene expression patterns in the brain between
humans and chimpanzees (Enard et al. 2002), a result which
was not confirmed later, might have been done by Wilson
had the technology been available at the time.

However, forWilson, it was a general principle of evolution
affecting bacteria as well as multicellular organisms (Wilson et
al. 1977). Adaptive evolution in bacteria was also the result
of regulatory mutations. For Wilson, there was no place for a
distinction between morphological evolution and other forms
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of evolution as in evo-devo. And regulatory mutations did
correspond to chromosomal rearrangements.

4. The article in its scientific context

King and Wilson’s publication was one of many in the 1960s
and 1970s to provide molecular data on evolution and to
challenge traditional evolutionary models. The problem
emerged when, at the beginning of the 1960s, Linus Pauling
and Emile Zuckerkandl suggested that the main source of
information on evolution would soon be the comparison of
protein sequences, and when the early results of this compar-
ison revealed a regular rate of variation, the so-called molecular
clock. Historians have shown how these new molecular data
supported the development of the neutralist model of evolution
by Motoo Kimura (Kimura 1968; Suarez and Barahona 1996;
Morgan 1998; Dietrich 1998), Jack King and Thomas Jukes
(King and Jukes 1969). To explain the discrepancies between
observations made at the molecular and organismal levels,
King and Wilson offered another explanation: morphological
evolution is the result of mutations in a limited set of
regulatory genes. As we have seen earlier, they also favoured
a specific form of genetic variation – chromosomal rearrange-
ments. Both statements were at odds with Modern Synthesis.

The 1970s and early 1980s were a difficult time for Modern
Synthesis. The dominant role of natural selection was
questioned by the neutralist theory, and also by an emphasis
on the existence of constraints in evolution, as affirmed by
Stephen Jay Gould and Richard Lewontin (Gould and
Lewontin 1979). The model of punctuated equilibria – the
alternation of stasis and rapid change – proposed by Niles
Eldredge and Stephen Jay Gould (Gould and Eldredge 1977)
was confirmed by the careful studies of Williamson
(Williamson 1981). There was a huge debate to appreciate
the significance of these observations, whether they demon-
strated that the action of natural selection was limited by
constraints in the construction of organisms. The notion
of ‘tinkering’ – ’bricolage’ in French – introduced by
François Jacob (Jacob 1977) was not anti-Darwinian; in fact,
it was used for the first time by Darwin himself. Nonetheless,
the expression ‘tinkering’ suggested that the same pieces
were used during evolution, but were expressed and
associated in a new way: regulatory mutations were more
congruent with tinkering than mutations affecting the
structure and function of proteins.

The debate on Modern Synthesis culminated in 1981–1982
at different meetings, some of them organized to mark the
100th anniversary of Darwin’s death (Lewin 1982a, b). In the
background of the debates were already the efforts made by
creationists to deny any value to the theory of evolution.

It would be wrong to say that there was a clear
conclusion to these debates. Nevertheless, a general feeling
was that the accumulation of molecular data would lead to

an evolution of Modern Synthesis more than to a revolution
(Fitch 1982; Stebbins and Ayala 1981). It was also admitted
that molecular observations made so far were peripheral to
the mechanisms of evolution: only a precise description of
the mechanisms of development could open the door to a
description of the mechanisms of evolution.

It is remarkable that Allan Wilson followed these conclu-
sions and, at the end of the 1980s, usedmolecular data simply as
a reporter of recent evolutionary events. By comparing the
restriction maps of the mitochondrial DNA in different human
populations, he confirmed the African origin of modern
humans, a result popularized under the image of an ‘African
Eve’ (Cann et al. 1987). He also became one of the founders
of molecular archaeology: the new possibility of extracting
and characterizing DNA from fossils. It was not until the
beginning of the 2000s, and the achievement of the human
genome sequencing programme, that there were renewed
attempts to explain human evolution in molecular terms.

5. Conclusions

The fact that King and Wilson’s article became an icon is
also the result of a shared fascination for numbers. A
quantitative estimate of the genetic distance between
humans and chimpanzees seemed to have a value by itself,
whereas only the comparison of this value with other values
may have a meaning (Marks 1999). One percent can be
considered huge if it is converted into an absolute number
of mutations between humans and chimpanzees.

Another example of a fascination for numbers was
already discussed by Harold Wyatt in the case of the
Hershey–Chase experiment, which demonstrated the role of
DNA in the reproduction of the bacteriophage (Hershey and
Chase 1952; Wyatt 1974). Nevertheless, and in contrast
with the King and Wilson’s article, the conclusions of the
commentators, often based on a modification of the values
provided by Alfred Hershey and Martha Chase, were similar
to those of these two authors.

Great is the ‘distance’ between what is ascribed to King and
Wilson’s article in the scientific literature and its conclusion!
The idea that humans and chimpanzees are close was not the
opinion ofMary-Claire King andAllanWilson. The heterodox
face of the article has remained invisible: no reference is made
to the role of chromosomal rearrangements. Such a discrep-
ancy between the conclusions of a scientific article and the role
this article plays later in the scientific literature is not
uncommon. Who noticed that base-pairing was incorrect in
Watson and Crick’s 1953 article (two hydrogen bonds
between G and C instead of three) (Watson and Crick
1953), that in Jacob and Monod’s famous 1961 Journal of
Molecular Biology article the repressor was an RNA (Jacob
and Monod 1961), and that the results of Alfred Hershey and
Martha Chase were not 100% in favour of DNA as a genetic
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material? But the historical deformation has been much more
significant in the case of King and Wilson’s publication: the
result was kept, but the interpretation thereof made was
totally different.

Acknowledgements

I am indebted to David Marsh for his critical reading of the
manuscript, and to the anonymous reviewer for his very
helpful comments.

References

Baldwin JAM 1896 A new factor in evolution. Am. Nat. 30 441
Cann RL, Stoneking M and Wilson AC 1987 Mitochondrial DNA

and human evolution. Nature (London) 325 31–36
Cohen J 2007 Relative differences: the myth of 1%. Science 316 1836
Dietrich MR 1998 Paradox and persuasion: negotiating the place

of molecular evolution within evolutionary biology. J. Hist.
Biol. 31 85–111

Enard W, Khaitovich P, Klose J, Zollner S, Heissig F and
Giavalisco P et al. 2002 Intra- and interspecific variation in
primate gene expressions patterns. Science 296 340–343

Fitch WM 1982 The challenges to Darwinism since the last centennial
and the impact of molecular studies. Evolution 36 1133–1143

Gould SJ and Eldredge N 1977 Punctuated equilibria: the tempo
and mode of evolution reconsidered. Paleobiology 3 115–151

Gould SJ and Lewontin RC 1979 The spandrels of San Marco and
the Panglossian paradigm: a critique of the adaptationist
programme. Proc. R. Soc. London Ser. B 205 581–598

Hershey AD and Chase M 1952 Independent functions of viral
protein and nucleic acid in growth of bacteriophage. J. Gen.
Physiol. 36 39–56

Jacob F 1977 Evolution and tinkering. Science 196 1161–1166
Jacob F and Monod J 1961 Genetic regulatory mechanisms in the

synthesis of proteins. J. Mol. Biol. 3 318–356
Kimura M 1968 Evolutionary rate at the molecular level. Nature

(London) 217 624–626
King JL and Jukes TH 1969 Non-darwinian evolution. Science

164 788–798
King M-C and Wilson AC 1975 Evolution at two levels in humans

and chimpanzees. Science 188 107–116
Levin DA and Wilson AC 1976 Rates of evolution in seed plants: net

increase in diversity of chromosome numbers and species numbers
through time. Proc. Natl. Acad. Sci. USA 73 2086–2090

Lewin R 1982a Molecules come to Darwin’s aid. Science 216
1091–1092

Lewin R 1982b Darwin died at a most propitious time. Science 217
717–718

Marks J 1999 http://personal.uncc.edu/jmarks/interests/aaa/
marksaaa99.htm

Morgan GJ 1998 Emile Zuckerkandl, Linus Pauling, and the molecular
evolutionary clock, 1959–1965. J. Hist. Biol. 31 155–178

Pääbo S 2001 The human genome and our view of ourselves.
Science 291 1219–1220

Prager EMandWilsonAC 1975 Slow evolutionary loss of the potential
for interspecific hybridization in birds: a manifestation of slow
regulatory evolution. Proc. Natl. Acad. Sci. USA 72 200–204

Sarich VM and Wilson AC 1966 Quantitative immunochemistry
and the evolution of primate albumins: micro-complement
fixation. Science 154 1563–1566

Sarich VM and Wilson AC 1967 Rates of albumin evolution in
primates. Proc. Natl. Acad. Sci. USA 58 142–148

Sibley CG and Ahlquist JE 1984 The phylogeny of the hominoid
primates, as indicated by DNA-DNA hybridization. J. Mol.
Evol. 20 2–15

Stebbins GL and Ayala FJ 1981 Is a new evolutionary synthesis
necessary? Science 213 967–971

Suarez E and Barahona A 1996 The experimental roots of the neutral
theory of molecular evolution. Hist. Philos. Life Sci. 18 55–81

The Chimpanzee Sequencing and Analysis Consortium 2005
Initial sequence of the chimpanzee genome and comparison
with the human genome. Nature (London) 437 69–87

Wallace DG, Maxson LR and Wilson AC 1971 Albumin evolution
in frogs: a test of the evolutionary clock hypothesis. Proc.
Natl. Acad. Sci. USA 68 3127–3129

Watson JD and Crick FHC 1953 Genetical implications of the structure
of deoxyribonucleic acid. Nature (London) 171 964–967

Williamson PG 1981 Palaeontological documentation in Cenozoic
molluscs from Turkana basin. Nature (London) 293 437–443

Wilson AC 1967 Immunological time scale for hominid evolution.
Science 158 1200–1203

Wilson AC 1985 The molecular basis of evolution. Sci. Am. 253
164–173

Wilson AC and Sarich VM 1969 A molecular time scale for
human evolution. Proc. Natl. Acad. Sci. USA 63 1088–
1093

Wilson AC, Maxson LR and Sarich VM 1974a Two types of
molecular evolution. Evidence from studies of interspecific
hybridization. Proc. Natl. Acad. Sci. USA 71 2843–2847

Wilson AC, Sarich VM and Maxson LR 1974b The importance of
gene rearrangement in evolution: evidence from studies on
rates of chromosomal, protein, and anatomical evolution.
Proc. Natl. Acad. Sci. USA 71 3028–3030

Wilson AC, Bush GL, Case SM and King M-C 1975 Social
structuring of mammalian populations and rate of chromo-
somal evolution. Proc. Natl. Acad. Sci. USA 72 5061–5065

Wilson AC, Carlson SS and White TJ 1977 Biochemical
evolution. Annu. Rev. Biochem. 40 573–639

Wyatt HV 1974 How history has blended. Nature (London) 249
803–805

ePubication: 14 March 2011

26 Michel Morange

J. Biosci. 36(1), March 2011


	The genetic distance between humans and chimpanzees: What did Mary-Claire King and Allan Wilson really say in 1975?
	Introduction
	The 1975 article
	A critical analysis of the article
	The article in its scientific context
	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


