
INTRODUCTION

Most economically valuable traits of farm animals, 
which are of interest for selection, are quantitative. At 
present there are several key genes, identi  ed in rabbit 
breeding, which determine the formation of quantita-
tive traits [1, 2]. The signi  cance of their contribution 
is regulated by the environment. Myostatin (MSTN) 
was de  ned among individual genes, the polymor-
phism of which determines the impact on the mani-
festation of phenotypic traits, related to meat produc-
tion and reproduction, noteworthy for reproductive 
capability of rabbits are progesterone receptor (PGR), 
uteroglobulin (SCGB1A1), insulin-like growth factor 
1 (IGF1) and tissue inhibitor of metalloproteinase 1 
(TIMP1) [3–5].) Myostatin and progesterone receptor 
are the most wide-spread among the quantitative trait 
loci (QTL). 

Myostatin, also known as GDF8, is a member of 
the family of the transforming growth factor (TGF)- , 
participating in the inhibition of the development of 
skeletal muscles of animals [4–7]. The mutations in 
the myostatin gene are known for cattle; they cause 
sharp muscle gains of the livestock. A similar mecha-
nism of double muscling was also established for mice 
and dogs [8]. In rabbits the length of the nucleotide 
sequence of myostatin gene is 4,912 base pairs (bp). 
located on chromosome 7. The mutation, manifested in 
the transition of  in intron 2, was  rst described 
by Fontanessi’s group [4].

Progesterone receptor is a member of the superfamily 
of intracellular receptors; its physiological role being 
the binding of steroid hormones [5, 9, 10]. PGR gene 
is 297,639 bp and is located on chromosome 11. It is 
remarkable for polymorphism in two alleles: G and A 
(position 2464) in the promotor region [3].
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It should be noted that the issues of determining the 
allelofund, estimating the genetic situation – the level 
of consolidation and differentiation of different rabbit 
breeds are solved on the population level. The popu-
lation genetic monitoring also provides information 
on the distribution and  ow of hereditary material in 
generations, genetic regularities in micropopulations. 
RAPD (random ampli  ed polymorphic DNA) as well 
as ISSR DNA-markers are used in the study of genetic 
diversity and classi  cation of rabbits [11 14].

The application of the mentioned molecular markers 
in the analysis and selection of valuable genotypes of 
animals is relevant for the intensi  cation of the selec-
tive process in rabbit breeding.

MATERIALS AND METHODS

The study was conducted using New Zealand white 
rabbits (n = 130), bred at a rabbit farm of the agricul-
tural private enterprise Marchuk N. V. (Tashlyk village, 
Smila District, Cherkasy Region). Blood samples were 
taken from the auricular vein and placed into 1 ml poly-
ethylene test-tubes (Eppendorf, Germany), containing 
200 l of 3.8 % sodium citrate solution. The genomic 
DNA was isolated from blood using the standard meth-
od [5] with the DNA-sorb B set (Amplisense, RF) ac-
cording to the manufacturer’s recommendations. 

The nucleotide sequences and restrictases, indicated 
in Table, were used to conduct the polymerase chain 
reaction in order to determine the polymorphism of 
myostatin and progesterone receptor.

The mixture for PCR of the genes of myostatin and 
progesterone receptor contained 1 × buffer for DNA-
polymerase, 200 mol of the mixture of triphosphates 
(Amplisense), 0.5 mol of the corresponding primer, 
0.6 u. a. of DNA-polymerase (Fermentas, Lithuania). 
Genomic DNA was added in the amount of 50 ng. The 
total volume of PCR-volume was 25 l. The genomic 
DNA of rabbits with primers to myostatin was ampli-
 ed using the programmed four-channel thermocycle 

Tertsik (DNA-technology, RF) in the following con-
ditions: 180 s  denaturation at 95 °  (“hot start”); 
30 s  denaturation (95 ° ); 30 s  annealing of prim-
ers (60 ° ); 30 s  elongation (72 ° ); 10 min  syn-
thesis (72 ° )  40 cycles. DNA with primers to the 
progesterone receptor were ampli  ed in the following 
conditions: 5 min  denaturation (95 ° ) (“hot start”); 
30 s  denaturation (95 ° )  34 cycles; 30 s – an-
nealing of primers (66 ° ); 60 s – elongation (72 ° ); 
5 min – pre-synthesis (72 ° ). The ampli  cation pro-
ducts of genes MSTN and PGR were cleaved using en-
donucleases Eco31I and AluI respectively (Fermentas) 
at 37 °  for 12 16 h. The restriction fragments were 
separated in 2 % agarose gel (Helicon, RF) and stained 
with ethidium bromide. 

DNA, obtained during the PCR or as a result of amp-
li  cation product restriction, were measured using the 
molecular mass marker O’GeneRulerTM DNA Ladder 
Mix (Fermentas), 3,000 bp long. 

The electrophoregrams were visualized using the 
transilluminator in the ultraviolet light. After the elec-
trophoresis the gel was photographed using the profes-
sional digital camera. The size of the ampli  ed frag-
ments was de  ned using TotalLab 2.01 software.

The meat production and reproductive capability of 
rabbits were revealed using the data of zootechnical ac-
counting according to the Instruction on evaluation of 
rabbits.

The statistical processing of the data was performed 
using standard methods and MS Excel, GenAlEx 6.0, 
STATISTICA 6.0 software.

RESULTS AND DISCUSSION

The DNA-fragments of polymorphic variants of the 
genes of myostatin and progesterone receptor of New 
Zealand white rabbits are presented in Figure.

The following distribution of alleles 34 and 34T 
of gene MSTN (frequencies p and q) was obtained: for 

The genotyping of New Zealand white rabbits by the genes of myostatin and progesterone receptor using the PCR-RFLP 
method

Gene Primer Restrictase

Myostatin [4]

Progesterone receptor [3]

Forward: 5 -TAACTGAAAAGAACCCTCTAGTAGC-3
Reverse: 5 -TCGGTAGTTGTTTCCCACTTT-3

Forward: 5 -GAAGCAGGTCATGTCGATTGG AG-3
Reverse: 5 -CGCCTCTGGTGCCAAGTCTC-3

AluI

Eco31I
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males of New Zealand white rabbits MSTN – 0.500; 
qMSTN – 0.500; for females MSTN – 0.457; qMSTN – 
0.543. The distribution of alleles G2464 and 2464A 
of gene PGR was somewhat different: for males 

PGR – 0.500; qPGR – 0.500; for females PGR – 0.433; 
qPGR – 0.567. There was no statistically relevant diffe-
rence revealed in the distribution of alleles of myosta-
tin gene between males and females of New Zealand 
white rabbits (df = 1; st

2 = 3.84; f
2 = 0.007; p < 0.05). 

The data obtained are somewhat different from the 
results, presented by Markowska A. et al. [7]. Polish 
researchers established that the frequency of allele 
C for the New Zealand white rabbits was 0.618, and 
the frequency of allele T – 0.382. While genotyping 
the Polish Hermelin by the polymorphic variants of 
myostatin gene they had the following values: the 
frequency for allele C was 0.558, and that for allele 
T – 0.442.

The analysis of the actual and estimated distribution 
of the genotypes of New Zealand white rabbits by poly-
morphic variants of myostatin gene demonstrated that 

the population structure corresponds to Hardy-Winberg 
equation (df = 2; st

2 = 5.99; f
2 = 0.034; p > 0.05). It 

was established that the structure of the population by 
the polymorphic variant G2464A of progesterone re-
ceptor gene also corresponds to Hardy-Weinberg equa-
tion (df = 2; st

2 = 5.99; f
2 = 0.018; p > 0.05). 

Taking into account the fact that polymorphic vari-
ants of the investigated genes are not bound, the equi-
librium of the analyzed selection may be expected for 
all the independent combinations. However, the data of 
the analysis of the distribution series for genotypes of 
New Zealand white rabbit females allowed determin-
ing statistically relevant difference between estimated 
and actual frequencies (df = 8; st

2 = 20.09; f
2 = 20.65; 

p > 0.01). The selection of animals demonstrates the 
deviation from equilibrium by the combinations of al-
leles of the analyzed genes. Such deviations may testify 
to the fact that the carriers of some genotypes are of 
selective advantage, while those of others – vice versa, 
of decreased adaptivity and viability and thus are due 
to the selection impact. 

The electrophoregram of restriction products of the ampli  ed fragments of the genes of myostatin (a) and progesterone 
receptor (b) of New Zealand white rabbits. Gel electrophoresis of PCR products, hydrolyzed with restriction endonucleases 
AluI (a) and Eco31I (b), in 3 %- and 2 % agarose gel, respectively; M – molecular marker O’geneRulerTM DNA Ladder Mix, 
ready-to-use (Fermentas); 2, 4 10, 14 16 – homozygotes by allele ; 1, 3, 11 13 – heterozygotes ; 17–20, 22–24 – het-
erozygotes GA; 21, 25, 26 – homozygotes by allele  
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The study of the effect of eimeriosis epidemic on the 
distribution of genotypes in the population of rabbits 
demonstrated that the ratio of genotypes of animals has 
a statistically relevant deviation from the estimated one 
(df = 2; st

2 = 13.82; f
2 = 79.05; p > 0.001). The share 

of animals-carriers of allele T, conditioning the impair-
ment of the functional activity of myostatin, decreased 
almost thrice.

It is known that in the course of in  ammatory pro-
cesses in liver the rabbits, affected by eimeriosis, 
also have other symptoms, including paralysis of 
limbs and cervical muscles, and convulsions [15]. 
The animals-carriers of allele T, which have inhib-
ited growth and differentiation of muscles, may have 
less resistance to infectious diseases with this patho-
genesis. From this standpoint allele C and genotype 
CC have a selective advantage compared to allele T 
and genotypes CT and TT. 

The results of the single-factor analysis of variance 
demonstrated the impact of the genotype of New Zea-
land white rabbit by myostatin gene on the manifesta-
tion of average daily growth ( ² = 0.45;  > 0.05) and 
on the weight of a fresh animal ( ² = 0.35;  > 0.05).

The share of the impact of the genotype of New Zea-
land white rabbit by MSTN gene on the manifestation 
of a phenotypic feature of feed-gain relationship rela-
tive to 1 kg of gain for the period of 60–120 days was 
24 %, but it was proven unreliable (  < 0.05).

The data of the analysis of average daily growth of 
males and females of New Zealand white rabbit tes-
tify to the regularities of the distribution of these traits 
among the animals with different genotypes. For in-
stance, by myostatin gene the heterozygous males with 
genotype CT exceeded the homozygote by allele C in 
the average daily growth by 2.3 % (39.0 ± 0.3 against 
38.2 ± 0.2 g; tf = 2.3; tst = 2.09; df = 20; p < 0.05). The 
values of the average daily growth for males with geno-
type  was lower by 2.6 % than that for heterozy-
gous animals (38.0 ± 0.3 against 39.0 ± 0.3 g; tf = 2.33; 
tst = 2.13; df = 15; p < 0.05).

There was a similar regularity in the phenotypic 
manifestation of the average daily growth among fe-
males of New Zealand white rabbit by the polymor-
phic variants of gene PGR. Breeding female rabbits 
with genotype  had higher indices of average daily 
growth compared to homozygotes by allele C by 7.3 % 
(38.6 ± 0.3 against 35.8 ± 0.2 g; tf = 2.53; tst = 1.99; 
df = 97; p < 0.05). The animals with genotype TT 
were characterized by lower average daily growth 

compared to heterozygotes CT (37.2 ± 0.3 against 
38.6 ± 0.3 g; tf = 3.23; tst = 2.66; df = 78; p < 0.01).

The results of the single-factor dispersion analysis 
testify to the impact of the genotype of breeding female 
rabbits by gene of the progesterone receptor on their 
milk production, but there was no statistically relevant 
difference between the groups of animals with different 
genotypes (n = 60; ² = 0.35 0.43;  < 0.05). Contrary 
to the results of our studies, Peiro R. et al. [5] estab-
lished that the expression of polymorphic variants of 
the progesterone receptor gene, which conditions the 
formation of different isoforms of the receptor protein, 
has its impact on the development of rabbit embryos 
(94–100 %, p < 0.05 with the consideration of Monte-
Carlo method).

CONCLUSIONS
Genotypes CT by myostatin gene (47.1 %) and GA 

by progesterone receptor gene (50 %) were most fre-
quently observed for the New Zealand white rabbits.

There are reliable differences between the genotypes 
of New Zealand white rabbits by myostatin gene re-
garding the manifestation of phenotypic traits: 2.5 % 
(p < 0.05) of average daily growth.

The genotyping of rabbits by polymorphic variants 
C34T of myostatin gene and G2464A – the progeste-
rone receptor gene serves as a foundation for the in-
troduction of molecular and genetic expertise in rabbit 
breeding with the purpose of further selection of ani-
mals of different genotypes with maximal realization 
of their genetic potential.

     
 -  

. .  1, . .  2

e-mail: shevchenko.e.a.ser@gmail.com

1      
. , 76, , , 18007
2      

. . .  
. , 1, . ,  - , 

 ., , 08321

.     
       

- . .    
  -  

     -
  ( - ). . -

       
        



AGRICULTURAL SCIENCE AND PRACTICE   Vol. 2   No. 2   2015 25

GENOTYPING OF NEW ZEALAND WHITE RABBITS BY PCR-RFLP MARKERS

   ’  , -
  .  ’  

   -  -
       

 ’     
. ,     

     -
,   GG –  . . 

 « »      
( ),       

    ’  -
. 

 :    , 
,  , .

    
  -  

E. A. 1, . . 2

e-mail: shevchenko.e.a.ser@gmail.com
1      

. , 76, , , 18007
2      

. . .  
. , 1, . ,  - , 

 ., , 08321

.    -
       -
 - . .  -

     
     -

    ( -
). .    -

      
      -

    , -
  .   

   -  -
      -

     -
 . ,   

     -
 ,   GG   . 
.  « »    

  ( ),    
    -

     .

 :    , 
,  , .

REFERENCES

1. Kermauner A, Pohar J. Reproductive and growth per-
formances of four rabbit genotypes. Acta agriculturae 
slovenica. 2009;94(1):13 6.

2. Khalil MH, Al-Saef AM. Methods, criteria, techniques and 
genetic responses for rabbit selection: a review. Proc 9th World 
Rabbit Congress (June 10 13, Verona, Italy). 2008;1–22.

3. Argente MJ, Merchan M, Peiro R, Garcia ML, Santac-
reu MA, Folch JM, Blasco A. Candidate gene analysis for 
reproductive traits in two lines of rabbit divergently selected 
for uterine capacity. J Anim Sci. 2010; 88(3): 828 836

4. Fontanezi L, Tazzoli M, Scotti E, Russo V. Analysis of 
candidate genes for meat production traits in domestic 
rabbit breeds. Proc 9th World Rabbit Congress (June 
10 13, Verona, Italy). 2008;79–84. 

5. Peiró R, Merchán M, Santacreu MA, Argente MJ, Gar-
cía ML, Folch JM, Blasco A. Identi cation of single-
nucleotide polymorphism in the progesterone receptor 
gene and its association with reproductive traits in 
rabbits. Genetics. 2008;180(3):1699 1705. 

6. McPherron AC, Lawler AM, Lee SJ. Regulation of 
skeletal muscle mass in mice by a new TGF-beta su-
perfamily member. Nature. 1997;387(6628):83 90.

7. Markowska A, Rafayova A, Trakowicka A. Detecting pre-
sence of C/T polymorphism at position 34 second in-
tron of the myostatin gene in rabbits. J Cent Eur Agr. 
2011;11(4):449 452.

8. Kurkute AS, Tripathi AK, Shabir N, Jawale CV, Rama-
ni UV, Pande AM, Rank DN, Joshi CG. Molecular clo-
ning and characterization of rabbit myostatin gene. The 
IIOAB J. 2011;2(5):1–7. 

9. Anzaldua SR, Camacho-Arroyo I, Reyna-Neyra A, Pe-
rez-Martinez M, Cerbon M. Regional differences in ex-
pression of progesterone receptor in oviduct and uterus 
of rabbit during early pregnancy. Comp Biochem Physiol 
A Mol Integr Physiol. 2007;147(3):685–90. 

10. Gutierrez-Sagal R, Perez-Palacios G, Langley E, Pa-
sapera AM, Castro I, Cerbon MA. Endometrial expres-
sion of progesterone receptor and uteroglobin genes 
during early pregnancy in the rabbit. Mol Reprod Dev.
1993;34(3):244–9.

11. Khalil MH, Motawei MI, Al-Saef AM, Al-Sobayil KA, El-
Zarei MF. RAPD markers linked to litter, lactation and 
growth traits in rabbits. Proc 9th World Rabbit Congress 
(June 10 13, Verona, Italy). 2008;143–8.

12. Mougel F., Mounolou J.C., Monnerot M. Nine poly-
morphic microsatellite loci in the rabbit, Oryctolagus 
cuniculus.Anim Genet. 1997;28 (1): 58–9.

13. van Haeringen W.A., den Bieman M., van Zutphen L.F., 
van Lith H.A. Polymorphic microsatellite DNA markers 
in the rabbit (Oryctolagus cuniculus). J Exp Anim Sci. 
1996 1997;38 (2):49–57. 

14. Zhu YF, Zhang JB, Ren WZ, Wang YZ. Genetic va-
riation within and among  ve rabbit populations using 
microsatellite markers. Proc 8th World Rabbit Congr. 
(September 7 10, 2004, Puebla, Mexico). 2004;181 5.

15. Piles M, Blasco A, Pla M. The effect of selection for
growth rate on carcass composition and meat charac-
teristics of rabbits. Meat Sci. 2000; 54(4):347–355.



<<
  /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
  /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 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 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


