
INTRODUCTION

Successful development of poultry industry is 
considerably determined by the ef  ciency of selection. 
Due to recent rapid development of molecular and 
genetic methods of research there is a new possibility 
of putting selection into practice on the essentially 
new foundation – applying the data on polymorphism 
of target genes and their association with productivity 
traits. This approach, called marker-assisted selection 
(MAS-selection), is based on the study of polymorphism 
of the selected genes, the association of allele variants 
with productive traits, the categorization of individuals 
according to the complex of genes, and the selection 
of individuals with desirable genotypes for further 
breeding [1]. An important stage of research in this 
context is the selection of target genes for the study 

of their polymorphism in experimental populations. 
The investigation of polymorphism of candidate genes 
in the studied populations of chickens is the  rst step, 
required for further analysis of the association of 
different genotypes with productive traits which may 
be directly used in the selection [2]. The promising 
candidate genes, the association of which to poultry 
productivity traits was proven in numerous foreign 
investigations, include, in particular, such objects as 
the genes of transforming growth factor 1 (TGF- 1), 
pituitary transcriptional factor 1 (PIT-1) and insulin-
like growth factor I (IGF-I).

TGF- 1 belongs to one of the most important groups of 
genes (family of transforming growth factors ), partici-
pating in the maintenance of tissue homeostasis, growth 
and differentiation of different types of cells, the forma-
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tion of intercellular matrix, the induction of apoptosis, the 
regulation of the immune system, etc [3]. Gene TGF- 1 
is localized on the 13th chromosome and contains 17 ex-
ons. It was demonstrated that allele variants of TGF- 1 
correlate with meat production traits of chickens of dif-
ferent breeds [4].

PIT-1 participates in the expression regulation of 
growth hormone genes, prolactin, thyreotropin, prolif-
eration and differentiation of hormone-secreting cells, 
the control of immune system development [5]. Its 
functioning is directly related to that of the controlled 
genes (growth hormone, prolactin) which de  nes PIT-1 
as a promising candidate for the study of the associa-
tion of different genotypes and the productivity traits 
due to the especially important role of prolactin in the 
regulation of the reproductive cycle of birds. PIT-1 
gene contains 6 exons and 5 introns. Several SNP were 
revealed in different gene regions [5]. It was shown 
that allele variants of PIT-1 gene are associated with 
the live weight of chickens of different breeds [6].

IGF-I performs a number of physiological func-
tions, related to the growth and differentiation of tis-
sues, and belongs to the family of insulin-like growth 
factors [7]. Its functioning is closely related to the 
growth hormone and it is an active participant of the 
growth regulation and development of the embryo. 
IGF-I gene contains 4 exons and 3 introns. High level 
of polymorphism was registered for 5  and 3  non-
coding regions (5 UTR and 3 UTR), as well as intron 
and exon parts of IGF-I gene. The association of dif-
ferent allele variants of the gene and productive traits 
of chickens was studied [8 10].

Previously we investigated the genetic structure of 
the populations of chickens, bred in Ukraine for egg 
and meat production by loci of prolactin, growth hor-
mone, growth hormone receptor, family of transform-
ing growth beta-factors, etc [11, 12].

The current work was aimed at the analysis of the 
polymorphism of genes TGF- 1, PIT-1 and IGF-I in the 
population of Poltava clay chicken breed, bred for egg 
and meat production, as well as the determination of 
the association of different genotypes by each of the 
loci with productivity traits.

MATERIALS AND METHODS

The study was conducted in the Laboratory of Poultry 
Disease Prevention and Molecular Diagnostics of the 
State Poultry Experimental Station NAAS of Ukraine, 
using the Poltava clay chicken breed, line 14 (n = 100), 
selected in Ukraine for egg and meat production. The 

biological material (blood) was sampled from each 
chicken at the experimental poultry farm “Preservation 
of State Genetic Pool of Poultry” of the State Poultry 
Experimental Station NAAS of Ukraine. The blood 
sample was taken from the crown using the scari  cator 
and sterile  lter paper. Each sample was dried, marked 
and individually packed to prevent any contamination. 
DNA was isolated from the experimental samples us-
ing the commercial kit of reagents DNA-sorb-B (Am-
pliSens, RF). The ef  ciency of DNA isolation was de-
termined by electrophoresis in 0.7 % agarose gel at 200 
V for 5 min.

The following parameters were used for the ampli  -
cation:
TGF- 1 – Forward: 5 -GGGGTCTTCAAGCTGA-
GCGT-3 , Reverse: 5 -TTGGCAATGCTCTGCATG-
TC-3  [4];
PIT-1 – Forward: 5 -GTCAAGGCAAATATTCTGT-
ACC-3 , Reverse: 5 -TGCATGTTAATTTGGCTCT-
G-3  [5];
IGF-I – Forward: 5 -GACTATACAGAAAGAACC-
AC-3 , Reverse: 5 -TATCACTCAAGTGGCTCAAG-
T-3  [9].

The ampli  cation was conducted using the reagents 
of DreamTaq PCR Master Mix (ThermoScienti  c, 
USA) and programmed thermocycler Tertsik (DNA-
technologies, RF) using the corresponding programs – 
1 cycle: denaturation at 94 °C  3 min; 35 cycles: dena-
turation (94 °C)  1 min, annealing  1 min (65 °C for 
TGF- 1; 58 °C for PIT-1; 53 °C for IGF-I), elongation 
(72 °C)  1 min; 1 cycle:  nal elongation (72 °C)  
10 min. The volume of the  nal mixture was 20 l, the 
concentration of primers – 0.2 M in each case.

The ampli  ed fragments were treated with restric-
tion endonucleases MboII (restriction site GAAGA 
(8/7) ) and PstI (restriction site CTGCA G) ac-
cording to the standard methods of the manufacturer 
(ThermoScienti  c). In case of TGF- 1 gene MboII 
was used, and for IGF-I – PstI. The restriction analy-
sis was not conducted to study polymorphism by lo-
cus PIT-1. The products of ampli  cation/restriction 
were separated in 1.5 % agarose gel at 150 V for 40 
min. The visualization was conducted using ethidium 
bromide in the ultraviolet spectrum. The size of the 
ampli  ed/restrictional fragments was determined us-
ing the markers of molecular mass M-50 and M-100 
(Isogen, RF).

The genotyping by each locus was conducted using 
the analysis of the electrophoregrams obtained.
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Gene TGF- 1: the size of the ampli  ed fragment – 240 
bp. Genotype B/B was presented on the electrophore-
gram in the form of DNA fragments of 173 and 67 bp; 
F/F – 240 bp; B/F – 240, 173 and 67 bp respectively.

Gene PIT-1: fragments of 387 bp are present on the 
electrophoregram, which testi  es to genotype I/I, and 
330 bp – D/D. Heterozygote chickens I/D are present 
in the combination of both variants – 387 and 330 bp 
respectively.

Gene IGF-I: the size of the ampli  ed fragment – 621 
bp. Genotype C1/C1 on the electrophoregram corre-
sponds to the fragment of 621 bp; C2/C2 – 257 and 364 
bp; C1/C2 – three fragments of 621, 257 and 364 bp 
respectively.

The frequency of alleles of polymorphic loci was 
determined by the formulas of maximum likelihood. 
The data obtained was used for the calculation of ac-
tual and theoretical distribution of genotypes, the cor-
respondence to genetic equilibrium of the population 
by Hardy-Weinberg, using criterion 2, actual (Ho) 
and expected (He) heterozygosity, ef  cient number 
of alleles (ne), Wright’s  xation index (Fis) using the 
Popgen32 program. The productivity traits of chick-
ens were also taken into consideration: the number of 
eggs in 12 weeks of productivity (En12); the number 
of eggs in 40 weeks of productivity (En40); the weight 
of eggs on the 30th week of life (Ew30); the weight 
of eggs on the 52nd week of life (Ew52); live weight; 
the weight of eviscerated carcass, pectoral muscles, 
muscles of legs, thighs, gizzard stomach, liver, heart, 
and visceral fat.

RESULTS AND DISCUSSION

The use of the molecular and genetic analysis al-
lowed revealing the variability of each gene, studied in 
the current work – TGF- 1, PIT-1 and IGF-I.

The polymorphism of TGF- 1 gene is related to 
the transversion of cytosine in position 632 – mis-
sence mutation, leading to the substitution of glu-
tamin for asparagine in the encoded protein, which 
results in the occurrence of the restriction site for 
MboII in allele B.

The allele variants of TGF- 1 gene, occurring due to 
MboII-polymorphism of the exon region, are presented 
on the electrophoregram of restriction products (Fig. 1).

The data obtained present evidence to the fact that 
TGF- 1 gene is polymorphic in the studied population 
of chickens. There are individuals of all the possible 
genotypes (B/B, B/F, F/F).

The polymorphism of the gene is related to the 
presence of the insert of 57 bp in the second intron, 
which leads to the formation of two allele variants – 

Fig. 1. The electrophoregram of restriction products of the 
exon region of TGF- 1 gene: 1 – genotype B/B; 2, 4, 8, 9, 
12 – genotype F/F; 3, 5, 7, 10, 11 – genotype B/F; 6 –– mar-
ker of molecular mass -50

Fig. 2. The electrophoregram of the ampli  cation products 
of the second intron of PIT-1 gene: 1–4, 7, 9, 11 – I/D; 5, 
10 – I/I; 8 – D/D; 6 – marker of molecular mass M-50

Fig. 3. The electrophoregram of restriction products of am-
pli  ed fragment of IGF-I gene: 1, 3, 7, 10 – C2/C2; 2, 4, 5, 
9 – C1/C2; 8, 11 – C1/C1; 6 – marker of molecular mass -100
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I and D. Figure 2 presents the electrophoregram of 
the ampli  cation products of the second intron of 
PIT-1 gene.

By the presence of the insert in the second intron PIT-
1 gene is also polymorphic in the studied population 

of chickens. There are chickens of all three possible 
genotypes: I/I, I/D and D/D.

The allele variants of IGF-I gene occur due to the 
transition of cytosine into thymine which results in 
the loss of restriction site for PstI in case of alle-

Table 1. The genetic structure of the population of Poltava clay chicken breed by loci TGF- 1, PIT-1, and IGF-I

Locus Genotype frequency Allele frequency 2

TGF- 1

PIT-1

IGF-I

B/B
0.1
I/I

0.38
C1/C1
0.17

B/F
0.43
I/D
0.5

C1/C2
0.42

F/F
0.47
D/D
0.12

C2/C2
0.41

B
0.31

I
0.63
C1

0.38

F
0.69

D
0.37
C2

0.62

0.03

0.62

1.17

Table 2. The association of different genotypes by loci TGF- 1, PIT-1 and IGF-I and the indices of egg productivity of Pol-
tava clay chicken breed 

Note. a, bDifferences are reliable (p < 0.05) within the locus.

Gene Genotype
Index

En12 (it.) En40 (it.) Ew30 (g) Ew52 (g)

TGF- 1

PIT-1

IGF-I

B/B
B/F
F/F
I/I
I/D
D/D

C1/C1
C1/C2
C2/C2

67.0 ± 2.91a

66.5 ± 1.84a

67.8 ± 1.18a

66.6 ± 1.62a

68.4 ± 1.13a

69.8 ± 2.44a

65.9 ± 2.55a

68.1 ± 1.31a

68.4 ± 1.49a

173.7 ± 8.13a

190.2 ± 4.32a

193.2 ± 2.38b

184.2 ± 5.06a

191.7 ± 3.25a

195.0 ± 7.03a

186.5 ± 6.32a

190.2 ± 5.05a

189.6 ± 4.39a

49.1 ± 1.32a

51.9 ± 0.69a

51.9 ± 0.56a

51.1 ± 0.63a

51.8 ± 0.57a

51.4 ± 1.61a

53.6 ± 1.28a

50.9 ± 0.64a

51.1 ± 0.64a

56.8 ± 2.68a

58.7 ± 0.75a

58.6 ± 0.68a

57.2 ± 0.72a

58.9 ± 0.69a

60.6 ± 2.15a

58.1 ± 1.59a

58.3 ± 0.79a

58.5 ± 0.77a

Table 3. The association of different genotypes by loci TGF- 1, PIT-1 and IGF-I and the indices of meat productivity of 
Poltava clay chicken breed

Note. a, b, cDifferences are reliable (p < 0.05) within the locus.

Gene Geno-
type

Live 
weight, kg

Eviscerated 
carcass, kg

Pectoral 
muscles, g

Thigh 
muscles, g

Leg muscles, 
g

Gizzard 
stomach, g

Visceral 
fat, g

TGF- 1

PIT-1

IGF-I

B/B
B/F
F/F
I/I
I/D
D/D
C1/C1
C1/C2
C2/C2

2.21 ± 0.070a

2.46 ± 0.051ab

2.46 ± 0.046b

2.32 ± 0.049a

2.40 ± 0.044a

2.53 ± 0.165a

2.44 ± 0.095a

2.36 ± 0.048a

2.36 ± 0.042a

1.37 ± 0.065a

1.44 ± 0.041b

1.56 ± 0.039c

1.44 ± 0.037a

1.50 ± 0.037a

1.61 ± 0.140a

1.55 ± 0.067a

1.48 ± 0.040a

1.46 ± 0.042a

112.7 ± 5.17a

116.2 ± 2.99a

120.3 ± 2.77a

116.6 ± 3.19a

117.9 ± 2.44a

120.2 ± 9.20a

115.7 ± 4.87a

119.6 ± 3.05a

116.2 ± 2.77a

77.9 ± 3.46a

82.3 ± 2.46ab

88.0 ± 2.03b

83.6 ± 2.52a

83.3 ± 1.97a

96.8 ± 4.43b

88.9 ± 4.74a

83.7 ± 2.19a

82.8 ± 2.13a

59.1 ± 1.89a

64.00 ± 1.63ab

66.5 ± 1.44b

64.4 ± 1.60a

63.5 ± 1.33a

73.2 ± 3.52b

65.5 ± 2.69a

64.6 ± 1.64a

63.9 ± 1.44a

32.2 ± 1.08a

35.1 ± 1.07b

35.2 ± 0.91b

34.3 ± 0.98a

35.2 ± 0.87a

36.3 ± 3.34a

34.9 ± 1.82a

34.4 ± 0.96a

35.5 ± 0.97a

54.1 ± 10.97a

43.3 ± 4.27a

52.2 ± 3.32a

45.7 ± 3.95a

48.0 ± 3.52a

60.3 ± 17.48a

59.8 ± 6.49a

44.7 ± 3.72b

46.5 ± 4.48b
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le C1. The indication of alleles (C1 and C2) is related to 
the number of cytosine residues in the restriction site 
for PstI. The electrophoregram of restriction products 
(PstI) of 5’UTR fragment of IGF-I gene is presented 
in Fig. 3. 

The studies demonstrated that similar to the above-
mentioned cases IGF-I locus is polymorphic in the ex-
perimental population of chickens. There are chickens 
of all the possible genotypes: C1/C1, C1/C2 and C2/C2. 
The genetic structure of the experimental population of 
chickens for all three studied loci is presented in Table 1.

The values of the actual heterozygosity by different 
loci in the experimental population of chickens were 
in the range of 0.42–0.5 while the values of expected 
heterozygosity were from 0.428 to 0.471. The high-
est level of He was observed by locus IGF-I (0.471), 
the lowest – by TGF- 1 (0.428). Some de  ciency of 
heterozygous chickens was de  ned by locus IGF-I (Fis 
= 0.108). In its turn some excess of heterozygotes was 
observed by locus PIT-1 (Fis = 0.07). The value of the 
ef  cient number of alleles  uctuated in the range of 
1.75–1.89, and the highest level of polymorphism in 
the studied population was noted for locus IGF-I.

The analysis of actual and theoretical distribution of 
chickens of different genotypes (by all the studied loci) 
in the experimental population of chickens did not re-
veal any disorder of genetic equilibrium which testi  es 
to the absence of any selection pressure.

The presence of chickens of all the genotypes, pos-
sible for each locus, in the experimental population al-
lowed investigating the connection of different geno-
types to the productivity traits of chickens.

As for locus TGF- 1, it was demonstrated that the 
egg productivity of chickens with genotype F/F in 40 
weeks exceeded that of chickens with genotype B/B 
and amounted to 193.2 ± 2.38 and 173.7 ± 8.13 (p < 
< 0.05) (Table 2).

It was also noted that by locus PIT-1 the egg pro-
ductivity of chickens with genotype D/D for the same 
time period was 195.0 ± 7.03, which was more than 
the index for chickens with genotype I/I – 184.2 ± 
± 5.06. However, in this case the difference is not reliable 
which is considerably related to a small number of chick-
ens with genotype D/D. As for the rest of the loci, no sig-
ni  cant differences in the indices of egg productivity were 
revealed between the chickens of different genotypes.

There are no remarkable differences for each locus 
by the egg weight indices on the 30th and 52nd weeks 
of life.

Reliable differences were revealed in the meat produc-
tivity of chickens by loci TGF- 1 and PIT-1 (Table 3).

It was demonstrated that by locus TGF- 1 chickens 
with genotype F/F are characterized by reliably higher 
values of indices of live weight, mass of eviscerated 
carcass, muscles of thigh, legs and gizzard stomach 
compared against chickens of genotype B/B (Table 3).

In their turn some reliable differences between the 
chickens of genotypes D/D and I/I by the indices of the 
weight of muscles of thigh and legs were registered for 
locus PIT-1. There is also a tendency of prevalence of 
genotype D/D chickens by the indices of live weight 
and the mass of eviscerated carcass. At the same time 
there were no reliable differences for locus IGF-I by 
the studied indices, except for the index of visceral fat 
mass (chickens of genotype C1/C1 are reliably exceed-
ing chickens of genotype C1/C2).

There were no reliable differences between the val-
ues of the weight of heart and liver for any locus.

CONCLUSIONS
The genetic structure of Poltava clay chicken breed was 

studied by loci of transforming growth factor 1, pituitary 
transcriptional factor 1 and insulin-like growth factor I. It 
was determined that all the investigated loci in the experi-
mental population of chickens were polymorphic. The as-
sociation between genotypes by the loci TGF- 1 and PIT-
1 and the indices of egg and meat production of chickens 
was demonstrated. The data obtained are recommended 
for the application in the targeted selection of Poltava clay 
chicken breed with the purpose of obtaining the offspring 
of desired genotypes which will promote maximum ef-
 ciency in realizing productive potential of poultry in ad-

dition to classic selection methods.

    
 1,    1

    I   
   : ’  

  

. . , . . 
e-mail: romankx@rambler.ru

     
. , 20, . ,  - , 

 ., , 63421
.    -

   1 (TGF- 1),  -
  1 (PIT-1)   -

  I (IGF-I)    - ’ -
     -
   ’      



72 AGRICULTURAL SCIENCE AND PRACTICE   Vol. 2   No. 1   2015

KULIBABA et al.

   . .  
    -

      -
  ( - ). . -

,        
 TGF- 1, PIT-1  IGF-I  . -

 ’     TGF- 1  PIT-
1     ’  . 

.      
      -

 TGF- 1  PIT-1    
      

   ,   (  -
    ) -

     .

 :   , -
,    1,  

  1,   -
 I,  . 

    
 1,    1 

    I 
     : 

   

. . , . .  
e-mail: romankx@rambler.ru

    
 

. , 20, . ,  - , 
 ., , 63421

.    -
   1 (TGF- 1), -

   1 (PIT-1)   
  I (IGF-I)    -

    -
        

     . 
.     -

     -
    ( - ). 

. ,      
   TGF- 1, PIT-1  IGF-I 

 .    
  TGF- 1  PIT-1     

  . .  -
       

    TGF- 1  PIT-1 
    -

       -
 ,   (    

  )  -
    .

 :   , -
,    1, -
   1,  

  I,  .

 

1. Khlestkina E K. Molecular markers in genetic studies 
and breeding. Russ J Genetics: Appl Res.2014;4(3): 236–
44.

2. Dodgson J B, Cheng H H, Okimoto R. DNA marker 
technology: a revolution in animal genetics. Poult 
Sci.1997;76(8):1108–14.

3. Kim I Y, Kim M M, Kim S J. Transforming growth 
factor- : biology and clinical relevance. J Biochem Mol 
Biol.2005;38(1):1–8.

4. Li H, Deeb N, Zhou H, Mitchell A D, Ashwell C M, 
Lamont S J. Chicken quantitative trait loci for growth and 
body composition associated with transforming growth 
factor-beta genes. Poult Sci.2003;82(3):347–56.

5. Nie Q, Fang M, Xie L, Zhou M, Liang Z, Luo Z, Wang G,
Bi W, Liang C, Zhang W, Zhang X. The PIT1 gene 
polymorphisms were associated with chicken growth 
traits. BMC Genet.2008;9(20):20–9.

6. Rodbari Z, Alipanah M, Seyedabadi H R, Amirinia C. 
Identi  cation of a single nucleotide polymorphism of 
the pituitary-speci  c transcriptional factor 1 (Pit 1) 
gene and its association with body composition trait in 
Iranian commercial broiler line. African J Biotechnol.
2011;10(60):12979–83. 

7. Hwa V, Oh Y, Rosenfeld R G. The insulin-like growth 
factor-binding protein (IGFBP) superfamily. Endocr 
Rev.1999;20(6):761–87.

8. Khadem A, Hafezian H, Rahimi-Mianji G. Association 
of single nucleotide polymorphisms in IGF-I, IGF-II 
and IGFBP-II with production traits in breeder hens of 
Mazandaran native fowls breeding station. African J 
Biotechnol.2010;9(6):805–10.

9. Li W, Li F, Li D. IGF-1 gene polymorphism and weight-
related analysis. Int J Biol.2009;1(2):113–8.

10. Kim M H, Seo D S, Ko Y. Relationship between egg
productivity and insulin-like growth factor-I genotypes
in Korean native Ogol chickens. Poult Sci.2004;83,
(7):1203–8. 

11. Kulibaba R A, Podstreshnyi A P. Prolactin and growth 
hormone gene polymorphisms in chicken lines of Uk-
rainian selection. Cytology and Genetics.2012;46(6): 
390–5.

12. Kulibaba R A. Polymorphism of transforming growth
beta-factor family genes in the chicken line of Ukrainian 
breeding. Molecular and Applied Genetics: Proceedings. 
Minsk.2014;Vol. 17:7–103.



<<
  /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


