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Purpose. Study of the peculiarities of the genetic structure based on genetic-biochemical
markers in age-1+ and 2+ rainbow trout of the fish farm “Sloboda Banilov”, Chernivtsi region

Methodology. We used the methods of vertical polyacrylamide and horizontal starch
electrophoresis with own modification. Sampling of biological material and histochemical and
staining of gel plates were performed according to generally accepted methods. The frequency of
allele and genotypic variants were calculated, actual and expected level of heterozygosis for each
individual locus and the level of mean heterozygosis per locus were determined, Wright F fixation
index was calculated. Statistical processing of experimental data was performed with the use "Biosys-
1" software.

Findings. We performed an analysis of the genetic structure of rainbow trout (Oncorhynchus
mykiss) groups with the use of genetic-biochemical markers — esterase loci (EST, EC 3.1.1.1),
carboanhydrase (CA, EC 4.2.1.1), isocitrate dehydrohenase (IDH, EC1.1.1.41), superoxide dismutase
(SOD, EC 1.15.1.1). We showed the peculiarities of the distribution of allele variants of the studied loci
of rainbow trout. The genotypic composition of biochemical system loci supposed the surplus of fish
with heterozygous genotypes by SOD locus in age-1+ fish (G,=26; G.=15.3), x¥*=15.4, P<0.001, as well
as by EST loci (G,=22; Ge=14.6), x¥’°=7.9, P<0.01 u SOD (G,=22; G.=14.9), x’=6.8, P<0.01 in age-2+ fish.
It was found that the investigated groups of fish were characterized by high level of heterozygosis by
SOD locus (H,=73.3-86.7%) compared to the expected value (H.=49-50%), P<0.001-0.01. We
observed insignificant prevalence of the actual level of mean heterozygosis over the expected values
in age-1+ fish (H,=59.9%, H.=49.7%, F=—0.205) and age-2+ rainbow trout (H,=68.3%, H.=48.8%,
F=—0.399) that indicate on the necessity to stabilize their genetic structure.

Originality. For the first time we performed an assessment of the genetic structure based on
genetic-biochemical markers and calculated the level of heterozygosis in age-1+ and 2+ rainbow trout
reared at the fish farm “Sloboda Banyliv” of Chernivtsi region.

Practical value. Results of the study can be used for solving various tasks of group and
individual identification of populations when forming the stocks for optimizing their genetic structure.
Experimental data of the frequency of allele and genotype distribution will be used for studying the
effect of artificial selection factors in the process of rainbow trout adaptation to new living
conditions.
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PROBLEM STATEMENT AND ANALYSIS
OF LAST ACHIEVEMENTS AND PUBLICATIONS

Genetic structure of a population is determined, above all, by the diversity of its
gene pool, which includes both the general species properties and genetic features
during the adaptation of the population to specific conditions of its existence. This
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aspect of genetic structure also involves the degree of individual and interbreed
variability. Many scientists have dealt with the problems of the genetic preservation and
restoration of fish populations. Foreign authors studied the genetic characteristics of
rainbow trout based on monomorphic and polymorphic allozyme loci, determined that
the diagnostic loci for establishing possible hybridization between Oncorhynchus gilae
and rainbow trout were ADH, CK-C2, FH-1, GAPDH-4, LDH-C, PEPB, PGK-2 and
PGM-111,2].

Some authors investigated trout genetic diversity of the breeding farm "Adler" in
order to optimize the gene pool structure of their brood stocks. Were analyzed seven
loci: aspartate aminotransferase (AAT-3), glycerophosphate dehydrogenase (GPD-1),
isocitrate dehydrogenase (IDHP 3, IDHP-4), lactate dehydrogenase (LDH-5),
phosphoglucomutase (PGM-1), superoxide dismutase (SOD-1) with the use of
electrophoretic analysis of tissue homogenates. Evaluation of fish in terms of protein
biochemical polymorphism indicated on the genetic proximity between Adler trout and
Donaldson trout. Kamloops trout is characterized by the highest values of genetic
distances from other species. The indicators of genetic diversity (average heterozygosis,
percentage of polymorphic loci and number of alleles per locus) in Donaldson trout
were characterized by low variability compared with Adler trout and kamloops trout
groups [3].

Many foreign researchers studied the tissues specificity in rainbow trout and
genotypic composition of phosphoglucomutase [4], isocitrate dehydrogenase [2, 5],
transferrin, a-glycerophosphate dehydrogenase, tetrazolium oxidase loci [6].

Some authors studied the genetic variability of rainbow trout lines of different age
groups reared in Ireland. They observed significant differentiations of allelic
composition of enzyme systems in different age groups, but the rate of average
heterozygosis was characterized by high stability in all samples [7].

HIGHLIGHT OF THE EARLIER UNRESOLVED PARTS
OF THE GENERAL PROBLEM. AIM OF THE STUDY

Molecular genetic methods have been used to study many kinds of livestock
animals. One of the least studied objects are fish, the population-genetic characteristics
for which are virtually absent. Therefore, one of important issues in fish farming is to
assess the genetic variability of rainbow trout stocks from fish farms of Ukraine, which
is necessary to monitor the changes in genetic potential and contains information on
processes occurring in their populations. The aim of this work was to study the genetic
structure features of rainbow trout (Oncorhynchus mykiss) groups at the farm “Sloboda
Banyliv”, Chernivtsi, region based on genetic and biochemical systems.

MATERIALS AND METHODS

Blood samples were taken from caudal vein of age-1+ and 2+ rainbow trout from
the fish farm “Sloboda Banyliv”’, Chernivtsi region. Heparin 25 IU per 1 ml of blood
was used as a preservative. Blood was fractionated by centrifugation for 10 min. at
3500 rpm. The obtained plasma and erythrocytes fractions were placed in test tubes and
stored at —18 °C. The electrophoretic distribution of blood enzymes was performed in
starch and polyacrylamide gels [8, 9, 10] with own modifications, followed by
histochemical staining of gel plates [11, 12]. Following genetic and biochemical
markers were investigated: esterase (EST, EC 3.1.1.1), carbonic anhydrase (Ca,
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EC 4.2.1.1), isocitrate dehydrogenase (IDH, EC 1.1.1.41), superoxide dismutase (SOD,
EC 1.15.1.1) loci. The statistical analysis of the research results was carried out in
“Biosys-1" software.

STUDY RESULTS AND THEIR DISCUSSION

The aim of this work was to investigate the genetic structure of rainbow trout
(Oncorhynchus mykiss) groups from the fish farm "Sloboda Banyliv”’, Chernivtsi
region, based on genetic and biochemical systems. For age-1+ and 2+ rainbow trout, we
showed the peculiarities of the distribution of slowly and quickly migrating allelic
variants of the investigated loci, the frequencies of which were very similar and did not
differ significantly (tab. 1).

Table 1. Allele frequency of genetic and biochemical marker in rainbow trout

Frequency of allelic loci of genetic and biochemical systems
Studied groups EST CA IDH SOD
F S F S F S F S

Rainbow trout

0.446 0.554 0.450 0.550 0.517 0.483 0.500 0.500
(age-1+, n=30)

Rainbow trout

0.400 0.600 0.500 0.500 0.400 0.600 0.567 0.433
(age-2+, n=30)

The distribution of phenotypic variants of the investigated loci has been provided
(tab. 2). For SOD locus, age-1+ rainbow trout was characterized by significant
predominance of heterozygous genotypes FS — 86% compared to the expected 51%, FF
and SS homozygotes were 7%. Based on other studied loci, age-1+ group was
characterized by statistically significant balance between the observed and expected
heterozygous genotypes.

Table 2. Distribution of genotypic variations in rainbow trout (age-1+)

Locus Genotype G, G. | Va | P
FF 6 5.455
EST FS 13 14.091 0.174 >0.05
SS 9 8.455
FF 5 5.949
CA FS 17 15.102 0.491 >0.05
SS 8 8.949
FF 8 7.881
IDH FS 15 15.237 0.008 >0.05
SS 7 6.881
FF 2 7.373
SOD FS 26 15.254 15.401 <0.001
SS 2 7.373

Note: here and in the following table G, — the actual number of genotypes, Ge — expected number
of genotypes
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In age-2+ group of rainbow trout (Tab. 3), the imbalanced state based on the
number of observed (73%) and expected (50%) FS genotypes was observed for EST
and SOD loci, P <0.01.

Table 3. Distribution of genotypic variants in rainbow trout (age-2+)

Locus Genotype G, G. X2 P
FF 1 4.678
EST FS 22 14.644 7.854 <0.01
SS 7 10.678
FF 5 7.373
CA FS 20 15.254 3.004 >0.05
SS 5 7.373
FF 3 4.678
IDH FS 18 14.644 1.635 >0.05
SS 9 10.678
FF 6 9.508
SOoD FS 22 14.983 6.815 <0.01
SS 2 5.508

Heterogeneity is one of the most important characteristics of populations. We
studied the level of genetic variation in the investigated loci (Tab. 4). The group of age-
1+ rainbow trout had a significant predominance of heterozygosis level based on SOD
locus with a value of 86.7% compared with the expected 50%, which was reflected by
Wright fixation index F=-0.733. Because this group was characterized by a balanced
state based on other investigated loci, the observed (59.9%) and expected (49.7%)
values of the average heterozygosis level were very similar.

Table 4. Mean heterozygosis level in rainbow trout groups

Age group H EST CA IDH SOoD Hmean
Ho 0.464 0.567 0.500 0.867 0.599 + 0.092
Rainbow trout
H. 0.494 0.495 0.499 0.500 0.497 £+ 0.001
(age-1+)
F 0.061 -0.145 -0.001 -0.733 —-0.205
Ho 0.733 0.667 0.600 0.733 0.683 £ 0.032
Rainbow trout
He 0.480 0.500 0.480 0.491 0.488 + 0.005
(age-2+)
F -0.528 -0.333 -0.250 -0.493 -0.399

Note: H, — observed level of heterozygosis; He — expected level of heterozygosis; F — fixation index

In age-2+ group, the observed level of heterozygosis level significantly surpassed
the expected one based on two genetic and biochemical systems (Tab. 4). E.g., the
genetic variability of EST and SOD loci was 73.3% compared to the expected values of
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48% and 49.1% for the fixation indices F=-0.528 and -0.493, respectively, for the
aforementioned two loci. Hence, the detected mean heterozygosis level was
significantly higher (68.3%) than the expected one (48.8%).

CONCLUSION AND PERSPECTIVES OF FURTHER DEVELOPMENT

We performed an analysis of the genetic structure of age-1+ and 2+ rainbow trout
based on EST, CA, IDH, and SOD loci. In the investigated age groups, we found high
levels of heterozygosis for SOD locus (H,=73.3-86.7%), in contrast to the expected
value (He=49-50%), P<0.001-0.01. We determined the level of mean heterozygosis
based on the studied loci, the observed value of which was 59.9% in age-1+ trout and
68.3% in age-2+ trout with the expected level of 48.8-49.7% that indicates on the need
to stabilize the genetic structure of fish for markers.
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Mema. BusyeHHA ocobausocmeli 2eHeMu4yHOi CMPYKMypu 3a 2eHemuKo-6ioximiYHUMU
mapkepamu y 1+ i 2+ ocobuH palidyxHoi hopeni eocnodapcmea «Cnoboda baHunie» YepHiseybKoi
0671

MemoouKa. B 00cnidxieHHAX 8UKOPUCMO8Y8AAU Memoou 8epmuUKasIbHO20 NoAIaKPUAAMIOH020
ma 20pU30HMANLHO20 KPOXMAbHO20 efeKmpoghopesis 3 8aacHUMU Modugikauiasmu. Bidbip 3paskie
bionoziyHo20 Mmamepiany ma eicmoximiyHe hapbyeaHHs eenesux nAACMuUH nposooduau 3a
3020a16HONPUUHAMUMU MemoouKamu. Po3paxo8aHo Yacmomy asesbHUX i 2eHOMunosux eapiaHmis,
8U3HA4YeHO hakmuyHuli i o4YikysaHuli pieHi 2emepo3u20MHOCMI 3G KOXHUM OKPeMUM /10KYyCOM md
piseHb cepedHbOi 2emepo3u2omHocmMi Ha /0KYc, po3paxosaHuli iHOekc aikcauii Palima F.
Cmamucmuy4He ONpaytBaHHA eKcrnepumMeHmanbHUx OQHUX BUKOHY8anAU 3 BUKOPUCMAHHAM
npozpamu «Biosys-1».

Pe3synomamu. BUKOHGHO QaHAAMI3 2eHemMu4HOi cmpykmypu 2pyn palidyxcHoi ¢openi
(Oncorhynchus mykiss) 3 8UKOpUCMAHHAM 2eHemMuKo-6ioXiMiYHUX MapKepie — 70Kycie ecmepasu
(EST, K& 3.1.1.1), kapboaHeiopasu (CA, K& 4.2.1.1), isoyumpamoeziopozeHasu (IDH, K@ 1.1.1.41),
cynepokcudoucmymasu (SOD, K& 1.15.1.1). Y palidyxHoi popeni nokasaHo ocobausocmi po3nodiny
anenvHuUx eapiaHmMis 0o0cnioxcysaHux sokycie. feHomunosuli cknad aokKycie bioximiyHux cucmem
nepedba4yas HAGMAUWOK OCOBUH 3 2emepo3u20MHUMU 2eHomunamu 3a soKkycom SOD y 1+ ocobuH
(Go,=26; G.=15,3), x¥’=15,4, P<0,001, a makox« noxkycamu EST (G,=22; G.=14,6), x’°=7,9, P<0,01 i SOD
(Go=22; G.=14,9), x*<6,8, P<0,01 y 2+ ocobuH. BcmaHoeneHo, wo OocnidmeHi 2apynu
Xapakmepu3yeanucb BUCOKUM pieHeM eemepo3u2omHocmi 3a s0Kycom SOD (H,=73,3-86,7%),
MOPIBHAHO 3 OYiKy8AHUM 3HA4YeHHAM (H.=49-50%), P<0,001-0,01. Cnocmepizanace He3HAYyHa
nepesaza (haKMu4yHo20 pieHA cepedHboi 2emepo3uzomHocmi HAd odvikysaHum y 1+ 0cobuH
(Ho=59,9%, H.=49,7%, F=—0,205) i 2+ ocobuH palidyxHoi hopeni (H,=68,3%, He=48,8%, F=—0,399), w0
8Ka3yB80as10 HA HeobxiOHicmb cmabiniszayii 2eHemu4HoOi cmpykmypu.

Haykoea Ho8U3HQ. Briepwe BUKOHOHO OUIHKY 2eHemMu4HOi CMpyKmypu 30 2eHemukKo-
bioximiYHUMU MapKepamu ma po3paxosaHuli pieeHb zemepozeHHocmi y epyn 1+ i 2+ 0cobuH
palidyxcHoi hopeni, aki supouwyromscsa y 2ocnodapcmeai «Cnoboda baHunie» YepHiseybKoi 0611.

MpakmuyHa 3Ha4umicme. Pe3ysnemamu 60cni0HeHb MoXymo 6ymu 8UKOPUCMAHI y 8UpPileHHI
Pi3HOMAHIMHUX 3080aHb 2pynosoi ma iHOUBIdyanbHOI ideHmudikayii nonynayili npu dopmysaHHi
cmad 3 Memoto onmumisayii ceHemu4yHoi cmpykmypu. EKcnepumeHmasnsHi 0aHi po3nodiny yacmom
aneneli i eeHomunie 6ydyme 8UKOPUCMAHI 018 8UBYEHHA 8rausy hakmopie uimy4Ho2o 0obopy y
npouyeci adanmauii palidyxcHoi popesni 0o HOBUX YMO8 iCHY8AHHS.

Knwuosi cnoea: palidyxwHa ¢opens, 2eHemuyHa CMPYyKMypa, 70Kyc, aqesi, eeHomurl,
2emepo3u20mHicme.
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Lenb. U3yyeHue ocobeHHocmeli 2zeHemu4eckoli cmpykmypbl M0 2eHemuKo-6UOXUMUYeCKUM
mapkepam y 1+ u 2+ ocobeli padyxcHol gpopenu xo3alicmea «Cno600a baHuno0e» YepHosuuykoli 0bn.

Memoouka. B uccse0o8aHUAX UCM0M630801U MEMOObl 88pMUKAAbHO20 NOAUAKPUAAMUOHO20 U
20PU30HMABLHO20 KPAXMAsbHO20 3nekmpogdope3o8 ¢ cobcmeeHHbIMU Modugukauyuamu. Ombop
06pasyos 6U0M02UYECKO20 MaMepuana U 2UCMOXUMUYECKOE OKPawu8aHue 2efeebix MaAacmuH
npoeodunu Mo obuwjenpuHAMsIM MemoduKamM. PaccyumaHa yacmoma annesnbHbIX U 2eHOMUNUYEecKUx
8apuaHMos8, ornpeodeseHsl hakmuyveckuli u oxudaemolli ypoOBHU 2emepo3u20mMHOCMU M0 KA OoMy
omoesnbHOMY J/I0KYCy U YpOoBeHb cpedHeli 2emepo3u20mHOCMU HA /IOKYC, PACCYUMaH UHOEKC
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@ukcayuu Palima F. Cmamucmuyeckyro 06pabomeky 3KcrepumMeHmMasnbHbiX OAHHbIX 8bIMOAHAAU C
ucnonb308aHUEM MPO2PamMMel «Biosys-1x».

Pesyabmamel. BoinonHeH aHanu3 2eHemuyeckol cmpykmypel epynn padyxcHoli gopenu
(Oncorhynchus mykiss) ¢ ucnosnb3oeaHuem e2eHemuKo-b6UOXUMUYECKUX MapKepos8 — /[I0KYco8
acmepa3ssl (EST, K& 3.1.1.1), kapboaHaudpasel (CA, K® 4.2.1.1), uzoyumpamaoeaudpozeHassi (IDH,
K® 1.1.1.41), cynepokcudducmyma3ssi (SOD, K® 1.15.1.1). Y padyxHoli ¢hopenu NOKA3aHbI
ocobeHHocmu pacripedesieHUs assesbHbIX 8aAPUAHMO8 uccnedyemeblx s0Kycos. [eHomunuyecKul
cocmae 710Kyco8 B6UOXUMUYECKUX cucmem npeodnosnazan u3bbimoKk ocobeli ¢ 2emepo3u2omHsimu
2eHomunamu o nokycy SOD y 1+ ocobeli (G,=26; G.=15,3), x¥’=15,4, P<0,001, a makxce nokycam EST
(Go=22; G.=14,6), x*=7,9, P<0,01 u SOD (G,=22; G.=14,9), x’=6,8, P<0,01 y 2+ ocobeli. YcmaHo8neHo,
4Ymo uccnedyemble 2pynbl XapAKMepu308aaUCb 8bICOKUM YPOBHEM 2emepo3u2omHOCMU Mo /0Kycy
SOD (H,=73,3-86,7%), 8 cpasHeHuu ¢ oxcudaembiMm 3HayeHuem (H.=49-50%), P<0,001-0,01.
Habnrwdanoce He3Ha4yumesnbHoe npeobnadaHue ¢hakmuyecko2o YpOBHA cpedHeli
2emepo3uzomHocmu Had oxudaemoim y 1+ ocobeli (H,=59,9%, H.=49,7%, F=—0,205) u 2+ ocobeli
paodyxcHol openu (H,=68,3%, He=48,8%, F=—0,399), umo ceudemenbcmeosasno o Heobxodumocmu
cmabunu3zayuu ux ceHemuyeckol cmpykmypei.

HayyHaa Hoeu3Ha. Briepevie 6bIMoAHEHA OUEHKa 2eHemu4yeckoli cmpyKkmypel o 2eHemuKo-
6UOXUMUYECKUM MAPKepam U paccyumad ypoeeHb 2emepo2eHHocmu y epynn 1+ u 2+ ocobeli
padyxcHol ¢hopenu, Komopele sbipaujusaromca 8 xossalicmee «Cnoboda baHunos» YepHosuykoli
0671.

Mpakmuyeckas 3HaYUMocme. Pesysibmamsi uccnedosaHuli mozym 6b6imb UCMOAb308GHbI NPU
peweHUU pasHoobpasHbix 3a0a4 epynnoeoli u uHOusudyanbHol udeHmuguKkayuu nonyaayul npu
OPMUPOBAHUU CMAD C Yenbto OnMmuMU3auuU 2eHemuyeckol cmpykmypsl. KcrnepumeHmasbHbie
daHHble pacripedesneHus Yacmom asnneqel u 2eHomuros 6ydym ucCnonb308aHbl 048 U3yYeHus
8/1UAHUA haKMOpPo8 UCKyccmaeHH020 ombopa 8 npouecce adanmayuu padyxHol openu K HO8bIM
YCA0BUAM CYUWecmeo8aHus.

Kntouyeenle cnoea: padyncHasa gopesnsb, 2eHemMu4ecKkas cmpykmypa, A0KyC, asnenu, eeHomur,
2emepo3u2omHocmMe.

CEJIEKIIS, TEHETUKA TA BIOTEXHOJOTITI




<<
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /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


