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ABSTRACTS



Session 1. Efficient offspring production 

JKC-1 

Monitoring Metabolic Health of Transition Cows: The Keys to 
Improve Reproductive Performance in Dairy Cattle 
Toshihiko NAKAO1,2 and Martina HOEDEMAKER1 

1University of Veterinary Medicine Hannover, Germany 
2Alexander von Humboldt Foundation Alumni Research Fellow from Japan 
 

Decrease in fertility of dairy cows has been reported worldwide for the last few decades. The 
underlying cause of the declining fertility is metabolic challenge facing cows during transition 

periods and concomitant occurrence of peri-parturient diseases. Cows with sever degree of metabolic 

challenge have reduced immune and reproductive function, leading to retention of fetal membranes, 

metritis, poor quality of the oocyte, and abnormal resumption of ovarian cycles postpartum. If the 

oocyte is damaged, any conventional hormone treatment or intra-uterine treatment could not be 

useful to improve fertility. The most prominent metabolic change in transition periods is the 

elevation of serum NEFA as a consequence of negative energy balance. High serum NEFA 1 to 2 w 

pre-partum is associated with increased incidence of peri-parturient diseases which are major causes 

of the decreased fertility. Cows with high serum NEFA pre- and/or postpartum showed a higher 

incidence of subclinical ketosis, delayed first ovulation, a lower pregnancy rate and a longer interval 

from calving to conception than those with the normal NEFA concentrations. Subclinical ketosis 

with high BHBA in early lactation was also associated with increased risk of metritis, displacement 
of abomasums, poor fertility, and decreased milk production. The changes in metabolism and 

immune function precede common reproductive diseases by a few or several weeks. It is, therefore, 

imperative to monitor metabolic changes of cows in transition period and to implement nutritional 

and management programs to minimize the negative energy balance in order to improve reproductive 

performance. Based on the energy status of cows monitored by serum NEFA, the following 

management program can be utilized; (1) high pre-partum NEFA- searching the causes of low dry 

matter intake (DMI) and increasing DMI, (2) high NEFA pre- and postpartum, or low NEFA 

pre-partum and high NEFA postpartum- increasing DMI, delaying rebreeding, or using embryo 

transfer instead of AI, (3) low NEFA pre- and postpartum- starting to rebreed shortly after a 

voluntary waiting period.  

Keywords: dairy cow, transition, negative energy balance, NEFA, fertility 

 



JKC-2 

The Research Progress of Hormone Genetic Immunization 
Techniques Improving Growth and Reproduction in Animals 
Liguo YANG, Aixin LIANG, Li HAN, Guohua HUA and Shujun ZHANG 
Key Laboratory of Agricultural Animal Genetics, Breeding and Reproduction of Ministry of Education, 
College of Animal Science and Technology, Huazhong Agricultural University, Wuhan, China 
 

We have successfully obtained two types of hormone DNA vaccines against somatostatin and 

inhibin for improvement of growth and fertility respectively in animals since the starting of the 

research in 1998. The research process and progress of hormone genetic immunization in 15 years 

are reviewed in this paper. Our researches focused on three fields to improve the safety, growth or 

fertility promoting effect, and simplicity of the vaccine applications. In order to enhance the immune 

effect of the hormone DNA vaccines, some adjuvant such as GM-CSF, CpG and VP22 was 

reconstructed into the hormone plasmids. In order to improve the safety of the vaccines, we set up an 

asd based host-plasmid balanced lethal system instead of antibiotic resistance genes. Moreover, 

attenuated Salmonella entericaserovar Typhimurium C500 with crp- asd- double deleted was used as 
a delivery system to improve the safety and simplicity. So far, we have constructed several decades 

of DNA vaccines and compared their results in safety, growth or fertility promoting effect. Our 

researches have proved that the better DNA vaccine against somatostatin is C500 (pVGS/2SS-asd) 

which caused 31.49% and 25.38% increase in growth of piglets after double immunizations 4 and 8 

weeks after weaning compared with the controls. And the effective DNA vaccine against inhibin is 

C500 (pVAX-IS-asd) which could improve the average number of litter size (2.5) and mature 

follicles (4.9) of immunization group in mice, in comparison to control group. Furthermore, the 

genomic DNA was assayed for integrated plasmid using a sensitive PCR method, and the risk of 

hormone DNA vaccines due to integration in mice was negligible. Nowadays, assessment of the 

environmental release test of Ministry of Agriculture of genetically modified organisms safety for 

these hormone vaccines have been accomplished and the further production test is ongoing.  

This study was financially supported by the National Natural Science Foundation of China (No. 
30972099). 



Session 2. In vitro embryo production, transgenesis and the related studies 

JKC-3 

Culture of Bovine Oocytes in an Individually Identifiable 
Manner and Its Applications 
Satoko MATOBA1, 2, #, Trudee FAIR2 and Patrick LONERGAN2 
1Reproductive Biology and Technology Division, National Livestock Breeding Center, Japan 
2School of Agriculture and Food Science, University College Dublin, Ireland 
#Present address, Animal Breeding and Reproduction Research Division, NARO Institute of Livestock and 
Grassland Science, Japan  
 

Although cattle embryos usually develop alone in vivo, in vitro culture of single oocytes or 

embryos results in poor embryo development. To compensate for this limitation, in vitro culture of 

oocytes and zygotes generally takes place in groups to allow the autocrine and/or paracrine factors to 

support embryo development replacing the appropriate environment in vivo provided by their 

mother’s reproductive tract. However, traditional embryo culture in groups makes tracking of 

individual embryo impossible. Furthermore, although, good quality immature oocytes are selected 

based on their morphology for in vitro maturation (IVM), fertilisation (IVF) and culture (IVC), this 

morphological criterion is inadequate; only 30 % of cultured oocytes develop to the blastocyst stage 

(Day 7), the reminder undergoing developmental arrest prior stage. 
Recently, much effort had been made to develop embryo culture systems which facilitate both the 

identification/tracking of individual embryos and the supporting effect of autocrine and/or paracrine 

factors. Establishment of individual culture systems for oocytes and embryos would greatly facilitate 

the study of oocyte developmental competence including the assessment of the relationship between 

the follicle and oocyte. Previously, most reports of individual culture procedures have mainly 

focused on the post-insemination development of fertilised oocytes. A few studies have attempted 

the culture of single immature oocytes; however, these attempts were characterised by low blastocyst 

formation. Thus, it is necessary to improve individual culture from the immature oocyte to the 

blastocyst stage. In particular, it is important to overcome the compromised developmental ability of 

individually cultured oocytes.  

We examined three systems that have been reported for the individual culture of mammalian 

embryos; 1) the well of the well, or WOW system, 2) culture on an adhesive matrix, such as Cell-Tak 
(a formulation of polyphenolic proteins extracted from marine mussel Mytilus edulis) and 3) culture 

within the opening of a monofilament polyester mesh. In each of these culture systems, 20 oocytes 

are cultured in the same droplet through IVM, IVF and IVC to enhance development. Fixing the 



position of oocytes/embryos and the distance between them in the common culture droplet can 

provide the double benefit of stimulation by putative autocrine/paracrine growth factors as in group 

culture and the individual tracking of oocytes/embryos culture for the entire period of in vitro 

development. 

We investigated the value of intrafollicular parameters for the non-invasive prediction of 

developmental potential of bovine oocytes (i.e. to development to the blastocyst stage) in vitro using 
culture methods which permit the individual tracking of oocytes and embryos. To indentify 

follicle-related makers of oocyte developmental competence, we investigated the relationship 

between the levels of several candidate factors including intrafollicular steroids, metabolomic 

profiles (amino acid, urea, glucose, citric acid, carbohydrate and fatty acid) in follicle fluid and 

mRNA abundance of candidate genes in theca, granulosa and cumulus cells and the in vitro 

development of oocytes/embryos. The concentration of testosterone, progesterone and estradiol in 

follicular fluid were not different between oocytes achieving or failing to develop to the blastocyst 

stage. L-alanine, glycine, L-glutamate and citric acid concentration were positively correlated, 

whereas urea and carbohydrate concentration were negatively correlated with blastocyst formation 

(P<0.05). Palmitic acid and total saturated fatty acid (SFA) levels were lower, whereas Linolenic 

acid level was higher in follicle fluid of competent oocytes compared with those of incompetent 

oocytes (P<0.05). Relative mRNA abundance of ESR1 and VCAN genes in theca, LHCGR in 
granulosa cells and TNFAIP6 in cumulus cells related to oocytes developing to blastocysts was 

significantly higher than those related to degenerated oocytes (P<0.05). 

In summary, established individual oocytes/embryos culture systems can facilitate studies 

examining factors affecting oocyte developmental competence. Several follicular parameters 

including metabolite and gene expression in theca, granulosa and cumulus cells can be used as 

predictors for oocyte developmental competence.  

This research was supported by Science Foundation Ireland (grant number SFI/07/SRC/B1156) 

and long term overseas dispatched staff under the NLBC program. 

 



JKC-4 

Production of Transgenic Pigs for the Translational Research 
Yubyeol JEON, Seong-Sung KWAK, Seung-A JEONG, Eui Bae JEUNG 
and Sang-Hwan HYUN* 

*Presenting author 
Laboratory of Veterinary Embryology and Biotechnology (VETEMBIO), Collage of Veterinary Medicine, 
Chungbuk National University, Cheongju, Korea 
 

Transgenic pigs have a potential to be a suitable source for xenotransplantation, disease models, 

disease resistance and bioreactors. Successful production of the cloned animals using by somatic cell 

nulcear trasnfer (SCNT) was reported in several species including pigs. Among the cloned animals, 

pigs are also essential large-animal models in various types of translational research including 

diabetes, cardiovascular disease, cystic fibrosis model, influenza resistant model, dermatology, 
toxicology and xenotransplantation. In anatomically and physiologically analogous, pigs are more 

similar to humans than mouse, rat, dog and cow. For this reason, a lot of research on the production 

of transgenic pigs has been reported for the field of biomedical studies. Transgenic pigs for the 

translational models provide our understanding of the causes and potential treatments of many 

human diseases. However, the use of transgenic pigs for the translational research has been very 

limited. This may be due to the low efficiency of the relatively process for producing transgenic pigs. 

Production technique of transgenic pigs consists of the following process; selection the specific gene 

for the disease model, design of the vectors and transfection’s skill, SCNT including cytoplasm 

quality, donor cell conditions and reprogramming efficiency, and the selection of surrogate for 

surgical embryo transfer. Here, we report production of the SCNT-transgenic pigs through 

improvement of SCNT process.  

This work was supported by a grant from Next-Generation BioGreen 21 program (# 
PJ008121012011), Rural Development Administration, Republic of Korea. 

Keywords: somatic cell nuclear transfer, transgenic pigs, translational research 

 



JKC-5 

Productions of Transgenic Pigs for Xenotransplantation in 
Korea 
Seongsoo HWANG, Keon Bong OH, Dae-Jin KWON, Sun A OCK, Gi-Sun 
IM, Sung Soo LEE and Jin-Ki PARK 

Animal Biotechnology Division, National Institute of Animal Science, Rural Development Administration, 
Korea 

 

A shortage of organs from deceased human donors is a major problem limiting the number of 

organ transplants performed each year. In Korea, in February 2012, the Korean Network for Organ 

Sharing (KONOS) waiting list for solid organ transplantation approached 29,267 patients.  

To overcome this serious problem, pigs are currently the preferred species for organ 

xenotransplantation. Pig seems to be the optimal xenograft donor animal because of a similar size as 

human organs, many physiological similarities with humans, short reproduction cycles and large 

litters and the maintenance is possible at specific (SPF) or designed pathogen free condition (DPF).  

More than 10 different types (DAF, CD59, Fas ligand, HA-hHO1, and shTNFR1Fc, etc) of 

transgenic cloned pigs for xenotransplantation (xeno-pig) have developed in Korea. Especially 4 

types of xeno-pigs such as α1,3-galactosyltransferase knock-out (+/-) (GalT KO +/-), GalT KO 

additionally knock-in for the human CD46 (GalT KO/hCD46 KI), human CD73 transgenic, and 
GalT KO -/- have generated in National Institute of Animal Science.  

Now GalT KO -/- xeno-pigs have become herd by natural mating and SCNT using GalT KO -/- 

cells and their organs such as heart and kidney have applied pig-to-primate xenotransplantation.  

 

 



JKC-6 

Roles of Neurotrophins in Mammalian Reproduction 
Xu ZHOU 

College of Animal Science and Veterinary Medicine, Jilin University, Changchun, China 
 

Neurotrophins (NTS) are required for the proliferation, differentiation, survival, and death of 

neuronal cells. The family of neurotrophins are composed of (nerve growth factor) NGF, 

brain-derived neurotrophic factor (BDNF), neurotrophin 3 (NT3), neurotrophin 4(NT4), three 

tropomyosin-related kinase (Trk) receptors (TrkA, TrkB and TrkC) and a low affinity receptor 

p75NTR. There is evidence to suggest that NTs not only have effects on the nervous system, but also 
play important roles in regulating the development of non-neuronal cells such as in reproductive 

systems. During the pass years, a series of work has been done in our laboratory to study the 

expression and function of NTs in female bovine and porcine reproductive systems, including 

oocytes and embryos, and in ejaculated spermatozoa from bull and men. We have shown that GV 

oocytes, MII oocytes, 4-cell and 8-cell embryos, morulae, and blastocysts were all shown to express 

BDNF. The highest expression was detected in MII oocytes and the lowest expression in 8-cell 

embryos. The mRNA for BDNF was highly expressed in the PA and IVF blastocysts compared to 

the NT blastocysts. BDNF caused a significant increase in the rates of in vitro-fertilized blastocyst 

formation and parthenogenetic blastocyst formation. BDNF, NGF, NT4, TrkA and TrkB mRNAs 

and proteins were detected granulosa cells, cumulus oocyte complexes, theca cells of follicles, as 

well as in the oviduct epithelial cells, endometrium in uterus of cows and sows. BDNF and NGF 

promoted the growth of granulosa cells. NGF/TrkA and NT-4/TrkB pathway can simulate the 
expression of FSHR and LHR mRNA expression in bovine granulosa cells. LH and FSH can 

stimulate the mRNA expression of NGF and its receptor TrkA. BDNF, NGF, NT-4, TrkA and TrkB 

exist in mature spermatozoa from bull and men. NTs can modulate the function of bovine and human 

spermatozoa and may be a biomarker for infertility of men. 

 



Session 3. Future possibility of cloning and stem cells 

JKC-7 

Future Possibility and Current Status of Animal Stem Cell 
Technology 
Hiroshi KAGAMI 

Faculty of Agriculture, Shinshu University, Nagano, Japan 
 

Recent progress on stem cell technology could lead breakthrough in animal reproduction. 

Reproductive technologies; artificial insemination, cloning, stem cell regeneration, gene transfers, in 

vitro fertilization and sex alteration, have been developed in cattle, swine, chicken etc. These 

innovations must be refined and performed in the next decades. Especially, stem cell technology 

could be one of the most promising subjects in animal reproduction (Sartori et al., 2012). Embryonic 

stem cells (ES cells) from ICM of mouse blastocysts was isolated (Martin and Evans, 1975). When 

the cells were injected into recipient embryos, somatic and germline chimeras were generated. 

Offspring from donor ES cells derived gamete could be generated. It was found that the stem cells 

contained self-renewal ability and maintained pluripotentcy both in vivo and in vitro. Successful 
application of these stem cell technologies could improve genetic performance of livestock 

effectively. Induced Pluripotent Stem cells (iPS cells) was developed by retrovirus-mediated 

transfection with four transcription factors; Oct-3/4, Sox 2, KLF 4 and c-Myc, into mouse fibroblasts 

(Takahashi and Yamanaka, 2006). The stem cell technology involved ES or iPS cells could 

expenditure to human health. A large number of drugs, diagnostic probes and vaccines are frequently 

applied to livestock prior to becoming available for use by humans. Many of the pharmaceutical 

industry have had much interests for livestock production since the research findings could be 

directly applicable to human medicine. One of the most promising applications of the stem cell 

technology should be regenerative medicine. The success could bring novel strategies for the medical 

treatment.  

Thus, the stem cells should be one of the most useful tools (Kagami et al., 2006) for future 

production of transgenic animals, generation of pharmaceutical substrates, sexual manipulation of 
offspring, conservation of endangered animals and generation of resistant animal for infectious 

disease. Moreover, genetic modification into the stem cell will enhance improvement of livestock 

breeding. Accumulation of the scientific knowledge and technical innovations should open up new 

frontier for animal reproduction and frontier medicine (Robinton and Daley, 2012). 

References: 
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JKC-8 

New Paradigm and Standard for Pluripotent Stem Cells in 
Domestic Animals 
Chang-Kyu LEE, Jin-Kyu PARK, Gwang-Hwan CHOI and Dong-Chan SON 
Department of Agricultural Biotechnology, Animal Biotechnology Major, and Research Institute for 
Agriculture and Life Science, Seoul National University, Seoul, Korea 
 

Since pluripotent cells were first derived from inner cell mass (ICM) of blastocyst in mouse, 

many effort have been made to establish pluripotent stem cells from domestic mammals. However 

for many domestic species including the pig it remains that authentic pluripotent stem cells from 

embryos of domestic animals have not yet been derived. It has proven difficult to maintain 

embryonic stem cells (ESCs)-like state in domestic animals due to the frequent occurrence of 

spontaneous differentiation into epiblast stem cells (EpiSCs)-like state during culture based on 

genomic background. A recent study has reported that pluripotent stem cells exist in one of two 

forms and can be categorized according to their pluripotent state. The first is a “naïve” state which is 

characterized by small, round or dome-shaped colony morphologies and LIF signaling, mouse ESCs 
(mESCs) represent this ES cells of this type. A second “primed” state has also been described within 

which EpiSCs or human ESCs (hESCs) can be placed. These primed state pluripotent stem cells 

display flattened monolayer colony morphologies and FGF/ Nodal/Activin signaling pathways. We 

suggest that pluripotent stem cells derived from embryos and iPSCs derived from embryonic 

fibroblasts in the domestic model, especially in pig, possess a primed pluripotent state similar to that 

of mEpiSCs or hESCs, rather than to that of mESCs. Meanwhile, A few studies have reported that 

non-permissive species could be derived to a naïve pluripotent state using various exogenous factors 

including GSK3β and MEK inhibitors (2i), LIF, hypoxic conditions and up-regulation of Oct3 or 

klf4. In present, we are trying to establish naive pluripotent stem cells with 2i and other factors and 

we have been able to successfully induce PEFs into a LIF- dependent naïve pluripotent-like cell line 

showing a mESC-like morphology. Further characterization of these cells is in progress.  

This work was supported by the BioGreen 21 Program (PJ0081382011), Rural Development 
Administration, Republic of Korea. 



JKC-9 

Generation of Buffalo Induced Pluripotent Stem cells 
Deshun SHI, Yanfei DENG, Qingyou LIU and Jianrong JIANG 
Faculty of Animal Science and Technology, Guangxi University, Nanning, China 
 

Ectopically expression of defined factors could reprogram mammalian somatic cells into induced 
pluripotent stem cells (iPSCs), which initiates a new strategy to obtain pluripotent stem cell lines. 

Attempts have been made to generate buffalo pluripotent stem cells by culturing primary germ cells 

or inner cell mass, but the efficiency is extremely low. Here, we report a successful method to 

reprogram buffalo fetal fibroblasts (BFFs) into pluripotent stem cells (biPSCs) by transduction of 

buffalo defined factors (Oct4, Sox2, Klf4 and c-Myc) using retroviral vectors. The established 

biPSCs displayed typical morphological characteristics of pluripotent stem cells, normal karyotype, 

positive staining of alkaline phosphatase, and expressed pluripotent markers including Oct4, Sox2, 

Nanog, Lin28, E-Cadherin, SSEA-1, SSEA-4, TRA-1-81, STAT3 and FOXD3. They could form 

embryoid bodies in vitro and teratomas after injecting into the nude BALB/C mice, and three germ 

layers were identified in the embryoid bodies and teratomas. Methylation assay revealed that, the 

promoters of Oct4 and Nanog were hypomethylated in biPSCs compared with BFFs and pre-biPSCs, 

while the promoters of Sox2 and E-Cadherin were hypomethylated in both BFFs and biPSCs. 
Furthermore, inhibiting p53 expression by co-expression of SV40 large T antigen and buffalo 

defined factors in BFFs or treating BFFs with p53 inhibitor pifithrin-a (PFT) could increase the 

efficiency of biPSCs generation up to 3-fold, and nuclear transfer embryos reconstructed with 

biPSCs could develop to blastocysts. These results indicate that BFFs can be reprogrammed into 

biPSCs by buffalo defined factors, and the generation efficiency of biPSCs can be increased by 

inhibition of p53 expression. These efforts will provide a feasible approach for investigating buffalo 

stem cell signal pathways, establishing buffalo stem cell lines and producing genetic modification 

buffaloes in the future 

  



 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

本シンポジウムは、社団法人つくば観光コンベンション協会からの協力を得て 

開催されます。 

SRD-NILGS 第 2回 日・韓・中交流シンポジウム 資料 

編集・発行 独立行政法人 農業・食品産業技術総合研究機構 

畜産草地研究所 

〒305-0901 茨城県つくば市池の台２ 

Tel. 029-838-8600 (代表) Fax 029-838-8606 

 

発 行 日  平成２４年９月１日 

印 刷 所   マザータンク 


	2012_08_09 日韓中 cover
	修正版　2012_08_20 日韓中 Program & Abstract
	Liguo YANG, Aixin LIANG, Li HAN, Guohua HUA and Shujun ZHANG
	This study was financially supported by the National Natural Science Foundation of China (No. 30972099).
	Robinton DA and Daley GQ. (2012) The promise of induced pluripotent stem cells in research and therapy. Nature, 481, 295-305.
	Sartori C et al. (2012) Ovine-induced pluripotent stem cells can contribute to chimeric lambs. Cellular Reprogramming, 14, 8-19.
	Takahashi K and Yamanaka S. (2006) Induction of pluripotent stem cells from mouse embryonic and adult fibroblast cultures by defined factors. Cell, 126, 663-673.




<<
  /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 1.6
  /CompressObjects /Off
  /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 2400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 10.00000
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 2400
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /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 ()
  /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 <>
    /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.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /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 [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


