
 

 

Introduction 
 
Fibrotic diseases are caused by the excessive 
deposition of extracellular matrix including colla-
gen, which leads to the overgrowth, hardening, 
and scarring of various tissues. Long-term irrita-
tion of chronic inflammation, such as continu-
ous infection, autoimmune disease, allergic 
response, chemical injury, radiation, and tissue 
damage, induces fibroblasts to differentiate into 
myofibroblasts. The fibrosis of a lot of connec-
tive tissues leads to ultimately organ failure and 
death [1-3]. Hypertrophic scar is one of fibrotic 
diseases, arising from fibroproliferation disorder 
which occurs after the damage of deep dermis 
by thermal or traumatic injuries, and patients 
often have to suffer serious injuries to the ap-
pearance and body function [4]. In clinic, an-
tagonizing the effects of high expressed pro-
teins is the main medical treatment for tissue 
fibrosis and scarring  [5], however, the effect of 
this therapy is not good [1]. On this background, 
we are looking forward to finding the low ex-
pressed proteins related to the high expressed 
proteins in hypertrophic scar so that we could 
upregulate the target proteins to control and/or 
inhibit the formation of hypertrophic scar. P311 
has been suggested to be a potent cytokine in 

inducing myofibroblast differentiation, a key 
pathologic change [6]. We previously identified 
the upregulation of p311 may promote the for-
mation of hypertrophic scar [7, 8], but it is rarely 
reported about the mechanism of p311 func-
tion. In order to balance fibrosis formation, a 
potent negative cytokine might be needed to 
interact with the positive cytokine to regulate 
the fibrosis. Our previous studies found a poten-
tial interaction protein of P311 by both yeast 
two-hybrid system and Fluorescence Resonance 
Energy Transfer (FRET) screening, named in-
tegrin β4 binding protein (ITGB4BP), may func-
tion oppositely in the formation of hypertrophic 
scar. This protein mainly plays a very important 
role in ribosome formation, RNA-induced silenc-
ing complex (RISC), cytoskeleton, and apop-
tosis, as well as the process of tissue fibrosis in 
hypertrophic scar. With this review, we gave an 
overview of ITGB4BP function.  
 
Coding gene of ITGB4BP 
 
Francesca Sanvito et al. found that ITGB4BP 
gene locates on the 20q11.2 region of the long 
arm of 21st chromosome by fluorescence in 
situ hybridization, its mRNA length is 1108bp, 
and its open reading frame consists of 735  

Int J Burn Trauma 2011;1(1):51-55 
www.IJBT.org /ISSN: 2160-2026/IJBT1105002 
 

Review Article  
The biological roles of ITGB4BP and its potential effect on 
fibrosis 
 
Jianglin Tan, Gaoxing Luo, Jun Wu  
 
Institute of Burn Research, State Key Laboratory for Trauma, Burns and Combined Injury, Chongqing Key Laboratory 
for Disease Proteomics, Southwest Hospital, Third Military Medical University, Chongqing 400038, China. 
 
Received June 11, 2011; accepted August 31, 2011; Epub September 2, 2011; published September 30, 2011 
 
Abstract: Fibrosis is the end result of pathologic wound healing and is characterized by inflammation, excessive 
proliferation of fibroblasts, and abnormal deposition of extracellular matrix (ECM) proteins. Despite the advanced 
treatments for the fibrotic diseases, as well as the researches on the fibrosis, pathologic fibrotic diseases remain to 
be hard cured and the molecular mechanism of fibrosis is still unclear. In our previous studies we found ITGB4BP 
was involved in the myofibroblast differentiation. However there were no studies about the roles of ITGB4BP in 
fibrosis. On this background this review explores the basic features and the biological function of ITGB4BP which 
might imply the underlying cellular and molecular mechanism in the regulation of fibrotic diseases. 
 
Keywords: ITGB4BP, fibrosis 



ITGB4BP and fibrosis 

 
 
52                                                                                                                 Int J Burn Trauma 2011;1(1):51-55 

nucleotides [9]. ITGB4BP gene is comprised of 
7 exons and 6 introns, and there are no TATA 
promoter binding domain and CpG islands [10]. 
In eukaryote cells, the sequence of ITGB4BP 
gene is conservative. ITGB4BP gene is found 
not only in Homo sapiens, mice, rats, Xenopus 
laevis, and other vertebrates, but also in Droso-
phila, sepia, molluscum, and other inverte-
brates, and the domains of ITGB4BP gene are 
highly conservative between vertebrates and 
invertebrates [11]. 
 
Coding protein of ITGB4BP 
 
ITGB4BP protein is called as Eukaryotic transla-
tion initiation factor 6 (eIF6), p27 beta 4 binding 
protein (p27BBP), CAB and Eukaryotic transla-
tion initiation factor 3A (eIF3A) etc. It was first 
discovered by Biffo Sanvito in 1997 [12]. When 
Biffo and other researchers conducted research 
on the relationship between β4 integrin and the 
formation of hemidesmosomes by yeast two-
hybrid system, they found a protein was inter-
acting with β4, so they named it Integrin beta 4 
binding protein, ITGB4BP. ITGB4BP protein con-
sists of 245 amino acids with a molecular 
weight of 27 kDa [11]. In mammals and yeasts, 

the homology of ITGB4BP protein is 72％, of 
which the sequence of ITGB4BP protein is 85% 
similar to each other [13].Through Protein 
Kinase C (PKC) and/or Casein Kinase C (CK1), 
the serine residues at positions of 174, 175 
and 235 on ITGB4BP are phosphorylated and 
may play a critical role in the regulation of trans-
lation along a developmental pathway [13, 14]. 
Current studies on ITGB4BP are focused on pro-
tein synthesis, the formation of cytoskeleton, 
the differentiation and transformation of cancer 
cells 
 
Expression and distribution of ITGB4BP 
 
ITGB4BP protein is widely distributed and can 
be expressed in a variety of tissues, or different 
cells within a kind of tissue, or different cell cy-
cles for the same cells. ITGB4BP protein expres-
sion can be found in epitheliums, fibroblasts, 
cancer cells, activated T cells, activated mast 
cells, and muscle fibers. ITGB4BP protein is also 
expressed in all the cells that express α6β4 
integrin [15]. ITGB4BP protein is mainly ex-
pressed in the cytoplasm (near intermediate 
filaments) and nucleus (mainly at the periphery 
of nucleus, apparently attached to the nuclear 
membrane) [16]. ITGB4BP is highly expressed 

in rapidly cycling cells and decreased in villous 
cells committed to apoptotic cell death [17]. 
Apparently ITGB4BP protein is related to cy-
toskeleton and cell proliferation.  
 
Regulation of protein synthesis 
 
During the growth and differentiation of eu-
karyote cells, most genes in the genome are not 
transcribed and only a few genes can be ex-
pressed. After the process of transcription and 
post-transcription, genes turn into mature 
mRNA, and are translated into polypeptide 
chains on ribosomes in the cytoplasm and then 
into the cell needed proteins. The regulation of 
mRNA translation is based on many levels, 
among which, the regulation of initial stage in 
eukaryotes is very important. In the nucleus, the 
binding of ITGB4BP with 60s subunit inhibits 
the formation of 80s subunit (Figure 1). In the 
initial stage of protein translation, as the eu-
karyotic initiation factor (eIF), ITGB4BP is phos-
phorylated under the action of CK1-PKC, and 
depolymerized down from 60s subunit, which 
enhances the formation of 80s subunit through 
the binding of 40s subunit with 60s subunit, 
and at last the protein translation is initiated 
[18-21]. 
 
On the other hand, the synthesis of ITGB4BP 
protein is relevant to the regulation on mi-
croRNA. By binding ITGB4BP and RNA-induced 
silencing complex (RISC), the function of the 
corresponding microRNA is promoted, the 
mRNA formation is interfered from the transcrip-

tional level，and the expression of the corre-
sponding target protein is inhibited (Figure 1). 
On the contrary, if the ITGB4BP is removed, the 
inhibition of microRNA towards the target pro-
tein expression is relieved, and as a result, the 
expression of the target protein is enhanced 
[22, 23]. 
 
Biological formation of ribosomes 
 
The formation and translation of ribosomes are 
two interrelated processes involved in cell 
growth. Although the formation and translation 
of ribosomes are regulated by different factors, 
ITGB4BP can regulate both at the same time. It 
plays a role in translation as well as in the for-
mation of pre-ribosomes and 60s subunit [24]. 
Some studies proved that if ITGB4BP gene was 
removed from yeasts and mice, the loss of ribo-
some 60s subunit in the nucleus would inhibit 
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ribosome formation, leading to their death [15, 
25, 26]. Therefore, ITGB4BP gene is particularly 
important in the biological formation of ri-
bosomes.  
 
Role in apoptosis 
 
Apoptosis is a basic biological phenomenon, 
which plays an important role in evolution, ho-
meostasis, and the development of many sys-
tems. Apoptosis is also called programmed cell 
death (PCD), which is an active cell suicide proc-
ess regulated by genes. The process of cell 

apoptosis is complicated and mainly regulated 
by the Bcl-2 family and Caspase family (Figure 
1). ITGB4BP is reported to be able to react on 
the upstream of Bcl-2/Bax signal pathway and 
inhibit cell apoptosis [27]. 
 
Regulation of cell adhesion and cytoskeleton 
formation 
 
Integrin family is the receptor of adhesion mole-
cules, which mediate the interactions between 
cell and extracellular matrix, and the interac-
tions between cells. Cell adhesion includes   

Figure 1. The regulation of ITGB4BP in cells. With the phosphorylation of ITGB4BP, its dissociation from 60s subunit 
allows the formation of 80s subunit and further induces the protein synthesis as a translation initiation factor. Sec-
ondly, ITGB4BP downregulates the special protein expression via RISC. Thirdly, ITGB4BP inhibits cell apoptosis 
through Bcl-2/Bax signal pathway. Fourthly, ITGB4BP regulates cell adhesion and cytoskeleton formation via connect-
ing integrin and intermediate filaments. 
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conjugation, desmosome connection and 
hemidesmosome connection etc. The main ex-
tracellular matrix of hemidesmosome connec-
tion is laminin. β4 integrin is the acceptor of 
laminin, so β4 integrin is closely related to the 
formation of desmosome and hemidesmosome. 
ITGB4BP is β4 integrin binding protein, and it 
binds with intermediate filaments and the intra-
cellular domain of α6β4 integrin at the same 
time. It acts as the bridge to mediate hemides-
mosome formation and cell adhesion [12]. In 
addition, ITGB4BP also exists in nuclear matrix 
and involves in the formation of cytoskeleton 
through the connection to nuclear matrix, inter-
mediate filaments, and other cytoskeletal struc-
ture (Figure 1). ITGB4BP has already been 
proved to be highly expressed in intermediate 
filaments and nuclear matrix [15]. ITGB4BP can 

also regulate the expression of β－catenin in 
Wnt signal pathway, which affects cytoskeleton 
formation [28]. 
 
Effect on the formation and metastasis of 
tumors 
 
Abnormal cell proliferation, apoptosis inhibition 
and easy metastasis are the main characteris-
tics of tumors. ITGB4BP participates in cell pro-
liferation as a translation regulator. The subcel-
lular proteomics analysis of nuclear matrix com-
ponents in hepatoma cells before and after dif-
ferentiation induction showed that ITGB4BP is 
highly expressed in differentiated cells, so it is 
likely to be involved in the differentiation of can-
cer cells [29]. ITGB4BP can be detected in nor-
mal mucosal cells, but it is only highly ex-
pressed in cancer cells, for example, ITGB4BP is 
upregulated in colorectal cancer cells [16]. In-
terestingly, the same kind of trend of ITGB4BP 
has been observed in the metastasis of lymph 
node [30]. It is concluded that the highly expres-
sion of ITGB4BP maybe play a part in the forma-
tion and metastasis of tumors. 
 
In our previous studies, we have found that 
ITGB4BP was involved in the fibrotic diseases. 
ITGB4BP expression was detected to downregu-
late in hypertrophic scar compared with the nor-
mal skin. The upregulation of ITGB4BP could 
decrease the expression of TGF-β1 and inhibit 
the TGF-β1 signal pathway. According to 
ITGB4BP biological roles, ITGB4BP might be a 
negative regulator participating in the formation 
of fibrosis via RISC inhibiting the expression of 
TGF-β1. It implies that ITGB4BP could be a 

novel target in the control of fibrotic disorders.  
 
Although ITGB4BP may play a very important 
role in protein synthesis, ribosome formation, 
cell apoptosis, cytoskeleton formation, the for-
mation and metastasis of tumors, few litera-
tures are related to ITGB4BP. To date, no stud-
ies about the function of ITGB4BP in fibrotic 
diseases have been reported. Therefore, further 
intensive studies of ITGB4BP function in fibrotic 
diseases may provide deep insights into the 
mechanism of fibrosis formation and possibly 
be useful to find new approaches to treat fi-
brotic diseases.  
 
Address correspondence: Dr. Jun Wu, Institute of 
Burn Research, Southwestern Hospital, Chongqing 
400038, China. Tel: 0086-23-68754173, E-mail: 
junwupro1@yahoo.com.cn 
 
References 
 
[1] Wynn TA. Common and unique mechanisms 

regulate fibrosis in various fibroproliferative 
diseases. J Clin Invest 2007; 117: 524-529. 

[2] van der Veer WM, Bloemen MC, Ulrich MM, 
Molema G, van Zuijlen PP, Middelkoop E and 
Niessen FB. Potential cellular and molecular 
causes of hypertrophic scar formation. Burns 
2009; 35: 15-29. 

[3] Li JT, Liao ZX, Ping J, Xu D and Wang H. Molecu-
lar mechanism of hepatic stellate cell activation 
and antifibrotic therapeutic strategies. J Gastro-
enterol 2008; 43: 419-428. 

[4] Brown JJ and Bayat A. Genetic susceptibility to 
raised dermal scarring. Br J Dermatol 2009; 
161: 8-18. 

[5] Howell JE and McAnulty RJ. TGF-beta: its role in 
asthma and therapeutic potential. Curr Drug 
Targets 2006; 7: 547-565. 

[6] Pan D, Zhe X, Jakkaraju S, Taylor GA and 
Schuger L. P311 induces a TGF-beta1-
independent, nonfibrogenic myofibroblast phe-
notype. J Clin Invest 2002; 110: 1349-1358. 

[7] Wu J, Ma B, Yi S, Wang Z, He W, Luo G, Chen X, 
Wang X, Chen A and Barisoni D. Gene expres-
sion of early hypertrophic scar tissue screened 
by means of cDNA microarrays. J Trauma 2004; 
57: 1276-1286. 

[8] Jianglin Tan XP, Gaoxing Luo, Bing Ma, Chuan 
Cao, Shaoxuan Y, Weifeng He, Shunzong Yuan, 
Shirong Li, John A. Wilkins. Investigating the 
role of P311 in the hypertrophic scar. Plos One 
2010; 5: e9995. 

[9] Sanvito F, Arrigo G, Zuffardi O, Agnelli M, 
Marchisio PC and Biffo S. Localization of p27 
beta 4 binding protein gene (ITGB4BP) to hu-
man chromosome region 20q11.2. Genomics 
1998; 52: 111-112. 

[10] Donadini A, Giodini A, Sanvito F, Marchisio PC 



ITGB4BP and fibrosis 

 
 
55                                                                                                                 Int J Burn Trauma 2011;1(1):51-55 

and Biffo S. The human ITGB4BP gene is con-
stitutively expressed in vitro, but highly modu-
lated in vivo. Gene 2001; 266: 35-43. 

[11] Si K, Chaudhuri J, Chevesich J and Maitra U. 
Molecular cloning and functional expression of 
a human cDNA encoding translation initiation 
factor 6. Proc Natl Acad Sci U S A 1997; 94: 
14285-14290. 

[12] Biffo S, Sanvito F, Costa S, Preve L, Pignatelli R, 
Spinardi L and Marchisio PC. Isolation of a 
novel beta4 integrin-binding protein (p27(BBP)) 
highly expressed in epithelial cells. J Biol Chem 
1997; 272: 30314-30321. 

[13] Basu U, Si K, Deng H and Maitra U. Phosphory-
lation of mammalian eukaryotic translation 
initiation factor 6 and its Saccharomyces cere-
visiae homologue Tif6p: evidence that phos-
phorylation of Tif6p regulates its nucleocyto-
plasmic distribution and is required for yeast 
cell growth. Mol Cell Biol 2003; 23: 6187-
6199. 

[14] Carotenuto R, De Marco N, Biffo S, Wilding M, 
Vaccaro MC, Marchisio PC, Capriglione T, Russo 
GL and Campanella C. Phosphorylation of p27
(BBP)/eIF6 and its association with the cy-
toskeleton are developmentally regulated in 
Xenopus oogenesis. Cell Mol Life Sci 2005; 62: 
1641-1652. 

[15] Sanvito F, Piatti S, Villa A, Bossi M, Lucchini G, 
Marchisio PC and Biffo S. The beta4 integrin 
interactor p27(BBP/eIF6) is an essential nu-
clear matrix protein involved in 60S ribosomal 
subunit assembly. J Cell Biol 1999; 144: 823-
837. 

[16] Balbo A and Bozzaro S. Cloning of Dictyostelium 
eIF6 (p27BBP) and mapping its nucle(ol)ar 
localization subdomains. Eur J Cell Biol 2006; 
85: 1069-1078. 

[17] Sanvito F, Vivoli F, Gambini S, Santambrogio G, 
Catena M, Viale E, Veglia F, Donadini A, Biffo S 
and Marchisio PC. Expression of a highly con-
served protein, p27BBP, during the progression 
of human colorectal cancer. Cancer Res 2000; 
60: 510-516. 

[18] Basu U, Si K, Warner JR and Maitra U. The Sac-
charomyces cerevisiae TIF6 gene encoding 
translation initiation factor 6 is required for 60S 
ribosomal subunit biogenesis. Mol Cell Biol 
2001; 21: 1453-1462. 

[19] Ceci M, Gaviraghi C, Gorrini C, Sala LA, Offen-
hauser N, Marchisio PC and Biffo S. Release of 
eIF6 (p27BBP) from the 60S subunit allows 
80S ribosome assembly. Nature 2003; 426: 
579-584. 

[20] Benelli D, Marzi S, Mancone C, Alonzi T, la 
Teana A and Londei P. Function and ribosomal 
localization of aIF6, a translational regulator 
shared by archaea and eukarya. Nucleic Acids 
Res 2009; 37: 256-267. 

[21] Gandin V, Miluzio A, Barbieri AM, Beugnet A, 
Kiyokawa H, Marchisio PC and Biffo S. Eu-
karyotic initiation factor 6 is rate-limiting in 

translation, growth and transformation. Nature 
2008; 455: 684-688. 

[22] Chendrimada TP, Finn KJ, Ji X, Baillat D, Greg-
ory RI, Liebhaber SA, Pasquinelli AE and Shiek-
hattar R. MicroRNA silencing through RISC re-
cruitment of eIF6. Nature 2007; 447: 823-828. 

[23] Flavin RJ, Smyth PC, Finn SP, Laios A, O'Toole 
SA, Barrett C, Ring M, Denning KM, Li J, Aherne 
ST, Aziz NA, Alhadi A, Sheppard BL, Loda M, 
Martin C, Sheils OM and O'Leary JJ. Altered eIF6 
and Dicer expression is associated with clinico-
pathological features in ovarian serous carci-
noma patients. Mod Pathol 2008; 21: 676-
684. 

[24] Miluzio A, Beugnet A, Volta V and Biffo S. Eu-
karyotic initiation factor 6 mediates a contin-
uum between 60S ribosome biogenesis and 
translation. EMBO Rep 2009; 10: 459-465. 

[25] Si K and Maitra U. The Saccharomyces cere-
visiae homologue of mammalian translation 
initiation factor 6 does not function as a trans-
lation initiation factor. Mol Cell Biol 1999; 19: 
1416-1426. 

[26] Wood LC, Ashby MN, Grunfeld C and Feingold 
KR. Cloning of murine translation initiation fac-
tor 6 and functional analysis of the homologous 
sequence YPR016c in Saccharomyces cere-
visiae. J Biol Chem 1999; 274: 11653-11659. 

[27] De Marco N, Iannone L, Carotenuto R, Biffo S, 
Vitale A and Campanella C. p27(BBP)/eIF6 acts 
as an anti-apoptotic factor upstream of Bcl-2 
during Xenopus laevis development. Cell Death 
Differ 2009; 17: 360-372. 

[28] Ji Y, Shah S, Soanes K, Islam MN, Hoxter B, 
Biffo S, Heslip T and Byers S. Eukaryotic initia-
tion factor 6 selectively regulates Wnt signaling 
and beta-catenin protein synthesis. Oncogene 
2008; 27: 755-762. 

[29] Tang J, Niu JW, Xu DH, Li ZX, Li QF and Chen JA. 
Alteration of nuclear matrix-intermediate fila-
ment system and differential expression of 
nuclear matrix proteins during human hepato-
carcinoma cell differentiation. World J Gastro-
enterol 2007; 13: 2791-2797. 

[30] Rosso P, Cortesina G, Sanvito F, Donadini A, Di 
Benedetto B, Biffo S and Marchisio PC. Overex-
pression of p27BBP in head and neck carcino-
mas and their lymph node metastases. Head 
Neck 2004; 26: 408-417. 



<<
  /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


