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Phospholipase Cy2 has a promotive effect on hepatic
carcinoma development. Meanwhile, IncRNAs play a critical
role in the pathology. Therefore, to determine whether
phospholipase Cy2 could enhance HCC cell proliferation
by regulating IncRNA transcription, hepatic carcinoma
cells RH35 were infected with Ad-phospholipase Cy2
constructed previously, followed by IncRNA sequencing by
high-throughput technology. Differently expressed IncRNAs
(DEIncRNAs) and their target genes were identified
according to strict criteria. GO and KEGG, Reactome
pathway analyses were performed to analyze biological
processes and the related pathways of DEIncRNAs. IncRNA/
mRNA coexpression pairs were screened according to
expression profiling combined with bioinformatics analysis.
The results showed that 231 DEIncRNAs were identified
in Ad-phospholipase Cy2-overexpressing cells compared to
control, containing 60 up- and 171 down-regulated ones.
Target genes prediction analysis showed that 61 cis- and 30
trans-acting DEInc RNAs were matched to 55 and 26 targets,
respectively. Coexpression analysis found 33 IncRNA/
mRNA coexpression pairs including 24 pairs in cis. GO
analysis showed that these cis-mode IncRNA/mRNA pairs
were involved in cytoskeleton organization, cell adhesion,
and multiple signaling pathways related to apoptosis,
proliferation, and metastasis. Collectively, phospholipase
Cy2 caused significant alterations in the expression of many
IncRNASs in liver cancer cells, providing valuable insight into
the precise mechanism of phospholipase Cy2-promoting liver
cancer cell growth.

Key words: phospholipase Cy2; hepatic carcinoma; IncRNA
transcriptome; bioinformatic analysis.

KOMILTEKCHUN IMTOBHOTEHOMHUWN
AHAJII3 TTPO®UIIO EKCITPECIT naPHK
M1 YAC MPOJIDEPALLT KJIITUH
TEMNATOKAPLIMHOMU, NNPULLBUALLEHO]
®OCDOJIIIIA30I0 Cy2

®ocdoninaza Cy2 mpUILIBUALIYE PO3BUTOK remaTokap-
nuHomHu, a noBri Hekonyoui PHK (mHPHK) Bigirpatorb
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BaXXJIMBY POJIb B 1Iiil marojorii. s Bu3HaYeHHST MOX-
JIMBOro 30iJIbIIIEHHsI PiBHSA mposidepallii KIITUH re-
MaTOKaplUHOMHU, BUKIMKaHOro (ocdoninazowo Cy2 ye-
pe3 peryssuito Tpanckpunuii AHPHK, knitnHuM renaro-
kapunHoMu RH35 iHgikyBanu paHilie po3pobiieHO0
Ad-dochoninazoro Cy2, micias 4yoro npoBesid CEeKBe-
"HyBaHHa THPHK 3a momomorormo BuCOKOIIBHIKICHOI
TexHoJjorii. BusHaueHHs nudepeHLiaJbHO €KCIIPeco-
BaHux THPHK (OJEnnPHK) Ta ixHix WLiIbOBUX TIeHiB
MPOXOAWIO 3a CYBOPUMMU KpHUTepisiMuU. AHaii3 06iojo-
rivnnx TmporeciB i BimmoBigHux nnrgxiBe JEgnPHK
OyJ1I0 MPOBEACHO 3a JOIIOMOTIOI0 METOIIB T€HHOI OHTO-
qorii (GO) i KEGG, anamizy noiaxiB Ha 6a3i Reac-
tome. CkpuHiHr nap koekcrpecii ifHPHK/MPHK 3niiic-
HIOBaJIM BiINOBIAHO 10 Mpo(itoBaHHS eKcIpecii y mo-
€IHaHHI 3 OioiH(GopMaTMYHUM aHajizoM. PesyiabraTn
npogemoHctpyBanu, mo 231 JEmaPHK O6yno imeH-
TU(hIKOBaHO B HamMipHO ekcrpecyrounx Cy2 KiiTMHax
B Ad-docdorminasi mopiBHIHO 3 KOHTPOJIEM, IO Mic-
TUB 60 MO3UTUBHO peryaboBaHMX i 171 HeraTMBHO pe-
TYJIbOBaHUX KIITHH. IIporHocTUYHMIA aHai3 LiTbOBUX
reHiB mokasas, 1o 61 myic- i 30 Tpanc-mitounx JEnHPHK
Bimmosiganu 55 1 26 LUILOBUM TreHaM BIAIIOBiIHO.
AHaniz koekcripecii BusiBUB 33 Tap Koekcmpecii
nHPHK/MPHK, 3okpema 24 napu B 1iMc. AHaji3 reHHO1
OHTOJIOTil MpoaeMoHCTpyBaB, 1o 1i mapu AHPHK/
MPHK y nwmc-pexumi Oynu 3aitydeHi [o opradizauii
LIMTOCKEJETY, aare3ii KITUH i MHOXWHHUX CUTHAIbHUX
LIJISIXiB, IIIO CTOCYBAaJIMCS aIronTo3y, IpoJideparii Ta
MeTtacTtasiB. 3arajioM ¢ocdorimaza Cy2 cripuynHUIA
3HaYHi 3MiHU B eKcrpecii 6aratbox THPHK y xmitmHax
paKky IedJiHKM, i TakKi LiHHi JaHi CIPUSIIOTh Kpaliomy
YCBIIOMJIEHHIO TOYHOTO MeXaHi3My, 3a JOMOMOIOI0 SIKO-
ro ¢ocdoninaza Cy2 MpUUIBUALIYE PiCT KIITUH paky
MeYiHKU.

Karouogi caosa: dochoninmaza Cy2, remarokapimHoma,
tpanckpuntom tHPHK, GioiHdopMaTuuHuit aHai3.

REFERENCES

Alzayady KJ, Wang L, Chandrasekhar R, Wagner
LE 2", Van Petegem F, Yule DI (2016) Defining
the stoichiometry of inositol 1,4,5-trisphosphate
binding required to initiate Ca?* release. Sci Signal
9(422):ra35s.

Arab K, Park YJ, Lindroth AM, Schifer A, Oakes C,
Weichenhan D, Lukanova A, Lundin E, Risch A,
Meister M, Dienemann H, Dyckhoff G, Herold-
Mende C, Grummt I, Niehrs C, Plass C (2014)
Long noncoding RNA TARID directs demethylation
and activation of the tumor suppressor TCF21 via
GADD45A. Mol Cell 55(4):604—614.

Bettermann K, Mehta AK, Hofer EM, Wohlrab C,
Golob-Schwarzl N, Svendova V, Schimek MG,
Stumptner C, Thiiringer A, Speicher MR, Lackner

ISSN 0564—3783. Llumonoeis i eenemura. 2023. T. 57. No 2



C, Zatloukal K, Denk H, Haybaeck J (2016) Keratin
18-deficiency resultsin steatohepatitis and liver tumors
in old mice: A model of steatohepatitis-associated
liver carcinogenesis. Oncotarge 7(45):73309—73322.

Carlsten JO, Zhu X, Lypez MD, Samuelsson T, Gus-
tafsson CM (2016) Loss of the Mediator subunit
Med20 affects transcription of tRNA and other
non-coding RNA genes lin fission yeast. Biochim
Biophys Acta 1859(2):339—347.

Durso DF, Bacalini MG, do Valle HF, Pirazzini C,
Bonafé M, Castellani G, Faria AM, Franceschi C,
Garagnani P, Nardini C (2017)Aberrant methylation
patterns in colorectal cancer: a meta-analysis. Onco-
target 8(8):12820—12830.

El Khodiry A, Afify M, El Tayebi HM (2018) Behind
the curtain of non-coding RNAs; long non-coding
RNAs regulating hepatocarcinogenesis. World J
Gastroenterol 24(5):549—572.

Feng L, Reynisdyttir I, Reynisson J (2012) The effect of
PLC-y2 inhibitors on the growth of human tumour
cells. Eur J] Med Chem 54:463—469.

Ganegoda GU, Li M, Wang W, Feng Q (2015)
Heterogeneous network model to infer human disease-
long intergenic non-coding RNA associations. IEEE
Trans Nanobioscience 14(2):175—183.

Gao M, Zhong A, Patel N, Alur C, Vyas D (2017) High
throughput RNA sequencing utility for diagnosis and
prognosis in colon diseases. World J Gastroenterol
23(16):2819—2825.

Gong C, Li Z, Ramanujan K, Clay I, Clay I, Zhang
Y, Lemire-Brachat S, Glass DJ (2015) A long non-
coding RNA, LncMyoD, regulates skeletal muscle
differentiation by blocking IMP2-mediated mRNA
translation. Dev Cell 34(2):181—191.

Hu L, Ye H, Huang G, Luo F, Liu Y, Liu Y, Yang
X, Shen J, Liu Q, Zhang J (2016) Long noncoding
RNA GASS suppresses the migration and invasion of
hepatocellular carcinoma cells via miR-21. Tumour
Biol 37(2):2691—2702.

Huynh MQ, GoBmann J, Gattenléehner S, Klapper W,
Wacker HH, Ramaswamy A, Bittner A, Kaiser U,
Neubauer A (2015) Expression and pro-survival func-
tion of phospholipase Cy2 in diffuse large B-cell
lymphoma. Leuk Lymphoma 56(4):1088—1095.

Kashi K, Henderson L, Bonetti A, Carninci P (2016)
Discovery and functional analysis of IncRNAs:
Methodologies to investigate an uncharacterized
transcriptome. Biochim Biophys Acta 1859(1):3—15.

Lattanzio R, Piantelli M, Falasca M (2013) Role of
phospholipase C in cell invasion and metastasis. Adv
Biol Regul 53(3):309—318.

Lebherz-Eichinger D, Krenn CG, Roth GA (2013) Ke-
ratin 18 and heat-shock protein in chronic kidney
disease. Adv Clin Chem 62:123—149.

ISSN 0564—3783. Llumonoeis i eenemuxa. 2023. T. 57. No 2

Pegpepamu cmameii, onyéaixosanux 6 «Cytology and Genetics», No 2, 2023 p. |

Li SP, Xu HX, Yu Y, He JD, Wang Z, Xu YJ, Wang
CY, Zhang HM, Zhang RX, Zhang JJ, Yao Z, Shen
ZY (2016) LncRNA HULC enhances epithelial-
mesenchymal transition to promote tumorigenesis
and metastasis of hepatocellular carcinoma via the
miR-200a-3p/ZEB1 signaling pathway. Oncotarget
7(27):42431—42446.

Li WH, Zhou ZJ, Huang TH, Guo K, Chen W, Wang
Y, Zhang H, Song YC, Chang DM (2016) Detec-
tion of OSR2, VAV3, and PPFIA3 Methylation
in the Serum of Patients with Gastric Cancer. Dis
Markers 2016:5780538.

Li Y, Ren M, Zhao Y, Lu X, Wang M, Hu J, Lu G,
He S (2017) MicroRNA-26a inhibits proliferation
and metastasis of human hepatocellular carcinoma
by regulating DNMT3B-MEG3 axis. Oncol Rep
37(6):3527—3535.

Lin HY, Glinsky GV, Mousa SA, Davis PJ (2015)
Thyroid hormone and anti-apoptosis in tumor cells.
Oncotarget 6(17):14735—14743.

Luo K, LiY, YinY, Li L, Wu C, Chen Y, Nowshe-
en S, Hu Q, Zhang L, Lou Z, Yuan J (2017)
USP49 negatively regulates tumorigenesis and che-
moresistance through FKBP51-AKT signaling.
EMBO J 36(10):1434—1446.

Ogasawara S, Komuta M, Nakashima O, Akiba J,
Tsuneoka M, Yano H (2010) Accelerated expression
of a Myc target gene Mina53 in aggressive he-
patocellular carcinoma. Hepatol Res 40(3):330—336.

Pertea M, Pertea GM, Antonescu CM, Chang TC,
Mendell JT, Salzberg SL (2015) StringTie enables
improved reconstruction of a transcriptome from
RNA-seq reads. Nat Biotechnol 33:290—295.

Poss ZC, Ebmeier CC, Taatjes DJ (2013) The Media-
tor complex and transcription regulation. Crit Rev
Biochem Mol Biol 48(6):575—608.

Qin H, Lu S, Thangaraju M, Cowell JK (2019)
Wasf3 deficiency reveals involvement in metastasis
in a mouse model of breast cancer. Am J Pathol
189:2450—2458.

Quinn JJ, Chang HY (2016) Unique features of long
non-coding RNA biogenesis and function. Nat Rev
Genet 17(1):47—62.

Reynisson J, Jaiswal JK, Barker D, D’mello SA, Denny
WA, Baguley BC, Leung EY (2016) Evidence that
phospholipase C is involved in the antitumour
action of NSC768313, a new thieno(2,3-b)pyridine
derivative. Cancer Cell Int 16:18.

Sahu A, Singhal U, Chinnaiyan AM (2015) Long non-
coding RNAs in cancer: from function to translation.
Trends in Cancer 1(2):93—1009.

Shi Y, Song Q, Yu S, Hu D, Zhuang X (2015)
Microvascular invasion in hepatocellular carcinoma
overexpression promotes cell proliferation and inhi-

63



[ | Pegpepamu cmameii, onyéaixosanux 6 «Cytology and Genetics», No 2, 2023 p. [ |

bits cell apoptosis of hepatocellular carcinoma via
inhibiting miR-199a expression. Onco Targets Ther
8:2303—2310.

Sui J, Yang X, Qi W, Guo K, Gao Z, Wang L, Sun
D (2017) Long Non-Coding RNA Linc-USP16
Functions As a Tumour Suppressor in Hepatocellular
Carcinoma by Regulating PTEN Expression. Cell
Physiol Biochem 44(3):1188—1198.

Sun Y, Gao X, Wu P, Wink M, Li J, Dian L, Liang
Z (2019) Jatrorrhizine inhibits mammary carcinoma
cells by targeting TNIK mediated Wnt/B-catenin
signalling and epithelial-mesenchymal transition
(EMT). Phytomedicine 63:153015.

Tang L, Liang Y, Xie H, Yang X, Zheng G (2020)
Long non-coding RNAs in cutaneous biology and
proliferative skin diseases: Advances and perspectives.
Cell Prolif 53:¢12698.

Teng Y, Pi W, Wang Y, Cowell JK (2016) WASF3
provides the conduit to facilitate invasion and
metastasis in breast cancer cells through HER2/
HER3 signaling. Oncogene35:4633—4640.

Vasuri F, Visani M, Acquaviva G, Brand T, Fiorentino
M, Pession A, Tallini G, D’Errico A, de Biase D
(2018) Role of microRNAs in the main molecular
pathways of hepatocellular carcinoma. World J
Gastroenterol 24(25):2647—2660.

Vodopiutz J, Schmook MT, Konstantopoulou V, Plecko
B, Greber-Platzer S, Creus M, Seidl R, Janecke AR
(2015) MED20 mutation associated with infantile
basal ganglia degeneration and brain atrophy. Eur J
Pediatr 174(1):113—118.

Wang F, Yuan JH, Wang SB, Yang F, Yuan SX, Ye
C, Yang N, Zhou WP, Li WL, Li W, Sun SH
(2014) Oncofetal long noncoding RNA PVTI1
promotes proliferation and stem cell-like property of
hepatocellular carcinoma cells by stabilizing NOP2.
Hepatology 60:1278—1290.

Wege H, Li J, Ittrich H (2019) Treatment Lines in
Hepatocellular Carcinoma. Visc Med 35(4):266—
272.

Wu SX, Zhang JR, Liu BH, Huang YJ, Li SP, Wen HS,
Zhang MZ, Li JF, Li Y, He F (2020) Identification
and Characterization of IncRNAs Related to the

64

Muscle Growth and Development of Japanese Flo-
under (Paralichthys olivaceus). Front Genet 11:1034.

Yang F, Huo XS, Yuan SX, Zhang L, Zhou WP, Wang
F, Sun SH (2013) Repression of the long noncoding
RNA-LET by histone deacetylase 3 contributes to
hypoxia-mediated metastasis. Molecular Cell 49(6):
1083—1096.

Yao M, Yao DF, Bian YZ, Zhang CG, Qiu LW, Wu
W, Sai WL, Yang JL, Zhang HJ (2011) Oncofetal
antigen glypican-3 as a promising early diagnostic
marker for hepatocellular carcinoma. Hepatobiliary
Pancreat Dis Int 10(3):289—294.

Ye J, Tan L, Fu Y, Xu H, Wen L, Deng Y, Liu K
(2019) LncRNA SNHG15 promotes hepatocellular
carcinoma progression by sponging miR-141-3p. J
Cell Biochem 120(12):19775—19783.

Yuan JH, Yang F, Wang F, Ma JZ, Guo YJ, Tao QF,
Liu F, Pan W, Wang TT, Zhou CC, Wang SB,
Wang YZ, Yang Y, Yang N, Zhou WP, Yang GS,
Sun SH (2014) A long noncoding RNA activated
by TGF-B promotes the invasion-metastasis cascade
in hepatocellular carcinoma. Cancer Cell 25(5):666—
681.

Yuan SX (2012) Long noncoding RNA associated with
microvascular invasion in hepatocellular carcinoma
promotes angiogenesis and serves as a predictor for
hepatocellular carcinoma patients’ poor recurrence-
free survival after hepatectomy Hepatology 56(6):
2231—2241.

Zhang G, Duan A, Zhang J, He C (2017) Genome-wide
analysis of long non-coding RNAs at the mature
stage of sea buckthorn (Hippophae rhamnoides
Linn) fruit. Gene 596:130—136.

ZhulJ,LiuS, Ye F, ShenY, TieY, ZhuJ, Wei L, Jin Y,
Fu H, Wu'Y, Zheng X (2015) Long Noncoding RNA
MEG3 Interacts with p53 Protein and Regulates
Partial p53 Target Genes in Hepatoma Cells. PLoS
One 10(10):e0139790.

Received December 25, 2021
Received January 04, 2021
Accepted March 18, 2023

ISSN 0564—3783. Llumonoeis i eenemura. 2023. T. 57. No 2




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Uncoated FOGRA29 \050ISO 12647-2:2004\051)
  /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 <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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.)
    /RUS <>
    /UKR <>
  >>
  /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


