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Abstract

Leaf sucking bug or black cabbage bug, Strachia crucigera is an insect that lives in vegetable
plots, including cabbage and cauliflower. It has a particular type of chromosome called holocentric
chromosomes that allow fragmented chromosomes to move to a pole at anaphase, thus preventing
chromosome loss. In this study, the black cabbage bugs collected from Chon Buri province were
studied for meiotic chromosome behavior and karyotype using aceto-orcein staining. The result
revealed that the chromosome complement of Strachia crucigera was 2n = 14 (12A+XY). Meiotic
chromosome behaviors showed that autosomes divided pre-reductionally while sex chromosomes
divided post-reductionally (divide equationally at anaphase | but divide reductionally at anaphase
II). At metaphase I, the sex chromosomes, X and Y, often formed a pseudo-bivalent at the center of
the ring, while the autosomal bivalents were arranged in a circle. Meiosis cell division of this insect

is similar to that of other Heteropteran species (insect, Hemiptera).

Keywords: Strachia crucigera; Holocentric chromosome; Pseudo-bivalent

o
1. UNUI
13uENNA (leaf sucking bug, black cab- FiTinlusssuvIRaranyae eaRugnI Iy
bage bug; Strachia crucigera) dnagluaed Pen-  MuANssLANANINYIMansefuogunnsineiu
Y

tatomidae v038uUsU Hemiptera iWuwiasumdn  widluunensal W sibling species aglaianungn
Fuduteiinnue 8-9 Sadwns dnvardidinie ATIRdeUAHLANA1alFANFUS N YT B ueN
wunazdy fadvdermady faduazqamdes  inw msfinwissduiugmaniieadvesdeldin
wazy1avudn %quaq%ﬂéj’]mﬂugﬂqumﬁqﬂqﬂ WU ﬂ’]iﬁﬂ‘iﬂ’ﬁLﬂi’]%ﬁLLﬂﬁ@l%ﬂ ?jqﬁﬂmswamﬁaﬂ
(Figure 1) gJ’gu[ZTﬂﬂ’]mLﬂuujuﬁmzﬁ‘uﬁﬂﬁwuﬁ’glﬂiﬁ uwiazuvisvadlastulaunslugusie 9w uagaila
TupnmavesUszmalne lnsamzauudasin wu  veslaslulu Fsannsntharldlunisdadiuunyie
N9 Azt waEKNNIA ﬁﬂjﬁgﬂﬁwmmgﬁs‘aqaag wazAnwniTaunnisls Weswnueslelndezaadily
ﬁﬂﬁﬁgqmqﬁiuuagaamdau %qLﬁﬁ]’{]’]ﬂﬂ’]ﬁQﬁ]ﬁu aﬂ%ﬁ@mﬁ’u LLGi?JT‘ﬂfIﬂWSLUSUULLﬂaQ‘lﬁﬁz‘WJ"Nﬁﬁ
YpsigouLazA AL BYRILLAY [1] n53i¥amms lneddidinfidanuiondosiuasil
AnuduTusAunuaslelndsmuiy waganunsaly
lumsfnioniiug n1sUTuUeiug visedeysny

Wugeanfiwadveduadlunguiaiinmes
flaruthaulamsizlaslulouvesuuaimaniil
dnwazlanizuanieanilaeddnily de o
snwaziuwuulasiulealalawunsn (holocentric

chromosome) Fadulaslulounlafidumisves
Figure 1  Adults of the leaf sucking bug (Strachia

wulasiles (centromere) vuLMbASILlwLTALAU
crucigera), male (left) and female (right) ( )

were mating.
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wiwulnsiflofaznszansegilunasnaiuen
gaswrislasiulon [2] ardnsrnvesuvialasiule
Anduszninenisuiawadluleda sudiuves
Taslulsumanduaznanedulasiulyuauinidn
Bon1 mlasluley (m-chromosome) dsawdiang
fidunsaudupsvlunssuiunisudaeadlngd
nswedeuilufstwadlussoruounmlaldnaudnd
[3,4] agslsinunginssuvesnsuiawaduuuly
legavoslaslulousieniasuazlasiulguinedngd
anuuananeny Inglululeda 1 laslulousianigay
fn1swusandrwiulastuley (reductional division)
Tuvarilasiilsmaazdunsudauyliansuy
Tasluleu (equational division) Fafunisuenves
Famesiasuniia

Taslulwulglawunsn (Holocentric chro-
mosome) fe Tastulsudifinsdourefuszning
Umamaﬂiﬂﬂﬂ%mﬁﬂuﬁjmﬁauﬁu (homologous
chromosome) aniulaslulauing Snnuindinig

WAkUULey (pseudobivalent) A1uUnALa"
TaslulesnnasinazUsingogifiens (univalent) B4
a1unsnsyywazudu holocentricity lavesasly
NANNAIINaI8UTENT WU I5N1INIRUGAENS
waa awsanulasiuleulalawunsnlaly mitotic
%38 meiotic chromosome tauiu Iagdanm
Taanlasluloulusregumaaziinisnszanesn
wazluuridlastuloaitmunazlainy primary con-
striction (linuguselastaleu (sub-) metacentric
chromosome) (Figure 2a) 328%35¢%3NM0ULNA 93
nulafilnaesnaonniuenivesundasiulauiasly
TeeUOULNE AU8Y sister chromatids AegnAtly
yuufuiaatuia (Figure 2b) WagnuinANUALAY
Snegnmisvadlasiilmlslawussn Ao nsdifisinng
wanvinveswidasluleuiniussninnisuvasad
Taleda FudruvatlasluluanuaasSamsiinisuds
wadlneannsawnasulufwadlusyavueunia
lamuun® [3,4] (Figure 2¢)

metaphase anaphase

b

Figure 2

metaphase anaphase

Characteristics of holocentric chromosome: (a) no primary constriction in metaphase chromosome,

(b) the whole chromosome retains spindle fiber kinetic activity (c) broken chromosome can still

retain kinetic activity of spindle fiber.
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msuwlamasuuuliledavedlaslulousnenig
wazlaslulasnalinginssuunnaneiy laslulay
19N TNIUUILUY pre-reductional Favianedis
finsandundaslulonasnimislunisulslaloda
1 uagldandrwiulastuleuasddunisudeluleda 2 ¢
Tnslalenlslumusin axgnidludsdumadlussesl
Lo@ia 1 (Figure 3) wazdinsiinaiiu (bivalent) lag
wugnlAkeawn 1-2 3msie Alastulya (one chiasma
or two chiasmata per bivalent) LazEULUIRUIY
Taslulwuiiio Sunsyuiunisansiuay wenanily
szoznla 1 TasTulsusianednisdnSeadad
Uinafsnaawadiuguimu luvasileslulo
Az Feadiinananamad livsingmsdngiuves
Tastulsy (univalent) waglamunlawesan (achias-
ma) Tussezniswussaslulaleda 1 laslulvwna
fin15WUWUU postreductional Semanedislunis
wusluleda 1 agldinsanduiulastaloy 1Wuns

wINAUVDITALMDILATUITA Laraziin1TandIuIu
TasTuleulululeda 2 Fadunisueniuvedlalulada
Tasluloa (Figure 4) [2,5] dmsunuasluuiasd
fs1eeunillasiulouvuisanvse m-lasluley
19U Belostomatidae (Lethocerus indicus) [6]
Coreidae (Dallacoris pictus and Anasa bellator)
(71 m-leslulsy wanifaglaifinisdngfuvdoding
fluwuuWien (pseudobivalent) adnalaslulysune
uadin1suuslngandwiulasiuloululale®a 1 wuu
Wenfuoelalow 18] TaslulsawAvesiananguii 4
syuuite Tastulounenuu XOVXY Wuwuuriliing
innfigaluusas Tnslalamenuy Xx/x0 Taslala
wALUUTTIAsE X 10N 1 usie wu XX /XY,
X X /Xn_wazlaslalon Y fsnnndy 1 uvis wu XX/
XY 158071 multiple sex chromosome system
[9,10]

(Pre-reductionally)

Sister chromatid

Meiosis | Meiosis |l
— Homologous chromosome l '
Autosome

1

Figure 3  Diagram shows autosomes divide pre-reductionally and the telokinetic activity of chromosomes.
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Meiosis |

Meiosis |l

Sex chromosome

(Post-reductionally)

|
1 lyl
T'lxl

Figure 4  Diagram shows sex chromosomes divide post-reductionally and the telokinetic activity of sex

chromosomes.

2. 3ANIUNNSIY

WNuAeg1auIuinnIafId s gdAN Ty
wlasdniymansuIanse 0.A35197 29803 vl
wuasaaulaenisudveudsludifulszuin 3-5
Wit Yuvasfidausatudiusumsurluansazany
ASENINANTATA1EAISUBYA (Carnoy’s solution;
Wnuea: nsnesdandudy ludnsidi 3:1) v
Wlugidutwiu Wszana 6°0) wdnvasudu
uea 70% suinliidedoaunsaiulduunans

U anfiudilededunznegluumiuea 70% a1

v '
A

fethnduuaziniiededuiudng venadoues
Froosiu 0.19% Uszanas 1-2 neaq vuilewdouu
dlad winhaunvl (squash technique) ol
waanszaned udhalanluaumszezange 1
naeaganssailagldigavens 1000 win Guiinaiw
mEnasd Olympus 3u DP72 digital camera 1n1w
sypzmaa 1 ifinsnsyanevedasulaudliing
Fouriuiu dudnuiulasiuland iy 200 waduuas
L‘Wﬂélﬂzﬂﬂuﬂ 10 $h Mntudndedaslulsumumnn
vodlasliluslagGoaanuunslugfanludumigi
1 uazgidnmudwunastuiinnmmadiisinsus
wadsyeznnee vasluloda
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3. HAN1539Y
nan1sanwIAszilasiulodlussezium
wa 1 vesnisuuawasuuululedaveswiuinnin
nNsdaudexdlnessdu wuinddruwiulasiulyy
14 Ui fim 2n = 14 (12A + XY) uagladniSoauasle
Indamuunauarsussvedlasiuley (Figure 5a-b)
S?fqL“fJuLLﬂ%IaLmimmmuﬁﬂmmmﬂﬁ Usznausme
Iaslulans1enie (autosome) 12 wyis wag 1astalan
WA (sex chromosome) 2 witd laun Taslulasu X
way lasluley Y lnglaslulay X Svwiadnni
Tesluloasrenioiia 6 Awazlaslon ¥ Uulaslulyy
ﬁﬁmumﬁﬂﬁqm
1nn1sfnwmgAnssuvedlasiulanlunis
wuswasuuululeda Tussegianlniiu (Figure 6a)
TasTuleuBundu lusverlalndiu (Fieure 6b) Fad
finsdhaiuredsluladalasiulauaziulasiuley
vununilussesianlniiy wasueduty uaviing
yndusnnTusarmniunluszey wnelaiiu (Figure
6c-d) Tuszes plwaiiu TasTulvaazvamuntusnnay
Suiuduwimaznuindinsleifudaineinnis
wensvedlaslulglesnanNAUNSINISINNATOET
Tovesluszazunalafiu yliduduiidaieiu
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o A

nuay 5901 lAueau (chiasma ¥158 chiasmata)

=

Falusnwaeinulstaauluszesd Tuauinnia
TasTilongi 1 Fefvurelugjiignaziiiulauesn 2
s wazlaslalengdun sgifiufies 1 dumis
Turaeilashulsumaagliflaueaun (achiasma)
Lﬁmf\]’lﬂLﬁumiL‘ﬁ’W@:ﬁJuLLUULﬁEJiJLVh‘lfuVLi.iﬁﬂ’liLLaﬂ
Wasutuduvedasliley

wenani luszerduvednsia 1 (lepto-
tene, zygotene, pachytene, diplotene) (Figure
6a-¢) azupuuAnaNiindiuiGendn hetero-
pyknotic ufinannisuasauiuredlaslulouwme
i1 X uar Y uazganauiazmeluluszerlaesla
\wid (Figure 6f-g) FaauiiulasTulasineniiaosin
Aduiniulasluleasisnegdue (sopyknotic) Tu
svozamia 1 HuszesieslalauyngazanGesd
Asnanawad Wonessnmetawadasiiulaslulen

aneinisTuaiy (bivalent) Sesdausausdy

Y

b

Figure 5

2anay wasiinanansendulasluley X way Y #idl
nsiigfuluuiiey (pseudobivalent) N3lTen
vodlasTulualslilara lussoydovildnvasserily
WA Lﬁa\‘imﬂﬁnmﬂaﬁﬁ spindle fiber A3 (kinetic
activity) azénesunysnsgiiuinadiulans
yadtaslulsuudnaunladies Se9Sunin telokinetic
(Figure 6h) mumeszzioulwa 1 (Figure 6i) 9%
wiunsueniuvaslasluleuesiaunaluiadests
wad (o noslaleniin1susniuu pre-reduction-
al Tnadunsuenuvedasiuloulalalana Tuvae
lasTulouine 9sdn5uenUU pre-equational e
Wunsudauenues sister chromatid Ugfdwad
waes Tuvarilussozuoula 2 (Figure 6l) 3
Whunsueniurestaslilumelufdamadiduuuy
post-reductional fe TasTuley X uaz Y fdewies
1 Tpsndnezuonesnaniulauaziawag

1 2 3 4 5 6 X Y

Male meiosis in Strachia crucigera (2n= 6A+XY) (a) a metaphase | cell stained with aceto-orcein.

(b) karyogram with 12 autosomal bivalents and XY bivalent.
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Figure 6 Meiotic chromosome behavior during spermatogenesis of Strachia crucigera stained with
aceto-orcein. (a) leptotene, (b) zygotene, (c-d) pachytene, (e) diplotene, (f-g) diakinesis, (h)
metaphase |, Black triangle indicate heteropyknotic.
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Figure 7 Meiotic chromosome behavior during spermatogenesis of Strachia crucigera stained with
aceto-orcein. (i) anaphase |, (j) telophase |, (k) metaphase I, (\-m) anaphase I, (n-o) telophase II.

Arrows indicate Y chromosome that separate from X chromosome during the metaphase II.
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3. a3UNaN1398 uazdansal
nsAnwwasluledavesuiunnnin g
wanatayasiungAnssulaslulanlusseznngg
wieusreandeadnumslaslulsufiaduayuin
Wulaslalsuaiinlelawunsn waglissuuiivun
wenduszuu XY wudisaulasiuleuwindu 2n
- 14 = 12A+XY $runulpslulsuiinudaonadasiv
518974984 [9] finuiuuaslused Pentatomidae §i
Trslalma 2n=14 vavun wazillasTulosmnelusyuy
XX/XY wiiuuamaneviinlungy Heteroptera 9zl
m-asTulon @ae usilunsinwniilany m-Taslloy
Tuguinnn deisnindinnudenndaiusey
904 [9] wae [11] Filiinwy m-asTuley lunsasisdd
penslsfinuainnsinenivilulsasnuvaaiion
wiiy #o avayd onefanudululdimngnig
Anwlaslulenvowuinninluiuiiown i
wiuszuulasluloufiuansng Wy e1anunsLanii
voalastuloane vlidadussuulasiuloumna
WUU multiple sex chromosome system 121 XY
739 X.Y Hugu Fsnsumnsinaedasiulsnluluas
filasTulounuulalawuniniiinldine luidmaide
son1segsonvosutanilasnnlifinsgaydede
1asluleuainnsguIunng dicentric-acentric Wwidlou
TuadiTindileaslsunuuliluussn (monocentric)
warmsdsuudadasluloulnenszuannsunniin
(fission) vi3eidewderiu (fusion) Tuusaanguil do
DhATaunmsiigdfivilnAnanunainvansves
wiasuaziaduvdalvle [2,12-14]
msilastulsunuuldlawussnidadudes
alaluusasngudl wsevilmAnngfinssunis
waraduuulileTaiiuansrsannsdily esain
aluialviiuesanunsadaniziulasiuluulanasn
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AMNEvRislasiuley waluszes metaphase
Lmﬁnmﬂ%aLeuaé«’\lwi’ﬂﬁqm@uéﬂawummi%
Aulastulenénglusgfidrutarsveausislasiules
(telokinetic activity) vililuriawilasiuleud
Seefafnatugadiinissndosdvedasiuley
wuusefuluwuags [2,5] egrslsfiniy WEANTTY
voslaslulenmalunuaenguiifauunndiean
Taslulwusresnensinagidulalawunsnlasiyley
wuiy osanlumsdndesiveslunawiaz el
nsindiueg19uviaie (pseudobivalent) uagly
Besorulunduviieulaslilsusane Wosn
Tuszezuauna 1 agdin1sueniuaes sister chro-
matid sA1uuansadinadeninananiag
yaslasluloumafiinsuauyy (heterochromatin)
Fadulddnannsindduuaznadu (heteropyk-
notic) luszezsiug vodlnswla 1 wasiinsaiuau
AMSUEnIBanveBulAenNsEUIUATS histone meth-
ylation (H3K9me3) fivhlilasluloumeiiainy
uanasanlasiulgusenielunisiniseslagzns
wensvadlastulan [15] n1sAnwIngAnIsues
laledalunrudnanlusissuiuansliiiud
noanssulaslulvndedustsdnmuuaziaidudiu
wuulums@nuusadlunguanudug soly

5. inAnssuUsznA

YouA NNunIedemaluladivieng
ngiusen fatuamuiiunise uay Auyinemans
wazmalulad uinendewmalulagsivinangiu
oon fatuayunisiidelagliiaiueyiasie
an1uil edesflouazgunsalingg fee19156 uag
Wmihiviesl fuAnsnvinuilianusuilonas
9IUIANUALAIN



Uil 30 aUvil 5 Aueeu-natnu 2565

5a15mermansiasinalulad

6. References

[1]

Ek-Amnuay, P. 2019, Diseases and pets
of economic importance. Siam insect
museumn. 6" Edition. 981p. (in Thai)
Ushima, N. 1979, Animal Cytogenetics,
Volume 3: Insecta 6, Hemiptera II: Heter-
optera. Gebruder Borntraeger.
Hughes-Schrader S. and Schrader F. 1961,
The kinetochore of the Hemiptera.
Chromosoma 12: 327-350.

LaChance, L.E., M. Degrugillier, and
Leverich A.P. 1970, Cytogenetics of inher-
ited partial sterility in three generation of
the large milkweed bug as related to
homokinetic chromosomes. Chromo-
soma 29: 24-41.

Rebagliati, P., L.M. Mola, A.G. Papeschi,
and Grazia J. 2005, Cytogenetic studies
in Pentatomidae (Heteroptera): A review.
Journal of Zoological Systematic and
Evolutionary. Research 43: 199-213.
Wisoram, W. Saendthong, P. and Ngern-
siri, L. 2013, Meiosis chromosome analy-
sis of the giant water bug, Lethocerus
indicus. J. Insect Sci. 13: 39.
Souza-Firmino T.5d., Alevi K.C.C. and
[toyama M.M. 2020, Chromosomal diver-
gence and evolutionary inferences in
Pentatomomorpha infraorder (Hemip-
tera, Heteroptera) based on the chromo-
somal location of ribosomal genes. PLoS
ONE 15(2).

Kaur, H., Chhabra, S. Suman, V. and Gup-
ta, M. 2006, Chromosomes and their
Meiotic Behavior in Two Families of the
Sub-order Heteroptera. Cytologia 71(2):
111-118.

25

Papeschi, A. G., and Bressa, M. J. 2006,
Evolutionary cytogenetics in Heteroptera.
J. Biol. Res. 5: 3-21.

Alevi K.C.C., Moreira F.F.F, Jurberg J. and
Azeredo-Oliveira M.T.V. 2016, Description
of diploid chromosome set of (Hemip-
tera, Triatominae) Triatoma pintodiasi.
Genet Mol Research. 15: 1-9.

Wisoram, W., Nipitwattanaphon, M., and
Ngernsiri, L. 2017, Meiotic chromosome
behavior of the Longan stink bug
(Tessaratoma pappillosa). Rajamongala
University of Technology Tawan-ok
research journal. 10 (1): 48-59 (in Thai).
Mandrioli, M., and Manicardi, G. C. 2012,
Unlocking holocentric chromosomes:
new perspectives from comparative and
functional genomics? Current Genomics
13(5): 343-349.

Melters, D. P., Paliulis, L. V, Korf, I. F., and
Chan, S. W. L. 2012, Holocentric chromo-
somes: convergent evolution, meiotic
adaptations, and genomic analysis. Chro-
mosome Res. 20(5): 579-593.

Panzera, F., Pérez, R., Panzera, Y., Ferran-
dis, I., Ferreiro, M. J., and Calleros, L.
2010, Cytogenetics and genome evolu-
tion in the subfamily Triatominae (Hemip-
tera, Reduviidae). Cytogenet and
Genome Res. 128(1-3): 77-87.

Toscani, M. A., Pigozzi, M. |., Papeschi, A.
G., and Bressa, M. J. 2022, Histone H3
methylation and autosomal vs. sex
chromosome segregation during male
meiosis in Heteroptera. Front. Ecol. Evol.
10 (March): 1-17.




<<
  /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 /LeaveColorUnchanged
  /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 (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1270
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 1270
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /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 1270
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 [1270 1270]
  /PageSize [612.000 792.000]
>> setpagedevice


