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Abstract: Due to their potential application as novel antibiotics, antimicrobial peptides are attracting much attention.
Large quantities of highly purified peptides are crucial to basic and clinical studies. Natural resources of antimicrobial
peptides are limited and hard to purify, chemical synthesis is of high-cost and unstable, so recombinant expression of

antimicrobial peptides is a cost-effective way. Escherichia coli has been the most widely used as host to express
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antimicrobial peptides with fusion protein, which can not only avoid the lethal effect towards the host, but also protect the

peptide from degradation by proteases. Combined with our research, the present article reviews the progress of fusion

vector, cleavage methods and optimization options for antimicrobial peptides production with fusion protein in Escherichia

coli.

Keywords: antimicrobial peptides, carrier protein, fusion expression, cleavage methods, condition optimizing
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Table 1 A part of fusion antimicrobial peptides expressed in E. coli and its carrier

Antimicrobial peptides Size Carriers Fusion solubility Yield (mg/L)
B-Defensin2[**! 41 Thioredoxin Soluble 346.0
Divercin V4134 43 Thioredoxin Soluble 23.0
Cecropin®®?! 36 Thioredoxin Soluble 11.2
ABP-CM48¢! 35 Thioredoxin Soluble 1.2
Viscotoxin-A3MY 46 Thioredoxin Soluble 5.2
LL-37012 37 Thioredoxin Soluble 31.5
cecropinXJ!!3 38 Thioredoxin Soluble 10.0
Ranalexin!'¥! 20 Thioredoxin Soluble 1.0
Lactoferricin BB 25 GST Soluble 2.0
Puroindoline-AB¥ 118 GST Soluble 1.8
CRAMPE”! 34 GST Soluble 1.5
hEGFM“" 53 SUMO Soluble 16.7
PTH(1-34)1*!! 34 SUMO Soluble 3—4
GLP-1(7-37) 31 SUMO Soluble 1.5
Exendin-4/! 49 SUMO Soluble 1.5
Histonin!** 21 PurF fragment Insoluble 167.0
Buforin-2B*! 22 PurF fragment Insoluble 131.0
hBNPM4! 32 Intein Insoluble 2.4
Bin-1b*! 49 Intein Partially soluble 3.2
Hepcidin [ ¢ 26 OmpA Soluble NA
Metchnikowin®! 26 PelB Soluble 300

Size represents the number of amino acid residues; NA: not available.
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Table 2 Several commonly used substances to cleave fusion protein

Cleavage reagent Recognition site

Other features

CNBr M#* Exposure to formic acid may cause side chain modification
Formic acid D*P May cause esterification of serine and threonine residues
Hydroxylamine N*G Asn or Gln can be modified to their hydroxamate forms
Enterokinase DDDDK* Sensitive to pH and chaotropes

Thrombin LVPR*GS Sensitive to pH and chaotropes

Factor Xa IDGR* Sensitive to pH and chaotropes

TEV protease EQLYFQ*G Maintains 50% activity in 1 mol/L urea

SUMO protease SUMO* Maintains substantial activity in 2 mol/L urea

cjb@im.ac.cn



1178 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech August 25,2014 Vol.30 No.8

(A

5 RN UE TN 2 G BUAE 7 P T KA L
R TR Rl 2 325 1 2 AR 0 340 ol L i Ay R A
A 7O R B L AR g T 2, AR R
SRR A AR A BT IR B 2 M B R
FE S B AR TR AT AR A R o 1 T 1 L B
F1, A Fab/h . e B BV A Ik S5O0 Rk A A
FAiE TR AR AE . SUMO B UE B & —
FhBER R IA T E M RAEANRAERD, H
A R R SRR E M. RBRALA B
& M RE SR I AR, TEV EEAM . SUMO
T S R R S R O s 1 B
fitf . AbF 240005 EARE T RN, RS Z
S s pH 5 A5 R o A ST TR K A v AL
Rk, WEXNHRBEFMAFETIA, SEmA
R i R T )

A 77 LA 1 KB 2 BRI I P Y
i, BARERE LRI TIRZHE AT ROR
BEARAE P A 1 RGNy e, (B Rl b vl 42
Z L EKARAR I . L, JFREANFER RS .
PE R PR KB ROE . g B gl b ad At
A7 B A S PE ST R BRI OR A B

REFERENCES

[1] Zhao XH, He XW, Luo ZG. Bioactivity, action
mechanism and application of antimicrobial
peptides. China Brewing, 2007, 26(4): 1-5 (in
Chinese).

AL, /e, SR BUTE IR B A W T
YE R B B 130 B 5 F i . b [ PR3, 2007,
26(4): 1-5.

[2] Ingham AB, Moore RJ. Recombinant production of
antimicrobial peptides in heterologous microbial
systems. Biotechno Appl Biochem, 2007, 47(1):

http://journals.im.ac.cn/cjben

[10]

[11]

1-9.

Fu DF, Hu JH, Liu XY. Research progress in
genetic engineering expression of antimicrobial
peptides. China Anim Husband & Vet Med, 2010,
37(9): 124-126 (in Chinese).

fopaeide, SHERL, XUD6A. HUAIKRERR TR IA
FeR B gE dF J . b & HCE B, 2010, 37(9):
124-126.

Xu D, Xu XG, Wang ZS, et al. Expression of the
Shiva-la Gene in recombinant baculovirus system
and analysis of the peptide antimicrobial activity.
Acta Agri Boreali-occidentalis Sin, 2011, 20(6):
33-37 (in Chinese).

VEFY, VEENRI, F 5. Shiva-la 3 K78 IR I6
Hh R RS R LR R 7 W S RO P
Rl 244, 2011, 20(6): 33-37.
Tang Y. Research progress in antimicrobial
peptides gene expression systems. China Feed,
2013, 6: 7-9 (in Chinese).

JE R . PUA KRR Rk R UF o gk Rg . b [ 4
#2013, 6: 7-9.

SA, Vassilevski AA, Grishin EV.

Antimicrobial peptide precursor structures suggest

Kozlov

effective production strategies. Rec Patents
Inflamm All Drug Disc, 2008, 2(1): 58—63.

Li YF. Recombinant production of antimicrobial
peptides in Escherichia coli: a review. Protein Expr
Purif, 2011, 80(2): 260-267.

Stewart EJ, Aslund F, Beckwith J. Disulfide bond
formation in the Escherichia coli cytoplasm: an in
vivo role reversal for the thioredoxins. EMBO J,
1998, 17(19): 5543-5550.

LaVallie ER, DiBlasio EA, Kovacic S, et al. A
thioredoxin gene fusion expression system that
circumvents inclusion body formation in the E. coli
cytoplasm. Nat Biotechnol, 1993, 11(2): 187-193.
LaVallie ER, Lu ZJ, Diblasio-Smith EA, et al.
Thioredoxin as a fusion partner for production of
soluble recombinant proteins in Escherichia coli.
Methods Enzymol, 2000, 326: 322-340.
Simon B, Sattler M,
for high yield

Bogomolovas 7, et al

Screening of fusion partners



WEB S ARREATF OB RE

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

(21]

and  purification of  bioactive

Protein Expr Purif, 2009, 64(1):

expression
viscotoxins.
16-23.

Li YF. A novel protocol for the production of
recombinant LL-37 expressed as a thioredoxin
fusion protein. Protein Expr Purif, 2012, 81(2):
201-210.

Xia LJ, Zhang FC, Liu ZY, et al. Expression and
characterization of cecropinXJ, a Dbioactive
peptide Bombyx  mori
(Bombycidae, Lepidoptera) in Escherichia coli.
Experi Therap Med, 2013, 5(6):1745-1751.
Aleinein RA, Hamoud R, Schifer H,
Molecular cloning and expression of ranalexin, a
peptide from Rana
catesbeiana in Escherichia coli and assessments of

antimicrobial from

et al.

bioactive  antimicrobial
its biological activities. Appl Microbiol Biotechnol,
2013, 97(8): 3535-3543.

Li YF. Carrier proteins for fusion expression of
antimicrobial peptides in Escherichia coli.
Biotechnol Appl Biochem, 2009, 54(1): 1-9.
Malakhov MP, Mattern MR, Malakhova OA, et al.
SUMO fusions and SUMO-specific protease for
efficient expression and purification of proteins. J
Struct Funct Genomics, 2004, 5(1/2): 75-86.

Butt TR, Edavettal SC, Hall JP, et al. SUMO fusion
technology for difficult-to-express proteins. Protein
Expr Purif, 2005, 43(1): 1-9.

Bayer P, Arndt A, Metzger S, et al. Structure
determination of the small
modifier SUMO-1. J Mol Biol,
275-286.

Zuo X, Mattern MR, Tan R, et al. Expression and
purification of SARS coronavirus proteins using
SUMO-fusions. Protein Expr Purif, 2005, 42(1):
100-110.

Bommarius B, Sherman M, Kalman D, et al.

ubiquitin-related
1998, 280(2):

Production of antimicrobial peptides: US,
WO02008140582A2. 2008-11-20.
Bommarius B, Jenssen H, Elliott M, et al.

Cost-effective expression and purification of

antimicrobial and host defense peptides in

[22]

(23]

[24]

[25]

[26]

(27]

(28]

[29]

Escherichia  coli.
1957-1965.

Xu ZN, Wang F, Li P, et al. Expression of human

Peptides, 2010, 31(11):

B-defensin-2 with multiple joined genes in
Escherichia coli.

2005, 120(1): 1-13.
Majerle A, Kidri¢ J, Jerala R. Production of stable
isotope

Appl Biochem Biotechnol,

enriched antimicrobial peptides in
Escherichia coli: an application to the production
of a "N-enriched fragment of lactoferrin. J Biomol
NMR, 2000, 18(2): 145-151.

Lee JH, Kim JH, Hwang SW, et al. High-level
expression of antimicrobial peptide mediated by a
fusion partner reinforcing formation of inclusion
bodies. Biochem Biophys Res Commun, 2000,
277(3): 575-580.

Rao XC, Li S, Hu JC, et al. A novel carrier
molecule for high-level expression of peptide
antibiotics in Escherichia coli. Protein Expr Purif,
2004, 36(1): 11-18.

Vidovic V, Prongidi-Fix L, Bechinger B, et al.
Production and isotope labeling of antimicrobial
peptides in Escherichia coli by means of a novel
fusion partner that enables high-yield insoluble
expression and fast purification. J Peptide Sci,
2009, 15(4): 278-284.

Shao AY, Meng Q. Split
mechanism, origin and evolution. Chin J Biochem
Mol Biol, 2008, 24(6): 512-521 (in Chinese).

B Ze, il . W s N 3 1 R BT R HIL] |
EIF AL, YA R S o TR A AR,
2008, 24 (6): 512-521.

Gu YX, Zhou XZ, Song ZW, et al. System of
intein-mediated PHB purified human antimicrobial
peptide LL-37. China Biotechnol, 2008, 28(11):
72—76 (in Chinese).

AR RS, Je R, ORYREL, fE. NEKA S PHB
aifb NIRPLE AR LL-37 KRRk, e
TR, 2008, 28(11): 72-76.

Mee C, Banki MR, Wood DW. Towards the

elimination  of

intein:  splicing

chromatography in  protein

purification: expressing proteins engineered to

cjb@im.ac.cn



1180 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech August 25,2014 Vol.30 No.8

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

purify themselves. Chem Eng J, 2008, 135(1/2):
56-62.

Kovalskaya N, Hammond RW. Expression and
functional  characterization of the  plant
antimicrobial snakin-1 and defensin recombinant
proteins. Protein Expr Purif, 2009, 68(1): 12-17.
Wu D, Lu YH, Huang HQ, et al. High-level
secretory  expression of metchnikowin in
Escherichia coli. Protein Expr Purif, 2013, 91(1):
49-53.

Falzone CJ, Wang Y, Vu BC, et al. Structural and
dynamic perturbations induced by heme binding in
cytochrome b5. Biochemistry, 2001, 40(15):
4879-4891.

Xu ZN, Peng L, Zhong ZX, et al. High-level
expression of a soluble functional antimicrobial
peptide, human B-defensin 2, in Escherichia coli.
Biotechnol Progr, 2006, 22(2): 382—-386.

Richard C, Drider D, Elmorjani K, et al.
Heterologous expression and purification of active
divercin V41, a class Ila bacteriocin encoded by a
synthetic gene in Escherichia coli. J Bacteriol,
2004, 186(13): 4276-4284.

Xu XX, Jin FL, Yu XQ, et al. Expression and
purification of a recombinant antibacterial peptide,
cecropin, from Escherichia coli. Protein Expr Purif,
2007, 53(2): 293-301.

Li BC, Zhang SQ, Dan WB, et al. Expression in
Escherichia coli and purification of bioactive
antibacterial peptide ABP-CM4 from the Chinese
silk worm, Bombyx mori. Biotechnol Lett, 2007,
29(7): 1031-1036.

Feng XJ, Wang JH, Shan AS, et al. Fusion
expression of bovine lactoferricin in Escherichia
coli. Protein Expr Purif, 2006, 47(1): 110-117.
Capparelli R, Ventimiglia I, Palumbo D, et al.
Expression of recombinant puroindolines for the
treatment of staphylococcal skin infections (acne
vulgaris). J Biotechnol, 2007, 128(3): 606—614.
Park E, Chae YK, Lee JY, et al. Expression and
purification of a cathelicidin-derived antimicrobial
peptide, CRAMP. J Microbiol Biotechnol, 2006,

http://journals.im.ac.cn/cjben

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

16(9): 1429-1433.

Su ZJ, Huang YD, Zhou QN, et al. High-level
expression and purification of human epidermal
growth factor with SUMO fusion in Escherichia
coli. Protein Peptide Lett, 2006, 13(8): 785-792.
Bosse-Doenecke E, Weininger U, Gopalswamy M,
et al. High yield production of recombinant native
and modified peptides exemplified by ligands for
G-protein coupled receptors. Protein Expr Purif,
2008, 58(1): 114-121.

Kim JM, Jang SA, Yu BJ, et al. High-level
expression of an antimicrobial peptide histonin as a
natural form by multimerization and furin-mediated
cleavage. Appl Microbiol Biotechnol, 2008, 78(1):
123-130.

Pyo SH, Lee JH, Park HB, et al. Expression and
purification of a recombinant buforin derivative
from Escherichia coli. Proc Biochem, 2004,
39(11): 1731-1736.

Sun ZY, Chen JY, Yao HW, et al. Use of Ssp dnaB
derived mini-intein as a fusion partner for
production of recombinant human brain natriuretic
peptide in Escherichia coli. Protein Expr Purif,
2005, 43(1): 26-32.

Diao H, Guo CY, Lin DH, et al. Intein-mediated
expression is an effective approach in the study of
B-defensins. Biochem Biophys Res Commun, 2007,
357(4): 840-846.

Lee SJ, Park IS, Han YH, et al. Soluble expression
of recombinant olive flounder hepcidin I using a
novel secretion enhancer. Mol Cells, 2008, 26(2):
140-145.

Arnau J, Lauritzen C, Petersen GE, et al. Current
strategies for the use of affinity tags and tag
removal for the purifcation of recombinant
proteins. Protein Expr Purif, 2006, 48(1): 1-13.
Zhang YB, Wu WT, WM, et al. Production and
bioactive assessment of recombinant novel human
calcitonin analogue. Pharmac Biotechnol, 2000,
7(1): 6-10 (in Chinese).

SKREAM, RAEA, R, OB RS R A
BB e E . 2544 H1E R, 2000, 7(1): 6-10.



WEB S ARREATF OB RE

[49]

[50]

[51]

[52]

[53]

[54]

Li YF, Li X, Li H, et al. A novel method for
host
cathelicidin LL-37 by utilizing its inherent property

purifying recombinant human defense
of aggregation. Protein Expr Purif, 2007, 54(1):
157-165.

Zhou QF, Luo XG, Ye L, et al. High-level
production of a novel antimicrobial peptide
perinerin in Escherichia coli by fusion expression.
Curr Microbiol, 2007, 54(5): 366-370.

Kenig M, Peternel S, Gaberc-Porekar V, et al.
Influence of the protein oligomericity on final yield
after affinity tag removal in purification of
recombinant proteins. J Chromatogr A, 2006,
1101(1/2): 293-306.

Simons BL, King MC, Cyr T, et al. Covalent
cross-linking of proteins without chemical reagents.
Protein Sci, 2002, 11(6): 1558-1564.

Kapust RB, Tozsér J, Copeland TD, et al. The P1’
specificity of tobacco etch virus protease. Biochem
Biophys Res Commun, 2002, 294(5): 949-955.
Malakhov MP, Mattern MR, Malakhova OA, et al.
SUMO fusions and SUMO-specific protease for
efficient expression and purification of proteins. J

Struc Funct Genomics, 2004, 5 (1/2): 75-86.

[55]

[56]

[57]

(58]

[59]

[60]

Angov E. Codon usage: Nature's roadmap to
expression and folding of proteins. Biotechnol J,
2011, 6(6): 650-659.

Peng L, Xu ZN, Fang XM, et al. Preferential
codons enhancing the expression level of human
beta-defensin-2 in recombinant Escherichia coli.
Protein Peptide Lett, 2004, 11(4): 339-344.

Sim BJ, Doreen S, Tan H, et al. Production of high
levels of Streptomyces
clavuligerus  Isopenicillin N Synthase in
Escherichia coli. J Mol Catal B: Enzym, 1996,
2(2/3): 71-83.

Schein CH, Noteborn MHM. Formation of soluble
recombinant proteins in Escherichia coli is favored

soluble recombinant

by lower growth temperatures. Nat Biotechnol,
1988, 6: 291-294.

Derman Al, Prinz WA, Belin D, et al. Mutations
that allow disulfide bond formation in the
cytoplasm of Escherichia coli. Science, 1993,
262(5140): 1744-1747.

Han NS, Tao BY. A simple method to express
highly
glycosyltransferase in recombinant E.
Biotechnol Technol, 1999, 13(9): 631-635.

CRCHE g M)

soluble, active cyclodextrin

coli.

cjb@im.ac.cn




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks true
      /AddColorBars true
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


