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Protaetia brevitarsis seulensis is an insect belonging to the order Coleoptera. This insect is reported to
contain large amounts of physiologically active substances useful for liver protective effect and im-
provements in blood circulation as well as a broad source of edible protein. Antimicrobial peptides
(AMPs) are found in a variety of species, from microorganisms to mammals, and play an important
role in the innate immune systems of living things. Microglia are the main source of proinflammatory
cytokines and nitric oxide (NO) in the central nervous system. Activated microglia secrete large
amounts of neuroinflammatory mediators (e.g., TNF-a, NO, and ROS), which are the main cause of
neuronal cell death. In the present study, we investigated the inhibitory effect of Protaetiamycine 6
(PKARKLQKLSAYKTTLRN-NH?, an AMP derived from Protaetia brevitarsis seulensis, on LPS-induced
neuroinflammation in BV-2 microglia. Protaetiamycine 6 significantly inhibited NO production with-
out cytotoxicity and decreased the expression levels of inducible NO synthase and cyclooxygenase-2.
In addition, Protaetiamycine 6 also reduced the production of neuroinflammatory cytokines on acti-
vated BV-2 microglia. These results suggest that Protaetiamycine 6 could be a good source of func-
tional substance to prevent neuroinflammation and neurodegenerative diseases.
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Mouse 2 microglia cell 7] A o}x A 3 (BV-2)= AcceGen
(NJ, USA)All Al T3t 21 5% fetal bovine serum (FBS)<}
50 ug/ml gentamicin®| % 7}# Dulbecco’s modified eagle’s
medium (DMEM)E A-&-3t4 37°C, 5% CO, 27 stol A w4
aH3 T
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MTS assay

BV-2 M ¢ t) & Protaetiamycine 69 Al Z5A & 213}
7] 918t 96-well platel 2X10 cells/well2 B34} oF 24
A ZE F3k kst Sith 1 % Protaetiamycine 65 5, 10, 20,
40, 80 pg/mle F=2 A sta] 243 F 7 v F G
T MTS (3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethox-
yphenyl)-2-(4-sulfophenyl)-2H-tetrazolium) reagents Ah-&
dto] AlZ BEES FASAY. FFET multi detector
(Beckman, DTX8800, CA, USA)E ©] 83t 490 nmol A 7%
skttt

Nitric oxide (NO) assay

BV-2 Al 2ol LPSE A glste] A" NO9| %2 Griess re-
agent (iNtRON, Korea)& °] &3} ZA3tAth BV2 Al X+
4x10" cells/well 2 96-well platec] BF3Fe] oF 2447+ B¢t
Hj g = Protaetiamycine 6= 5, 10, 20, 50, 80 ug/ml9| &
Z 147 AA 23 5 100 ng/mle] LPSE A 2|3} 24/\]{}
wj ettt WA o] 45 100 plE F 8t Griess A o
13 AlZ] ¥ multi detector (Beckman, DTX 8800, CA, USA)
Z 540 nmoll A FFEZ ZA5t NO A4 FS Z4sA0.
ARE NOY =& ®FEH < sodium nitrate (NaNO,)&
A FFFAE 7IE 2R o] ALsgit

Real time RT-PCR

BV-2 A ZE 4x10° cells/well2 6-well platec] 3 3}¢]
oF 2417t &<k Hj %3 ¥ Protaetiamycine 65 10, 20, 40, 80
pg/mle E=2 1A AA Y Foll 100 ng/mle] LPSE
Aol 547w kst k. W ¥ BV-2 Al E+= phosphate
buffered saline (PBS)E 23] A& 31 TRIzol reagent (Invitro-
gen, Carlsbad, CA)Z total RNAE FZ3 & 5% RNA
(2 ug)® HH High Capacity cDNA Reverse Transcription
Kit (Applied Biosystems, Foster city, CA)E ©]&3t%] cDNA
€ FeT @5dd A4 2ELE Table 19 A A
Zt7} 9] primerst ¥4 AMPIGENE® qPCR Green Mix Lo-
ROX (Enzo Life Sciences, Farmingdale, NY) & o] &3} ABI
7500 Real Time PCR System (PE Applied Biosystems, Foster
City, CA, USA)S.2 82la}gt}.

Western blot analysis

BV-2 Al ZE 4x10° cells/well= 6-well plateol] £33}
oF 24A17t F<t Wl ¥ & £ Protaetiamycine 65 10, 20, 40, 80
pg/mle s=2 1A WA Fo 100 ng/mle| LPSE
At 4z AT 1 F FAE AAGL M-
PERTM Mammalian Protein Extraction Reagent (Thermo sci-
entificc MA, USA)E ©] &3] HEE lysis A7l & A4 £
(12,000 rpm, 15 min)ste] }5HS FAS T S d ¢
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Table 1. Sequences of primes used for RT-PCR

cDNAs Primer sequences Accession number
. Forward, 5 - CAGCACAGGAAATGTTTCAGC-3
Nos Reverse, 5' - TAGCCAGCGTACCGGATGA-3' NM._010927
Forward, 5 - CAGACAACATAAACTGCGCCTT-3
Cox2 Reverse, 5 - GATACACCTCTCCACCAATGACC-3 NM_011158
16 Forward, 5 - GAGGATACCACTCCCAACAGACC—S: NM_ 031168
Reverse, 5 - AAGTGCATCATCGTTGTTCATACA-3
Forward, 5 - ATGAGAAGTTCCCAAATGGC-3'
Tnfa Reverse, 5" - CTCCACTTGGTGGTGGTTTGCTA-3 NM_01369
Forward, 5 - CCTTCCAGGATGAGGACATGA-3’
I-1g Reverse, 5" - TGAGTCACAGAGGATGGGCTC -3 NM_008361
Gapdh Forward, 5 - AAGGTCATCCCAGAGCTGAA-3 NM. 008084

Reverse, 5 - CTGCTTCACCACCTTCTTGA-¥

PierceTM BCA protein assay kit (Rockford, IL, USA)&E & &
stRom, F¥Fe @MAS sodium dodecyl sulfate-poly-
acrlyamide gel electrophoresis (SDS-PAGE)Z ##3 ¥,
PVDF membrane2. 2 transferdt 1 T, Membranes 5% skim
milkE 1A1ZE 5 ¥hS AJA Bl 5o A e Aol o g g4
£ 2d3til anti-INOSSF anti-COX-2 (Cell signaling Tech-
nology, Denver, MA, USA) &A1& Zt7} #E-3-A171 $ horse-
radish peroxidase (HRP)7} 2% 0] l& 24 A = 147
Hg A A 2 g Abold 0.05% TBSTE 10%4 33] 4]
shemh. 1 % A o tis @8 bandE ECL kit
(Amersham Phar-macia Biotech, UK)E At-8-3}%] FluorChem
(Alpha Innotech Corporation, San Leandro, CA, USA) ©| ¥]
A EARHE Fes it

Enzyme-linked immunosorbent assay (IL-6, TNF-a)
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oF 24717t B2t #l ¥ & Protaetiamycine 65 10, 20, 40, 80
pg/mle FE2 1A A Fo 100 ng/ml9 LPSE
A2 ste] 247 gt Gt O 5 wtd S et g
Ao f2H IL-69 TNF-a & ELISA kit (ThermoFisher, Wal-
tham, MA)E ©] &3t ZA3Ah
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Fig. 1. Protaetiamycine 6 on the cell viability in BV-2 microglia.
BV-2 microglia (2x10" cells/well in a 96-well plate) were
incubated with Protaetiamycine 6 for 24 hr, and cell via-
bility was assessed using MTS assay. CTR: control (non-
treated sample). Protaetiamycine 6: antimicrobial peptide
derived from the Protaetia brevitarsis seulensis. Level of
significance was identified statistically using Student’s
test.
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Fig. 2. Inhibitory effect of Protaetiamycine 6 extract on the pro-
duction of nitric oxide in BV-2 microglia. BV-2 microglia
(4x10* cells/well in a 96-well plate) were cultured with
LPS (100 ng/ml) in the presence or absence of Protaetia-
mycine 6 for 24 hr to determine the level of NO. CTR:
control (non-treated sample). Protaetiamycine 6 (PTM):
antimicrobial peptide derived from the Protaetia brevi-
tarsis seulensis. Level of significance was identified stat-
istically using Student’s test. “p<0.05, in comparison with
control group. ***p<0.001, ** p<0.01 *p<0.05 in compar-
ison with the LPS group.
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Fig. 3. Inhibitory effect of Protaetiamycine 6 on iNos and Cox-2 expression in LPS stimulated BV-2 microglia. BV-2 microglia (4x10°
cells/well in a 6-well plate) were pretreated with Protaetiamycine 6 for 1 hr prior to incubation with LPS (100 ng/ml).
RNA was isolated at 5 hr after the LPS treatment. The level of iNos (A) and Cox-2 (B) mRNA were determined by quantitative
real-time RT-PCR. The data were normalized to the housekeeping gene glyceraldehydes-3-phosphate dehydrogenase (Gapdh).
CTR: control (non-treated sample). Protaetiamycine 6 (PTM): antimicrobial peptide derived from the Profaetia brevitarsis
seulensis. Level of significance was identified statistically using Student’s test. “p<0.05, in comparison with control group.
**#p<0.001, ** p<0.01 *p<0.05 in comparison with the LPS group.
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Fig. 4. Inhibitory effect of Protaetiamycine 6 on the protein levels of iNOS and COX-2 in LPS stimulated BV-2 microglia. BV-2
microglia (4x10° cells/well in a 6-well plate) were pretreated for 24 hr, and the cell were stimulated with LPS (100 ng/ml)
in the presence of Protaetiamycine 6 for 24 hr. (A) The expression level of iNOS and COX-2 were determined by Western
blot. (B) The data were normalized to B-actin. Results of densitometric analysis of Western blot are also shown. CTR: control
(non-treated sample). Protaetiamycine 6 (PTM): antimicrobial peptide derived from the Protaetia brevitarsis seulensis. Level
of significance was identified statistically using Student’s test. “p<0.05, in comparison with control group. **p<0.001, ** p<0.01
*p<0.05 in comparison with the LPS group.
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Fig. 5. Inhibitory effect of Protaetiamycine 6 on the production of proinflammatory cytokine in LPS stimulated BV-2 microglia.
BV-2 microglia (4x10° cells/well in a 6-well plate) were pretreated for 24 hr, and the cell were stimulated with LPS (100
ng/ml) in the presence of Protaetiamycine 6 for 24 hr. (A) IL-6 and TNF-a in the culture media were measured by ELISA.
(B) BV-2 microglia (4x10° cells/well in a 6-well plate) were pretreated with Protaetiamycine 6 for 1 hr prior to incubation
of LPS (100 ng/ml). RNA was isolated at 5 hr after the LPS treatment. The levels of II-6, Tnf-a and II-18 mRNA were
determined by quantitative real-time RT-PCR. The data were normalized to Gapdh. CTR: control (non-treated sample).
Protaetiamycine 6 (PTM): antimicrobial peptide derived from the Protaetia brevitarsis seulensis. Level of significance was identi-
fied statistically using Student’s test. *p<0.05, in comparison with control group. **p<0.001, ** p<0.01 *p<0.05 in comparison
with the LPS group.



x2
o
=)
£

T Hlg) INOSe] 7+ oF 144, COX-29]
3} ZéE dE o] 7139 2 H, Protaetiamycine 65
(10~80 ng/ml)Z A A2 35 Feto] =9 A
o5 iINOS, COX2 B A o] #o] B gzHoe
He AU+ AN webA Protaenamycme 6> 27
HHg 247 iNos, Cox-2 frA# 8 iNOS, COX-2
stogm AlAH=2o] 2HHL 89l
Mo R s thopat B4

Az &8 7hsAol 58 ALE

2 pZ e

PN

-

or (=

H
i

O
o
N
X

& opp 12

N o
oX olo
pr o

Mo X2 U ofN X M1 b o o
N X
il -
i et
o N

(2o Ok fog@ 12 off off o |

Protaetiamycine 60| ¥Z4 cytokine &0 O|Xl=

ot
TNF-a= @37, tj& AL, 8] 7hA|
B AzoA Ao T e ¢
4 F dtveln AAAQd A= 712
LPSel ofsf oAl 2dstEd dd xi
kine (TNF-q, IL-6, IL-1B)5°] o &
b g BuE AS 454 “““*Oﬂ u
s, oF, HIYE 5 oA Al A dEd
RPN S £33 lipogenetic IAFE Al 8k= 7i
%4 °1u}[1 5, 2] EE§ %%*é cytokine ¥ IL-6= BH
g

o
|k
k)
pail
o

olN jm

_,_,
=2
@ N
-y & o
vo 2 o
rr
=
=

o ol
)
e

2
i

[23].

El—TﬂlmlO
.

o orfr e

==

_>tL
o
oX
o
o

2 9924 22 o
HeAA GAAY J% F7HA71E A
£ dzugol Jolta 4 37

o

Protaetiamycine il
&< gelsty] 913 BV=2 H]itﬂ] LPSE 1 hr AAGE &
& d W3

H]-O Kel OEE‘]'

vo = 1T
(Fig. 5).

A 9%4 cytokine F IL-69 TNF-08] T F o A
o g HstE &<l 317] 3 IL-69 TNF-a ELISA kitE

ol g3ttt 1 A3 Lrsell o 7k IL-69 TNF-a L&
o] Protaetiamycine 60 93] & SEHOZ 7t4g S &
4% 4 I Ah(Fig. 5A). o2 934 cytokine (TNF-q,
IL-6, IL-1B)¢] A @ F oA Protaetiamycine 6] &
H}E &38t7] 938 real-time PCRE 3 3141 2. (Fig. 5B),
AH-8-3 primer Table 19 UEFTh BV-2 A9 LPSYH &
%08 A 4 IL-6, TNF-a 18 1 IL-1p9] Ed o] of
Zao el A3 F7tete A F9sH oH, Protaetia-
mycine 69 9|3} F= JEH 0T {9 W] A He=
As FUsd.

olg) g A= &3 HEO|E Protaetiamycine 6°] HF
cytokine®] A4S A3 AAFOZN NAHEST A &5

ox

or

Journal of Life Science 2020, Vol. 30. No. 12 1083

& A And oz HY4 HABe A D Ane] £48
% 5 9= 98 2470 ol& F5E Aoz wuw
ZAe 2
B RS $EUEA E2EARTREARAALTAY

(A A5 PJ01338401)2] AUl fa) o] Fo) 7 AY.

The Conflict of Interest Statement

The authors declare that they have no conflicts of interest

with the contents of this article.

References

1. Aggarwal, B. B. 2003. Signaling pathways of the TNF super-
family: a double-edged sword. Nat. Rev. Immunol. 3, 745-756.

2. Baek, M., Seo, M., Kim, M. A,, Yun, E. Y. and Hwang, J.
S. 2017. The antioxidant activities and hair-growth pro-
mo-tion effects of Tenebrio molitor larvae extracts (TMEs).
J. Life Sci. 27, 1269-1275.

3. Benveniste, E. N. 1997. Immunology of the nervous system.
pp.419-459. Oxford University press, New York.

4. Benveniste, E. N. 1998. Cytokine actions in the central nerv-
ous system. Cytokine Growth Factor Rev. 9, 259-275.

5. Beutler, B. and Cerami, A. 1988. The history, properties, and
biological effects of cachectin. Biochemistry 27, 7575-7582.

6. Carme, S, Carme, C,, Josep M. T. and Joan, S. 2002. Astrocy-
tes enhance lipopolysaccharide-induced nitric oxide pro-
duction by microglial cells. Eur. J. Neurosci. 16, 1275-1283.

7. Chon, J. W., Kweon, H. Y., Jo, Y. Y., Yeo, J. H. and Lee,
H. S. 2012. Protective effects of extracts of Protaetia brevitarsis
on carbon tetrachloride-induced hepatotoxicity in the mice.
J. Seric. Entomol. Sci. 50, 93-100.

8. Chung, M. Y., Kwon, E. Y., Hwang, J. S., Goo, T. W. and
Yun, E. Y. 2013. Analysis of general composition and harm-
ful material of Protaetia brevitarsis. ]. Life Sci. 23, 664-668.

9. Cross, A. K. and Woodroofe, M. N. 2001. Immunoregulation
of microglial functional properties. Microsc. Res. Tech. 54,
10-17.

10. Delgado, A. V., McManus, A. T. and Chambers, J. P. 2003.
Production of tumor necrosis factor-alpha, interleukin 1-be-
ta, interleukin 2, and interleukin 6 by rat leukocyte sub-pop-
ulations after exposure to substance. Neuropeptide 37, 355-
361.

11. Dinarello, D. A,, Endres, S, Medani, S. N., Meydani, M. and
Marc, K. H. 1991. Interleukin-1, anorexia, and dietary fatty
acid. Ann. NY Acad. Sci. 1, 332.

12. Fridovich, 1. 1986. Biological effects of the superoxide radical.
Arch. Biochem. Biophys. 247, 1-11.

13. Gonzalez-Scarano, F. and Baltuch, G. 1999. Microglia as me-
diators of inflammatory and degenerative diseases. Annu.
Rev. Neurosci. 34, 307-321.



1084 BB UERIX| 2020, Vol. 30. No. 12

14. Hanada, T. and Yoshimura, A. 2002. Regulation of cytokine
signaling and inflammation. Cytokine Growth Factor Rev. 3,
413-421.

Harris, S. G., Padilla, J., Koumas, L., Ray, D. and Phipps,
R. P. 2002. Prostaglandins as modulators of immunity.
Trends Immunol. 23, 144-150.

Ignarro, L. ], Buga, G. M., Wood, K. S., Bymns, R. E. and
Chaudhuri, G. 1987. Endothelium-derived relaxing factor
produced and released from artery and vein is nitric oxide.
Proc. Natl. Acad. Sci. USA. 84, 9265-9269.

Jiang, Z., Li, C. Arrick, D. M., Yang, S., Baluna, A. E. and
Sun, H. 2014. Role of nitric oxide synthases in early
blood-brain barrier disruption fol-lowing transient focal cer-
ebral ischemia. PLoS One 9, €93134.

Kasckow, J. W., Aguilera, G., Mulchahey, ]. J., Sheriff, S.
and Herman, ]. P. 2003. In vitro regulation of corticotropin-
releasing hormone. Life Sci. 73, 769-781.

Knott, C., Shern, G. and Wilkin, G. P. 2000. Inflammatory
regulators in Parkinson’s disease: iNOS, lipocortin-1, and
cyflooxygenase-1 and -2. Mol. Cell. Neurosci. 16, 724-739.
Lee, ]J. I, Lee, W. H,, Kim, M. A,, Hwang, J. S.,, Na, M. K.
and Bae, J. S. 2017. Inhibition of platelet aggregation and
thrombosis by indole alkaloids isolated from the edible in-
sect Protactia brevitarsis seulensis (Kolbe). J. Cell. Mol. Med.
21, 1217-1227.

Mason, R. P. and Cockeroft, J. R. 2006. Targeting nitric oxide
with drug therapy. ]. Clin. Hypertens (Greenwich) 8, 40-52.
Pfeilschifter, J., Eberhardt, W., Hummel, R., Kunz, D., Muh],
H., Nitsch, D., Pluss, C. and Walker, G. 1996. Therapeutic
strategies for the inhibition of inducible nitric oxide syn-
thase-potential for a novel class of anti-inflammatory agents.
Cell Biol. Int. 20, 51-58.

Reiko, H., Masshide, A., Katsuko, S., Hirotaka, K., Masatoshi,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

S., Masugi, N., Michio, N. and Yoichiro, I. 1998. Production
of mice deficient in genes for interleukin(IL)-1a, IL-13, IL-1a
/B, and IL-1 receptor antagonist shows that IL-1{3 is crucial
in turpentine-induced fever development and glucocorti-
coid secretion. ]. Exp. Med. 187, 1463-1475.

Seo, M., Lee, J. H,, Baek, M. H., Kim, M. A,, Ahn, M. Y.,
Kim, S. H, Yun, E. Y. and Hwang, J. S. 2017. A novel role
for earthworm peptide Lumbricusin as a regelator of
neurinfammation. Biochem. Biophys. Res. Commun. 490, 1004-
1010.

Seo, U. K,, Jung, H. W. and Park, Y. K. 2008. Chloroform
fraction of zingiberis rhizoma recens modulates the pro-
duction of inflammatory mediators in LPS-stimulated BV2
microglial cells. Kor. J. Herbol. 23, 73-83.

Steinstraesser, L., Kraneburg, U. M. and Hirsch, T., Kesting,
M., Steinau, H. U., Jacobsen, F. and Al-Benna, S. 2009. Host
defense peptides as effector molecules of the innate immune
response: a sledgehammer for drug resistance? Int. J. Mol.
Sci. 10, 3951-3970.

Toyoko, A. and Guoying, B. 2003. Up-regulation of in-
ducible nitric oxide synthase in the substantia nigra by lip-
opolysaccharide causes microglial activation and neuro-
degeneration. Neurobiol. Dis. 12, 35-45.

Wang, J. Y., Lee, C. T. and Wang, J. Y. 2014. Nitric oxide
plays a dual role in the oxidative injury of cultured rat mi-
croglia but not astroglia. Neuro. Sci. 281, 164-177.

Yun, H. ], Heo, S. K,, Lee, Y. T., Park, W. H. and Park,
S. D. 2008. Anti-inflammatory dffect of Evodia Officinalis
DODE in mouse macrophage and human vascular en-
dothe-rial cells. Kor. ]. Herbol. 23, 29-38.

Zhang, Z. L. 1984. Economic insect fauna of China. Fasc.
28, Cloeoptera: Larva of Scarabaeidae, pp.27-28, Science
Press, Beijing (in Chinese).

Z5 1 LPSO| 2l gdstE O|MOIMZ0A SlIXE0[%FA| 7l ehid EEIOI= Protaetiamycine
69 AMAAE AN &1}
oty MUE' - WYl - NBE - 0|F5 - LA - FAA - Zojop*
(523EH 2d5dHTd FANER)

Aol 2R A e B FHol o &ahe ZFoH, A THdAE &3 Adoz dd T
29 B e} RS Gt YA Sl F8F AP E4E oF FRL e AR HuHL
itk &+t | EFo] E (antimicrobial peptide, AMP)= WA Z o A HE Zf5E o] 27]7HA] T FollA LAE
o AwA A4 A ANN TG JTL ) B3 AMPsE FHEA FFEAE YehdY By, AR
S, WA T BAR] AAH R YHE AAFYAR G A dh 24 5HE WA ok AEE tumor necrosis
factor-a (TNF-a), nitric oxide (NO) ¥ reactive oxygen species (ROS) 59 @S uINELES T F £ é}iﬁl
o3 AN EE2 AGAZAEY FAJ s A& drt. 2g2g & dFodAs vAotuAE
of&ste] MM RFA & Tt FEFo|E Protaetiamycine 69 AZHE Al AF}E FASIAY. 1L Zaiﬂr,
Protaetiamycine 6= LPSel|l ¢Jaj A F718 NO A4S @A 3] AL, INOSS COX-2 TR HFS ZaAAoH

LPsel 93] &R E HFA cytokine®] B FE
6 A4EE 2 HIA

LE

AZAZe o 8 AR 754

Aoz ozt ol
aA el o] &4

A3 E Ko} Protaetiamycine
T A& JoE dddEn.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 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 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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


