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A hiF3to Bhapgp4  (White Spot Syndrome Virus, WSSV) 1% 3 4
B3¢ WSSV IE1 *t v B R ps § i pFiE it & 3t (prophenoloxidase activating
system) #ririwz & 4 o M E-d FA AT REF WSSV IEL Wit > g7 5 10%
glycerol 2% e Asc £ T WSSV IEL € (e 39 o LB 73 5h 0 > LB 4 47 0
HFOIEL A v 2 RS F VPRSI A send PERev AT (R 5 & JaH B 4 Bk
siefw (transglutaminase) ~ & fi= ¥ 1* = (prophenoloxidase) # = &% (hemocyanin) o
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T A 4] PRS0 0 B § T PR R PR AR RS > NI B 8-12 ) R H E
PRl A o yho EmE M EEEEA T8 % > 3 I WSSV IEL i #r4lf §
feerid o 2R f fr 4] 2 WSSV364 B & it Frflfe 3 M frid i Sk %P WSSV
IE1 ¢ #r4)v dEfs § 1 faiafd > @ (B0 LPS & i & AL (s che s § 1 vt b
Fale g g F A8 P IEL 7T ot & 3 FrdlRps § 1L feis b i fenn i > BT H
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ABSTRACT

In the thesis, we explored the role of white spot syndrome virus (WSSV) immediate
early gene (IE1) in prophenoloxidase activating system. The SDS-PAGE results
revealed that 10% glycerol Buffer A could stabilize WSSV IE1 purification. After
far-western blotting analysis, it revealed that WSSV IE1 could interact with
transglutaminase, prophenoloxidase and hemocyanin. We validated temporal
phenoloxidase activity in Penaeus vannamei after WSSV viral particle injection, and
it indicated that phenoloxidase activity in Penaeus vannamei could be upregulated in 4
hours and downregulated in 8-12 hpi. According to the phenoloxidase activity assay, it
revealed that WSSV IE1 could suppress phenoloxidase activity in Penaeus vannamei;
WSSV364 was used as negative control in this phenoloxidase activity assay.
According to the phenoloxidase activity in Penaeus vannamei with WSSV IE1
pretreatment, it could be concluded that IE1 inhibited prophenoloxidase activating
pathway. It suggested that IE1 could have suppressive function in prophenoloxidase

activating pathway.

Key Words : WSSV IE1 ~ Far-western blot ~ prophenoloxidase activating system -

prophenoloxidase ~ hemocyanin
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1968 & A 1 % g g preruE > > & 24 A 1980 # BF 4 R ek & % g
% €& e = (Liao et al., 1969) - 1987 £ ¥ igecnX A R T34 » Clf#£ 5
Mg %% 2 € PR3 1987 £ th 1/3 (Liao, 1992) - & A1MEXE-k & % i F] ¥
MARBAIAE A3 PP FIfod PP FT o L2 FPFI 3 G 4o K F -
FIECERZVERFTEERANR Gdc FIZ HAANWFE RCHRRET
P - H 25 CHRB T ho B3 HF R 32CHd BB F 7 EF 80% Mt >
B AR RS Bppd end L B2 4 (Oscar et al., 2001) - L2 H F1 & hiEdg
kAARAIPF-ERET o A FPTFI 5 - BEHARADERY 0 § FR
ReFRBREPREFHE - wF - LF - RIZFIRRETFF  BFEHRE
% 7 A (Lia0,1992) > ¥ A PR A A F F S ER W 2R o B
RN E N 20 4 A ¥ 2 sEs#+ (Yellow head virus) (Nadala et al,
1997)~ @A L g B REpF (IHHNV) (Lightner et al, 1992) ~ 2 35
# % (Taura syndrome virus ) (Hasson et al., 1995)f-¢ B:ji %% (White spot
syndrome virus) (Chou et al., 1995; Lo et al., 1996) g %k mi % £ (Flegel,
1997) « B % ¢ Bhap i # PEHEFA S LR § ARP IS Bepis AR R
i 3-5 % 7= & ¢ ¥ 100% (Lo and Kou, 1998; Chou et al., 1995) & Bhjg 54 2
R4+ BB EHEBEEXARGIRERT 2 S W L F %P foink2 3 (Lotz
etal,1995) - v B+ 1992 AR R if ¥ L RS RE LR L - # ¢
b ol s}ﬁ] CPRARCERCPAZEIFAFRBEEAIRFIF 2L R 2R E

B A EARGE 2 4 (Inouye et al., 1994; Inouye et al., 1996; Lightner, 1996; Flegel,



1997; Karunasagar et al., 1997, 1998; Lo & Kou, 1998; Loh et al., 1998; Mohan et al.,
1998; Park et al., 1998; Magbanua et al., 2000; Wang et al., 2000; Sangamaheswaran
and Jeyaseelan, 2001; Soto and Lotz, 2001) -

0 BRE RS RpE ATIMEEE BADCHE S AR ER S opd L K
Mg W% R4 444 ¢ (International Committee on Taxonomy of Viruses,
ICTV) >t 2004 & X = &7 Ifava- #* Nimaviridae » # 7 3% = ﬂ'Tﬁﬁvﬂ- % Whispovirus 7
BLE R+ & &4 (type species) (Tai et al., 2000a; Tsai et al., 2000b; Liu et al., 2001;
Yang et al., 2001; Chen et al., 2002a; Chen et al., 2002b; Marks et al., 2003) - ¢ BhE
#5753 B2 Tk % DNA 4 (dsDNAvirus) » 2L %188 < | 5 & 300kb » “F i,
E IR 5 0 RPTEAL > £ % 250-380 nm > %% 80-120 nm > @ ,%L:)i:f,ia% S
HEzG - PRaok RN (tail-like extension) 4 #x (Wang et al., 1995;
Stephanie et al., 1997) » & f%_h«‘)j}-;f[,ii—% GFFRET AL L LE B LT 7L (Loand
Kou, 1998) > @ T {784 en> N AR p I &% S Gd R A3 L% o
AmF T d A% E L2 (Hematoxylin-Eosin staining, H&E) % ¢ » TEM > &
=& (In situ hybridization) » & & f=:8 4y & & (Polymerase Chain Reaction > PCR)
e pl2 a2 % mrin (Loetal, 1996; Lo et al., 1999; Chou et al., 1995; Chang et al.,
1996) » ¢ Bhp s+ PR A B A AR ZHHEST D N B FiE 9B B
B B3 F i s SRR E BN M S H R AR E T B
2t (Flegel, 1997) o g % ¢ Bhypps# f2 g+ » 7 0 hobin g &8 ¢ i kg chie g
xﬁ,vfﬁi SEkR o R AL TR el TR EHE 5 f‘,—lé-f}j[fffifr hie B AR (tissue
tropism) 3 f§ & 8% (antennal gland) > ¢ & ¥ ¥ (haematopoietic organ) » & &_
(pleopods) - #&, (gill)> = # = ;% (hemolymph) = Zk w2z (hemocyte): 5 (stomach) -
st (abdominal muscle) ¥ 2 & EF (Chang et al., 1996) » @ j& % ¢ BhE i+

g mie d FTHNT MRS FIRE A3k (granular hemocyte)

S



feL 3E3f (semi-granular hemocyte) w1 feimse v LB I A AR > @ 5
P ok (Hyaline) RIAF o BRg 3k G %9 BHERE S himbe § 5 e g5 ¥t
J& (Cytopathic effect, CPE ) +4v @ 'w%s %% < 2_'wm*2 (Hypertrophied nuclei ) (Wang
et al., 2000) o pt b » L@ AFT 4 FIRATF f o B BE FF R F] proPO i

FlERE > e iEr IR o proPO A F1 AL E#&F (Yehetal, 2009a) -
p

N

LS EDNABGARFLARFIZRFPAT UL S RIPLRAT] S PLRE
712 gL £ A4 ¥] (Blissard, 1996; Blissard and Rohrmann, 1990; Friesen and Miller,
1986; Honess and Roizman, 1974) & &% #f 2 A FIHA FIZ R Z & R L F 4 ehlw
AR M H B m S v ehE A 7 A F1A R (Friesen, P.D., 1986) - & % = § % 1,
B %0 Bhap# chd 48 0 30 39 & S4rf(# (cycloheximide ,CHX) a2t » % I
* L7 (microarray) A ERG BRRpE RSP ARATING 60 B A
ORF126 ~ ORF242 ~ ORF418 4 RT-PCR fiwgins4 W 5 t& 5 ¥ 2 R A Fliel-ie2 - ie3
(Liu et al., 2005) - Janus kinase-signal transducer and activator of transcription
(WAK-STAT) : #fafrR ¥t - € R Fupd F B @ 9 Bampd BN {12
STAT 34 £ &5 HF 2 R A Fliel A Flehi RE (Liuetal., 2007) o 2+ ¢+ > 5 F R
BEEm S+ RS W A RATF el 5 @& F -+ (transcriptional factor) > £ 3
transactivating domain~dimerization domain 2 DNA-binding ;& 1+ (Liu et al., 2008) -
BEFPL FREIBERIESIP LR FY WSSV IEL & &2 Fig TATA
box-binding protein (PmTBP) #-¢ 2 3 i¥* » @ PMTBP it # 3% ¢ B R4 &5
% A % IE1 étransactivation # & 554 A F14 R (Livetal, 2011) 35 %A 3 {

FR 6 BEHIESPEARATIEL Xy $ 39 (thioredoxin) £ 5 2 3

3



fe#* > 7 ¥ 4 27 thioredoXin en% & & 5t R4 ¥ i & 7 WSSV IEL1 2. DNA 2 & &1

(Huang et al., 2012) -

U R POl BB

" BiFL F (crustacean) #S A F r BihD otk B A M RF e
MTERBLAIHFLAY EAIBRLAR T LAY & AFS R (opportunistic)
2 X5 (pathogenic) 2 4 § ¢ 3 s EpFenx & (Soderhall and Cerenius,
1998) > " g4 F A v RS AR > B AR S A 8L Hikpa i (hemocyte)
EREERA AR AELEF R S L& L5 34 (phagocytosis) » & -
(encapsulation) » w2 & {+ (cytotoXicity) ¢h# & i * 2 R § it F it i &
(prophenoloxidase activating system) % # it (Soderhall and Cerenius, 1992;
Johansson and Soderhall, 1989) - p* ¢t » ® &g 4 5 i cha R 3EF F B (clotting
reaction) F&¥upk4 4=~ i (Nagai et al,, 2000) o &4z PR B fr2 FH a7
™A 5 E PR (Hyaline) ~ £ 3g3% (semigranular) ~ #g#3% (granular) (Martin and
Graves, 1985; Soderhall and Smith, 1983; Sun, 2010) : # P 31 & & 3 5 &k $# 0
fod S EHPRMEF R R 2 REF LEM ARE (Soderhall et al.,
1986); *p Ik § o2 F H~ Rps § 1L 5 1Lk Sufoiesd e Hoi 4 (Hose and Martin,
1989) - §1* TEM BBk 22 3 KB FHF B H3ER 4 » FRIIpRIR
RSB AN 8 AN ond BRI oL AT & 3 AEARATH AT A 5
e p R P IRP) A 5 BERETH  (Martin and Graves, 1985; Hose and Martin, 1989;
Soderhall et al., 1986) - + #% 4 crig i 3 ¢ 5 3 5— 10%:5 P & 7k » 95 -85%:14F
Rk RS BRI EPR FET I - BV A hwe LR K
(Martin and Graves, 1985) » $4**¢ R BB AR » BRI FR B FH - F



B bldo s~ BERS D F B3 glucan E i R A SE S

v (8% 325 (Soderhall et al., 1986; Johansson and Soderhall, 1989) o ¢ & #-ie * -

=N

BN RO P SELUAR SRR 0 LR IR € A 2 e & e B kil 315 B2
oA Foe 0 Bilde R RFSVISM R Py § B (Lipopolysacharide, LPS) £ E f
3B-1,3-glucan € flpcL 343k Hepi R 7 ¢ " (Fagutao et al., 2009; Soderhall et al.,
1990; Soderhall and Cerenius, 1998) » &A@ e 7 » FRIEHFE 3 - F 7 # i
76 kD F-v it 53 § @ & E (opsonin) R GL R ES @ OEITH 2T X € 2 R
F Y pF k svans it F R (Soderhall et al., 1990; Manickam and Nellaiappan, 1991;
Johansson and Soderhall, 1989) - ¥ ¢t » f lmPe & AT 7 > A0 aGwT 7 » BT
RATHE R R RSB dh IR e L 3 MR e R o 2R R endm e $R (Tyson

and Jenkin, 1974) -

REF I pF A5

AT MR A G RpF BN A £ - fA4apS k4] (calcium
dependent) #zt% — A d & B % 5 (Nappi and Vass, 1993; Hoffmann, 2003; Sung
et al., 1998; Sugumaran, 2002; Smith and Soderhall, 1991; Washington and Dankert,
1997) - # ¢ Rmps§ it ¥ € 02— b proenzyme 03558 % &0 B F] R ~ B2 0
R flgn Ei R § L e o § i g8 (phenoloxidase) & = 2 it F &
(melanization) (¥-*t @ - ) (Nappi and Vass, 1993; Soderhall et al., 1990; Soderhall
and Cerenius, 1998; Johansson and Soderhall, 1989) - 4 % erf? 3 3g I § M5 F
#r% ch 5 :L-DOPA ~ Methylcatechol -~ Catechol - Tyrosine -~ Tyramine -~
Phenol ~ Hydroquinone -~ Resorcinol ¥ (Aspan et al., 1995; Teresa et al., 1999) -

Porh o BF RS RS AR Fns BEAS R BT AT



B+ 2 A e BB kF B F o P e oehfis 3 14 fs 5 i B (activator) 5 %
pE 4~ + 1 B-1,3-glucan~LPS~Zymosan (Sung et al., 1998; Manickam and Nellaiappan,
1991; Washinton and Dankert, 1997) ; 7q %5 f& 5§ erv% i #| @ Linoleate ~ Oleate -~
Linolenate - Palmitate - Stearate -~ Laurate -~ Myrisrate % ( Kaliappan and
Sugumaran, 1996; Nellaiappan, 1992) ; & fi& # &f <% i A : Lysolecithin ~ Phosphotidyl
choline ~ Phosphatidyl glycerol ~ sphingomylein -~ phosphatidyl ethanolamine -
phosphatidyl serine % ; r&dg=+ 46 & @ SDS ; 3=+ 4 o & : Cetylpyridinium
chloride % (Nellaiappan and Sugumaran, 1996; Manickam and Nellaiappan, 1991) - =
TRz P € Flped e &S d ek (exocytosis) 0 VKR ¥ s
e o AR BT S hd REREFRF ORI £ RFF G < R g
#1# : serpin~ a—2 macroglobin % R & ;% B F|fs ¥ i fiF s 12 (Nellaiappan, 1992) »
¥ ¢hopa g (e e soended &3 EGTA - Phenylthiourea -~ Sodium azide -~ EDTA
Thiourea -~ Diethyl thiocarbamate % (Aspan et al., 1995; Teresa et al., 1999) - %] 2
frg LA - AT R A HF o F A RIRAR T A H T RAES Y

et ps§ pFEen@ BT E (Sungetal., 1998) -

L 7@ I B-1,3-glucan % & #-9 (B-1,3-glucan binding protein) £ k fs

oy

fufs % %23 B (Soderhall and Cerenius, 1998) - d % A AP % v 2 s § (* fFeh

TH

N\

~

FEA] YL 80KD L4 BT B2 A F AT RS T6KD
T gd AR ansh g B 30 BF (Serine protease) = F E it Fov fEr B {8 A W)
A2 62 kD Afr 60 kD eifis § - fiF 3 5 kD s£rx B B0 P A ¥ E Fimie R o
B-1,3-glucan fri fF < 1541/ LPS B hps§ L fr kSt b B it i v A v

(Aspan et al., 1995; Soderhall and Cerenius, 1998) -



BRSSP A BT AR Lk o A LA REE
bR Al A S Aw aT p e IR i d B-1,3-glucan v LPS e
fsrek w SRenhfs % (52 4p A 39 76 kD protein I « il'fzv‘ AN - F. o TN
2 H g% g+ (Soderhall et al., 1990; Kallaya et al., 1999; Soderhall et al., 1986;
Manickam and Nellaiappan, 1991)> @ /= i fierfis § *fr 8- f6% “BRps & i §
frigis &4 5@ (Quinone) £ B & =24 % (melanin); 2.4 Zend &322 855
d 7 i 3 LK% monophenols = o-diphenols - £ ¥ f* = o-quinones (Aspan
and Soderhall, 1991; Soderhall et al., 1990; Nellaiappan and Sugumaran, 1996) - p* ¢ >
¢ ey BT3B ey P RRF B M F RERY €24 - EFL
fmre & M2 enfF F4e o semiquinones o trinydroxyphenols > R semiquinones & 7 &
PregE it (dotitdh— )0 3§ R him e F B S o ki fied Fwme doG P T

EAAFF 5o T~ Behficd g TS HGRF R e baF ) R 2

PR R & F ) ® (Nappiand Vass, 1993) -

Rps§ 1Y BF ) SB 5 d npuns 4

PN BR Sk AOLR A RB K F2 Feaprf > bwE
FRAEFT PRl LR R BT RS T & ApE o st &g
REE CPRET A el SHE 2 FE ARAS G > AR PET RN LR B
Microplitis demolitor bracovirus (MdBV) & -M. demolitor € ¥15 & & # 3% 4 eh
Egfl.0 3¢ $r4|p-§ L frenidleim @22 (7 2 L 84 (Beck and Strand, 2007) - %
PREEF G 0 R RD BERR OIS i BT IR L IR F RS
Y BEE A A ARIReNY BEEHA RS 04 d REREGBRBERS BapS B

¢ 34z 4% (Pikul et al., 2006; Wang et al., 2002)® & % ¢ !t«;i)ﬁsi SR IBER §



L s By €' (Jietal, 2011; Leu et al., 2007; Suseela et al., 2007) © F#w 2L
Fw o P BEGEA P ¢FIR AR B RE ARPREEA AR AN FEp S L pE

FiE A AFIARE c HAFTHER B AR R A B A A L S
Hrpps 2o Bppd o By C@EEEATIARE 1 W Fd B
# % (Yehetal, 2000b)- ? Bafds b F & SR+ P iE L F AP IO
I* A AR G B AFIZAR BRI SHER A PEFNATLARE ¢E
FR S s npE AT (Siriporn et al., 2008) o fe v dE G A B4 mA (L 0 B AAAR

MAFIN hps§ Cas A Flend B E FrE_+ 2 (Song et al., 2003) » F]pt » HF A~
f f 3

BHEALS AP B FALNLE ARPIREFOM G E R LIFE N aFER -
Pi 3w

*H2 i &6 WSSV IEL 26 %31 R % ehfiifrhd Rt (745 % > S wo%
LB B Fwe BFRNAL 0 R P LRGN hhERY > BB B
B ;&-;i)ﬁ;i 80,2, 4,812, 24 | pFenpe § L pris it » ¥ 3F & WSSV IEL
BY RS AFLFORIANBET L OIET RE o



PR
1R %b 5

HEF 2 G EP REAEAE LS A SRR o B ETANEY
35 B2 Eehih ke o K P RS KRR A - B E KT - 8

o8 € 5 15.20 + 2.13g(mean + SEE)) -
2.6 Bhg o AR 1

FP-2-3 8 WSSV AIRAT X 2L 27 EE - NBRWY ¥ s 3 ‘f”‘
WL SLp SR e s ggiE o BNk RV B o T T BT R 0 4
» 400-500 ml %g4 «» TESP (200 mM PMSF, 50 mM Tris, 5 mM EDTA, 500 mM
NaCl, pH8.5) » & *trk#s ¥ r4357% 48 (Polytron, PT-MR 3000) #-2_ 35 i » £ *+ 4C
3500 x g BT A B TERFRHCEIARYF o LFERBT FiRA
SRR P FR WAL ¥ R 4°C 30,000 x g # 20-30 A 48 (285A >
15.1Krpm) = v Fod s U2 gk - i B AR E LRI Bl
R FEFERRPAI T EREHB R 4~ 2-3ml TESP #mwk i
RiFdzk > # > 50 ml g igd » » 4°C 8,000 rpm & T A 48 0 M- ks r AT
¥ » #1247 30,000 x g &< 20-30 A 4 (28SA, 15.1K rpm) » > F AEH-E Y 2
AR iEEh Az ¥R R o4 > ImITESP Bigmks £ 41 1.5ml g g >
3 4°C 3,000 rpm = A4 ERFFRBIATE ARSI BITES o3 4T
13,000 rpm . 20 4 48 %—:4;7-% FERm AR T Ko 4e » 300-500 pl TM (50 mM, 5 mM

MgCly, pH 7.5) » #-p5 & 3pdsds RiFde kL B I ATF ¥ » W-B0C kR AE 2 -
9



3 BLERHARURNZ A LAMHE LR %

#5080 C2 1994 # BER A0 B md 2 sl E A I gy
ZAAFZNEL LS o B R EH 0 OmI09% & 4 (NaCl) BRF g2 -
i HIDF o gt bR 1000 x g A 10 A48 s BAH F gk o £ 2 045 um
RIEE R PR R EF N80T B Ap AR 09% § B RFREG
AR LAKE LRI RLIE R 2002549500 2 HFRpE R A
FrE2sTRE ol M3 » AR IR RB T2 F  NEERERATIEL
EATR O I ILEGR S SHRE > AN FY > X ERB0CHEFL

AHTREEPBALIEALHERAR -

W

4.5 3% m% Fob 2 E B

M m A IR M TG B D 2 P2 S e i A R AL 62
A1dtis A PPERFEL (0,2,4,8, 12,24 hpi) 20 i85 Fmie kA > ¥4 BEH
% (PBS) 12 3x ddHO 82 » B 3ok} 354 » Ridde 2 & RPBFL - X
Ben w3 2% (hemocyte lysate) 14 3-¢ 2§ & 7384 (Bio-Rad) & {7

zE -

10



5.+ % 4% [F#& 1) it * (transformation)

HFE2 L FHDNA g mw R 8355 » 30kt 30 A48 £ 11 42T #
BILO0F) 0 = T E AR FH L Fr o 4o x 250l LB 33 % R 0 ¥ 37°C %d€ s % 40
A& P EEFARSDIRGH I IR LRI FOLB 324 oW 37T X 16
PRiE o LT AELIE -

6.€ 3y A RE BT

ABEFHRFIEZR AARET pGEXAT-1 2 FH - E¥ 17 IPTG H ¥ £ 247
#REEFY T pGEXAT-15 $ ' prr 2B Kk e8> [ XK DNA ¥ &
PP S ExFe AF NBZVFF 5 GST» 47 GST & GST beads g & it 4 >
{7 39 Bk 47 & (Fast Protein Liquid Chromatography ,FPLC AKTAprime plus)

it E v o £ pGEX-4T-1-wssv126 2 :E 78 » AF7 7 K- Eil3 4

wssv126-F-EcoR1: 5’-CCCGAATTCGATGGCCTTTAATTTTGAAGA-3’
wssv126-R-Xhol : 5’-GGGCTCGAGTACAAAGAATCCAGAAATC-3’

Wssv126-F-ECORL *F# ECOR1 *T4f¥*> & = » wssv126-R-Xhol g Xhol *T4]p#
] e % p 513 %427 PCR» PCR £ a8 B fopF 7 iz & (Lo et al., 1996) *7%
7 2. A2 3% o #-F A 4 1 U4 fF ECOR1 fr Xhol i {747 &) » M it {5 & e 4% 45 EcOR1
2 Xhol *Ufis*» 2] 3 4 it 2. pGEX-4T-1 748 » v T4 DNA Ligase i& 745 & * J&
(Progema Inc. ) = S| (5% % » % moe ¢ > POE 0 XA {5 A DET o

o ¥ F £ 2 A T4 RRYE pGEX-AT-1 s 4] ' A > £ 7 Ampicillin (50 ug/ml) ¢
LB &ik? » » 37CH Al £ 1 ° 16-18 /) pF o Bt iR ﬁh@ 50 & (A ml

Ated 50ml 3 ampicillin (50 pg/ml)é LB 2 &% @ )>» 37T CE#T2 % 2 /|

11



FFE o e~ IPTG (3% kR 1 mM) *t 15C32 % 16-18 -] p¥ » 12 5,800 x g &t 20
AT TS 0 ]2 iR 0 e B0 ml i e A (B0 mM Tris-HCI, 500
mM NaCl, 1 mM DTT, 10% Glycerol, pH 7.8) & 5w ik f~ » #-2 ¥ »epk b 3g 4 >
fI+ g5 ARG F (Ultrasonic Processor UP-50H, Dr. Hielscher GmbH) 1+ 100% =
FRESH® 54 2125800 x g s 20 448k gk 0 0.22 um ofilter
(Millipore) & {78/ > £ F1* GST column (Amersham Biosciences ) i& {74 it » &
fs % % B (50 mM Tris-HCI, 500 mM NaCl, 1ImM DTT, 10mM reduced
glutathione, 10% Glycerol pH 7.8) ¥ & 5 GST &1 IE1 £ 2§ - T k¥ER
(Millipore) % 4% = & =g A>3t 5 4 5 GST 0 IEL € 2% o ¥ ¢t 4 » Thrombin
(10 U/ 10 mg proteins, Novagen) £ % 7 GST enIEL £ & 39 *t 4°C F J& 16-18 /] p>
£ F1* GST column ¢ GST 3¢ > #F 3| IE1 39 £ 12 Fv F T & & 1784
(Bio-Rad) & {7 & 4 474 11 SDS R [ Rt R A~ 11 kv s & -

1.8 > BB

#-3vtsen|EL £ 2239 417 Bradfordassay = ;i Rl 2k R 18 ' 2~ 0.3 pg 9
4r » 5 x SDS sample buffer (1 x sample buffer : 0.1% 2-mercaptoethanol, 4% SDS,
0.01% bromophenol blue, 12% glycerol, 50 mM Tris-HCI, pH 6.8) » 14 100C ¥ 10 &
& - § &7 SDS B[ =" T A (SDS polyacrylaminde gel electrophoresis,
SDS-PAGE) # #7 » 2. 8 £ i # 3¢ FE ez (semi-dry blotting) # & 2
PVDF (polyvinylidene difluoride membrane, Minipore) %} - @& = = {4 » 3% PVDF
%t 3% iR dmsks (Difco Laboratories ;5 2 W/V 3% TBST [0.2 M NaCl, 50 mM
Tri-HCI, 0.5% Tween-20, pH 7.4]) ** 4°Ci¢ {7 blocking 16-18 - B+ - £ r4 7% 5000
B ehd + #LIEL § R = F (polyclonal rabbit anti-IE1 antibody) 2% % + 4= proPO
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5 ¥r4itll i 3 (polyclonal rabbit anti-1E1 antibody) 4°C * J& 16-18 /|- B » 12 washing
buffer (TBST p 7 0.5% Tween-20) 7% 3=t » & = 10 ~ 48 > £ .l;”i?ﬁ—ﬁ 10000 &
#73 HRP (Horseradish peroxidase) z . % #d + 2. % $h3i48 (goat anti-rabbit 19gG
polyclonal antibody, Sigma) ** % £ * J& 1] F% 4 & 12 washing buffer 73 =t »
# =z 10 & 45 > B {4 12 Western Blot Chemiluminescence Reagent (NEN Life Sciences)
REFRS XA (FUi™RX) *t 2B TRE > Bkl L 344 SHPG

TE IR RESE o

8. igx4d * &8z (Far-western blot)

By L e 2 (Wuetal, 2007) » #-5B~chy 3 2 i3 f# 39 J Bradford assay
S kRl e E kRSB 3pg Fv Féc » 5 x SDS sample buffer (1 x sample buffer :
0.1% 2-mercaptoethanol, 4% SDS, 0.01% bromophenol blue, 12% glycerol, 50 mM
Tris-HCI, pH 6.8 ) ©2 100C# 10 448 > £ i&{7 SDS R % fs% T 4 (SDS
polyacrylaminde gel electrophoresis, SDS-PAGE) 4 45 » 2 6 & §1* L3z 39 T4
£ ;x (semi-dry blotting) - #& & = PVDF (polyvinylidene difluoride membrane,
Minipore) %o & & = = 18> kg Table. 1 ehfe = L2 6 M i3 & 2 %7€ 15mins
8 s I5Meava R ERZE@ 15mins; 4M 32 2% 15mins; 3M 3 % %
®2% 15mins;2M ez 2 8% 15mins; 1 M 93 2 £ 4°Ci¢ 15 mins; 0.5 M
(% 7% % 4°Ci2 15mins; O M ¢33 72 4°Ci2i¢ 16-18 hours o £ -3 it e |E1 Fv 4r
» Binding buffer (100 mM NaCl, 20 mM Tris-HCI, 0.5 mM EDTA,10% glycerol,
0.1% Tween-20, 2% skim milk powder and 1 mM DTT, pH 7.6) £ = = & & ¢7 PVDF
3 4C# % shaker #% & 16-18 hours - £ 12 ### 5000 & ¢h# + #LIEL § phdidll & i
% 4CF & 16-18 -] p# > 12 washing buffer (TBST p ¢ 0.5% Tween-20) & 3 = -
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#1044 0 £ % #-% 10000 % 473 HRP (Horseradish peroxidase) z .l % $i.
+ 2. 5 Rt 4CF s 16-18 o) > Bgfs 12 washing buffer 5% 3 = » * = 10
& 48 0 B tS 1 Western Blot Chemiluminescence Reagent (NEN Life Sciences) i& 7 &

¢ > F11& Y (FujisuperRX) 2 7Rk s Cla B @or RE% o

9. BAE N -k 2 (In-Gel digestion)

#-R B #7F h PP tube r2 Methanol /&7 S5mins- £ 1= X2 33 RiFk= X%
% * Methanol 4 48 {5 erR& § 9% F BRiT > -k & oo LSDS K % =g 1 27 g
7% *#3t PP tube p » 4e » 100 pl Reduction buffer (50 mM DTT and 25 mM ammonium
bicarbonate ,pH 8.5) ** 37°Ci%3# 1hours- 10,000 x g &« 1min A% F ik - £ 4
» 100 ul Alkylation buffer (100 mM IAA and 25 mM ammonium bicarbonate , pH 8.5)
*Z@@kizie lhours > 10,000 x g .« Imin A% b ik o 4e x> 100ul (50%
Acetonitrile and 25 mM ammonium bicarbonate , pH 8.5) % & 15mins » 10,000 x ¢
B Amin B R EAFSHRI SRR 2HF o e r 100u 100%
Acetonitrile % j¢ 5mins>10,000 x g & 1min #*%% ¢ ji% > 453 4 § > Lamina flow
#H % o 4o~ i £ 0 Trypsin i3 % (0.1 pg trypsin i3+ 10 pl 25 mM ammonium
bicarbonate) ** 37°C ¥ & 16-18 -] B¥ - &.4: » 50 ul 50% Acetonitrile/ 5% TFA » € 4§
~F 104)#% 10§+ =% » 10,000 x g &< 1min -+ Gk 4 3 370 PP tube » €47

B H e 417 B 28 (EYEYAcentrifugal evaporator CVE-2000) -t ik 4é

N

§ois o o

10.5 § B 5 1tk Rl
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%4 @ A @ % (Sung etal, 1998) » f1* 1 & 84 cbusta A (30 mM Sodium
Citrate, 338 mM NaCl, 115 mM Glucose, 277U/ mg Heparin, Osmolarity = 780 osm/kg,
pH 7.55) Rz SRAF gL 3 I {5 B n iz B2 R 5353 155 & 4°C 3,000
x rpm e 10 4 480 43 K,ért X ipik £ J1* Cacodylate-citrate buffer (0.01 M Cacodylate,
0.45 M sodium Chloride, 0.1 M Sodium Citrate, pH 7) & 5?2 12 4°C 3,000 x rpm
o 1028 EAFSHHS LB " ik e feBrdnme £ 00 13 x PBS % f# s
Thimre > P pERL 27 4°C 10,000 x rpm e 2 A 4s 0 # ",% i AR 0 R P
fwPe 75 f3 ¢ ke {5 Bradford assay F-¢ € P RO R R k-9 £ 5 12 pglul
bor 9B 3V 1E 0 A u e~ F 4 39 WSSVIEL0.3, 1, 3 pg~ WSSV364 0.3, 1,
3ugs 2% 30 pl i A (3 mg/ml LPS) ~ 30 pl 5% SDS » #7414 30 ul 1 mM
Phenylthiurea (PTU) ** 30C & % P57 5 10 ~ 48 > £ 40 » £ 2% % = %= (3
mg/ml L-DOPA) 30°C * & 10 4~ 4& - & 12 Cacodylate (CAC) buffer (0.01 M cacodylate,
0.45 M NaCl, 0.01 M CaCl,, 0.26 M MgCly, pH 7) 4 & 3¢ S % 484 3 120 pl > 3¢ 2

OD 490 = £ iz
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B

1 #»it€edv WSSV IEL

Lz F A kER glyceorl shi =g A (50 mM Tris-HCI , 500 mM NaCl, 1
mM DTT, pH 7.8) *t IEL % f“ i f2.cn L W12 - F R X § 7 glycerol e e A %
fv2_ IEL % % "% j& (Fig. 1, Panel A); @ 12 3 5 10% glycerol ¢ ez A ¥ i 2 IEL
i &% (Fig. 1, Panel B) ® 123 3 20% glycerol i3 e A %51 2 |E1» &5 &
Z_(Fig. 1, Panel C) » F]pt it iFf2 ¢ chgfim § 1 > 7 7 10% glycerol 2 & 2_IE1

o 2BV iEAR

2 Thrombin ¢ GST-IE1* &8 4C2 F &

#3118 GST-IE1 & *»t ¥ =% A (50 mM Tris-HCI , 500 mM NaCl, 1 mM DTT,
10% Glycerol, pH 7.8) » i& 7 & )k 45 » £ & Thrombin % 4C™ £ ¥ 20 | p*
#3 ‘f GST-IE1 7 GST ¥-v * # 'f e GST 4 IEL> £+ & < -] % % 26 kD (Fig.
2, Lane 1) ; GST-IE1 #2 Thrombin &% E 20C~ ~ &% 3 -] B*{5 en GST 4 IE1
EL3E )55 26kD (Fig. 2, Lane 2) s thrombin % 4C ™ is+ 22 GST-IE1 ¥ %

2R EF BV omAkRE o
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L

3

-_

freh

£3-% IEL E2

#-2¢ thrombin 2+ 4°C ™ F & 20| fF {4 enGST-IE1 3% £ 12 GST column 3 i+ IE1>
IEl 2 # 3+ &£ %] 535 26kD > d N F T A ELFRT F-9 TIRA KA 5
GSPEFMAFNEE * 1 GSPEF % vector pGEX 4T-1 ¢#-2 GST % 4 & 7] » m MAFNEE

4% IE1 3% A& 7| (Fig.3, Lanel) -

47 LEEAJBI 2L E 239 IEL

Morshie2 #8236 0.3 pg IEL &7 15% SDS Kp Hreg Tk » f & a
2 LELE L7 0 #-03 pg IEL v &5 3 PVDF %18 1 # Fl -l anpkin - 34
FILasFE L) N 26kD I:‘@F, Fli5d Western Blot Chemiluminescence Reagent
(NEN Life Science) &7 & ¢ ¥ 1 & % (Fuji superRX)it {78 & {3 e IE1 s 55 (Fig.

4) -

5 BT LR

B~ 3pg ¢hd dB s R IRR LT 125% SDS RGP T AL Al
PVDF % 4c » 50 pg  |EL i % 48 56 11 IEL Al it 5 Fulll-Ful chpsin » 304
34 %100kD~80KD ~ 76 kD #in 197 IEL 2 3 6% ehigs » £ 50 24p &
58 B %k (LC MSIMS) #2 35 34 %5 v 8L 3P 100 kD i 5 § p*
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ifis ~80KD chR s § it fs ~ 76 kD » 3 % (Fig.5)

6 4 WRBHE F 1 chis s

B0 Bo A (Fe3 &) s 3wl 13 x PBS BfRfse
Bradford assay ¢3¢ k& 2 & s 4c » 12 pg/ul #09 1 & Ik w2 3 f25% T] 96 3L 4 ¢
FRIBIY RARY CREEA T FRET CAC ¥ 12 ng/ul thé 5 3
mEE B ARG Al el f LA kEgE 05504 pg hv B SRS 12
pg/pl e B R B fRR AP HREL BT PELENE 05 X il el
F413 (P>005);12pg v B sp# Mg 12 pglul v 455 ok w3 f2i% 3
FoReE2Zp§ PRSLENE 05X aflegFFL R (P>0.05);28pug v
BSR4 AR 12 polul thd B iR AR S R REL BT PR REY S
0.7 E4r#lieen 152 drdrfliey BFLE (P<0.05); 30 pl LPS (3 mg/ml) 2
12 pg/pl the B e B AR PP HREZ T CFREEYE 1.6 Ll

Eehz P gl HFLE (P<0.005); 30 pl I mMPTU £ 12 pg/ul the i

.

TRERIEMHBREL BT LSRR EYNE 01 Lirdlemz L2 - §

& T

Tagpdles E¥LR (P<0.05) (Fig.6)-

7. iNVivo B F 1 EEAE AL M A SRS BEA R 1

A B b G B 4 B2 60 pl 1 x PBS 3 ik ¢hv i 5 TR se 5 3L
24 bR LTS (0,2,4,8,12,24 hpi.) #3-9 &6 B A (F 23 §)0 i
® 3% 18 0 £ 1 1/3 x PBS i3 f2it {7 Bradford assay ¢3¢ kR TE » 4 » 12
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ng/pl o 3B 5 3k fwre 3 iR ) 96 L eniERIRIL Y R TR F M ERRE A 1T B IR
W1 PBS SR iisttsz 0 L hiwme R 2R S e s § I pr ek b
0] 855 042 164 PBSIS24 | PFN LA Benis § Misdcm b a4 B
(P<0.05): 6 Lug v Bhip s 4 4ppend B Thimee 3 22 2 § % e H g 1 s
SR EAT S 0L 058 dlea AR (P>005) st s 4]
FisHp g tpEskiE ) 295 06 LipdlEanlb By Z82 (P<0.05:
S H 12 ) e LR EETEI 02 s eh R aEELR P>
005)  ixstis % 24 /)R F ek Ew R T 04 il af¥ 48 P>
0.05) ; 28 3 g & Bp 4 dEk ey B e B RR L R B LAk
BALES 0/ PFN S 05 e irdleagg¥ L8 (P>005) »t16tis % 4] pFis
Hpsg g km b 295 10 €44 eh25 83 F LR (P<0.005) ;18418
12 ) s tEskETEI 025 tlenl2 aigE LR (P>0.05)
At H 24 EHEY MEERckEv R T 048l a g F LR (P> 0.05) (Fig.

7)

8. INViVOE§ "EEMNE A B RUEFAEBT

A PP 0 Bh A SR 2 60 pl 1 x PBS 3 Bk thd MR 3h 0 o 4L
4 pEP LPFRFEL (0,2,4,812,24hpi.) 3B 9 &6 i A (F 23 &)d B

& i {5 0 £ 12 13 x PBS i3 f2i¢ {7 Bradford assay 737 kR ZE - 4 > 12
po/ul ¢ 3B 3R e 3 i3 3] 96 I B e pEIL Y BFpF P BEEELAIT O FR
WIIPBS $UrRi b2 ¢ EL BB B AR LS F B MR g e
O] F¥{sH)5 022 18 PBS 13 24 L ¥ £ PR BLEAE RlcE S RAEF LS

(P <0.05); ;1 &+ 100 & v Bhjp 4 2 60 pl v IBL R BfAR IR HRE
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Hps g PPk @02 6478 0 ) PR 5 02 2 rdlem gy £ 8 (P>0.05) > »71
S 4 R ARE PR E Y A G5 035 Sirdlem bR BRFLE (P
<0.05): i dfs % 12/ e Hpn§ M AF kBT 3 02 A Hdlem 08 R aky
A3 P>0.05) 36t % 24 | PrHEAE LA kiEw T 0289 4o alys
Z 2 (P>0.05); ;58 100000 & ¢ B pi# i 60 pl ¢ 485 ok e 3 f2 % 5 F
P Ay LR R EAIMES 0 NG 028 dleakgF LR (P>0.05)

WM AR R BT Rk 2 g5 075 Lipdle s 35

4%

TRFL

B (P <0.005) asfts% 12/ FFisHapms L@ T3 02 5342512

BEMELE (P>005) 1ifis s 24 | FHMT Sk v A T 02 B
£k % L1 3 (P>0.05) (Fig. 8A)’ Ir F¥ 12 proPO #ikf = & % & ¥ gLeriproPO 7 & %

oI e L R GproPO £ 3 <@ B4 {8 hproPO B £+ * % (Fig.

9. WSSV364 &2 WSSV IEL1 £ & d-v s it

ABEHARBHEERY GST-364 2 GST-IE1. i i GST column 3 it {3
thg $ ¥ Thrombin £ 4C~ i¥#* 1> 13 /] p¥{s » £ = i€ 1 GST column {4 17 3
A3 g+ %51 kD hWSSV 364 (Fig. 9, Lane 1) &2 &5 £ + - 5 26 kD ¢h
WSSV IE1- WSSV 364 R| it % B § 1 i A 45 enf #2402 s WSSV IEL Bl % B3

FRpERA R RE

10. IE1 $#pe§ i prid i B

X0 8oiEHE (F238) i thme s £17 1/3 x PBS 3 fFigfs
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Bradford assay e3-v ik & T 0 4 » 12 pg/ul o 8E w Ik o v R 2% 3] 96 3L o
FRIEI Y T LR EEA $ F CAC ¥ g 12 uglul chu 1 5 3 vk
BfEREd e § CEER R 5 04503 ug IEL & 12 pg/ul v iE k& 3 fnve
BiERZ T RERF PEREEL 025 A dlen /TRy ¥ LR (P<0.05);
1ug IEL & 12 pg/ul che g n 3R imPe 3 f3% 5 ko2 fn g (e ki@ 5 0.15 4
FHlenl/3 et lFLE (P<0.005);3uglEL ¢ 12 ug/ul iv 85 & 3f e 33 13
s FRESpY PR kiEs 015 Aapdlemn 1B R EF AR (P <0.005);
0.3 ug WSSV364 &7 12 uglul 7% 4 s s o ?2 3 f37 & F S o2 o § ek &

204 Bl aliF L E (P>0.05);1ug WSSV364 &2 12 ug/ul i #E 5 5
p ks

pﬁ"/"ﬁ*u’?ﬁﬁ% £y 2 fm EY 'Lﬁ‘*‘:*"D'E'POAr"’t’#Dﬁ:J I e (P>005) 3
ug WSSV364 &2 12 pg/ul shv g x 3R wmbe 3 f27% 5 F % 2 2 fri CPEekiE S
038 f1ir4le b Z L8 (P>0.05); 30 ul 5% SDS £ 12 pg/ul e 4 i 5 in v

BRRIBEEP e CpEskEl 14 e 35 B s HFLEP <
0.0005) 5 30 ul 1 MM PTU ¢ 12 pg/ul 6 4 o 3% fm % 73 f 5 A M4 R e 2 f §
sk B R 01 Adrdlesl/A g fypdley ¥ LR (P <0005 (Fig,

10) -

11, IEI B RS M sk B

BEOLoEHEA (F238) o i Thm® > L7 13 x PBS 3ffsiess
Bradford assay e13-¢ kB & » 4 > 12 pg/ul 6 B & 3k e i3 f2% D] 96 3 4 e
ERE Y RERF VA B3 CAC Mg 12 ug/pl ¢ B 5 Tk e 3
fRRZirdleapi tipakiEs s 01, 3pglELl & 12 pg/ul ehv B8 3k w3

faik 5 s 10mins 3 R e Mp§ kgl 005 Lirdleh 12 85 HFLL
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(P<0.05); 3uglEL & 12 pg/ul e i 5 3k bm e 7% % & & Smins 5§ % ‘o S s
FrpramkEs 006 Lyrdleml/2 24 FL R (P<0.05);30 ul LPS (3 mg/ml)
22 12 pg/ul eh9 ¥ 8 I e R fRk F O 10mins 20 B A e cnfis § T pRec sk (B G
0.7 4rfllech7 32 3 ¥ £ 8 (P<0.0005); 30 ul LPS (3 mg/ml) £ 12 pg/ul
v IR e R fRR F B 5mins M dlE B ek iE S 0.7 4l Een
723 HFLE (P<0.0005); 12 pg/ul e1v 35 5 If fm 2z % f2i% £ ¥2 30 pl LPS (3
mg/ml) &~ & 10mins {8 £ &2 3 ug IEL & & 5mins & efis § i sk @ 5 0.37 £
#lea4 & (P <0.005) > @2 30 ul LPS (3 mg/ml) g2z 5 firdliea1/2 & 2
7 EFLE (P<0.005);:12 pug/ul e 4 & 5w e 3 f2% £ 22 3 ug IEL & & 10mins
i8££ 2230 ul LPS (3 mg/ml) & J& 5mins {& eifis 3 i feex sk i@ 5 0.1 & 44| e m &

£ B (P>0.05) % &2 30l LPS 3 mg/iml) A2z B iirdlech U7 &5 F AL
2 (P<0.005); 30wl 1mMPTU £ 12 g/l chv ¥E w Ik fmPe 3 f327% S 1A R 2
2 g itpEBkE NS 005 A dllea 2B Bipdles EFALE (P<0.05)

(Fig. 11) «
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b

BRHELB PRI EB 0 IEL 39 RAEEE Fv 5L AWM auEAE 2
(Fig. 1, panel A)» F]p- 3 4c 7 b it 3§42 ¢ € <R BSA 2t 4 7 (Celeste and Pierson,
1980; Shelby and Jakoby, 1972) &z ¥ it 35 » A ¥R L3 b7 A g 4
0% ~ 10% ~ 20%7%4 % . 10%<4 i 454t #& 2_IEL ehs v :§42 (Fig. 1, panel B) - #
RA T L WARI OB R EREY e RORE > RBH L hE T
FRPH BT 4 =+ APsRR ¢ Fledh & 3 39 3 WA % A pH5.646.6 ~
7.3 PR e Poo Fhin e PR € 38 S 2 & 3 39 suk (Francisco et al,
1993; Teresa et al., 1999) - ¥ *F » FyE &5/ 5 Heparin fr EDTA = #& > 5 i *
EDTA % 5 LR dng e § I fead i 47 1 € @ 5 7% {4l ehim % (Francisco
et al., 1993; Kaliappan and Sugumaran, 1996) » F]* % %% * Heparin (500 Units/ml)
Wi AR FER A X P HRDCACE TR € HEF IS S B
2E* pH 7-8 e FIHE-§ v ¢ 7 |dFenpE# F 14 (Chen et al., 1995; Fang et
al.,, 2011) » % R S erpe § 1 B4 47 R S&ip4lE i @2 CAC buffer (pH 7.5) £
v 3B & 3B fE% F & 10mins (Fig. 6,7, 9, 10); Fu@ R B R B s IR dmPe 2. 5] 5 1.3»
M- BRBORRRREZSHRBLEBHTRRIEE > BRI 7 "L RE

B g o

pw A NETFR BRI 9 90% R IR 2 LaERake Y 10%
e3% PP 3¢ (Gary and Graves, 1985; Soderhall and Smith, 1983) » *# =k R %% 2 $& 1 * o
ABPPEL TR CPFEEAI ERB G R E L MR
¥ REE§ vpE s duanjp i 39 F]5 (Soderhall etal., 1990): @ & ¥ fad 3~ chR s
AT GRS HTRY AL Fw% ¢ (Sung et al, 1998; Kaliappan and
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Sugumaran, 1996; Soderhall and Cerenius, 1992, 1998; Johansson and Soderhall, 1989;
Pikul et al., 2006; Teresa et al., 1999; Washington and Danker, 1997; Yeh et al., 2009a) -
AT EI N BT REFR MBS A B s
RS CEEEEA TR T RIFIRE M EERE R s F & (Sung et al.,
1998; Soderhall and Hall, 1984; Teresa et al., 1999) » Flu #f ¥ /% ¢ 7 7 37 7 eh¥-v
Fr414 > 4o ¢ a—2 macroglobulin ~ serpin % (Soderhall et al., 2009b; Kallaya and
Soderhall, 2000) ¢ Frld 4= i@ f ¥ CpFE s R SRR T R F Y 24 /]
PS4 AR FIE I F B (Nellaiappan, 1992) » &=t § % iE * v i SRR fRRE AR
R EEAN o B A FE L HERY B REF CEFT A 47 ¢ LvproPO-1 fr
LvproPO-2> }' A fd i fin ¥ e ¥ 5 BB hn FRiwbe @ > L B A|enfp il R 5 72%
=+ (Yehetal,2009a) £# chFr g g e AR AT ¥ B pF - F A b
i AL A AT AR B R TH LY AR AFART
R P 5 1 R R el v 2R A 5 £ (Siriporn et al., 2008; Suseela et al,
2007; Yeh et al., 2009a; Yeh et al., 2009b)- gt 4 & 2Lz Iﬁ% g H s g e "F 0
RFF G B %hfjf_},%xr s B de 5B Tl R T S R BE S R a2 IE]L
I FF hRArF-d (Fig. 5) 5 gxga > L gk 2B » £ o> F (Wu et al., 2007)
g zene afe > (4o Tablel) s I L (S e EL & BB a Fffe o Fov chf o 3
0TI i 5 5d LC MSIMS 2 (s IG5 & g peiefdicfis ~ hifisd (L f* 2
v F2% (Fig.5) 355 hpp§ Vf% k3hend 5y - FyBFRE %0 E,M;I}P‘a-sr
fé ¢ LvproPO-2 ek F1 & L& ¢ L F 2 L "% i » T 42 7R F av 4_LvproPO-2 & 5 4o
Bk s d ¢ bR A e S ATIAREE K (Yehetal,2000a) 8w 4 AR
fSp3 PP ER A TR ERET 05357 B (Siriporn et al., 2008; Suseela et
al., 2007; Yeh etal., 2000b) Fp* f* M it 18 g 4 FpAiE (s § 1 FE R 470 H

AL E A R B H e h R T R 2 (Fig.6)- A Ko f17 A1
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(5 crops A SRR (7 A AR i1t > %-d Bradford assay 8 4 i A SR SR 6
R f5 (Lietal, 2006; Tao et al., 2011) » LR R A FF A F chsg b » IR 15 g b
R S 1403 ug PR ARL R LR IL T A f LA
P4l 1525 @ 0 LA sis 812 [ TS (Fig. 7) 0 BB G E T A 5B
FllprhpAeps tpET PS5 2 (Yeh et al, 2009b; Zhang et al.,
2005) 5 gt 7 g AR 100 & SRl EBRR %15 24 | PR T AL
ORI RE T AL g R B 52 i (Fig. BA)ZH 4 R s AR
(Jietal, 2011) » ie feyp 4 i 4 100000 i coHI £ T 0 Pl F L EEE R TR
Ats 24 [P AR A 15 8-24 | BrAH T % (Fig. 8A) 0 I EAI* proPO i
Wit R RS P EE POPO £ B A B AR K £ BB T A
A48 - & (Fig. 8B) I pE4 $ 1% IELFLREE 7R % (5 & PFRF Bhend E A 47

PSSR FEEANRI IEL AR IR o mAL R RppF LR

b4k S
PENES S

R e pes i S ATl BRI AR W SR A 2 e A2 B
TS RN A P R PRk S L 0 4t LPS &
B1-3glucan # 4 4 F| 3 30a; 4 eiE L § CREEM A A SR T TS
g SR 2 el & AP BT (Soderhall and Cerenius, 1998) %% 7 7 g 4=
LA EE§ RS ¢ F1 54 g 4@ T (Beck and Strand, 2007) o $3tps § 1t
FEE AL A fot il e i IR 4 R Sk BRI AR 6 0 BF P
v 9 28 T (Sungetal, 1998; Soderhall et al., 2009) - #& 2% & =t i& {7

TR AR ER B R EFGEITE G B LA
B I o 2R R R AR R (g
AREI s s g T (Liuetal, 2006)0 FliaE S B AL B TN g g R
Sk boenEA o FIt kR S erp TPF R BLIN G R ok A e 2 EA4F R0 BAREEAL

(Fig. 7) o +41% Jdndh Jod Pl A 12 2 8 Bl LIV iz 2 1 0 5 4
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KRBT R (e ko % (Fig.6,7,8,10,11)> #7112 % sb#”T

iCEEE e A foT s L B H @ 2nd aodp b F]S T 4R blde D ROS SR g
Hoo e Rk R R G T o PR S Gps 5 1Y peiE e (Ji et al., 20115 Nagai
et al., 2000; Cammarata and Parrinello, 2009) ; ¢ ¢k > = £ = f* blue sepharose #*
phenyl sepharose column #5 %7 Bigd pie FEI BT R g Cdtdk
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Fig. 1 Comparison of purified IE1 in (A) non-glycer ol buffer A, (B) buffer A with

10% glycerol and (C) buffer A with 20% glycerol.

(A) , 2 pg IE1 was purified using non-glycerol buffer A ; (B) , 2 ug IE1 was purified

using buffer A containing 10% glycerol ; (C) , 2 pg IE1 was purified using buffer A

containing 20% glycerol. Lane M, low molecular weight protein markers (Bioman).

Molecular weights of protein bands are shown in kDa; 15% gel was used and stained

with Coomassie Brilliant Blue R-250.
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Fig. 2 SDS-PAGE profile of thrombin incubated with GST-IE1 under different

termperature.

Lane M, low molecular weight protein markers (Bioman); Lane 1, 1 ug GST-IE1 was

incubated with thrombin 20 hrs under 4°C; Lane 2, 3 ug GST-IE1 was incubated with

thrombin 3 hrs under 20°C . Molecular weights of protein bands are shown in kDa; 15%

gel was used and stained with Coomassie Brilliant Blue R-250.
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Fig. 3 SDS-PAGE profile of recombinant IE1 production and N-terminal sequence

Lane M, low molecular weight protein markers (Bioman); Lane 1, 2 ug IE1. N-terminal

sequence identified the amino sequence of IE1, MAFNEE. Molecular weights of protein

bands are shown in kDa; 15% gel was used and stained with Coomassie Brilliant Blue

R-250.
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Fig. 4 Detection of IE1 production by western blot analysis.

Lane M, low molecular weight protein markers (Bioman); Lane 1, 0.3 ug IE1 was

separated on 15% SDS-PAGE and transferred onto PVDF membranes. Anti-IE1

polyclonal antibody was used to detect IE1 antigen. The arrows indicated 26 kD IE1.

Two protein species of 26 kD were visible.
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Fig. 5 Results from far-western blotting showed the binding protein of IE1 in

hemocyte lysate of Penaeus vannamei.

Lane M, low molecular weight protein markers (Bioman). Lane 1, 3 ug hemocyte lysate

protein was separated on 12.5% SDS-PAGE and transferred onto PVDF membrane

incubated with IE1 then probed with anti-IE1 antibody revealed three IE1-reactive

bands.
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Fig. 6 Stimulative effects of WSSV viral particle on phenoloxidase activity in the
hemocyte lysate of Penaeus vannamei.

The treatment and dosage of each column : the first to the sixth column, Control,
hemocyte lysate prepared in CAC buffer only; WSSV viral particle, hemocyte lysate
prepared in CAC buffer containing various viral particle at 0.4, 1.2, 2.8 ug ; LPS,
hemocyte lysate prepared in CAC buffer treated with 30 ul LPS (3 mg/ml) ; PTU,

hemocyte lysate prepared in CAC buffer treated with 30 ul 1mM PTU. Each treatment
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of phenoloxidase activity was detected after 10 mins. The results from the experiment

(n=9) + SD performed in triplicate are shown.**p < 0.005, *p < 0.05 significantly

different compared with control by Student T-test.
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Fig. 7 Temporal phenoloxidase activities in hemocyte of control and after WSSV

viral particle injected Penaeus vannamei.

At the indicated times post injection, total lysate proteins were extracted from hemocyte

and analyzed for the phenoloxidase activity. Control , inject 60 ul PBS; 1ug WSSV

viral particle, inject 1ug WSSV viral particle ; 3 ng WSSV viral particle, inject 3 ug

WSSV viral particle. Phenoloxidase of each group was detected in 10 mins after

extraction. The results from the experiment (n = 9) + SD performed in triplicate are

shown. **p < 0.005, *p < 0.05 significantly different compared with control by Student

T-test.
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Fig. 8 Temporal phenoloxidase activities in hemocyte of control and after WSSV
injected Penaeus vannamei (A) detection of proPO by western blot analysis(B)

(A) At the indicated times post injection, total lysate proteins were extracted from
hemocyte and analyzed for the phenoloxidase activity. Control , inject 60 ul PBS;
WSSV dilute 100 times, inject 60 pl ; WSSV dilute 100,000 times, inject 60 ul.
Phenoloxidase of each group was detected in 10 mins after extraction. The results from
the experiment (n = 9) + SD performed in triplicate are shown. **p < 0.005, *p < 0.05
significantly different compared with control by Student T-test. (B) Western blot
analysis quantified the proPO at the indicated times , 0, 2, 4, 8, 12, 24 hpi, post injection

using proPO antibody.
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Fig. 9 SDS-PAGE profile of recombinant WSSV 364 and WSSV IE1
Lane M, low molecular weight protein markers (Bioman) ; Lane 1, 2 ug WSSV 364 ;
Lane 2, 2 ug WSSV IE1. Molecular weights of protein bands are shown in kDa; 15%

gel was used and stained with Coomassie Brilliant Blue R-250.
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Fig. 10 Suppressive effects of WSSV IE1 on phenoloxidase activity in the hemocyte
lysate of Penaeus vannamei.

The treatment and dosage of each group : the first to the sixth group, Control, hemocyte
lysate prepared in CAC buffer only; IE1, hemocyte lysate prepared in CAC buffer
containing various dosage at 0.3, 1, 3 ug ; WSSV 364, hemocyte lysate prepared in
CAC buffer containing various dosage at 0.3, 1, 3 ug ; LPS, hemocyte lysate prepared

in CAC buffer treated with 30 ul LPS (3 mg/ml) ; PTU, hemocyte lysate prepared in
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CAC buffer treated with 30 ul ImM PTU. Phenoloxidase activity of each group was

detected after 10 mins treatment. The results from the experiment (n= 9) + SD

performed in triplicate are shown. ***p < 0.0005, **p < 0.005, *p < 0.05 significantly

different compared with control by Student T-test.
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Fig. 11 Inhibition of phenoloxidase activity when IE1 was added to the pro-PO

activation fraction before or after the elicitor

The treatment and dosage of each group : the first to the eighth group, column 1,control,

hemocyte lysate prepared in CAC buffer only; column 2 and 3, IE1, hemocyte lysate

prepared in CAC buffer containing 3 pug IE1 in 10 mins and 5 mins ; column 4 and 5,

LPS, hemocyte lysate prepared in CAC buffer treated with 30 ul LPS (3 mg/ml) in 10

mins and 5 mins ; column 6, LPS + IE1, hemocyte lysate prepared in CAC buffer

incubated with 30 ul LPS (3 mg/ml) in 5 mins and then incubated with 3 ug IE1 in 5
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mins ; column 7, IEL + LPS, hemocyte lysate prepared in CAC buffer incubated with
3 ug IE1 in 5 mins and then incubated with 30 ul LPS (3 mg/ml) in 5 mins; column 8,
PTU, hemocyte lysate prepared in CAC buffer treated with 30 ul 1mM PTU.
Phenoloxidase acitivty of each group was detected after 10 mins treatment. The results

from the experiment (n = 9) + SD performed in triplicate are shown. ***p < 0.0005,

**p < 0.005,*p < 0.05 significantly different compared with control by Student T-test.
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Cammarata M and Parrinello N., I1SJ. 2009; S67-S76.
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Table. 1 Buffer with various concentrations of Guanidine-HCI used in denaturing

and renaturing.

Guaniding-HCl 6 M buffer | 50 buffer | 4 M buffer | 3Mbuffer | 2Mbuffer | 1M buffer | 0.5 Mbuffer |0 M buffer
100% Glycerol (ml) 2o 2.9 2 2.9 20 2o 2.9 20
SMNag] (ml) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
1M, pH 7.5(Tug (ml ) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
0.5 MEDTA (ml) 005 0.05 005 0.05 005 005 0.05 0.05
10%(Tween-20 (ml) 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
8 M|Guaniding-HCI (ml) 1875 15625 125 9375 625 125 1.3625 0
Milk (z) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
1M, pH75DTT () 25 25 25 25 25 25 25 25
d water (m]) 245 5575 87 11325 1495 18075 196375 212

Time / Temp 15mins/RT |[L5ming/ BT |L5ming/RT |L5ming/RT [15mins/RT (ISminsfd 'C |Sming/d T [ON/4 T

Buffer should be freshly prepared

Wau et al., Nature Protocol. 2007; 2 : 3278-3284.
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