g=to] W ska] 2] A 214 A 15 (2008)
J Fish Pathol., 21(1) : 13~ 20(2008)

H Red SeaBream Iridovirus(RSIV) Q190 W2 SF2| FXE|Al
2! Heat Shock Protein (HSP) 702| 54

ANE - HHE - HMF - JIEIRR MOIX RS - AEE - 2HF
Aukishi AF - SR el s, "ol slslt sk k87 B8kl Al

Cumulative Mortality in Striped Beakperch, Oplegnathus fasciatus
Infected with Red Sea Bream Iridovirus(RSIV) at Different Water
Temperatureand | dentification of Heat Shock Protein 70
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This study eval uates the pathogenicity in striped beakperch, Oplegnathus fasciatus infected with red sea
bream iridovirus (RSIV) at different water temperature (17° C, 20° C, 25° C and 27° C). When the fish group
was infected with RSIV at 17° C and 20° C, cumulative mortality did not show any significant difference
with control group. In contrast, the case at 25° C and 27° C, cumulative mortality reached more than 80%.
However, RSV was detected from al of the fish in each temperature. To confirm a relationship between
temperature change and heat shock protein (HSP), partial HSP70 cDNA was isolated from striped

beakperch.
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199841 8¥ =} 9¢o) E9E 4o et X, Paralichthys olivaceus, =} Takifugu
Z}R| o] EEo| A Al BAIE 7] AJZFSE rubripes, Murray cod, Maccullochella peelu pedlii,
o] (Ohetal., 1999, Jung and Oh, 2000) 10¢] W7+  Dwarf gourami, Colisalalia, +%2] ¥t} 5 nj
et deje) BE FARANA FAS FAA S W WY oS FFj0e ¥ Yot
1 red seabream iridovirus (RSIV)+= #2008 A12¢]  (Go, et d., 2006; Lyu et a., 2006; Matsuoka et a.,
double-stranded 34+ zFo ™ dnglelinear® = 1996). Red sea bream iridovirus disease (RSIVD)
o] Sl Iridoviruss} Megalocytivirussoll £3te] = x|ofol|A] AJoj7kA] BAiste] a7l Bl
£ wpolz2olt} (Van Regennorte et d., 2000). 3l I8]& FH, 29-33% o] G, 23-27°Ce] 4
RSIVE 7HAl&E, Acanthopagrus shlegdli, o],  2oA] ¥Aidlty B 7 %o 2t} (Jung and Oh,
Lateolabrax sp., Hre], Seriola quinqueradiata, 5 2000). RSIVDE FEH b= SEox 1 15|
Ao, Epingphelus septemfasciatus, 730], Tra- 7} & A& &84 Ao} (Kimetd., 2002). s}
churusjaponicus, &5, Oplegnathusfasciatus, ] A%}, Iridovirus=} Megalocytivirus<:2] Turbot iri-
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dovirus (TBIV)+= 22-25° Col|A] turbotel] 73st H
94¢ YepAT Y9} Eiow-b— ﬂ**g
< UARE HAdS A 2
(Oh et d., 2006), Iridoviredae famny Lymphocys-
tivirusg-2] Lymphocystis disease virus (LCDV)+=
Q% §80] 2°C 229 893} 11 F e
SAHHEE Kol Zlo] Hixe] gt} (Kitar
mura & d., 2007). ©|x]& Iridoviridae family 2]
RSV, TBIV 2 LCDVZAAY} 3= LH3
ﬁr?ﬂﬂ Aol FlEo] YARE, &3 Aol A
+ ougk Mz A=Al et A+ A

%’i% Aot gk o] /] Z~E# 2 biomarker
Z 4] heat shock proteins (HSP)ol| &3l oA-+= Tt
& Bs]o] gl HSPsE JS e} Q8
=ol 4] polypeptide chainss} Zested 55 A
st whde) foldngg A9YsHs 7k chaper-
onese 2A 9y AEYAZHE AELE 3
EAZIE 983 Mol g HeRkeS St
A71=d Bkl (Steward et dl., 2001; Basu et
a., 2002), HSP70 (70 kDaprotein)-& &%= »~Ed|
2ol oal fFrigol d#Ad Aot (Iwamaetd,
1998, 1999). o]zjgk HSPol| thet A5 2=
o] WI7AAS Hol= iridoviruse] 7ra=3 &
Hlo} 9 7hsAdo] eldRh

ool - AexE= RIVE Fof w
AL FHIY] A7 A7e) Ao Fe
(17C,20°C, 25°C ¥ 27°C)&Z RSIVE 919
07 AN BB AN %—a}z. 7)
7] B EolA ] &= upelH X el wh
£ NS S e ThEel HSPTO
AL 3ol & ExRog o}tz ¥R
S5 HSPI0 f7Ake] 97149 Qg
Jstarzt gk

il

4§ r}E

_BL'rlo
FInJ
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Agel Aehd
21~24cm, 50~60g) & 7]5ke] RV s} A
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it
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4% - e AlolA] - AEg - AEY - enF

ol ZEHA G2 A st Aol AR

s

[e]

1P/ A HOHE HE

HEE RIVE 2002 = 10€ X0 Hall ¢ g
7oA RIIVe] ojs] HALE B50 25E
3le] GF-2 Cdl-lineol] 9Jsf wfjcks nlo]g]
o (titer: 10 TCID=/100 ul)= 21$] 7ol A}
stk AEARS s HY FRAAA
H (17°C,20°C, 25°C Y 2I°O) = 25¢7 &
A vlolelAg 100Ud B FARste] 15
FAHAE #FEGlth 159 & Ad &
de EE JHAE siFste] A% s
=3t PCREHCSZ Kim 5 (2003)0] X313k
TBIVMCP—lF, 5-CTCAGGTGCGAACG-
TAACC-3'9} 1R; 5-TTGACTGCAATAAC-
GACCAGTTC-3 primer sets (PCR products: 1299
bp)E AH&3te] RSIV HZEel ARE-SF3ATE PCR
ZASEE 94C-1min, 59°C-1min, 72'C-1minS.
2 35cycesi 33it) PCR producti= ethidium
bromide7} A71¥ 1.2% agarose gdoll A 719 E
ake] UV stell A glstith

r

™

A

A

DM M M ok [ dE oo

Nme )

Heat shock protein 70 (HSP70) S&1X} Z4AH

=59 HSP0 2= A et7] 918k, =
& AW el HSP702] mRNA 9] xS w9 &
HOR APCAHLER ZAHH FZo 52 ¢
daAs 7HE & WIAPIE S EuS sietaL
op7lm| o} 1AL HE3}o] total RNA H2]o] A}
23199th Totd RNA &= &3 organod
HBSS (Gibco BRL)S 198]&& H7lete] #2

712 #43} 3k 15-ml polypropylene F-Hoj
%71 & 1.2ml chloroforms- 7}3F & 30%7F L
Hlal37, 20° Coll 4] 587F A X]ala, 12,000% g=
£ CollA 5EZF fAEY o]— . RNAE >3}

=2
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olX 57 Qaliel siick B FAES
Z}7FE 5% o e-2 M| Z3s 3 5000xg=Z 4°C
oA 5E7 9aRT a7, 4Eg A F A
&S 300 ul RNase-freewater & AF2-31e] S &
51903, %% RNAE HSP70 A=< 9)3t RT-
PCRe] 580 2 A-g-3l9c,

Reversetranscription PCR 2 HSP |SMAF 97 (MY
2u

RT-PCRZ one step RT-PCR kit (Qiagen, Vaen-
ciag, CA)9} 10U RNase inhibitor (Gibco-BRL)E
AHgsted ekt RT-PCRS 9j8) AMe®
primer= universal primer (Forward primer; 5'-
GGNGGNGARGAYTTYGAYAAYMGNATG-3,
Reverse primer; 5-GCNCCNACGNGGNGT-
NCCNCAGAATATCGAGAGT-3)E AF&-3Fith
HES- A0 2= 50°CollA] 6057t reverse tran-
scription ¥EHS-A]7] 27, 95° CollA] 1587} Taq acti-
vation A7l & 60°C 1%, 72°C 1%, 95°C 30x
£ 1312 slo] 393) WO, HF Wl
XA 60°C 2%, 72°CollA 1057F A7 uke-A]
ZA . PCR products= ethidium bromide7} %7}
1.2% agarose gelol] H719=3te] UV Stojl A &
013} 37, Feld PCR product= A#)5le] F7]
Mg Aol ARg-skslt

IHH

I D
AHELE (17°C,20°C, 25°C 2 27°C) 74

143 17°Ce} 20°Ce] 7<%
% ¥ A% TR AL s
? d94g Fxel M RIV A
% ¥ 3% aﬁw AL ) AFse] A
15051714 200ke] % 18 wiel7t 9
Aol S T AAES e, 27C
Z M HE F 2UARE A B
Aste] HYERY 158744 207te) F 16
vlel7} sAbstel B0%e) 5 MRS LheR)
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Fig. 1. Graph showing mortdity in fish injected with red
sea bream iridovirus (RSV) a different temperatures. &:
17°C, m:20°C, A: 25°Cand x:27°C

Atk (Fig. 1). 1% 25 ¥ 7}
25°C 2 27°C) AF§5329)
sampling 3led WA 220 2 HE DNAE 27
ste] PCRE 3t 23 ZE AF o4 RV
7t AZE o], RAVE Al Efgohar OHH
AR ool R opd ARE o
Ao, 2527°C Alolo| A Arth A OE =
A& = Ao B, o=
h = (1999)0] B8 k&l A] 23-26°C
HLANA HAE TSt Harel frAle)
ath 8, RIVEF 7222 Iridovirus=tol] &3+
lymphocystisdiseasevirus (LCDV) = =% w3}
el P4 A ety nysel 9
=8, LCDV = A A] AUalA 20°CE A5
sto] A AWelA F2jo] EhlkaslA K=
(Kitamura et a., 2006, 2007), LCDVeol| 7+ =]
lymphocystisZ &43+ oJAlE 20°CellA 10°C
2, 20°Cellx] 30°C FZo 8 F2HstE A7
W lymphocystis7} AtdEe}t 24w o] LCDV 9
A Fdstel wzEtM 10° Col A
LCDVell ¥ ofAl= lymphocystisE /st
A BARE A= A&EH 02 BF3ta ok
7} £20] 20°C A5 = =™ lymphocydisE &
Asle AS Baste] LCDV B3} 4 Ws)
o W BEAS Hyskth (Mosharo e al.,
2007; Mosharrof et d., 2008). 3tH, TL3t Iri-
dovirus}el] &&= RSIVE] 7+dd] &8k Wy
I Fo5F7F He 57 oAl AR Eet
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Fig. 2. Comparison of the derived nud eotide sequence of HSP70 between striped beskperch and flounder.

o] Aol gt
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WellA w1zksiAl wkg-s
Ao BAE 7L A=
3}l heat shock proteins (HSP) 70 F5-513
(McConkey, 1998; Deane et a., 2006; Heredia-
Middlenton et a., 2008), &=l A= oF2 74| ¥

il
-
a

o

T vlvisht & e
JoA] AL B

[ o B =

AL

A Ak o

YA Ee] L 4
pimerE ARS8l HP70 f3A=E

1475

XA g HPT09] Fzks dF-&5 Elst

12 938l EF9 heat stressE 7}l
HP702] T3z-S Z=7FA7]3, revarse transorip-
tion (RT) PCRH 3} HPZHZ°] 7153F universd

Slsksit.

g1 672pe] A71NLS BRlslel Fig 29} 3
o YERITE StelEl 971D dAelA B



Cumulative mortality in striped beskperch infected with RSIV 17

ol HSP70 (AB010871) S =}2} 97%¢] ho-
mologyE Ho|Z (Fig. 2), g% % platyfish
(AB062113) 2] HSP703} 72 group= A 5fe]
E59 HP700 2 Ag=Qlet (Fig 3). =3 =
&9 HP70ES A5 (Y08582) HF-A|7)E<
(AB062281)oll 4] B ¥ HSP70d= 44 A
& 7 AATh I¥rH o E HSPs= 7|
Al familyz2 E5F3l=t)], Ex}zo] 85-90 kDao]
HSP90, 68-73 kDa®] HSP70z} 16-47 kDae] =+
= TAFS 7H] HSPZ yseth HSP02 A X
2743} geoid S22 5479 THS B
A171H, HSP70-2 polypeptide chainse] foldingS-
Hv 52} chepaonel 2 LA a, AEA}
HSPE % Solgo] 9E tdt 715g
ZeoZ d#x gtk (Kiang and Tsokos, 1998).
o] Foll A HSPsEtaL Bl o de §43% &
=13} (Misaraet d., 1989; Wagner et al., 1999),

A= (Gamperl et d., 1998), oxidative stress

=
TS

T
Zh=

0.003)

0.039

0.656

0.183

(Broome €t a., 2006), A+ #Y (Mayr et d.,
2000) 2 thFet =4 Bl =EHASH AW
NA sk T Holth HSP70> & ~Ed
2ol WhgshE 7Pg WAl whl o), of &
2E# A gkl key AEg Faske AR
dH % At} (Deane et d., 2006; HerediaMid-
dienton et a., 2008). 3} o] FollA HSP70
necrosise} apoptosisZHE M EE Ho sl o
g T WYl HAsty = Ao E HIEo]
2lo] (McConkey, 1998; Deane et d., 2006), HSP
7F ol 9] Aol et HRE Ztom 7
dresse} o] #AA3IL S AAISIAL UTh
2 ApiMe 229 adE 1
FoFAAIRE &5 HSPT0 Fxdzte)
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