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Abstract: The VP2 gene of aquatic bimavirus, Korean isolate (GC-1) was cloned and expressed using the
baculovirus expression system. The VP2 gene and VP2 partial gene, which contained a neutralizing
epitope, were constructed for recombinant transfer vectors, for baculovirus expression. The expressed
recombinant proteins were confirmed by indirect immuno fluorescence antibody (IFA), SDS-PAGE and
Western blot. The level of expression was checked at regular time using TFA and Western blot. To
measure the neutralizing activity of recombinant proteins against GC-1 strain, the antisera against
recombinant proteins were produced by using guinea pigs. The result showed that the antisera neutralized
the GC-1 strain. However, the neutralizing titer was higher in antisera against the VP2 gene expressed
recombinant protein than that of VP2 partial gene recombinant protein.
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o|2ie] thakgt ofFol A REFHIL U FAH e
2 72 oFAalibolq) 2y Be} (Sebastes schlegeli #1227} Tk [9, 13, 15, 23], FAluLbnlo]H 2 & )

Seel A FelE samlold s GCIFE wiunl o 282 7MY olF T2 RNAS 741

o)~} (Family Birnaviridae), 5w utole]Z2a& (Genus o ol ywH el FREA HES X UA o o ZJ
Aquabirmavirus)®] %3R= RNA viojgizzelt [1]. wivtelk 3 60 nm9| slol2i2uolt} [23]. A Ulo2] 2 7h&
olgfistoll = FolHolfFolM FE elA AT HE o 7F4 Wol ¥2 B1¥ IPNVe] RNA 348 % 7|
4 #7% AAS Hlolel 2 (Infectious pancreatic necrosis of 4 7h2d F2 BE @9 A5 9F 2900 bpe 7
virus, IPNV), 7}g2] A dd F@H dholel 2 (Infectious ol & Xuw ok 90 kDa2] ¥2e-8 A H74 2 dsRNA
bursal disease virus, IBDV)7} 9J2.1 =Ajwjunlolei A polymerase?] VP1£ &ty 9low, whd & 24 (¥
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A A2 oF 3,100 bpe] ZolE A3l N-pVP2-NS-VP3-C
9] &2 A H polyproeing T35 UTh [5]. VP2
= upol#l el F8 AAZ T AZ A npole ol of
g Bol Z3aAE FEE § e FUFERE AV
Ao m, VP3s UlFo] ulolal 2 PYA= Gl FZ A 5
Atatolg] 2o dist FEILAE AT ATt (U,
22]. ©j polyprotein2 ¥ F ¥ A (nonstructural,
NSyl ulo|zl 29| protease 2Hg-oll ofsf) dde]o] 7zt
o] A7 VP2 (pVP2)e+ VP3R A3 w, pVP2E ¢
Arislo] AdLet VP2U) Flok 24 Adle ol 3 /¢
ol 2l & 71d 815 large open reading frame (ORF)3} T
Eol 17 kDa ZL7]9] AL I ss VPSE UelA]
3):= small ORFo] &t o] small ORF:= VP2 &A 2}
o] 5 Widel] 9IRS glen 1 7)ol dEME o}
A ghdstA e AR LTt [10]

FAutol B A GC-15: ¢F 2,776 bpel ZHeole]
E4 B9 3,086 bpe] oje} HA AE XU 9lew, B
A Ao A H7)*E-2 GenBankol| 553} THassession
number: AY064396) [14].

AUl g 2= why st fFelA & HsiE
do)E wolsaFH el SuRA I Hdfe HA
Z7VAll vk weka 2 Adel e dpgiA o
a3 g otk B A4 olod gk A b
oA I ksl ake] Foll A 7h ol SAlshal e
olF39] shtel FuE-eto A Hele =auLbulel

28 o) Fatal wholei o] UIF YT FET &
R VP2 FARE BHAA AL e ALE )
& 712978 FA5IA Sk
Mz o ey
upol#j A 9 AE
B 480 A8 Sl 2 GCIFE A
TN R Tl zVBoTVY ReE Ao

= BEsery 2 BHSH 43S 2 (9] @ F 3
wojetm o) e oMet ol A, HaE T
& A AHEFHATE GCIFE Aolshol i Fef AE
1 Chinook Salmon Embryo-214 (CHSE-214) 4| & o]-&
st} 22 A7 oW CHSE214 AlEE 10% AEloldH
(Fetal bovine serum: FBS, GibcoBRL, USA)o] &%
Farle’s minimal essential medium (EMEM, GibcoBRL) t}
A& AHgsted vl oFshdTh

ulol & AN &

GC-172] 2ol © = 78] Hlo|2] RNAE Chung
5 3219 WS ZEete FE3H 2, DEPC (Diethyl
pyrocarbonate, Sigma, USA)E X E|® FHSol L3l
#A 20T X3

Reverse transcriptase-polymerase chain reaction
(RT-PCR)

GC-1572] VP2 §HAE 5ol primersE o] &5t
RT-PCRHC 2 ¢DNAE st SEHAIZTH VR &
ol F A= GC-12] AMY7IMES FZsted Table |
o Msh ol Aztallch VP2 % BAE FEal7)
218 primer= VP2 12 WA 2L VP3 f8 k9] N-g
o AR7E X3 e RS Ao, 28F<
A S Slste] AA VP2 §A4A4E 7 FRos T
of A Ztalit Eak VP2 Vo] F5} epitope 91T F
Z&17) 218 VP2 dRF AR SEolE @Y primerE
AHE-319ith. B E primer= Forward primere] 5°-2tthol]
A A AR Sma 1 enzyme site (COOGGG)E “12]37 reverse
primere] 5’-ekol = Nor I enzyme site (GCGGCCGO)&
Wrtelel Ay AUE Golabl sdom 2% &8
& Eol7l 3 zt primere] StEel F sje] CCH7E
A71skeltk. RNAE F&ated A 5 31 w9
RNAE cDNA FAEFHE (5 Ist buffer 10 ¢, 0.1 M

Table 1. Primers for cDNA synthesis and PCR amplification of the VP2 gene of GC-1 strain

Primer Position Sequence (5°—3’) Coding region
VP2/fL.F 117- 134 CC-CCCGGGATGAACACAACAAAGGCA™
VPYf1.R 1662-1683 GTICTTTGAGGTTGCGTGAGAG

VP2-NS-*pVP3

VP2f2.F 1599-1619 GCAGCAGGAGGACGCTACACT
VP2/f2.R 2355-2369 CC-GCGGCCGCTTATCATCTGGCCATGGTGGC
VP2/p.F 573- 5% CC-CCCGGGAACACCAGCCAGTCACC™ VP2
VP2jpR 1137-1151 CC-GCGGCCGCTTATCATCCAGGCACGTTGCC P

Sma 1 site and

.. T
partial region,

Not 1 site
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DTT 5 puf, 10 mM dNTPs 2 g0, RNasin 1 p0 % 1 g
Moloney murine leukemia virus (M-MLV) reverse
transcriptase, Promega)ol] %1 37°CollA 907+ Hhg-A|
Zth ole} o] A cDNAT ths @A 2] PCR ¥Hg-
of do3t Fgog AEEgon PCR ¥HEE thEt
o] a3tk PCR WHE-E8HE (10 X PCR buffer
[100 mM Tris-HCl, 500 mM KCl, 1 mg/ml gelatin, pH
8315 pf, 25 mM MgCl; 6 p¢, 10 mM dNTPs 1 pf, 100
pmolf/l2) z} primer 1 y4¢, 2.5 units Tag DNA polymerase
I1 p)oll 15 pee) cDNAE YW1 ZH/H58 78l & 50
wre] £e0 2 31}, PCREY- GeneAmp PCR system
9600 (Perkin Elmer)& A}-2-38}e] aiatgion PCR &
FEE 95Tl 387 A ©A HAEE A7 L F
95°C 187F HAIWEE primero] W& 54°C-58C 187+
AARRE 783 2T 183 AREeg & 353 AJH
o HEHo T2V 387} "J%‘?}%% AR F
PCR W3- FEAZTE PCR AHE

2 A7 ES drsted Eelstairt

5% agarose gel

VP2 547 3d

VP2 fAz wE 2 s gRutely s BHAAE o]

&3 —rﬁﬁdu-_ﬂi :‘Li”-% 2138ked pCR2.1 (Invitrogen,
USA) WEl & &30 ZEWE 2+ pAcGP6TA
(Phamingen, USA)& AF&-3lich W EZblolg] A8 Ac-
MNPV (Aurographa californica multiple nuclear polyhedrosis
vins) & AME-EFl T mtel2l i FAA717) S8 EE
M Q) Sf 9 (Spodoptera frugiperda) N EE AHRsFI L
w A E2) =Aoll= Grace's insect cell culture medium
(GibcoBRL, USA)E AHE-31%

VP2 AARAAE RRHCE ZEE ¥ ol 25
AEE AR dste] Nee 1 AFta: A B9lo F
Eobg& AAATIZ HHHE 2] Sma ] 3 Not 1 A THE
& Rl ARlsle] AZT FARE PSR pVPIF
2 wWestelth VP2 ¥R ad U 2E0E2 3
2Ysly aswE e Smal 3} Nor [ Ajghai §-9]o)
Aslstel AT A4S BHAO pVP2E
wEtck AR FAzke] W EZuelei 2] tranfection
2 BacPAK Baculovirus expression system (Clontech,
USA)S A28l 0 wansfection 342 A ZAbe] 4
218 uhgtu), Transfection § CPE7} vlepdt Sf 9 3L 9]

olN

o
n:

B Fel-& 4T ol BpshuA AHE-sTh

A2 ‘1Z}°l ¥l AT vholel22] DNAE
F2% § PCRE o] &3t elslalon, Axg
El LL M*%‘ el GC-1729] 48 3-& o] &3 IFA
HoR gelstaick IFAT sl Avled ol wiud

g s LatolRlA GC19 VP2 24 451

Sf 9 Ao AZF vlo]lH A8 moi 0.10] HEE HE
ato] diokst ¥ o ECR FAHAFIE FITC7 %45
o} A& goat anti-guinea pig IgG (Sigma, USA)Z H 4 3}
vk 2¥E Az dEe 5442 SDS-PAGE ¥
Western blotg o]-&8te] &<latrt

Azy dade) 383y A%

g Az Budel de YRS 2eAE 3}
A A2 vholeizrt AR Aﬂi% %‘-Q‘i% 73
8 7uge) mER 25 ¥E .
7HA L7 38 FEsldden 3= @17}% E}ejs}y_ Kk
Hsto] GRS Aarstleh Az Dol te 3
Fye) Grhe Prlel FAMOZ gelstgon] 83
o] GC-17oll thgt Fol54d HFAYEE ol 83}
o AAstch

# o

RT-PCR
FAmLptol 82 GC-13el 4 3235 RNAS VP2
5ol primerg ol &sle] VP2 AAFxbe F R
1}¥0} RT-PCRE {;_]/\]7'5}03’0111 1 A3 1.6 kb2 0.8
kb A7)e] Azt el FHHUTS FAFL 5 AN
I VP2 ﬂ%ﬂ—%ﬁx}“ 06 kb =719] AR Aol &
ZEASE AT 4 AU (Fig. 1.

Fig. 1. PCR amplification of VP2s ¢cDNAs. M; 1.0 kb
marker, 1; VP2/f1, 2; VP2/f2, 3; VP2/f1-2, 4; VP2/p.

VP2 534 Y ¥ 3 9w g
A2 VP2 ARk AZH SR} AR WE

F“}Ol 2] Sf 9 Al HFe = CPEZF Wehd Al
EEHE DNAE— & F PCRE HAlste] #cldlgie



A7 AAFAAE 1.6 kb 0.8 kb Z7]12] PCR
B, FERAAE 06 kb 2719 PR g S el
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2 olgstel IFAYOR Helstgom (Fg 2),
u F VP2 AA A ZE gL 24
AZFEE 96AUAA, B AEG A 364172

T

B 48A07HA) WA FE e #AT 5 AN

Rl =)

(Table 2).

Fig. 2. Confirmation of expressed recombinant protein by
TFA. Mock and recombinant virus infected Sf 9 cells were
reacted with GC-1 specific anti-GP serum. A, mock
infected Sf 9 cell, B, Sf 9 cells infected with rVP2/f, C,
Sf 9 cell infected with rVP2/p.

Table 2. Detection of expressed rVP2 in recombinant
baculovirus infected Sf 9 cells by IFA

Time after infection with

recombinat baculovirus  6h  12h 24h 36h 48h 72h 96h

in Sf 9 cells

Mock -~ - - - - -
+ o+

+

VP2t - v
+ o+ o+
+

VP2/p ———++t-

+, The fluorescence intensity is one-fold.

++, The fluorescence intensity is two-folds.
+++, The fluorescence intensity is three-folds.
+. The fluorescence intensity is weak.

SDS-PAGES} Western blot-& ©]

Aol EA ol

VP2 QAR BEA AR T2 oF 54
KDa Zi719) Wiz B30 2 uehton (g 3) A7
o EE s Az ld FYEE A velss
7§ 2dHE veRr] ARk 797 FEE
o} (Fig. 4). VP2 RESAAS WA 7] A2 vy
2 29 kDa HUbE 23 184 kDa Huth= £ iR]4A 2
ARE] HER7] MAES 3YU7tA] BFE AT (Fig 5
and 6).
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Fig. 3. Analysis of expressed recombinant full VP2 protein (rVP2/f) by SDS-PAGE (A) and Western blot (B). M, protein
marker; 1, rVP2/f infected Sf 9 cell lysate; 2, GC-1 infected CHSE-214 cell lysate; 3, AcMNPV (wild type baculovirus)
infected Sf 9 cell lysate; 4, mock infected CHSE-214 cell lysate; 5, mock infected Sf 9 cell lysate.
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Fig. 4. Analysis of expressed recombinant full VP2 protein (rVP2/f) with time by SDS-PAGE (A) and Western blot (B).
M, protein marker; 1, mock infected Sf 9 cell lysate; 2, ACMNPV (wild type baculovirus) infected Sf 9 cell lysate; 1d-7d,
rVP2/f infected Sf 9 cell lysate.
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Fig. 5. Analysis of expressed recombinant partial VP2 protein (rVP2fp) by SDS-PAGE (A) and Western blot (B). M,
protein marker; [, rVP2/p infected Sf 9 cell lysate; 2, GC-1 infected CHSE-214 cell lysate; 3, AcMNPV (wild type
baculovirus) infected Sf 9 cell lysate; 4, mock infected CHSE-214 cell lysate; 5, mock infected Sf 9 cell lysate.
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Fig. 6. Analysis of expressed recombinant partial VP2 protein (rVP2/p) with time by SDS-PAGE (A) and Western blot
(B). M, protein marker; I, mock infected Sf 9 cell lysate; 2, AcMNPV (wild type baculovirus) infected Sf 9 cell lysate;
1d-7d, rVP2/p infected Sf 9 cell lysate.

IFAS o) 28 Az UMz Re Y2at §YPo]  OF Hlsdn Fig 7). AZF 992 FAE9] GO
sl Fol i3t Z3k5E AWS N AH GC1F of
A2=g Gl Fo) i3k gAY Avke BT IFAY g Fabzol lE8 FshAnh
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Fig. 7. ITFA assay with anti-rVP2s serum against GC-1.
GC-1 infected in CHSE-214 cells were reacted with control
guinea pig normal serum (A), 1:100 diluted guinea pig
anti-rVP2/f serum (B) and 1:100 diluted guinea pig
anti-rVP2/p serum (C).
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