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Monoclonal antibodies against porcine group C rotavirus VP6
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Rotaviruses have been known to be a major etiological agent of gastroenteritis in both infants and young
animals. Subsequently new rotaviruses, which were morphologically indistinguishable but antigenically
and electrophoretically distinct with each other, were reported from several animals throughout world
including Korea. These new rotaviruses were named as non-group A or group B or group C rotaviruses
and so on. It has been very difficult to isolate and grow the non-group A rotaviruses in vitro, and this
has greatly limited the characterizations of non-group A rotaviruses and serological studies. In this
study, monoclonal antibodies (MAbs) against porcine non-group A rotavirus were produced and
characterized. The VP6 gene of porcine group C rotavirus Korean isolate(#06-52-1) was cloned and
expressed. For expression of VP6 gene, baculovirus expression system was applied. The VP6 gene and
expressed protein in the recombinant virus were confirmed by polymerase chain reaction (PCR), indirect
fluorescence antibody (IFA) test and Western blot, respectively. The expressed VP6 was used for MADbs
production. The MAbs produced in this study would be promising as diagnostic reagents for detection
of group C rotavirus infection.
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7}7} coding3HCH(Estes 2}

ZEpHlo] B 2 (Rotavirus, RV)E=  Reoviridae family,
Rotavirus genus®]| &3}= vlo|H AR [ X}+= 117)
9] B o] 9l& double-stranded RNA (dsRNA)Z
T/Eo] glom Hio|HAYRLS] A7) A% 70 nm
2 ydto] ¢l vlo]g] o]tk RV icosahedral & El
2 A8 e el capsid =, outer capsid, inner capsid
18] Al core capsid’} dsRNAE Zalar ok zhzhe]
dsRNA A= 679 =Tl Z(VP1, VP2, VP3,
VP4, VP6, VPT)1} 67]2] v L=kl Z(NSP1, NSP2,
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Cohen, 1989). Inner capsidof] ¢J#|5}aL Ql+= VP6=
(Groupy& A3t A~G7HA] 7709 Fto = &5
o] &t} Group A, B Z18]31 C RV AR 5&90| A
Ao} A S oy Hiy , group D~G RV=
OFR|71A] FEof ATt Eﬂl‘:loi Q) tH(Bridger, 1987).
VP6:= -2 group®] &3}= RV strain Ao]of 5-5-2]
¢l epitope”} EAH3}F7] wiitof] AT wf =3k F4
Feor A don SIS AN T A
TollAl VP6 Eo] GZE3}A|7 RV EHE‘LP Jof 7t
TS HolFomA WA o] &8d Hiolth
(Jiang 5, 1990; Madore -5, 1999).
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F 11, pararotavirus® EHFH oW I & 19824 AR
M= Hilklo] FFHASHHOR FQ5HA o] AX
I Qltk(Saif %, 1988; Rodger 5, 1982). Abgha} w4
9] group C RVE= AT SDS-PAGE Alol| A
dsRNA §-27}2] o] mjEFito] vlssitial Bl
Fojg o group A, B, D 12| E RVE} FE|sHA]
S RE FYUSHAIRE FHAL A7FE Aol FH
SHA = ojZckal B glet Group C RVo] 9]
Th AR A2 EEA dojuARE e AR ol A
gl WA= ofZlt #A] group C RV 48

Hgol et Zem HiEglow o]y
Jo] o gt FFFE T thFdo] HAY
St o= FAS] B A A e ofZ A
of gt A7t ol g ro] QI Arh(Collins 7,
2008). Saif 5(1988)2 ®%] group C RVl Cowden
straing 2o = R] AIGA|ZR} g0l AIARA| Ao A
FAAN 7= AdFstal o] o]&ste] A, T
d, FEiet Z12]al dsRNA o] Fujee] tisto] e
ATE sk 1y, oFA7EA] Cowden strain
0] 9] 2] t}E non-group A RVE-2 Al ZafjFofl A 54
AZ1717F o9 7] "ol o]&98 S48 FEs7] ¢
glo] RVY] 0 FHR919 fAAE S2¢sto] &
A7) A57F Eol 3L QUTHEstes &, 1987,
Peralta 5, 2009; Tosser 5, 1992).

A group C RV7} FHEY F2 AAAZ Q1A H
WA EHOoRRE group C RVE HE3H7] 913
RT-PCR, nested PCR, A A}&dn]7 18]l ELISA 52
ko] 7 e }lth(Jeong -5, 2009; Snodgrass -5,
1984; Thouless 5, 1982; Yolken 5, 1978). o] o]
M oA 22lE = A group C RV(#06-52-1)2]
VP6 3% A& baculovirus expression system=2 ©]-8-35}
of HEAF o HHE TWAS o]8&sto] VPO
gt Sol4Ql HEEFAE YAksta S84 19

shers.

Iz 3 dH

HiOI2{A S RNA ==

o] A-ollA group C RV FEF2 ARg-3H Cowden
strain> Linda Saif W>(23}0] 2 FHujjstw)Z K
oL Saif 5(1988)9] "o whEl Yo AIA
% el MAIOA AZEAA FAAA ALgLE
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3, oA RT-PCR®OE group C RV FAoz
sl m4) AAEHE6-S2-1)S Addistn 49
sefste] 2H e WpRTE Hopurol AgsRolc
Group C RV #EF 9l AARZHARA VP6 {7
2} 224 0] A}-8-3F RNALE QIAamp” viral RNA mini
kit (Qiagen, Germany)Z AL-g3}o] A|ZALL] Z2]0]

I L)

RT-PCR R 224

7] group C RV VP6 §AAE ZE57] 9l5to]
GenBank©o]| 4] Cowden strain®] VP6 -G%
(Accession number: M94157.1)& ZFa1ste] Z+2+9] pri-
mero] A|3t& A (Xho 17} Hind III, underlined) & tHH
9]& Yo DNASTAR program© & forward primer—=
GATCTCGAGTCATGGATGTGCTTTTTTCCA, 18l
primer= ATCAAGCTTCATCACCATTCTC
TTCACGGAZ A|&slglct VP6 §-AA= iScript™
select cDNA synthesis kit (Bio-Rad Laboratories, USA)
S Apgstel AlzAe] £400] uek FASIRL Park 5
(2011)9] WS dF $4ste] PCRS 4=3513UT
PCRE ZZ= PCR AFE-L ethidium bromide’} 7}
H 1% agarose gelo]A4] 1 kb DNA ladder (Invitrogen,
USA)2} Zro] 7] g 5ste] 215+ o™ baculovirus
expression systemof| &) Q& A|7]7] £]3}¢] pBlueBac4.5/
V5-His-TOPO® vector (Invitrogen)Z o]-&35}o] Z21]

2 s,

reverse

VP6 X8 baculovirus &4 S 240l

A group C RV VP6 A Z3Hlo]E A= Bac-N-
blue™ transfection kit (Invitrogen)2 ©]-8-5}0] VP6 &
HAA7} 4 transfer vector (pBlueBac4.5/GpC-VP6)
2} Bac-N-blue wild type DNAE A ZALS] &4]o w
2} SY A|3Z o] cotransfectiond} 3l plaque pickingt] S &2
A 23}t baculovirusE == 225+ th Plaque picking
Yo wg g Azautole|A0x VPs Tl
S gelshy] fiske] 7HE %33 A M (Indirect flu-
orescence antibody, IFA)I} Western blot-2 =385} 3T}
IFAS SO A7} vjoF= 96-well plateo]] VP6 2| =gt
Hlo|HAE ZFHA|A A EHA 5K Cytopathic effect,
CPE)Z &}¢13t 5, 80% acetone & 1087+ 114514
th 12} A2 V5 epitope tag antibody (V5-specific
antibody; Invitrogen)Z 1 : 1,0002. 2 3]4]3}o] 100 ul
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# go] 37°Col A 1A ¥REAIZT &, PBSE 33] A
3}t 22} A 2 FITC-conjugated goat anti-rabbit
IgG+M (ImmunoResearch Lab, USA)S 1 : 10002 3]
A3hed 50 WA Yol 1A)7F Wh-2A]7] &, PBSE 33
A5}l mounting buffer (80% glycerol in PBS)E 50
wH Hristel FPgdnFd oz BEsh £ AL
2 group A RV Wa strain®] VP6 Az gHalo| A9}
A group C RVQl Cowden straini} #06-52-12] VP6
A zgutol g A5 SO A2z ZHAAIZ]AL 29°Cof|A]
48A|17F =9t wjoFalelth. CPEZ} ER1w|w Aok
flasko| A A|ZE 2F5ke] 2,000 rpmof A 202 &<t
A2 ste] AE pellet2 PBS 1 mlE Yo =&
A EZu}4f 7] (Vibra cell’™, Sonics & Materials, USA)
£ olgstol e F, A BT A4S Wes-
tern blot A Z =2 ARE-3}0] Towbin 5(1979)2] "o
ute} Saysietc.

EiXl group C RV VP6 £0| HIS=TH| Mt

SO Ajzof group C RV VP6 A =fHlol2| A ]
Zslo] CPEZL Urehibs AL Selst ohg 2l A
25 daEdste] ASHE AASEL pelleto] Hat
5] PBS | mig H7keke] Z-Subiwakas] 2 v}uiet
%, A4l 2] S-S dEEFA Al
o2 ARSItk &Yy} Freund's adjuvant (Sigma,
USA)E Z3F o & 4o 2+ %?,;L??} 35 Orlike} Altaner
(1988)9] HPHo| wa} 4~53% 2] BALB/C mouse2]
foot-fadof] 39 tA o= 3§1 AFsten 12 HE
Al+= Freund's complete adjuvantE 12|31 221} 3%}
% Al Freund's incomplete adjuvant@} &350} =
e =N

TS VP6 AT AR Wl moused)
Aelf =gyt v orRE FH|ZE AEZel SP2/0
myeloma Al|3EE- polyethylene glycol 1500 (PEG: Roche,
Germany)< AF8-3}¢] Kang 5(1989)1} Orlike} Altaner
(1988)°] wof whe} =35l on) F/4d hybridoma
= IFAY o 2 AH3}a 23] o)A} limiting dilutiont]-&
43935} cloningd} i Th.

HEESMQYA CIE HIOIZAQO] WIS

o] dATtoA HAHE TEEFA et tE ol
SO WS- v ol TFAY ez 2Qlskgl
. =, MA104 A|3ZE5 96-well plateof] vjU¥sH &, o

A group C RV (Cowden), A} group A RV (Wa,
DS-1, M, ST3, F45), 2 group A RV (NCDV, B223),
| Z] group A RV (OSU, Gottfried) 22|31 & group A
RV (AEQ)= A AR ek 2442t &, CPE7} ¥
ZFE]H 80% acetone ©. 2 10827 A A F T ESH =
A G DA Lo H 2(CVTT A G AR 8}
ol YA (HEHAF)= Vero2} ST A7} ufjek= 96-well
plateo]| ZtzF ZFHA]#H CPEE &1t 5, 80% acetone
o2 MAHAZH. PBSRE 33] A& &, HARSEALA}
3}= hybridoma H|9F AFZH 100 W& 75t 14]
7+ &et vk A ek RESAIZ] %, PBSE 33] A A5}
a1 FITC-conjugated goat anti-mouse IgG+M (Immuno-
Research Lab)2 1 : 10022 3]435}o] 50 WA A7)st
of 1AZF &%t ¥ESAIZATE PBS= 33 AT %,
mounting buffer& 50 WA H7}ste] FGdu| 7oz
st

Z4 J'll.

VP6 RUII 229 X &Y

=Wl At dAARSAYS Hole HA W
(#06-52-1)1} Cowden strain 7+8 ZZ|ujjoFoi © &2 HLE]
RNAE F=35}19] group C RV VP6 E9] primers 0]
-&3to] RT-PCRZ =37t A3}, 1,188 bp =L7]2] VP6
AR FEEASS AT = AATH(Fig. 1). =
A group C RV VP6 | Zguto]g| 20| Eojctuhulg]
B 73 0gAH, PCR 2 Western blott-& ©]
Gl M 2Hlstet. =iA] group C RV VP6 A =3}up
ojH2F SO Ao HHAIX A, AxdEbolB L

1650bp_.

1000bp_. o+ 1188bp

Fig. 1. Amplification of porcine group C rotavirus VP6 gene by
RT-PCR. Lane 1: porcine group C rotavirus Cowden strain,
lane 2: porcine group C rotavirus Korean isolate(#06-52-1),
M: 1 kb ladder marker.
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Fig. 2. Cytopathic effects and immunofluorescences of SO cells
infected with porcine group C rotavirus VP6 recombinant
baculovirus. (A) Mock-infected Sf9 cells. (B) Porcine
group C rotavirus VP6 recombinant baculovirus infected
SO cells. (C) Immunofluorescences of mock-infected Sf9
cells. (D) Immunofluorescences of porcine group C
rotavirus VP6 recombinant baculovirus infected Sf9 cells.

S A|EA A 0w ek A|ERA A
WA 4 golou Arguteld st ad

=
AZJGAL 7 & M Z7F AHAAX|= 52 baculovirus

= O&

579 CPEE T2 4= Uth(Fig. 2, A9} B). V5
SO|FAE AHESto] T FdAE o= Sl 4
3, vl A5 HESHA] @ 2ol ojwgt
‘65]_16]-E J_}xLE];q o\—o]—;qn]— tzvl—u}o]g]/\7} 71—0:]5]

Alszol A= et Fgo] #EEUTKFig. 2, C2F D).

A group C RV VP6 Aj=gufol 27} ZHd %
SO M|z B¢} AN 2 FRE DNAE FE35}°] VP6
@} baculoviruso]] E0]A ¢l primerE ©|-835}4] PCR3S}
1 A7|9%3E 27}, clone 19]4]+= wild type baculo-
virus7} Z{J & o] o]0 AgloA= F WA clone 2
of Azghutolei s Aol AHgsleirkFig. 3).

Baculovirus expression systemo]| A &% VP6 thdl
A 15ty 9I5ke] VS SolgAet S goup C
RV VP6 50|45 AHE-5to] Western blot= =245t
AT}, V5 S0l A2 HH-g-AIZl F, group A RVe| &
Sl= Wal] VP6 A xgufolzlA T cell lysates,
group C RVo| £3}= Cowden straini} #06-52-12]
VP6 A zgdtolg A ZFA cell lysates o] A 46kDa
arz|el wert EZSHA e U mock-infected
Sf9 cell lysatesol| A= WMEZF YERA] 9FQfT) ESE
547 group C RV VP6 SolgA|z w47l A,
Cowden strain¥} #06-52-12] VP6 A =Zgtajlo|a] A 7
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1 2 34

1650bp
1000bp

Clone 1 Clone 2

Fig. 3. Confirmation of porcine group C rotavirus VP6 recombinant
baculovirus by PCR. Lane 1 and 3: porcine group C
rotavirus VP6 specific primers, lane 2 and 4: baculovirus
specific primers, M: 1 kb ladder marker.

M1 2 3 4 M 1 23 4
1T B o
- 1
72KDa ". = -
48kDa— -".'I \-d Lo 46kDa

> & 8

Fig. 4. Western blot analysis of expressed porcine group C rotavirus
VP6 recombinant protein using VS5-specific (A) and
VP6-specific antibody (B). Lane 1: mock-infected SO cell
lysates, lane 2: group A rotavirus (Wa) VP6 recombinant
baculovirus-infected Sf9 cell lysates, lane 3: porcine group C
rotavirus (Cowden) VP6 recombinant baculovirus-infected
S19 cell lysates, lane 4: porcine group C rotavirus(#06-52-1)
VP6 recombinant baculovirus-infected Sf9 cell lysates, M:
molecular weight marker.

A cell lysatesol| 5] W=7} B=813}A YEL) VP6 Thl
o] AAA o7 ura =2 3Hol3k 4= 9)%) 91} mock-
infected cell lysate@} Wa2] VP6 A Zxghatole] A 3
cell lysateo]| A= Wh-g-0] YEREA] &FITH(Fig. 4).

HEEINY 54

Baculovirus expression systemof| 4] ‘?4@% =
group C RV VP6 T2 o]&slo] APite TEE
FA o] 54 ARG Aif= Table 13} L} @22
FA ] ol Ak f18iA TP E AR
Western blotH &2 1%t Al =X] group C RV
VPoo| et TEE33A 87 HF group C RV
Cowden straino]] 7+ = MA104 A|3zofA] =13t 3
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Table 1. Characterization of monoclonal antibodies against porcine group C rotavirus VP6

Reaction with'

MAb Isotype Western blot*

Cowden rVP6 (Cowden) rVP6 (#06-52-1) rVP6 (Wa)
1ES G2b + + + + -
2C5 M — + + + —
2B8 G2a - + + + —
3F7 Gl - + + + —
4B9 G2b — + + + —
4C9 M + + + + —
TE7 G3 — + + + —
9B3 Gl + + + + —

25A11* G2b - - - —~ +

*Western blot was performed using group C rotavirus VP6 recombinant baculovirus infected cell lysates. "Examined by IFA Cowden: Group C
rotavirus (Cowden) infected MA104 cells, rVP6 (Cowden): Group C rotavirus (Cowden) VP6 recombinant baculovirus infected Sf9 cells, rVP6
(#06-52-1): Group C rotavirus(#06-52-1) VP6 recombinant baculovirus infected Sf9 cells, rVP6 (Wa): Group A rotavirus (Wa) VP6 recombinant

baculovirus infected S9 cells. iGroup Arotavirus VP6-specific MAb.

Fig. 5. Immunofluorescences of porcine group C rotavirus
VP6-specific monoclonal antibodies (MAbs). Porcine
group C rotavirus (Cowden strain) infected MA104 cells
were reacted with MAb 25A11 (A) and MAb 7E7 (B).

I e THFig. 5). E3L Cowden straind} #06-52-1
o] VP6 Ajxguto|H A5 AAAIL SO A|szofA &
TS YEPH RO group A RVQ] Wa strain®] VP6
Azgutol A5 AHAZ SO Az Fgo] &
zZhe) 7] okgtrh. Western blotH 0.2 2H013F A}, 37)
o] ThZEFA|(1ES, 4C9, 9B3)= 46 kDa =L7|o|A]
bandS QI = Aoyt Y| 5719 S22
oAM= bandE B 4 lUch(Fig. 6).

EYHQ CIE HIOIHAQO] HIZY XA

HA] group C RV VP6o] djgt ot
A RV gl Six]o A A7} =L 3l
2 2910] WH3-S IFAYH o2 3+01%t Z 3= Table 29}
gy 87H_4 GEFE2A % group C RV Cowden
gap9ont oyl AolN A8 Abg

25149} group
43714 vl

E_
T 2
1__
AT

strain HE-S-

97kDa—
72kDa -
48kDa— -

Fig. 6. Western blot analysis of porcine group C rotavirus
VP6-specific monoclonal antibodies (MAbs). M: mole-
cular weight marker, lane 1: MAb 2C5, lane 2: MAb 9B3,
lane 3: MAb 3F7, lane 4: MADb 4C9, lane 5: MAb 2BS,
lane 6: MAb 4B9, lane 7: MAD 1ES5, lane 8: MAb 7E7,
lane 9: MAb 25A11.

2 Z2 group A RV 183 H7] &34 AFZn}
olg]xot A G Autel iAok WSS e
WA ookt

1 o=m

Group A th frotd ol F=oll A AAk
So7= = ol 2 A AAZe R WA= Qo
U%(Andersonl—} Weber, 2004; Parashar 5, 2003) & 1}4]
QWAL isto] Hloleise] S4o] BAME
&4 4z0m Q7E Yk o|g vhElo] goup C RV
£ 335 non-group A RVl 9J3t ZFgo] A A3 &
ZbEl5 glont obd) o) 5ol et s obd] REg

ok
filo
(A
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Table 2. Reactivity of monoclonal antibodies (MAbs) with other enteric viruses

Human Rotaviruses

Animal Rotaviruses

MADb Cowden*

Wa DS-1 M  ST3 F45

Gott

PEDV TGEV

OSU  NCDV B223 AEQ

1E5
205
2BS
3F7
4B9
4C9
7E7
9B3

25A11"
47"
3¢6°

I+ + + + + + + +

*Group C rotavirus Cowden strain.

olth(Kim -5, 1999). o|¥l A-toflA= W =A|
WA Z(#06-52-1)0] 4] Ea]st RV VP6 -S-A2}
71ESs ZAAsIe] group C RVE Bl o
grop C RVS| st Awto] olgals] gistol
FHAE WA T So|HQ) HIERAE A
skl 1 BAS Ttk
o] Aol A group C Reputol el 2 5171
9I5ke] MAL04 HEE AHg3ho] Saif 5(1988)] 3
o 22400 ek NSO gowp C RVE &
T e 4= Lslek AA7FA] #)A] group C RV A
Cowden straing 7*ﬂﬂ Skal Ao A EA1E AGrAat
7b HaEl vprh glokSaif 5, 1988). skA|vt 54 Hf
oj| 2 TS 7] 93l o]of th&she 5 A
A& PCR3E] ZFZEA|7] &, Z2Y3SEaL baculovirus
expression systeme- 0|85t WEAA|7|= A7o] &
o] Za=|al QthkEstes 5, 1987; Peralta 5, 2009;
Tosser 5, 1992). o]t ﬂ—?ﬁﬂ}i v O 2 group
C RVE ZolH #06-52-12] VP6 S-AXE ZF 235}
o] baculovirus expression system S 2 Q& A| 7)1 THE
d wude GIEAE Bt ATE Ul

02 e

AAH
LA iy

A e = 3lo)dk

rv—= T u=2

3}, 46 kDa =.7]9] =
5(1991)-& Cowden strain RV VP6¢| E9]
A7 2% 41 kDa @Ay} wroE gty Bi1s
Hom Tosser 5(1992)2 Cowden strain®] VP6 87
A= pVL41E
system ©]-8-3}o] W& A7 Western blotS-

transfer vector= baculovirus expression

FigE<Rug
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TGroup Arotavirus VP6-specific MAb. ¥

43 kDao|| A]
Trofl A ‘ﬂ*??i
T 5 9 [RLE RS 371011*1
ZFo]7F ) pBlueBac4.5/V5-His- -TOPO"® vector——
AHEE - FHEAY] Udho] WA E = histidine 9
V5 epitope 9] WY Ho= AJzhert.
Baculovirus expression systemo]] <]sf 2t&l% e
22 ZEpHpo| g Ao A #et o}t thE Hioly
M= w2 FUES 7HAL okl HAEIH
(Estes &, 1987; Peralta 5, 2009; Tosser &, 1992;
Yang 5, 2005). o]2jst Az =z dZEFA]
o} th2EgAE AAksl=t A8 4 Aok A7
Aol whet TREYA Al Yo AHgsHa
o} SEEeH A4 AR AT goup C RV VP6 o
ol et 22 S AL, 87 B2
297 2% goup C ZERLo|2 A VP Az 5ol
2o HAE SO AlszoA FFo] HEEHUT
3t, = X] group C RV Cowden strain® = 7+ A|7]
MA104 Ajszo] 25 3go] #ag o = A =4 group

=

N

C RV VP6o| tfgt =2 A7F A5z AAts
Uth= AS & = QUSleh G22FAE o83t
o] Western blot2 A3 A1}, 87]¢] GEE3H4 =
9B32} 4C9+= 46 kDa =L7]oj| 4] 3Ju|stA MES <l
o 4 UL 1ES= TSR eSS 201 4= QLo
ol 3719 ‘:}3 238} += linear epitope?]] 1—%6]—111

e SRS G2 EFAI =
= Ao AT
o] AtollA A J;
HolH A9 wApt
& group Aof ‘—J—TO]"C‘

A2 thE epitope]
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18] 31 F45 straindf= 257 HR-S 514 okgrom =
= RVQl Gottfried, OSU, NCDV, B223 18|31 AEQ
strain?} = Whg-o] UERURA] oSkt w3k, =R A
o A AApgel o WA HA |F3HAHARSHE
ol Aot M/ AutolH Aete whgEFA] frot
8712 VP6 237} group C RV VP6ol| S]]

Ao I 4= AME} Ojeh 5(1991)2 Cowden
stramoﬂ EO]@OLI ?ﬂxﬂ INE At 7S

RVOH= HHG-& ShA] QhEAITE 48 B %] 9] group C
RVS} ¥hgo] vreh} AYARE group C RV THE23HA]
L gz} AofA] group C RVE Aehst uf 48317
AHgE Aolekar Barskglct o] i3t group C RVE
Ast o AFREE GE228A] ATGHES #|Zs)
7ol dolA FE22FA7t o groupZtel wARES

o] UEhtA| @Fotof 3, group AL} group C RV

VP6 T o] minordt FEFUC] AL 4 7]
ol SE2FA7E F RVOA Rheo] dojd 4

S FHs A4S AT 4 g,

o] Aol A HAE HA] group C RV VP6 A=t
w23} 87l 9] TEE3FA| = group C RVE group C
RVel s =19 2% ‘°1W [FAR oL} W x%]

sistg Ay e olgale] A4 slsiAL olskzAl
9 ARIES el olgE - U8 Ao A
2k},

7 =2

U FA] group C RV(#06-52-1) VP6 FAAE &
2Y3te] FAA7]IL VP EolHQl HE2AE
AL o O EAS #9359t} Baculovirus ex-
pression systemZ ©|g3}o] Y H|Z] group C
RV(#06-52-1) VP6 G-AAS daAAHon L3 F ot
2] Western blot}] © & 46 kDa 7|04 Zheldt
4= Uik E3h IEE =R VPe TS o]-8-5fo
group C RV VP69 tjat G224 87|& AAksls
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