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Production and characterization of monoclonal antibodies against
porcine transmissible gastroenteritis virus
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Abstract : Eight monoclonal antibodies(MAbs) against the transmissible gastroenteritis virus
(TGEV) were produced and characterized. Four of the MAbs were produced against a reference
TGEV, Purdue strain(P115) and the others were produced against the Korean vaccine virus,
Pyungtaek strain. Only one MAb(5C8) produced against P115 had neutralizing activity and was
found to be E2 protein-specific. The other seven MAbs(4E2, 4G8, 5H6, 1F8, 2C6, 5SHS, and 3A
6) had specificity of nucleocapsid protein and no neutralizing activity. All MAbs reacted with
different strains of TGEV, but none of the MAbs was reactive with porcine enteropathogenic
viruses such as rotavirus, epidemic diarrhea virus and enterovirus by fluorescence antibody(FA)

test.

Key words : transmissible gastroenteritis virus, monoclonal antibody.
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oM FARoz Add &48 dodle 9928 4
of gotl. A AAE A TGEV/ Y E 24, 53] 3%
3 59 villi 33 R H%FE vehdio] FgE& 927
B TE, 4A 3 g9 5o dASAE vehi o, TCEV
of i #AE A3 YA & ofd A= 100% 7t
7te]l HALSHA TP, $utetel A 1950 whe) o
dte] £ o Bao] 24 B o]F HFHOE WA
gt glom, 1970 ol F =AY HE s R A
2 E W g dalx A44¢ Ao gejA Ao

HA A9 4599 994 TGEVE single-strand
RNA genome$ 7422 ©2 9] f2toz £A4H g2
o, spike protein club HEej2 o] glrh’. wlola]~g
A Zge gEis 2717t 9AA 4L FAPer 2
& BF 60-160mmZ 379 FEHHAQ spike glyco-
protein(S or E2, 220KDa), nucleocapsid phosphoprotein(N,
48KDa) “12] 31 transmembrane protein(M or E1, 29KDa)°]
% vlolg2e) FHHL LR Hol JTH S glycopro-
tein2 F3Ha A o Hako] #ajsin] 4749 FUUHF4
(A-Dy7} HE A e, FEe S8 determinant
= S glycoprotein®] A-B domainof| & 7}3}® domain Do
9 B2 F8] U1 gowp 10] £ O
2 vloleiagh WAL A07)x %o} porcine respire-
tory coronavius(PRCV)$}+e] el o] &5 1 9}’ Do-
main C¥= linear epitope2 74 F o] 1o} TGEV strain7tof 3}
A9 #o]2 EPATE. N protein® Bho] ] 28] RNA
A 33t helical nucleocapside] +24 71 &7} =Ho] A XA
Aol Fad 4%E A0 M poteine B A 9] E3)3
of wpoje{2g FA7e FA Y it B8 a-in-
terferon(aIFN)¢} =0 ZH Al H&L 3 Aoz U
A £ M protein carboxy terminalo] ] %ol &)
of gor g2 B994E 7/HX 2 TCEVY) e AX
g2 RAY 2202 §38 goqd’ TGEVE PRCV,
canine coronavirus(CCV), feline infectious peritonitis virus(FIPV)
o A TR EE P ezM F2 o] g £ goup 19
S35 B gRYo T4 I

2 AFdAM= TGEVY] #d+xE #9533 TCGEV
Agkd] o]4% EHog TGEVY U BdAEZFAES
Jatsted 2 54& AT

>

ME 3 U

Btoja{A 9 BHLME : EEFEA BHUAo] g
PurdueF(P115) @ B9 4lo] 718 Miller 183 34
ol A TGE W2l utolg|22 AMEH 1 e BHFE F
GNEAGEA T LA Fddol A on ofd
of X Eej® TGEV 48 % 9BF& FH3sd 720 A
EYgLot Ay A& BE TGEVE A 28+
8} 4) ¥ (Swine testicle cell line: STY| A Z 2 A} AT},

2 g AL" AXE ST Ax Ao AFA XL
e MAL4 A E, 5 QUG AFAE F 4 Vero
AX 283 AAZAE FH AT2 XS A8 E
tl o] &2 10% Ao} 8 A (Fetal calf serum: FCS)o] ¥ 3
© Eagle's minimum essential medium(EMEM)e] NaHCO,
S FAAE Artst] Mgstuon, RE AEE 5%
CO, incubatorel| A 3709} E3HEatollA wgstgn
GAZGA Yirg At MEF ] AHEE myeloma
M Z= BALB/c v}-¢-2 fr 2 243 A £ SP20E ol &
3928 10~20% FCS7F §H6-5¢ ¢+ Dulbeco's mod-
ified EMEM(DMEM)| NaHCO,$} 8445 #7}a4 5
wpolef 2 ik M 29 2 2ol A i Gt

dtol2{A A : AXFTE Hstd vk Mg A}
4% TGEVE Welchd} Saife] g £43to £S48
gt &, T HAFQ FeFe FFFQ Purdue
& ST Axo] HFstd FAAZ A wFgE 5000
rpmo A 3083 FA R FEAE FH3A. of
A& polyethylene glycol(PEG, MW 6,000, Sigma)}
NaClg& 72} 8% 2 0.5Mo] HEE H7ig F 4ToA
2447k WA AT 24412 WHES- 8,000rpmel A 3087
A Ee 8 AHEE QA g3 4 9 (Phosphate buffered
saline: PBS, pH 74)0.2 R{A|ZT). o]g o] 558
TGEVE 20~50%¢] sucrose density gradientZ o]-&3&}<]
25,000mpmef A 4217 B¢ dAEE S F FEURs} L
17-120gem’s] e 28 S7Aske] PBSZ B4
A7 & 20T Baste Apgst At

CHIEEH MM AEFFY BF8LE H3o 6~
853 BALBe 1928 s TaolA EY
o} A&t 4528 TGEV &¢-& Freund's com-
plete adjuvant(Sigma)%} FF 02 o] FAG F ups2
9 BEAUE 04mlE 1% 23k 2539 Freund's
incomplete adjuvant(Sigma)$} T %2 TGEV 344 &4
SAA EZAWE 04miE 23 HEF/H L, 275 2%
AES 22 oz 3% FFA. 33 HE3F 10d
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o w19 MRRe 2R YhE AR BAAY
Z 7 ¥ (Enzyme-linked immunosorbent assay: ELISA)s}
% 513} 4 (Fluorescence antibody: FAYY'“ ¢ 2 TGEVd|
g FAGLE A8 BA S 7o AT §EE})
of FE3A & A5 3% HEG 2L PPo2 3}
AEssch MESHS TGEV g9 & nj@moz HF
33T HAAsAt

M ¥3 %S TGEVE W ¥ BALB/c 1}9-29 v 3&
A& 5+ cell collector(Pore size, 280pm: Bellco)E o] 83}
o HFAXE M7 F FHE mycloma AEE
PEGMW 1,500 : Sigma)& o] &3t §FAZ ¢4
A X+ hypoxanthine-aminopterin-thymidine(HAT : Sigma) uj
AE o) gste] BGA 7] F feeder cello] MWiSkE 96-well
microplatef] wellZ 100p1%) 3% = 5% CO, incubator
oA 37Cel wFT AEFHF TGEVY td &
o|gAHE AAshs hybridomar FAHAY, HYF
A8 (Fluorescence focus neutralization test: FFN)™* 13
T 5ARA2AYE ol §ato] GaasiTh TOEV F4
o2 #alg hybridoma M ¥ limiting dilution O &
33] o] cloning 3t ©Y cloned <%ich. Clone € hy-
bridloma M| X pristane(2, 6, 10, 14-tetra-methyl-pen-
tadecane: Sigma) 0. & vjg] #F A7l vjg2 2R A
F8lo] B4 E YA3S

SR EEA Y isotyping : AAE BAEEFAY iso-
typing<> monoclonal antibody isotyping kit(Sigma)Z ©]-&
& Az3Ate] 4 E st &, TGEV 44
hybridoma M EujgHo] Eoigle AP o] isotyping
stripE o} 37CA 3087 ¥ A7) F PBS-tween
2002 587 38 AHsgch A% biotine] label §
anti-mouse immunoglobulin &%) & ¥ 1 37T A 3027
A7) 3 AHYeR SEF 33 AHASYTE Ex-
trAvidin peroxidase 0] 37T A 1587 g A7) E A)
HAo @ 527 33 AH3t L AP substrate buffer(2.
5M acetate buffer, pH S.0)0l] 24 4] (3-amino-9-ethylcarbazole
in N,N-dimethylformamide)9} 2% hydrogen peroxide(H,0,)2
Estd Yol T g & gl

I 2ol ciEoly Hol : gAEdA Y TGEV
QU Eo| 4G 2 7] Hted Towbin ef al 9] ¥
u}2} Western blotting€ A A3} t}. TGEV 897 Ea
9] sample buffer(2% sodium dodecyl sulfate, 5% 2-mer-
captoethanol, 10% glycerol, IM Tris-base, 0.025% bro-

mophenol blue)E E 3 100T A 582 719 H
10% SDS-polyacrylamide gel(4% stacking gels} 10% separat-
ing gel)oll Al TGEV @4 -& 23 ¥ transfer system &
ol &3l Bl A B AL nitrocellulose membrane & 2 4T
oA 24213b5 ¢k HolAlZ{th. TGEV wreido] Hold
nitrocellulose membrane8- 3% bovine serum albumin(BSA)
2.2 37CoA 3A17F o] 4 blockingAl 7] ¥ tween200] 0.
05% ¥ 35 o] 9l PBS(PBS-tween)Z 554 33) A)H 3}
¢t} Nitrocellulose membraneg A wdte z+7+¢] mono-
clonal antibody7} $HElo} SlE W A3z 27
FOH Ao g A M A Yo r 33 AHE F 1
:1002.2 38]43§ phosphatase-conjugated goat anti-mouse
IgA+IgG+IgMH+L)E 1AZF 982170 & 38 A A3t
th 33] A& &, nitrocellulose membraneS 0.1M Tris &3
£ 9] BCIP/NBT(5-bromo-4-chloro-3-indolyl-phosphate/ni-
troblue tetrazolium) §- o] e GH g Ao Y1 vh-g
MNAATh 10202 F ubg-o] veby] AjREH PBS-tween
3 FFRFE AL 134 AHeo wheg AN F
blotting paper %] A AZAIZ T

CtaE & A|et ctE vtoj2{Agtel 218 : T8 Ay
vtolg 29 GAZFA Y S HFFgAY Y §
FEIgANYYP o TAEY Y

42 I

CIIEEH S Ma: GaEEA LS 93 AT
ol HE §AES 70% AEQLn TGEVY] Eo) 4
o e GAEFAE LF 872 BAte)e) H) S
of | ok}, PurdueF(P115)e] ulsted 475(5C8, 4E2,
4G8, SH6)e] B A e Be o sty 479 w2
Z 3 A|(IF8, 2C6, SHS, 3A6)E zZ A& gt

A28 &4

(1) H3EEA Q| isotype : PurdueF o] tjgt G &
84| % 429} 4G8, W 3o o) 3 Y2 1F8, 2C6
2812 SH5+ isotypeo] IgGlolglew UmA] 3719 o
AE3A(5C8, SH6, 3A6)+= isotypeo] IgGa® elytth
(Table 1).

(2) StaAZSA 2 A7} Ga R 4718 EL-
ISAY 0 2 ZALgH A3 1,280~5,1200.2 e}y on FA
Ho 2 ZAZ A3 PurdueFo] tiet 3289 9}
T 2,560~10,240 18] 3 HeFof i GAZGH 9] 9
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Table 1. Characterization of monoclonal antibodies(MAbs) to transmissible gastroenterids virus{TGEV) by isotype, protein spec-

Protei antibody titer®
MAbs Immunogcn1 [sotype l rotein 2 T e e e
, i spcclﬁc{try FA FEN ELISA
5C8 P115 [gG2a E2 10,240 10,240 5,120
4E2 P115 IgGl N 10,240 (10 5,120
4G8 P115 IgGl N 2,560 (10 1,280
5H6 P115 IgG2a N 5,120 (10 2,560
1F8 Pvungtack IgGl N 10,240 (10 1,280
2C6 Pyungtack IgGl N 5,120 (10 2,560
5HS Pvungtack IgGl N 10,240 (10 5,120
3A6 Pyungtack [gG2a N 5,120 {10 1,280
! Viruses uscd for mouse mmunization for fusion, 115 ; reference TGEV Purdue strain, Pyungrack . Korean TGEV vaccine strain
3:Fl : peplomer protein, N : nucleocapsid protein.
. FA : fluorescence anubody test, FEN : fluorescence focus neutralization test, ELISA : enzyme-linked immunosorbent assay.
E F G H
R R e
A BCD A B CD '
« 97K L 97K
< 68K
-« 68K
- <« A3K :
e it .
. Read AR e 43K
29K ﬁ - 2 Py -
< 184K « 29K
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123 123 123 123

Fig 1. Westemn blotting analysis of monoclonal antibodies against
transmissible gastroenteritis virus(TGEV), Purdue strain.
P115 : attenuated TGEV, T93 : TGEV field isolate
A : MAb 4E2, B: MAb 4G8, C: MAb 5H6, D : MADb 5C8.

Fig 2. Western blotting analysis of monoclonal antibodies against
transmissible gastroenteritis virus(TGEV), Pyungtack strain.
1: TGEV field isolte(T93), 2 : Pyungtaek strain, 3 : P115 strain
E: MAb 1F8, F : MAb 2C6, G : MAD 5HS, H: MAD 3A6.

C

Fig 3. Immunofluorescence of ST(A), A72(B) and MA104(C) cells infected with transmissible gastroenteritis virus, canine coronavirus
and porcine rotavirus, respectively, by monoclonal antibody, 5C8.
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7He 5,120~10,2400.2 UrEbRtTH(Table 1).

(3) HIABEH2| S5 : FINY A Y23} Purdue
Fo| g dA2FAF 5C8L F35Ho] Yk ALE
sy g on) $8971E 10,2400 2 vhebytth(Table 1).

(4) taBREH el LHME0|Y : TGEVY djg g2 &
g9 DBl L &8t7] 43kl Wester blotting
£ AA® 2 PurdueFo] @ I EFAA SC82

Western blottingo] ] band7} UERA] gtA| 3 F 8¢
& 7HAE A3 AFZ1}ulele] A(Canine coronavirus:
CCV)9} FAYl 7} FANR]O)A 8- Ao 2 Hol S(E2)
glycoproteind] Eo]#Ql Aoz FA=, 37]¢] g3 E
3 A (4E2, 4G8, 5He)= #A % 43~48KDao] #HgUE 1}
E} Y2 2 nucleocapsid(N) proteindl] tha] Eo]F <] a4
2 #5tHTable 1, Fig 1). £3F FW BA npo]g &

Table 2. Reactivity patterns of monoclonal antibodies(MAbs) with other enteric viruses by FA test

Rotaviruses’ TGE virus

MADbs

Enterovirus cev? PEDV?

Got.(G4)  OSU(GS) P115 Miller Pyungtack

5C8 - -
4E2 - -
4G8 - -
5H6 - -
1F8 - -
2C6 - -
5H5 - -
3A6 - -
5A10 + + -

+ + + 4+ + + +

+ + + + 4+ + 4+ o+

+ 4+ + 4+ + + + o+
|

+ 4+ + 4+ o+ + + 4+
|

%, Gott.(G4) : porcine rotavirus Gortfied stainserotype 4), OSU(GS) : porcine rotvirus OSU swain{scrotype 5), : Canine coronavirus(ATCC VR-809 strain)

%, Porcine epidemic diarhea Vinus(CV777 strain),  °: Rotavirus VP6-specific MAb.

Table 3. Reactivity patterns of monoclonal antibodies(MAbs) with other enteric viruses by FFN test

Rotaviruses' TGE virus

MAbs

Enterovirus cev? PEDV?

Gott.(G4)  OSU(G5) P115 Miller Pyungtaek

5C8 - - +
4E2 - - -
4G8 - - -
5H6 - - -
1F8 - - -
2C6 - - -
5HS - - -
3A6 - - -
4B9* + - -
1G1° - + -

5A10° - - -

+

+ - + -

1:GotL(G-i) : porcine rotavirus Gottfried strain(scrotype 4), OSU(G5) : porcine rotavirus OSU strain(scrotype 5), 2: Canine coronavirustATCC VR-809 strain)
%, Porcine epidemic diarrhea virus(CV777 strain), * Rotavirus serotype 4(G4) VP4-specific neutralizing monoclonal antbody(N-MAb)
5. Rotavirus serotype 5(G7) VP7-spedific N-MAb, ® . Rotavirus scrotype 4(G4) VP6-specific MAb.
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QA B F o g 4709 G228 (1F8, 2C6, SHS, 3A6)
£ EF N poteind] thz] So]#Qd Rog et
(Table 1, Fig 2).

(5) ta2EMY CHE MU vlo|qAlte) ¥IEY -
Ak Az o A HYA vy
i3S FAHOE ZAMG 23 o] = GIEFAE 2 4
o A2d A Zepuleleis, B} e 2ubole]x
2 2] {AA AAfebole] ¢ wbg-atA] gsih. 3A
ot RE 93 E28A = TGEV EFFS PurdueF(P115),
Millers 2 HEFo] gsjM = ME LTS L
o CCVY T ¥hg-& 3t TH(Table 2, 3). ALY G2 EF
A9} 2 enteric viruseH9] ¥H$-A & FFNY 02 FALg
A3 PurdueFo] wid DIABFAF 58] B
TGEVS CCVE F3 A 7121} 2 enteric vinse 58
AN 71 &8} th(Table 3). WAtst ¢a &g A g e &
2|9 TGEVeHY] 34 & xALe}7] 918ke ST Al 2ol
ztzhe} TGEVE ZHAIZ F 424te] dIEJAE 3
ANA Fgdvigdozs B3¢ 23 ZE 254 gt
o JF g BHE 5 Jof A2 mabEAo] AL F
¥ 5 ATk T3 o]E GAZ LA & CCVel &3}
o AL Jedo= TGEVS £2 coronavirus group
1o} &3¢ CCVY whgAo] 3188 898 &+ AUt
(Table 2, Fig 3).

o ton i

I #

TGEVE peplomer protein(S or E2, 220KDa), transmem-
brane proteinM or E1, 29KDa) 1] 3 nucleocapsid protein
(phosphoprotein or N, 48KDa)o] % 8 &t wlo]gj2 9] 4
HEoZ FHo Qb Laude et al 3} Simkins et al &
TGEVY @a 2 Ae] U3 S glycoprotein?] epitopeZ
AX-91= TGEVS$} PRCVY) o3t conserve o} ¢l o
immunodorminant &t} E& sle F3AE ikt
o3 gk T3 S glycoprotein®] epitope F wpo} g A
F3tol BAHA & BY DR i da@FA =
PRCVS} AgHA 9fgtoy} TGEV FelF9e A3l
g o7, Kamogawa et al *2 polyclonal antibodyE A}-&-
g FHAPYO R TGEV of} #2859 PRCVE 74
A Zagoy daZFAE AL FHAEH R
28 2 9yttzy 59l Honda et al & TGEVY
TO-163% 9] S glycoproteino] th&t 5742} 3L 742

G2 A 7} TGEVY ¢ IB-RS2 %9 §8&& 9
Astgov T84 & 7HAA 4L S-specificdt FA 2%
AE ALY §7E qA}A X 3o ofg F
3} epitope”t §FHEAFAS FLIAY W§ 717t
Avtz FHch £ AFAM YA 8/ 228 FAE
o] &-3lo] western blottingS A A3+ A3} 87)F TV B
o] BT 48KDad| A HH-EUE Ve o]E BT
N proteinef] £0]2 02 433t a3 EFHYE ol
&+ A 2n PurdueF(P115)d] g T RFAF 3
119l 5C8& 48KDa, 29KDa 5o A vt$ )2 A 3}
%om F3sgol 3lof E2 proteind] Eo]Q dAE
AR FAHEY o]zo] weEE FAFLHY Qe
A A4 Fel gith

TGEVe] tigh @2 88AE o] &3ta] TGEV £ F
7t 2 TGEVS} PRCV Atojel]l g3 Aol7t dthe
Ao B AFAE 9ste] Bn= girh. Simkins et al
& TGEV Miller €] S glycoproteinel] t & 5749} 3%
Ho] glE BAEYAF 20 AZE FLEFAW
g Ao YFFAYP o2 MillerF sttt vh3-34¢
i, 278 DE-98 whgste Ao 2 TGEVELT g
g oL PRCVELE HES-3HA] Qo o] THE +
9l competitive ELISAY & 7tat=d) {83814 AL&
9 4 9 Aoletn G} Jackwood er al*'& TGEV
9] S geneF 5 B9ol th& restriction fragment length
polymorphism(RFLP) #-4] o] A TGEVY] S genes: 471
groupl 2 Ui 4 glglen o|Re TARYAR TE
g% groupdyt YA G o] WP o2 Millers}
Purdue type® FEE 4 o sQ} Zhu ef al P&
TGEVY MillerFo tigt 1179 222 AE BEST
g, 474 F3H5g0] Ao, e F3hsdol AN
. o] EF 449 5ol sle AW 249 F35Y
o] 9= A& S glycoprotein(E2)9} ¥+¢-5tg on, Y
578% M protein(El)%} #HE-3 % Th F3Ed & /X o
A2FAE Ago A48 13709 ok E2 59 Miller,
Purdue, Hlinois3-¢} @3y o2 uw-g3tgch gl
MillerF- 9} ¥H&-& F3l8o] gl G2 833w TGEV
el Fole] dhgo] e AolE Jelth F3Eol 9l
= 47)9] 228 A= plaque F3HA d o)A Miller, Pur-
due, Nlinois¥ 2F& FANA=H F397te §F9
MillerF:7} ©]%¢] Bel|F 1} 4~164) Ekth. Welch et
al & TGEVY MillerFo] T3 G2 EFA & 50 §

2
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FYAYeE AgE & FH S glycoprotein(E2)d o &
e} AT o FH4 FFE JehiA T 4749
BEEHX e gaggAe AX%Y 32 e
th o5 wAEZYA THF 674 TGEVE F3AAH
AZTe Agste 244 d2EGAE F39717% 8~
NZ ko TGEVE ¥eAol de 2 fe AL
TEE 4 A3, N proteino] tf 3t 5779 B2
3¢ Uehi 2y TGEVE F3A7131E R3yTh
Hodatsu et al®& TGEV TO-1633:2 217}9] @A &4
grEo| 7749} TGEV ¥ F¢ MY S & AT o
FelF el WA Y Aol AT BE &
53 $UA Aol HE 2AGRY L™ TO163Fd = 53
o BAE HAF 6719 o2 epitopert TAITIL A
t}. Jimenez et al % TGEVY] U§ dAE A& UEof
ZFHANE L & A 10704 10°74X vpolg) 29 A7t
o=@ on], F319 BAE 6712 epitope7} conformation
3oha grg o, o £ wi$- conserveS o] QIthT 3%
o B Ay Aty 9AE A F 5082 S glycopro-
teind] th o] = FIZFAZ A Ao AL
@ EE TGEV(Purdue, Miller, 3 &l )9} 32314 g o}
HHE B g A g th2 G WA e] e dhoje] 29 W
S8 A %ol Zhu er al 9] AR} v &E T 12
o] A Z A7} TGEVS PRCVE THE 4 w4
g3 Ado] 4o ¥ Ao Azd.

FE coronavinus®} &5l FHAA o A A
7} @8 Az 9o} Sanchez ef al S TGEVo)] ol
3 HA2EAZ 267)¢) TGEV 2858 FEIGEH
2709 group E0]4 G 2% A= TGEVS} PRCVE T
23tk =% F39 AAFH F9 subsites A, 74,
L] IR el o)A conserve Eol YA w
2A olH AlddN wEA F3HE A dagy
# 5C8& o]z g group o)A A ZA TGEV £+
g CCVel uhg-S vebd Aoz Az, Siddell et al
%2 29| coronaviusE -4 Akl m} 4709 group
o8 BFE34Ed E3] group 19] £384&= CCV, feline
infectious peritonitis virus(FIPV)$} TGEVS}¢] 3¢ A 3} &
FEoldd digt d¢st $id APHu Yk Ae
TGEVe] 29¥ + 3oy A& CCVell #4Aol ¢l
= Aoz gEd dd”. 53 TGEV F¥H & CCve
FIPVE F3A7)3 FIPV 832 CCVY TGEVE %
}N7e Aoz gEA gk £& CCV AL TGEV

5ot

g F3A71U FIPVE F3A17)1A B3l AoF 49
A Qloh £ AgdA g TGEV S| Al d2 83
A= FAY 2 FFNH o2 CCVS uk$-3lo) TGEV &8
o] CCVE FEAZTE AHE S 98 5 U

dA TGEVY thdk ¢ 0¥ counterimmunoelectro-
phoresis, A} @) Ao & wfo] 2} A, g3
AW, EAUAAGY, FH2 FHAAE ol& hy-
bridization®} o] Q1o dwtx oz AgHd e
TGEVE Hlu3 tdsts 4A Add ¢ e 1433
FgAgel 714 de AMEH I gk 2 AdeA A
g 8l d2EFAE HAAA TCGEVY 4oz
FAEE AALE dodle YAAQ rotavirus L PED virus
9 FA 9 FFNY 22 M2 ¥1-g-§ 3% Yo} TGEVY &
o] HQl Ao FAHYh EF vh2 TGEVYE wat
HH8-& 3to] o] YA EE A Eo| rotavius Y PED virus
o 9% HAFES FEAGsEd F&3A AHeE A
o7 Aztgr}

3 E

$A HGH AYY vol e 2(TGEV) th¢ B2
& AU SA4E 240 23 BeR 28 47

ot
-3
i

1. Purdue F(P115)0] t}3}e} 47)(4E2, 4GS, 5C8, SH6),
U Fg HAdtelzi Al HeElFd st 47)(1F8,
2C6, SH5, 3A6)9] ©AEZ YA & 24z At h

2. PI15o] gt BAZFAF UHGEC8e FHutd
peplome(E2) proteine] fhsted Soldog wgdd %
e & vehdlos, yex Tl B gdAH e F3H
o} % nucleocapsid(N) proteino] t)dlo] Eo]H o2
33l o g FoH.

3R GAEYAE Ao HUAE FHAE vlol
g2 vk g 2AEY) YEtd P FIAP L
2 ZAY 4 GAEFAH = BT TGEV R 5ol 3o

u

g8
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