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Abstract : The neutralization epitopes of the outer capsid protein VP4 of a porcine rotavirus, Gottfried strain,
were studied using neutralizing monoclonal antibodies(N-MAbs). Eight N-MAbs which are specific for the
VP4 of Gottfried strain were used for analyzing the antigenic sites of VP4. Three different approaches
were used for this analysis; i) testing the serological reactivity of each N-MAD against different G and
P types of human and animal rotaviruses ii) analyzing N-MAb-resistant viral escape mutants and iii) performing
nucleotide sequence analysis of the VP4 gene of each N-MAb-resistant viral escape mutant. From experimental
results, at least four antigenic sites(I, II, III, and IV) were identified. Antigenic site I recognized by N-
MAbs 24B9, 23G10, and 26A2 was separated from antigenic site Il recognized by N-MAbs 30HS, 32B3,
and 29B3. However, these antigenic sites were overlapped with antigenic site HI recognized by N-MAb
21A1. The other antigenic site IV recognized by N-MAb 16D2 was separated from antigenic sites I, II,
and 1.
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Fig 1. RT-PCR derived cDNA fragments of VP4 used for
SSCP analysis.

Table 1. Primer sequences used for RT-PCR to amplify the partial VP4 genes

Fragments Primer sequences (5'—3") Positions
A Forward : GGCTATAAAATGGCTTCGCT 1-20
Reverse : AAACATTTCAAAGAATTTC 420-438
B Forward : GAAATTCTTTGAAATGTTTA 420-439
Reverse : ACTTCTGACCATTTATAACC 868-887
C Forward : GGTTATAAATGGTCAGAAGT 868-887
Reverse : ATTCGGATTAGCTGCTGG 1357-1374
D Forward : AGCAGCTAATCCGAATAAT 1359-1377
Reverse : TCTTTTACTAATAGCTGAC 1842-1860
E Forward : ATTAGTAAAAGACTTAGAT 1849-1867
Reverse : GGTCACATCCTCTATAGAG 2341-2359
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Table 2. PRVN titers of Gottfried VP4-specific MAbs against homologous virus, symptomatic and asymptomatic human

and animal rotaviruses

Titers against rotaviruses

Symptomatic human rotaviruses

Asymptomatic human rotaviruses  Animal rotaviruses

Groups (}:Isgzss) Gottfried (G/P serotype) (G/P serotype) (G/P serotype)
(G4/2B)  wWa DS-1 M VA70 M37 1076 McNI3 ST-3 OSU NCDV B223
(GI/1A) (G21B) (G3/1A) (G4/1A) (G12A) (G2/2A) (G3/2A)(G4/2A) (G5/9) (G6/6) (G8/8)
23G10 15,700 1,100 24 370 16 52 33 100 50 <4 <4 <4
1 24B9 13,700 1,500 32 415 20 60 74 330 84 <4 <4 <4
26A2 8250 620 61 345 17 25 35 290 50 <4 <4 <4
29B3 320 16 256 25 24 <4 <4 <4 <4 <4 <4 <4
2 32B3 215 9 180 35 18 <4 <4 <4 <4 <4 <4 <4
30HS 285 6 150 25 20 <4 <4 <4 <4 <4 <4 <4
3 21A1 1,290 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
16D2 1450 <4 <4 <4 <4 7 40 4 36 <4 <4 <4

N-MAbs

32B3 {2983 | 21AlL

. Gott

t i

Fig 2. Antigenic mapping of VP4 of the Gottfried strain
of porcine rotavirus. A panal of VP4-specific N-MAbs was
tested for neutralization with parent virus(Gott) and N-
MAbs-resistant viral escape mutants by FFN test. The viral
escape mutants were designated as resistant(lll), partially
resistant( % ) or sensitive((]) against each N-MAbs. 36H9
: VP7-specific MAb, Poly : polyclonal porcine anti-Gottfried
serum,

o} th3} Z+z}e) escape mutant <! v-30HS, v-32B3, v-29B3
T zizhe] A o TRl M EgE B
AL B 722 Groupdll &3k the F3la 234
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23412l 36H9 T8} escape mutant v-36H9E 36H9oY
T 3ol Mg VAL e ST E A
o Ml FaNksol rde Yehiidd

Single-strand conformational polymorphism(SSCP)
analysis
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3 E 92 A o]F3te 3] band Who| Yl
U A B M2 o2 A ol%3te 2709 band’t gel
el e lckFig 3). 7 W O 2 escape mutant
v-32B3, v-29B3, v-21A18] HEE I71E dR1E7] 9
slo] SSCP o2 B4% A7 ol BF v-35H5¢) 7
7R A Dol M2 tEHA olFHE AL st
At AT v-24B9, v-26A2 2T v-23G109] A=
C ©tgio] A E tiZ7 o]E3t9 oM v-16D29 7S E
GHo] ME gE2A olFHs g 1t

Escape mutante] §37| W oojiciAgd EA
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Fig 3. Single-strand conformational polymorphism(SSCP)
analysis of rotavirus VP4.

p : parent virus(Gottfried strain), v : N-MAb-resistant viral
escape mutant

p Vv

Table 3. Nucleotide and amino acid sequence changes
found in the viral escape mutants selected with
VP4-specific neutralizing monoclonal antibodies

(N-MAbs)
Amino acid change
Escape mutant  Codon change (Position)
v-24B9 GCA - ACG Ala - Thr(392)
v-23G10 GCA - ACG Ala - Thr(392)
v-26A2 GAC - AAC Asp - Asn(385)
v-30H5 CAG - CGG Gln - Arg(70)
v-32B3 CAG - CGG Gin - Arg(70)
v-29B3 CAG - CGG Gln - Arg(70)
v-21A1 GAA - GGA Glu - Gly(109)
v-16D2 GAA - AAA Glu - Lys(641)

o)zl e Aoz Fd dHy gr1Mg e B8
o] Blw g FF= Table 334 2o}, v-30H59] 73-9- SSCP
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@
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Z A g o g 7izte] FHHAEYAY G
serotype®t P serotype©] A Z ThE At & FE e}
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serotype®ll T3l BolA < H-$2 VPS*] aa6d1 S &I
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