(rotavirus)

(acute diarrhea)

5 G 9

enzyme-linked immunosorbent assay (ELISA) latex agglutination

Immunoassay

polyacrylamide gel electrophoresis (PAGE)

genomic RNA pattern (electropherogram)

RNA segment 300-400 pg (23)
enzyme immunoassay (EIA) dot blot hybridization
105
PCR PCR
' 1 ELISA 1000 PAGE 10000 (24)
Polymerase Chain Reaction PCR

DNA Replication

silver stain



2-3
agarose gel electrophoresis . . 2528

Kary Mullis ' Cetus Corporation (25) PCR

PCR

1 (Advanced techniques of PCR)
Nested PCR, Reverse transcriptase PCR (RT-

PCR), Mutiplex PCR, Random Amplified Polymorphism of DNA (RAPD) Realtime PCR

PCR

Reverse transcriptase PCR (RT-PCR)

RT-PCR
DNA RNA
Reverse transcriptase Reverse primer RNA cDNA 1
DNA polymerase cDNA primers 1

* DNA Polymerase Taq polymerase
* PCR buffer

* dNTP dATP dTTP dCTP dGTP

» Forward primer

» Reverse primer

* Distilled water

* DNA

PCR 3 3



1. denaturing

92-95 °c
2. annealing primer DNA
( 20-25 ) DNA
55-60 °c primer
3. extension DNA 3
primer DNA DNA
polymerase 72-715 °c
.. 1973 Bishop
biopsy duodenum 9
6
70 (nm) Flewett
70 nm 1 " 1 rotavirus
rota wheel ()
.. 1973
10
.. 1963 Adams Kraft (virus-like
particle)
Bishop Malherbe Harwin 1
70 nm rectal swab
Simian Agent
11 (SA11) .. 1969 Mebus

70 nm



.. 1971 Mebus
caft diarrhea virus (NCDV)

group antigen

10

. Nebraska

(6, 26)

2
100 (6)
Family Reoviridae
10 ,
(capsid  protein)
structure 20
Rotavirus
(6, 27)
capsid proteins 3
capsid proteins 2 VP4 VPT
spikes
capsid) VPG

70

Genus Rotavirus

(non-envelope virus)

1 icosahedrai

Rota

(outer-capsid)
VP4
(inner-

(core)



RNA
RNA

(ORF)

3

1

capsid proteins 3 VP1, VP2 VP3
(double stranded RNA) : (segments) 11
structural proteins (VP)

non structural proteins (NSP)

RNA  genome
1 1

NSP5 NSP6 (translation) open reading frame
(27, 28, 29)

Middle capsid
(VP8, subgroup antigen)

Inner capsid (VP2)

Segmented dsRNA genome

OL— VP7 (G serotype)
Outer

capsid

VP4 (P serotype)

VP1/VP3

segmented dsRNA 11

capsid protein 3 (30)

RNA genome RNA genome
18,555 hasepair (bp) (22, 26-29, 31-32)

RNA genome 1

3,302 bp structural protein VP1 molecular

weight (MW.) 125.0 kilodaltons (kDa) VPL enzyme activity RNA-dependent



RNA polymerase enzyme transcriptase replicase
VPL' VP2 replicase activity VPL
VP3 VP1A/P3 heterodimeric complex transcription enzyme
complex enzyme complex VP2 core
RNA genome 2
2,690 bp structural protein VP2 M.W.
94.0 kDa vp2 RNA dsRNA genome
core VP2 capsid protein VP2 '
VP1A/P3  transcription  enzyme  complex enzyme
transcriptase VP1A/P3 complex
RNA genome 3
2,591 hp structural protein VP3 MW,
88.0 kDa VP3 enzyme activity guanylyltransferase methyltransferase
VP3 capping enzyme
RNA genome 4
2,362 hp structural protein VP4 MW.

88.0 kDas VP4
VP5 60 kDa VP8
(non-glycosylated)

VP4

enzyme protease

(cleave) proteolytic enzyme

28 kDa VP4 capsid protein
hemagglutinin
VP4
VP5* VPg*

VP4
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(virulence factor)

neutralizing antibodies antibodies VP4
infectivity VP4 protective
immunity epitope VP4
serotype P-serotype
proteolytic
high sites conserved

sequence hydrophobic
T

1 vanauon I 776
NH, [} ] c| coon
Sy,
FUSION REGION 7
lTRYPSlN CLEAVAGE
VP8
1 (2e%.any 241
v N 5T y
AAA AA AN VPS
VS e 8 o (529 aa) p—
. | coon
1 n [ ]

4 VP4 trypsin VPC*

VP5* (29)
RNA genome 5

1,611 bp non-structural protein NSP1 M.W.
53.0 kDa IFN-a host
RNA genome 6
1,356 bp structural protein VP6 M.W.

41.0 kia VP6 capsid protein

VP6 51% VP6
trimeric subunit VP6 VP4 VP7 VP4 dimer
interact 2 VP6 trimer VP7 interact VP6 trimer

inner capsid (VP6) outer capsid (VP4
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VP7) VP6
group specific epitope group
group VP6 group A
subgroup

RNA genome 7

1,104 bp non-structural protein NSP3 M.W.

34.0 kDa Homodimer 3 end RNA, elongation factor
translation

RNA genome 8

1,059 bp non-structural protein NSP2 M.W.

35.0 kDa NTPase Helicase, NSP5 VP1
dsRNA

RNA genome 9

1,062 bp structural protein VP7 M.W.
38.0 kDa VP7 capsid protein
30% VP6

proteolytic enzyme serotype
epitope VP7 antigen G-serotype VP7
VP4 VP4 spike VP7

VP7 VP6 VP7  interact VPG trimer
RNA genome 10

751 bp non-structural protein NSP4 M.W.

28.0 kDa NSP4

enterotoxin

(morphogenesis)



RNA genome 1
667 bp non-structural protein NSP5 M.W.
26.0 kDa NSP6 12.0 kba NSP5 NSP2 NSP6
homomultimer, O-linked glycosylation, hyperphosphorelated, ssRNA
viroplasm ' replication NSP6
second open reading frame NSP5 viroplasm
RN A hands
il after
separation by Gene ,
electrophoresis product(s) Function
&
= - VPi RNA polymerase
= ::I} R VP2 inner capsid layer
~~ VP3 guanylyl transferase;
A\ methyl transferase
0 VP4 spikes
NSP1
VP6 middle capsid layer
RNAs 1-10 -
. + .
i, « O(Re "3 g”‘*“— NSP2 core assembly
———— NSP3
T~ yp7 outer capsid layer
NSP4 outer capsid assembly
NSP5 core assembly
/ + NSP6
(3 RNA 11
S'M__ n”Mii-NP5 b X
Key:  ORF  open reading frame
VP virus protein (structural protein)
I NSP  non-structural protein
5 5’
11 segments Open reading frame (ORF)
segment 1 ORF
NSP5 NSP6 pattern dsRNA segments 11 segments

Polyacrylamide gel electrophoresis

segment (32)

15
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group 7 groups GroupAl ,CDEF G
antigenic determinants middle capsid VP6
serogroup antigen 51%
group antigenic determinant antigen VP6 group
specific common antigen group
group A, C group , EF G group
group A VP6 antigen
subgroup group A subgroup (SG) I, 1, I+l non-
(1+11) MAb SG | SG Il (6,
27, 28)
group A
group A
' group
group C
(33, 34)
group A serotype genotype

outer capsid
serotype

VP7 (G-type antigen)

glycoprotein

neutralization antigens
outer capsid

VP4 (P-type antigen) spike protein

protease binary system
VP7 VP4 serotype genotype G-type antigen
serotype Gl, G2, G3 P-
type antigen  genotype serotype genotype
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-] P[4], P[6], P[8] (25)
outer capsid VP7 VP4 genes 27 G-genotypes 35 P-
genotypes complete genome n : VP7-VP4-

VP6-VP1-VP2-VP3-NSP1-NSP2-NSP3-NSP4-NSP5/6 genes

f VP4 VP7: Gx -P[X]-1x - RX-CX-Mx-AX-Nx -
Tx-Ex-Hx X Rotavirus Classification Working
Group (RCWG) 1 Percentage

identity cut-off

identity cut-off (9, 35, 36)
1 Percentage identity cut-off n
Gene product  Cutt-off value (%) Genotype ( )3 Description of gene product
VP7 80 G (27) Glycolylated
VP4 80 P (35) Protease sensitive
VP6 85 1(16) Intermediate capsid Shell
VP1 83 R(9) RNA-dependent RNA polymerase
VP2 84 C(g) Core shell protein
VP3 81 M (8) Methyltransferase
NSP1 79 A (16) Interferon antagonist
NSP2 85 N (9) NTPase
NSP3 85 T (12) Translation enhancer
NSP4 85 E (14) Enterotoxin
NSP5/6 cil H (11) Phosphoprotein
a
group A
1980 polyacrylamide gel electrophoresis (PAGE)

pattern RNA genome n
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RNA genome “electropherotype" (26, 27, 37)
1) short pattern RNA segment 11
segments 9 10
SG
2) long pattern RNA segment 10 1
' o SG 1
3) super-short pattern RNA segment 11
strain short pattern A
rearrangement gene segment 11
strain SG |
pattern RNA genome group A
electropherotype, subgroup genotype 3
prototype Wa, DS-1 AU-1
“ DS-1 like” short electropherotype, SG | genotype G2
P[4] G2P[4] n G2-P[4]-12-R2-C2-
M2-A2-N2-T2-E2-H2 “ Wa-like" long electropherotype, SG i
genotypes Gl, G3, G4 P[8] G1P[8], G3P[8]
G4P[8] 11-R1-C1-M1-Al1-N1-T1-E1-H1 “
AU- " G-genotype G3 P[9] super-short
electropherotype, SG | G3-P[9]-13-R3-C3-M3-A3-N3-T3-E3-H3
AU-1 AU-1

(26, 38-40)
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enterocytes
villi enterocytes
enterocytes
enterocytes
crypt cells villi
villi enterocytes crypt cells
electrolytes (differentiate)
enterocytes
enterocyte crypt cells
villi
villi
villi
22

Tight junction-E 1 (2)

Lamina propria



20

triple-layered

particle receptor
(penetration) endocytosis
endosome lysosome
(direct penetration) uncoating
capsid proteins VP4 VP7
subviral particle ' double-layered particle (DLP) VP4 VP7 I

transcriptase enzyme complex

transcription RNA genome segment 11 segments MRNA
cytoplasm mRNA 5 capped
(™G ethylase activity VP3 3 poly A consensus
sequence recognized NSP3 NSP3 N-terminus consensus
sequence 3 mRNA C-terminus NSP3 elF4G factor
translation translation MRNA
MRNA RNA (positive stranded RNA) full-length
RNA genome segment MRNA 2
translated structural proteins non-structural
proteins free ribosomes VP7
NSP4 ribosome ER RNA
template RNA dsRNA RNA genome
non-structural proteins NSP1, NSP2, NSP3, NSP5 NSP6
DLP viroplasm
NSP4 assembly receptor membrane

ER DLP structural proteins VP1, VP2, VP3, VP4, VP6 VP7
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VP1-VP6 free ribosome VP7
NSP4 ribosome ER VP7 NSP4 lumen
ER VP7 associate membrane ER lumen intergral
membrane protein NSP4 ER transmembrane protein VP4
ER associate NSP4 DLP
RNA genome viroplasm NSP4
membrane ER ER VP4 associate NSP4
budding DLP lumen ER DLP membrane ER
envelope DLP form mature virion VP4  associate
NSP4 membrane ER envelope
VP7 lumen ER NSP4 lumen
NSP4 budding DLP VP7 associate DLP
envelope VP7 VP7  associate ER
intergral membrane protein envelope DLP budding
ER VP4 VP7  interaction interaction VP6
DLP VP7 VP4 DLP
(mature virion) triple-layered particle (TLP) envelope
membrane ER TLP

(lysis)

(28, 32)



2-4

rotavirus

(fecal-oral route)

24-48

rotavirus

22



37.9 °c
(acidosis)
30
P1A[8]G1
vaccine
G3, G4)

RotaTeq

23

2-3
25
(dehydration) electrolytes
13
6 2
6-24
2

Monovalent Human rotavirus vaccine
RotaRix® Multivalent Human-bovine rotavirus reassortants
(reassortant virus) 5 (G1, G2,

p protein (P7[5])
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1-4

70 enteric viruses

agglutinate Immune Electron
Microscopy (IEM)
ELISA, Latex agglutination, reverse passive
hemagglutination (RPHA)
polyacrylamide gel electrophoresis(PAGE), reverse
transcription-polymerase chain reaction(RT-PCR)

dot blot hybridization

1 slgA ELISA

complement fixation test

3 Rotavirus
Monkey kidney
cell line (MA 104) Human colon carcinoma cell line (CaCO-2)
Cytopathic effect (CPE)

Rotavirus
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