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RVe Ast= =g 7gd 25ty vectors §ith.
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AgAY A9 oz 7HE B A AAE A
Hol o RVYAY] iz g4 59 A4 3
o] Atk &H FAHL NMHEFLE FH YAT
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RV} A& £ s 53 Aids
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(Fig. 1, Table 1-1, Table 1-2) YA A2 FHHHA
AARAZF(WHO)= RV 749 B &3
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Fig. 1. An estimate of the role of etiological agents in severe diarrheal illnesses requiring
hospitalization of infants and young children in developed countries(left) and in
developing countries(right)

Table 1-1. Global deaths from diseases

Illness Annual deaths
Cardiovascular disease 12  million
Diarrheal diseases 5 million
Cancer 4.8 million
Pneumonia 4.8 million
Tuberculosis 3  million
Chronic obstructive lung disease 2.7 million
Measles 1.5 million
Malaria 1-2 million
Hepatitis B 1-2 million
Tetanus (neonatal) 775 thousand
Pertussis (whooping cough) 500 thousand
Maternal mortality 500 thousand
AIDS 200 thousand
Schistosomiasis 200 thousand
Amoebiasis 40-110 thousand
Hookworm 50- 60 thousand
Rabies 35 thousand
Typhoid 25 thousand
Yellow fever (epidemic) 25 thousand
African trypanosomiasis 20 thousand

(sleeping sickness)

Ascariasis 20 thousand

Source : World Health Organization, 1990.

Kapikian (1993)

(Paul 5, 1988)°] RV & 74 &< ¥ 719 &
gid Zo o By A4 de 2
icosahedral 2 & &3 glth.

)25 RV outer capsidE= A A VP2l 37-KDa
o] A2 5o 9low RV straine] @} 7, 8
9 £ 9] geneoll 93] encodeH St} EX4 &
A4 8L VP, = nonglycosylated ©HeiF o}, of
9L gene 4o] o] AAHIAH viral
hemmaglutininoc}. &= ZAujeke] QA3 AHE
T AR E Adsts 93 3

AAENZ(EM)Y B2 ©hZ29W VP virion
£ FAA 12nmP = spikeP B E Wo] A
th. VP& 3 uypsinol] 23} cleavage® ™, 86.5
KDal VP& 5§ 71¢] polypeptideZ 1hrol 7 242+
65KDa®] VP9 28KDS) VP,E /)51 o] F 7
9] fragments &3] % virond} A9 AE) & Fo}
21} (Estes, 1990).

VP, 9] proteolytic cleavaget= infection® = 3t
A3 S umen(EFD)AN A wHEA U tissue
culture) A& RV A E <) RV penetration®) %7}
Z Qe upo]el A9 infectiono] TS Z7hs e
3 YW=} (Estes 5, 1981, Flore 5, 1991, Fukuhara
, 1988).
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Table 1-2. Estimated annual disease burden of rotavirus gastroenteritis

United States World
Parameter -
Total Risk per child Total Risk per child

Births 4.1 million 140 million
Episodes of rotavirus gastroenteritis 3.5 million 1:1.2 130 million I: 1.1
Doctor visits 500,000 1:8 ?
Hospitallizations (U.S.)

or cases of moderate-to-severe disease 70,000 to 1:40 18 million 1: 30

(World) 100,000
Deaths 75 to 125 1:40,000 873,000 1:160
Cost

— Hospitalizations = $ 500 million ?

— Indirect = $ 1,200 million ?

U.S. data from Glass et al.(1990) and world data are from Zoysa and Feachman(1985).

RV T A9 EHddde A3 Zdd
2ol in viro 2PN E WY gdo] ke Aol
% = A th(Shaw &, 1987, Svensson, 1987).

RVl VP9 VP, 33 A(E A E)d B3t
= g9 EAsta 747 S99 fAAEEd 9
8] codes]d] ¢)lth(Estes®} Cohen, 1989). P types:
AA3te VP, f-44 9 G ypes AA3E VP, #
Azle] QA 12 ZF(genetic reassortant,
AR A Folatnx $hhele ad2 HYP =
g H3E ou|stuR ofd RVY A FZdNME
F 2 VPG type)oll thdt Fstajzt Aite 7
AS uhESE o VPP type)ell ¥ F3HA
7t BAEe Aoz AZstn JAtHGreen T,
1990). VPt VP, ¢Zo] tg g 42 of™o]
1} o] 2o] RVA AALZo] tal A34& 24 |
o @432 fololA FAEE RV 4
o AolA G type} P typeo] ojH @ M2 EA)
g7t A8e A4S ZHA HYE Vaccine 7L
oA F28 oo A Brh(shida, 1994). A
RV vaccine 7]'#-& E& RVE ¢]-£3 Jennerian
approach, %S4 vaccine, ZFAE o &3
modified Jennerian approach, # 32} 23 71& 59
og) APy YA, T AL et ¢

Z35}2] %th(Flores®t Kapikian, 1992). 183 2
daozA Vb, Fdw FaAE ¢a £k 9
7 VPP type)d] T84E FA8) & Rolth. 1™
9]n] 2 in vitro, in vivooll A G type} P typed] =&
o] A X ¢} 1 mechanism®] 3% 2 Vaccine 7)ol
8% 9ug ZE o2 EBri(shida, 1994).
RV9] vaccined Jennerian approach =+ modified
Jennerian approach®] oA simian RRV$}
murine EHP; 9] reassortantE gradient PAGE®] 2} 3}
selectd}e] in viro(MA104 cell)$} in vivo(suckling
mice)ol] A local immunity®] stimulationd 7 E34
tHLudert &, 1995).

RVel= VP9t VPl & Monoclonal Anti-
bodies (MAbs)i= M| L} ¥A] RVY] replicationS &
Aoz ton APFEY nlojg)2e £57
He2iH Ted Rz AgHo A
(Hoshino &, 1985; Matsui 5, 1989; Offit =, 1986).
T3 MAbsell & ZAH AF B 23 VP,
of Holk strte] F3 domaino] THHAL VP,
dxe F MY domaino] FFHJL olE
domaine 2] 7§o] BUE epitopesE Ho ot
(Dyall-Smith 5, 1986; Shaw %, 1986; Taniguchi
=, 1984).



RVY 7z 53A ¢49 FHAA RVEHR
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recombinant RRV VP, proteing A1 4}3}le] BALB/c
mouse®] immunizedte] boostdl L titer7} 453
mouse spleen cell?} Fox cellE fusion $ Hybridoma
cellZ AEC staino] 2]8} screend} il subcloning,
recloning ¥H&-3} 32 MAbs®] ELISA, HI test, AEC
staing 33] ¥H2 recloningd} ¥ tH(Yu 5, 1994). A
A+E o w743 RVY] A4 € RVe] tf g MAbss}
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HaAd uEdde Fa94d 94D (entero-
pathgenic E. coli; EPEC), SAQANUZF
(enterotoxigenic E. coli; ETEC), A XA YAM N2
(enteroinvasive E. coli; EIEC), &34 W3¢
(enterohemorthagic E. coli; EHEC)] 4ZF 2 #F
A Zrz dEHQ 3 Y straino] &eA gl
o}

EHECY| 57& o|A7# Zo] dFo] AFA
A XS Vero cellE 50]7] w&o Verotoxin©] e}

Table 2. Microorganisms responsible for
neonatal diarrhea

Esherichia coli
enteropathogenic E. coli (EPEC)
enterotoxigenic E. coli (ETEC)
enteroinvasive E. coli (EIEC)
enterohemorrhagic E. coli (EHEC)
Salmonella enteritidis typhimurium
Shigella dysenteriae flexneri
Vibrio cholerae parahaemolyticus
Yersinia enterocolitica
Campylobacter jejuni

. Rotavirus MALSD} ofjut 2l x|
25

1. Rotavirus= (Table 3-1, 3-2, Fig. 2)
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Table 3-1. General characteristics of rotaviruses

2 Ay AzdnFe g3 A RVYA7E &9
A Ao

RVA ArApE e AAZCE ALHd HAgo|
B3 frole] FES HAFAE doT| gt g
& RV7F B85 19 7 HAbgdE 2371
RVe] 2 7]€} Norwak virus % small round virus

(SRV)¢} adenovirus7} £ = 1o}

65 to 75nm icosahedral particles

Structure  Double-layered protein capsid
Nonenveloped (resistant to lipid solvents)
11 segments of dsSRNA
Purifide RNA segments are not infectious
Genome

Each RNA segment codes for at least one protein
RNA segments from different viruses reassort at high frequency during dual infections of cells

Cultivation facilitated by proteases
Cytoplasmic replication
Replication Inclusion body formation

Unique morphogenesis involves transient enveloped particles

Virus normally released by cell lysis

d3 RNA Protein
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[l Antigenic Specificitles
. VP,
Neutralization,
Hemagglutination
VP
Common (group),
Distincl (subgroup)
VP,
Neutralization
(serolype)

Outer shell l Inner shell

Fig. 2. The figure on the left is a schematic representation of the rotavirus double-shelled
particle. The figure on the right(Prasad, 1990) shows surface representations of the
three-dimensional structures of a double-shelled particle(on the left half) and a
particle(on the right half) in which most. If not all, of the outer shell and a small
portion of the inner shell mass have been removed(Kapikian and Chanock, 1994).



Table 3-2. Rotavirus Proteins

Genome  Protein Nagscent Mamre protein Location 1‘-});)61:206)[(‘1:;;26 .
segment  product polypeptide modified in virus of capsid Function
8 (mol wt) particles protein

1 VP 125,005 - Inner -core 2 * Slightly basic

2 VP, 94,000 - Inner core 15 * RNA binding?

3 VB 88,000 - Inner core 0.5 °?

4 VP, 86,751 Cleaved  Outer capsid 1.5 * Hemagglutinin, neutralization
* VP,(529) antigen, protease-enganced
(VPs+ VPy) VP(247) infectivity, virulence, putative

fusion region cell attachment

5  NSPI(NS53) 58,654 Nonstructural * Slightly basic, zinc finger

6 VP 44816 - Inner capsid 51 * Hydrogpobic, trimer, subgroup

antigen
7  NSP3(NS34) 34,600 - Nonstructural * Slightly acidic, RNA binding?
8  NSP2(NS35) 36,700 - Nonstructural * Basic, role in RNA replication?
9 VP 33919 Cleaved signal Outer capsid 30 * Rough endoplasmic reticulum
sequence, (RER) integral membrane
high-mannose protein, neutralization antigen,
glycosylation bicistronic gene? two hydro-
and trimming phobic NH,-terminal regions
10  NSP4(NS20) 20,290 NS29 — NS28 Nonstmuctural * RER transmembrane glyco-
uncleaved protein, role in morphogenesis,
signal two hydrophobic NH,-terminal
sequence, regions
high-mannose
glycosylation
and trimming

11 NSP5(NS26) 21,700 28 kd Nonstructural ¢ Slightly basic, rice in serine
phosphorylated, and threonine
second type
unknown

* There are two trypsin cleavage sites in SA11 VP4241 and 247. The indicated mature products are those on

use of only the preferred second cleavage site.

2. Small Round Virus (SRV)
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Calicivirus(calix=cup)®} §4& J4AEHIY FA4]
o] & /M9 cupHH F ZSoi7ta 6709 cup 2ol
EMa] 9o] YW David's star, ETFo]FnE
F@r} ojgdol MAZ9) 1-2%7} o] virusoll ¢
g Zlolzt &t AstoviusE 5~6709 £& 2t
RS 5t AALEe 5%E AR sk )

RV:= Bishop3(1973)e] o3 A &oz w7
oltf A7t Wadso] gtk RVY W& AA3
vl ol A B whe o] F e AuiH gol B
o]7] wWiZel AutHAE n3tE “rota"9] o] ES
£l Aotk &7 Ao} T0nmE §A A7} 27
A& RNA(dsRNA)oletx st 544 zta Qi
a8 Fig 39 2ol ALHE UMY #H(I
segments)2  WHFolA  olth Z4zbe] {AzE
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Table 3-2¢} 7o) tlg3te ©eo] SHHUL. 1
ZollA olutetuwiel VP9 VP2 Zhedol #AI7E 9l
T $3¥dos #3n 32U VPG type)
2 11709 serotypee] e F ). o] Fol AbgEe] A
AP 9] Z4] & serotype 1401tk E VPE 2T
Wo ZA ELISAY EAAgtges dgad §
4o okt g AAs Stk RVY AF7t &9
A o9 shvbE RVY Alg ] wjgo] ojFm
A& typsina 2] 7 Q7] gEolth, )
2 M= HA 59 RVY A& S EMe] 9
g Zlo] FAstAul, HZol= RPHAW, LAY,
ELISAY, Stain'§(Greenberg, 1995)0] 7j'#sjo] zt
4 A% kivh A9EHD EsEn gd a2y
dFgddo] Slo] goz gAF ANz ATy,
o] 2 sf-9 insect cell AEC stain*j o] 7)ol €t}

T 3y RVY dF7F %ol ol human
RV AINUEE modelo] A7l wf &l HAL
Z wt o] A A8 mechanisme & & Ak 29

A1 MO strain(Serotype 3, Kutzusawas, 1982)& 59

Table 4-1. Differences between bacteria and virus

Items Animal cell Bacteria Virus Viroid
. >10um 0.5~10um 20~300nm 50nm(@RNA)
Size (m=1/10°m) (@m= /10°m)
Molecular‘ welght of 10 10 10 10
nucleic acids
Nucleoic DNA DNA DNA or RNA
RNA RNA RNA
Chromosom number >2 1 1 1
Ribosome + + - -
Cell wall - + - -

Table 4-2. Diagnosis of Infections Diarrhea Symptoms

Items

Bacterial

Age of frequent incidence

Infant-childhood

Incidence season Winter summer(thr. year)
Incidence site in the G.I. tract stomach-S.1. (gastroenteritis) Li.(large intestinitis)
Fecel status Watery Mucous bloody
Theurapeutic effect Symptomatics Antibiotics

G.L : gastroenteritis



Table 4-3. Gene Map of RRV X EHP; reassortants(Gene substitution)

Geneof RRVI y | o | 3 | 4 | 5| 6| 7|8 | 9 |10]n RngZ )
Gene of EHPp segment
. E(EHP;)
Poeinpodicts | 1 | 2 | 3 | 4 | 5 | 6| 7| 8| 9|10 11| Gee
No. of segment
Bl [ | e [ e (355 8 | 0
1-1 E E | E R/E3,6,7
12 E | E R/E6,7
13 E R/EA
31 E E E R/E3,6,9
35-1 E R/ES
48-1 R | R E/R7.8
721 E E R/ES,7
151-1 E R/E3
174-1 E R/ES
191-1 E E E R/E3,5,8
2122 E R/ES
2125 E E R-E48
224-1 R R | ER711
233-1 E E R/E3,7
241-1 R R R R |ER279,11
250-1 R ER7
252-1 E E | RES 11
256-1 R E/R4
311-1 R R E/R5,10
317-1 E E | E E |RE289,11
320-1 R | BRI
326-1 R R | R R | R R |ERI4589.11
3581 R ER7
362-1 E R/ES
4412 E R/ES
4414 E | E R/E7.8
(Yu et al.,, 1994)
% 9] BALB/c moused] 7T #HGAIFIEE A3 U0 2 RVAHE S dete e 559
90%9] miced] 3UZ HALE doy=d JTH Aol fasitta AztHol MAHOE AR
t}. A gk, RVE 1 7H‘”°l oyt I o= @®
RVe ZAASAEAT Z2gsta HAALE do Influenza vius{ @ A58 FAz7}t ‘:’X.d_ﬂfﬂ
Ne Ae FBYPAE ol FAAL 24 ol WolE Yoyl 4. @ 4 AH, 2
AAZ9] d 9 259 AT Szt o] TR T AtZE} 2ol RV} UL EF vnus?»}
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Eg749 93 MZ & strain(reassorted strain)©]
238% 7ts4e] ¥t ® human RVE 6719
serotype©] F ML T WA FPske FEHe
i s BE Ho FEeE FAYAZT A4
e A& o @ RVA AALEY dREo] |
A vl W oz u&e frotdl WAE)
Wil TE A g3 w2 47t FIAIAE
Al A shEo] Aot Ziﬁ oA Aok 1
A eE wAgAlO R =& o]],]a} dus 2

[S3Ne] —1\__

st A H ok
3. RV AAR 2] o2 Prophylaxis)

(1) Anti-RV-Colostrum®]] ¢] &} o

AFNA A4 2fE FdHdde A&l o
27] gio] dukolx|e] £H3I Yr & A
&2 G2 #71H0] o add 24 2f F
ol & IgG, IgA, IgMe] ol nia) 1008 o] 4
Zol frElo] 53] AL ST Ehd AT
Aol i RV Ui F3gAztst Bk &
AL gttt 2dA HArHE 2FE 0] &3
& Ul 8719 Holstein 244 human RV Wa
strain(serotype 1) Kun strain(Serotype 2) MO strain
(Serotype 3)& 27} 43 st qstn £UHF 39
B 242 A5 o] 298 e
o gA 8t BAFE viale] 20m¥ EF83 F
A zee A& 39T AL human RVS] 87
g 4 FF da F3FANE SHT EAH EF
L FAZE Jehdo & vH gL 24
A= FHLATE 10029 olesnh.

IPA miceE o] & AELFd o 47 50l
9] 2F4& RV 2 2412 Aol T g A3} Anti-
RV-Colostume o] Zoju} HAISS <3l
th oAl 2 A A Y FoolM e HASES F
cge oz gy

502 foldolA Wa strain® WY %
E Y 20my 8417 2% ESARE Y

.|..4

3]
A&

3 3097 #2343 Anti-RV-Colostume 9
Ql Fol A goto] F 10o] 7 et tf ol A
70}o] 5 6otol 7 Wl ate] RV o 2 /9] At
ol QoA frEAol AAMH ATH(Ebina T,
1985).

(2) Anti-RV-Yolk(Ig Y)ol 9§+ QA%

15093 o] WAl LS Hol Wa MO straing
sty A, dFgok)s ¥ 9F IgG
(IgY)e 52Dz AHEATh IgYE X4/%
29| IgGo} v matd BAAgsH] Qe A
Bago] 7t & AL At 22 H4o=
EASIES

2 ) IgY«] G2 1mlo] dolA 6.5mge &
Ak, & e #& Bshd 1:d 7kl 150702 =)
TE 5 Q7] gE & uhg HelA 1589
IgYE 4& 4 Utk IgYY] $3EA /e Waz |
A37] ol Wao] gk &A7HE Smg/mlE-Y
© 2 90,000 unit, MOZ W3t IgY: MO 3l
A 110,000 wnitE A5t 2T 100 unit
olatgith. 2#M AT modelE 504l &40
2 7503 A3 £FEH 2 HASE d
et 74 oA Hels dEdoy #Y
24N 7 Aele dgazst AL 3o FUAHAN
o

WaZ dds] o4& anti-WalgYE o] &35 MO
7 mice®] AAZ Y o't EFHE 8mg/mle] S0mi
a2 QA 108 AL JLEHE 4
F AAh 2HA in vioo] 1] MO, Wad] i
& 2384719 i vivoo] YA 50% mice?] A
Ategale IgYe] Aule@AAgA)E v
A3te 79 v s YA Ebina T, 1990).

4. Rotavirus MAIS 2| X[ 2|

(1) Polysaccharide-Kureha(PSK)
RV 934 X828 FHEE 31 WA RV F



H AdsA BE2gsele SAE BN A g
MA% ohdA(proteinbound polysaccharide)! &
2} A Al (mycelia  of Coriolus vensicolor of
Basidomycetes)?] PSK¢|] anti-RV &4 o] 91 &S &
2tth(Ebina 5, 1990). PSKE 20gkge] 247l 2%
Aol A FAHE JehliA ¥ tf&o] ofF
B3k glo]l 1 P2 F3te] FEo] " o]
ste oFAlgte o] ojm AHEHY E RVEY
o "aF MA104 celid] I3l 0.1% FEAAE
Ao ik A human RV Wa strain¥}
PSKE 0.1%°]8} =2 37CoA 1hr ¥h2A17]
FAHE SAS AT P& A S
AAsAT. £ ¥l 9& Kun, MO, ST3
strain® 747} & ZAA7ME ASAHU TS
PSKE ion exchanger chromatographyol 9% &3
5% (a-D-glhcan)? F2H-E(-D-glhican) 0.2 1}
o] ZtzZt RV E843} F&& vud 43 gD
-glucanell o] A FAF oF 100KDas]
ol 2 #4do] R 549% BALB/c miceo]
MO 10° FCFUE ZgAZ 24747k o PSKE
mouse'd Smg, 0.25mg, 25pg¥ 22t Z 1 F A3 4
I 739 2,3d F EFEH R gAY F
MAFE 71%ko} @hEko] Ko PSKell 9|3 RVAAL
9 Aaadrt gAsh

(2) =2} ethanol extract

54 F3E F9 EAF 458D Epigallo-
catechin gallate”} 1pg/mle] T 52 71971E 96.2
% 7R 7] Zo] MHAHT In vivool A 1 4]
DENE ZAES A9 RV 2 1247 5.9} 244]
T F 200pgS 23] FFEFAQ Joy g7
2ol 34 AE g aHst HolA okgtth go
2 ZNEA AeFdZA Fa7t 435 =g
3t e Fste Aol ety Y43
(Ebina 5, 1990).

(3) Cysteine protease inhibitor(E-64-C. E-64-D)

RVE typsin Spg/mle] H7bd) o8 #EHS
ZtA "t ol VP7} trypsinll 28] VP VP2
cleavage(N €)=l &3l €tk gA] VRE
protease®l] 2] 3] cleavage® o signal peptide’} Bt}
= AL 4k rh(Estes$}t Cohen, 1989). Protease= L
#d719] Zolo] & @ serine protease @
cysteine protease (@ asparatic acid protease @
metallo protease?] 4FF & vdth M2 arginine
R), X9 #9118 F2 A3 uypsine] T HE
29l Fiolw VP, 241, 247 9] ofu) i ibo]
R. X2 "t} @+ tyrosin(Y) - Glycine(G)S] 95
HAoslA gk VP9 53 # 9] 294 Y-G7F EA)5}
I protease’} RV Zg9E 7o) 523 48&
1 1SS JEhdh in vitod] A trypsino] Lt
cathepsin BE RVl 1A]zt 37ColA W3AIA 7
dAFe] Frbsle A& A A
cysteine protease A 3] A §H4] E-64-C Rt} 100H)
1o E64-Dof| t]al] A in vivod] A] anti-RV A&
2 43 RVZY 12233 24413 $of 23] T
St 74 29 3Y o HAFAHE £FEH L

2 AsaAt

(4) Ovocystatin®} Aprotinin®} 3 AF-- T 7 ¢h of]
A & Cysteine protease A 3] ¢l ovocystatin®}
&9 A% F2EQ serine protease A 3 A<
Aprotining RVZE 1247}, 24417 $o] 23
A3 294 HAFAE AAAL. 539
ovocystatin 150pg®} 23] Fol2 A HAEE
Asjsti AzZH7 AHEHAH(Ebinast
Tsukata, 1991).

HAFE=HQ) 3 -fluro-deoxyadonosineE 5UH
BALB/c suckling miceoll 300 g(100zgkg)S 23] 2
T R A3 dAEg At gk o4
3} o] human RVZY mouse modeld] 9o}
PSK$} protease inhibitor®] Foj7} AALZ ] &
& AdfstE 2o HA 1 oz Jiage] 7]

e



IV. Aj2& Reassortant Vaccine2|

HLa MY

1) Reassortants(RRV X EHP;, EWT, Wa)] A
¥} model test
RVE Q7 58440} 27 59 34 9%
dg dose F8§ volHAA WG
(Estes$} Cohen, 1989). RVS) genome& o] 5 U4 4
TZ RNASY 117] 242 =Hd Q7] g A=
< strain$) reassortant(#i 4, i) MFd ZA

o] XA 4A coinfectionel] &3] Dojic} o}

ﬂ

g X4527)7 32 AU B 25 Aol
RETRE

A AdE EE

in vitrool A

reassortants> 1 7} 2THBroome G,

Ressortant= - 21 2}-2] gene-coding 4!
T3k

1 7 71%

1993).
S o

¢ Z23lth(Ruggeri®t  Greenberg,

1991). & 9 VP,= ZEH Eo|A 9 domain

subgroup Y& 21 g

Outer capsid protein¢! VP,& 2

2l tH(Greenberg &, 1983).
487 ¢ % 54

% FHFdeRE Bodch(Kalica 5, 1983; Offit
S, 1986). E3 FEAEE Z8A71E uypsin
cleavage®] A& ztx Uti(Kalica &, 1983;
Lopez %5, 1985). VP7-& strainol] w2} 7, 8 2 9H 5)
TR £l 8 codeH 1 F2F F3FL0
thDyall Smith %, 1986; Matsuno %, 1985; Offit

£, 1986). E0} 4 reassortant?] A48 VP9 t
a9 VP FEEoAHE wIA HAY

(Greenberg %, 1983; Hoshino %, 1985). 281
VP,3} VP, &5 immunoantigen . 2 A 2831 A
< &A = ¢ th(Hoshino 5, 1988; Offit &, 1986).

Simian -2 2] rhesus rotavirus(RRV)$} murine &
2] 9] attenuated rotavirus(EHP)E mobility of
infection(MQI) 1 ¢] &5 MA104 cell9)] coinfectiond}
& plaquing3t % gradient PAGE®] ]2} 11 geneo©]
substitute’dl reassortantsE 1, 22} 2 33 plaquing &.
& selection(purification)d} 3 . (Yu$} Greenberg
&, 1994), suckling micesll 1A local immunity7}
%3 5 A tHFeng 5, 1995).

Table 5. Select of Reassortants by PAGE and gradient PAGE and immunogeniticy in Mice.

vims N Dihe | Sem  Laeal | Froigion Note
Reassortants mmunity  Immumty  diarthea
EW; +++ +++ +++ + Murine rotavirus wild type
EHP; + + +++ + Rotavirus attenuate type
RRY + + + + 10" PFU/mouse high dose
- - 10°~10° PFU/mouse low dose
Wa — + - - human rotavirus
EW; X RRV (Feng) ) (+) (+) ()
1993. 12 ~1994. 5
EHP; X RRV (Yu) ) () ) ) ist, 2nd and last plu)quing
Wa x EHP; (Ludert) (=) (+) (+) (+)
(Yu et al., 1994)
2) Recombinant RRV VP,o] Monoclonal 7}4 mechanism®. 24 7+EE=2] ohdx] of=d]

Antibodies(MAbs)AJ 23} 71 2} €]

Viral Gastroenteritisol] =3 5 =

FA = host cell

of Agshe RVE) A7t BaAY 850 3

Rt olg ABYHE AHE ¥ 4 THEbina
%, 1983; Fukuhara 5, 1988; Ho %, 1988; Lee =,
1981; Sabara &, 1985). 234 RVY cell



attachment®] 9|9} F3} Alo]o A EFH A A
of dg A& A3 U AA Gt v B
> Aed A oJF F3¥ RV(antbody
neutralized rotavirus)7} M ¥ EH o2 As
EAS B9 FHh tgo] B 7HA] Aol Al
Xol RV A3} 7+ o] MAbsell 98] So]stA
dojg & ks Rolth o ZAfolx RVEY
MAbs9] 34 &= viral receptor 8.t} FC receptorol]
A% th(Homseys, 1989; Schlegel®d Wade,
1983). & 7He] RV 9 ©wild = VRS VP,
(neutralize virus)ol] gt £ MAbs7} RVE 53
3l= mechanisme 4739 (Ruggerist
Greenberg, 1991). o] 4 9] oA RVZSE model
mouseE ©|&3le] VP VP2 trypsin] 9]?"5P
fragments(VP;$} VPy)oll )& MAbs: 54 &
B3E op|¥ .3t AS H9g ?3‘}935}
(Matsui 5, 1989; Offit &, 1986). 0% 12 AT+

ol A VP, &= VP9 th3F MAbs7} murine 24 ol
A TEHY HIE op7|¥ F dtde A& B
91 THOffit &, 1986).

In vivooll A 5532 WY B3 E Fuste AX
A4 HY #xtolyz} VPt VP gk MAbs9] &
AT AL o}z delAA ¥skrh. 13y MAbs
9 F3sdE wgod 4 RRVY g F
group®] MAbsE #etd £ 9l TH(Ruggerio}
Greenberg, 1991)

£ el VPl tig MAbss RVSES] o
&3] RVZ °é%°] 2~3d) §438] ghdte F
54€ 240 @4 Vel g 5H
©] MAbse ¢kt F318 & el

o2l g Aol Mo & EFsta 433 Tt F
group®] MAbso| A sk w} HlwE ezt In
vivool A VP9t VPol tist gralo] Wold gat=
T E A4 °‘LE} VP,ol H]3] VP, MAbsel A
22 FEIAY AFF HAE MAbso] o @
RRVS] Z 3}l 4] %—1?] deA=9 43
ogk 2 24 &k ukstd vidond VP E AR

O

l‘

%};

off mo H

o
W2 oft

o
rlr =

o

o VP, 227 A9 108 0] 7] wj o]t} o] gt 3
Aol A Zpel= AN A A viond VPR
A9] 47} 1200] Z(Prasad E, 1990; Yeager &,
1990) 23] 17100914} 1/1,000 virion®] A X 1 %ol
A ZEEdn sE BAzdd o8 £ &
VP, epitoped] 4~ 102~10%/mlo} L VP, epitopeT
£ 10%4mlo|tt. 90% 538 & 4 = ¥4 5=
olA oF 4 x 109 VP thd So|FA£alst
gels EgEd EAl o) T & o
epitope H] & (antibody to epitope ratio)o] & A 4:1
€ v @k & RVY ZdE A7) S8 A9
559 VP, 34 7} virion®) VP, 218} A5 24
& 8fof @i Aol
& 9 107 wE9] VP, EoldA 7} vsxg
2345 Yepdle o] a7dd adA g &
H 107939 VP,Eod A7} vs:d 238 Y
e 2ol e7=Eh 2A vironol A &AL A}
1~10%°] tj g VP, 5014 dA Aoz F37t
doju}rlo] FR3ttn Rt} Viral attachment
blocke] 93t &) &3 viral attachment
protein®] AF LT A9 o Ags o}l e
Zo] £tz o} ubA ) vidonE 8 BT} @
Eo A F3stE &A= olulk inhibition binding
7 t+& mechanisme] 9} ajA F3}dctn 2o} A
EA e H940E 2 S RES S 9
t}. o] 7} VP, MAbs7} RRVZA 9] blockingo]
ols) F3tstedl VP, MAbs 5715 4707F MA104
cello] RRV attachmentE A3 £ojF= Aoz
Btk 94l VP9 subfragmentd] VPOl Uld &
°]/d MAbs =57} o]2f 3t &3 E B rh ubH
VP,E 9143 MAbsQGH)E 182 99t} o
£o] VPO thd 4 MAI04 cell monolayero]
viral binding& W35k x] ). VP& 5}
€ OF71A7) 1 vinus §&& AR F Butol g} o]

i

off -iN

MAbs7} virion¥} cell EHo| A= AL s
stE2A RVY BAE Ra}A o}% RO Z2
Atk o] 4ol geats Aol VP RV



cell attachment protein®] A2 %2 FA7F 317 9
Zoltt. agla fA3 A35}sta A A VPt
RV hemagglutinino]2t= 7] 53 5 H THEstes,
1990; Mackow 5, 1989).

#H RRVY AT A hemagglutinin activity7}
VPl 1A @ A 38 th(Flore 5, 1991). L
2l Y Tk VP,7} cell attachment proteino] 21 3H&
VP, o3t MAbs7} cell viral bindings &3} % o
2 JgAge AL 3T Aol

In vitros} in vivod] A7 (Ludert 5, 1995)°] 4]
VP,7} RV cell attachment proteino]gls R&

reassortant®] genetic mappingolA W3 1,
Recombinant RRV VP, proteino] t &+ MAbs(Table
6)x infant ¥TropyEl calf, porcine, avian &9
rotaviral gastroenteritis®] @Tto) 7 thg 9 & 7+
A 931 M ZE Reassortants Vaccines 7} 2F(Glass
5, 1994)9] Hdgo] ol om, Table 79 #o|
reassortants(RRV X EHPT)7} in vivool A fecal IgA %}
seum IgG 77t F71E Eutelyd  vis
shedding®] HA ¢}gol 5% (Feng 5, 1995)%
rotavirus®| vaccinesf| o] o & &3t A A= g

i P

Table 6. ELISA to measure hybridoma Abs (sups, T75) to bv. exp. RRV VP,, VP,, VP, protein

Sf-9 insect cell(mean of triplicate)

unit : OD 405nm

Antigens

Monoclonal VP, (1/40) VP, (1/4) VP; (1/4) Sf9

Antibodies
1B, 2,600 963 591 314
3D, 2,054 205 70 40
4C, 2,080 101 2 5
6B, 2,464 231 25 27
6D, 2,564 311 157 87
7F: 2,353 251 104 57
8B, 8 - 19
13F, 2,600 288 4
14D, 140 65 132 14
15B; 2,336 150 10 8
15B,, 2,388 214 34 14
17F, 2,563 202 73 66

Standard Abs (sup)

2G, o< VP 1,825 375 820 181
TA;, < VP 2,600 1,318 337 270
255/60 o< VP 173 115 163 108
Hy-15 control 10 - - -~

* 2G,(unknown, Vo), 7A,,(11/9/93, V), 255/60(3/23/94, V,

(Yu et al, 1995)

3 Abs: Monoclonal Antibody against baculovirus espressed rhesus rotavirus(bv. exp. RRV) VP, protein(full

length)

Ags: (Antigens) : VP,, VP;, VPs and Sf-9 insect cell were diluted in PBS-Azide and sonicated 3 times in

1CE.



Table 7. Immunogeniticy of RRV X EHP; Reassortant Rotaviruses in Mice

Fecal IgA Prop Serum IgG Prop Prop Virus
Responder Reassortant  Genotype Mean OD +) Mean Titer +) Shedding

Parent 1 EHP; E 1.223 4/4 779 4/4 0/4
Parent 2 RRV R 0.009 0.6 779 6/6 6/6
High 256-1 E/R4 1.027 5/5 361 5/5 0/5
258-1 E/R9 1.152 5/5 361 5/5 0/5
320-1 ERI11 1.090 5/5 1,084 5/5 0/5
224-1 E/R9,11 1.038 55 150 5/5 0/5
241-1 E/R3,8,9,11 1.181 6.6 180 6/6 0/6

Medium 72-1 R/E5,9 0.393 5111 870 710 8/11

191-1 R/E2,5,7 0.760 8/12 408 8/12 9/12
Low 311-1 E/RS,10 0.023 (VA < 50 (UA] 5/5
233-1 R/E2 0.008 0/6 104 6/6 6/6
1-3 R/E4 0.008 0/6 < 50 1/6 6/6
174-1 R/ES 0.012 0/5 150 5/5 5/5
35-1 R/E7 0.0419 0/5 699 3 5/5
252-1 R/E1l 0.015 0/6 < 50 0/6 6/6
3-1 R/E2,7 0.012 0/5 < 50 1/5 5/5

1-1 R/E2,6,9 0.02 w11 50 25 11/11
326-1 R/E2,3,6,10 0.046 05 66 4/5 5/5
317-1 R/E3,7,8,11 0.044 0/5 97 25 5/5

Note : fecal IgA positive is OD>0.3. Serum IgG positive is titer>or=1:50

* Only parental origin of gene 5 correlates completely with immune phenotype.
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