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Bk Dviability °phagocytosisD#REZ B ER T TR 1=, FI-1HE @iEiha
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(2)Disorder of Subpopulation of lymphocytes in Prader-Willi

Syndrome -SEf| D E ED- 1978
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b. LEEDIERIMNFENIE ., ZREREDEREFKZEDEHNRONT-,
c. E/OJT)AEIFLLASFLY
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(3)The progress of adrenoleukodystrophy as revealed by
auditory evoked responses and brainstem history 1980
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1. ZEAREE mutation
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Bunyaviridae

Classification
Gene, Function
Reassortant virus
Non structural protein



=94 )LAF} Bunyaviridae

J=¥94)LARE Genus:Bunyavirus
LA Crosse(A)I4IL=72¢)
THINRILILA
INBZ)AL)LAER Genus:Hantaanvirus
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LITILS F=_F20MILR
FTA4AaJ4J)LAE Genus:Nairovirus
FEIOAIR:HDYIF7 A THMEIAILR
LRI AIJLAE Genus:Phlebovirus
FEODAILR ) ITRAL—HIMEDAILR
FRARIAILARB Genus:Tospovirus
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What is Crimean-Congo
hemorrhagic fever virus?

*Prevalence Africa, Eastern Europe, Middle
East, Central and Southern Asia
*Reservoir, Vector. Mammals (sheep, cow,

rabbit, etc) and Ticks (genus Hyalomma and
Ixodes)

FEEM: ARl (B REEFEHR)



A patient with CCHF

Tang Q, et al.: Clin Diagn Lab Immunol.10:489-91, 2003

FEEM: ARl (B REEFEHR)



TZXNIAINAD D FoH. 748

Am J Trop Med Hyg. 1980 Nov;29(6):1441-52.
Ushijima H, Klimas R, Kim S, Cash P, Bishop DH.

Characterization of the viral ribonucleic acids and
structural polypeptides of Anopheles A, Bunyamwera,

Group C, California, Capim, Guama, Patois, and Simbu
bunyaviruses.
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In vitro reassortant virus
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Naturally occurring reassortant virus

Function
— Neutralization
different
SR PAH — CF same
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Virology. 1981 Apr 30;110(2):318-32.
Ushijima H, Clerx-van Haaster M, Bishop DH.

Analyses of Patois group Bunyaviruses: evidence

for naturally occurring recombinant Bunyaviruses and
existence of immune precipitable and nonprecipitable
nonvirion proteins induced in Burnyavirus-infected cells.
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Major causes of death of children under five, 2000-2003

Others

10% Acute respiratory infection

Injuries 3% 19%

Malaria
A 8%

Measles

4%
37%
Neonatal causes

17% Diarrheal diseases
3% (post neonatal)

HIV/AIDS

Source: The world health report 2005 — make every mother and child count (WHO)



Rotavirus

One of the most common
IlInesses In human
worldwide and it has a
great impact on people,
particularly in children

Burden with high
mortality and morbidity

worldwide
Democratic disease
- especially
rotavirus infection

, OVERVIEW

Developing country Rotavirus Developed
Risk Events Risk
|
. p— 440,000 deaths 1:10°
1: 80

- 2 million inpatient visits

25 million outpatient visits

——— 411 millon domicilary
\ episodes 1:08

Parashar et al., CDC, Emerg Infect Dis, Vol 6, 2003
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[Rotavirus genome structure}

RNA

Protein
Segment

e 4— VP1

— VP2
— VP3
~ VP4

10—% — — <«— NSP4

11—» — — 44— NSP5,6

(G genotype) (P genotype)

This article was published in Elsevier Science, Viral gastroenteritis, U. Desselberger , p.115-128, Copyright Elsevier 2003.

Group A VP7 gene ; G-genotype ;15 G-genotypes (G1 to G15) P[27]
P[28]

NSP4 gene ; NSP4-genotype ; 5 NSP4-genotypes (A to E)
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3/. Rotavirus G3

27 G3 strains
Vietham:

Russia:

Thailand:

9 strains (2003)
7 strains (2003)
5 strains (2002)
6 strains (2001)

96

71

87

78

"

VN-374-2003
VN-392-2003

9 ,4643-J-2003
5290-J-2003
Rus-44-2003
Rus-47-2003
VN-124-2003

AN

CMH229-Thai-2001
CMH272-Thai-2001

/?
/

IS

T

No.108aa

—> I

CMH301-Thai-2001
CMHO055-Thai-2001
VN-330-2003
N-_ Rus-18-2003
Rus-32-2003
— 98/B31-Chi-1998

97

107E1B-India-1993
95/87-Japan-1995
AU-17-3-1982

ITO-Japan-1980

— YO-Japan-1977

Ai-53-3-1981

82 I
9

99

00

D [ TKO08-Japan-1991

J-12-Japan-1990

MO-Japan-1980
— Ai-39-J-1983
AU-1-Japan-1982

CH927-Chi-1992

100

J

> Lineage I

98

99

CH-55-Chi-1990

CHW17-Chi-1992

L—— CH-32-Chi-1986

0.01

CHw2-Chi-1989

SAll

Lineage 11
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< c2 IntraG1 recombination of human RY
sulin 3 cases
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Ban-59 — G1/7

Kor-54
Kor-64
i JP421 Gl/4

88H249 Gl4
G3

|

Ban-59 —» T G1/7

L Kor-54
G14 Kor-64
< i oiot GL/4
88H249
—< G12 < G12

_ 01  Nucleotide 49-1029 (encoding region) of VP7 0.1 Nucleotide 49-448 of VP7

- -

2
—E
— TN Gl1
G5 1—“ G5
= E ————— -
Ban-59 —» G1/7
88H249 G1/4

Kor-64
G14 Kor-54

———
IP421 “ G3
88H249
G1/4
<Gl4
N

Kor-64
Ban-59
Kor-54

0.1

0.1 ucleotide 459-649 of VP7 Nucleotide 650-1029 of VP7



Emergence of rotavirus G9, Thailand

Total: 315 fecal specimens Rotavirus
M Negative
Time: 2000-2001 66%
Place: Chiang Mai, Thailand 5. 6% 2.8%
G9

Source: Children with diarrhea

B G3

Unusuall G3P[3],2001, 2yrs old

G3, simian like gene M G2
P[3], goat like gene
G6, simian like gene 91.6%

NSP4, goat like gene



Viral etiologies of acute gastroenteritis
In children under 5-year of age

O Rotavirus A
W Morovirus G
O Adenavirus

O Sapovirus

B Astrovirus
O Other

B Megative




p[27]_CMp034_POP[6]-Gottfried-Po

7\90)D9rb’r)lxx PI121_H-2_E P[19] .-Mc323.Hu
P[lOfE6éh-Hu ; I

P[1].4A5. B0 P[8] -KU.Hu
P[18] .L338.Eq
P[23].A34.Po PR RIS IS, B
P[3]-CVH222. Hu —— P[7]-0SU.Po
P[2]-SALL.Si P[26] .134/04-15_Po
P[15].Lpl4.0v P[13] .MDR-13.Po
of24]. P[22].160/01.La
P[5]-UK.Bo TR P[25] .Dhaka6 . Hu
P[20] .EHP _Mu o [9] KB HU

P[16]. EW.Mu P[14] .PAL69.Hu

VP4 rotavirus genotype, tentatively proposed as P[27].

«Characterization of the VP4 gene of PoRYV stfain CMP034 revealed the novel
P[17]-.998/83_Bo

P[11].B223.Bo

0.1
(VP7, NP6 and NSP4 of CMPO34 are G2-like gene, subgroupl and genotype B, respectively.)
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(1) Suspected rotavirus encephalitis 1986

A4 )L ABREFE CEFEDMX () NRond, REFEELTHRETA
MNA . BEEFL AN, MF. E. @EFOAFIVMILADEFENAZ
FART-ECH, BEHOMEFTHAR@ENALEL. @EEFOAFIVAILA
AR EMNMERIIZER LTSI EA LA DT,

(2) Detection and sequencing of rotavirus VP7 gene from
human materials (stools, sera, cerebrospinal fluids, and
throat swabs) by reverse transcription and PCR 1994
O8I ABBRBRELVUZENIZFOVNAZESIROE., MiE. 56K,
IWEEHRSC LR AN LAZ) A ILARNAZ RN T=,

10f1ZERA~T=ECA, THIDEER P, 2D MFRIZOZ 71 JLARNAZIR
HLf-. Ff=. [TONADLGWTHIDIREHLSLVERICEAZV M IILRER
FaEHLT=,

SO0 ))LAD S FHIE
REKEE
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FLULPEL P[27]EP[281F 2 A DT AO3 A LA™ RHLT=,
EMNZHEIFTLH5EELGEEFE (G1,G2,G3,G4,G9) EinFE!
Z20EMEBI L=, Gl, G KELTEA HoT-,

B FHIIIOICHERFE ., GEICEO>TIEEOIZTEO 2T
ADAIRETHY. & HBIZE->TELGIHELTREONBIEN
Hot-,

T2 FILGEDEFYMIAILREELD DA ILADRE TG,P,VPS,
NSPAEIZFEDBEEESZHRLT -,
RICEEGFE(mMEFR)NOHREEGLFET YJavEFUhHoT=,
ABEOAYA)LALSNDCEE. BEEIZ DWW THEET L=,
HMETIZAAYAILAR, /nryw»xw%amm%rﬁ@z
(ZIFFERLETHAMN., 7O 7D ARBRAETIXIZEAEN
O8O IJLATHOT-,

MBERIZVAMIRELGF. METBEEZELT-.
NEEEHERATOSMILREGFEBEESEL,




Genome characteristics:
Known as “Norwalk-like virus”
The family Caliciviridae
Non-enveloped ssRNA

Three ORFs (1, 2 and 3)
Prototype strain:
Hu/NV/Norwalk virus/1968/US
(Outbreak, Elementary school)

NOROVIRUS, OVERVIEW.

WikipediakY5|FH

Human: Nt wikipecdia org/wikiGE 3B BEIE SHBIADHESE25%
Genogroup | (15genotypes) —s16 e
Genogroup Il (18genotypes) — 23 g

Infectious dose of 10-100 virus particles = g<% S5 o

Viral shedding of 3 weeks or more "n;' P

Limited (few months) immunity 1:"‘\ ;_,l‘ﬂ-f
Uncultivable J.':'Ed'.';?

Replication cycle not clear

Dr. B.V.V. Prasad (Baylor College of Medicine, Houston)



NOROVIRUS TRANSMISSION

“Oral-fecal” route ——
Alr-borne: aerosolization with vomitus _~

Food-borne: Shellfish (oysters, clams, mussels)
and others (salads, peeled fruits)
Water-borne

Person-person contact: Hands e
Environmental surfaces d
Unknown

Dr. B.V.V. Prasad (Baylor College of Medicine, Houston)
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DIVERSITY OF NOROVIRUS GENOTYPES IN JAPAN

Cases
160 mGll/7
140 O Gl
120 m Gl11/15
O Gll/14
100 m Gll/12
80 O GIl1/10
EEE m Gl11/8
60 = GII/6
40 i m GlI/5
m Gll/4
20 :i H u ‘ ‘ O GI/3
0 , , . . . . . mGll/2
1995- 1996- 1997- 1998- 1999- 2000- 2002- 2003- 2 - 2005- O GIll/a

1996 1997 1998 1999 2000 2001 2003 2004 205 2006

GI11/3 capsid and GI11/4 polymerase

GI1/4 capsid but different clusuer from that in previous year

GI11/3 capsid and Gllb polymerase




Increase In norovirus outbhreaks,
Hungary

O probable

| confirmed
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Genetic analysis of norovirus infection

No of outbreak isolates
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70
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2004

TDX

2005
year, month

hmmﬂﬂﬂﬂﬂmﬂlﬂ\ﬂhmmﬁ ANHvam\ﬂhmmﬂﬂ

2006

in Europe

| m 1.4 2006b |
m11.4 2006a
@ 1.4 2004
O11.4 2002
mnon 1.4




Weekly report of infectious gastroenteritis in pediatric sentinel (case/clinic/week)
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— Chiba/030556

Chiba/021050 a
4380-2002-2003
4392-2002-2003

0.1

| Bristol
' Lordsdale } b

AY030098
E MD145 } c

Camberwell

Dresden153/1997/GE )

Mora/97/SE

AF436881

408/97003012/1996/FL
4630-2002-2003 )

4632-2002-2003

95/96US

Grlmsb)(1 )

BurwashLanding

Dillingen J
Erfuirt/007/00/DE } d

Hunter284E/040/AU
_l_‘ Hunter532D/040/AU
|| Oxford/B5519/2002/UK

Oxford/B5S13/2002/UK

Germanton
Ly 5144-2003-2004
5247-2003-2004
5992-2004-2005
5991-2004-2005
6024-2004-2005

6022-2004-2005

6021-20

602/2006-2007
TK5-2006-2007
TK11-2006-2007
TK10-2006-2007
605/2006-2007

Anchorage
Oxford/B5S9
Langen1061

FarmingtonHills

New Variant 2006b

NoV Gll/4



EMERGENCE OF NOVEL RECOMBINANT
JAPAN, 2003-2004

Polymerase
84%

Original Gll/4 ﬁ_ Original GII/3

il
6001000 1500 2000 2500 3000 0 200 400 600 800 1,000120014001,60014800200022002.400
Pasition b P : Pozition ':]ZI p ::'

Polymerase Capsid

Gll/4




NEW LORDSDALE VARIANT IN
MAIZURU, JAPAN, 2003-2004

Lopman et al., Lancet 363:682-688
Before June 2002: GI1/4 with motif in the polymerase
starting at position 4820 (referring to Norwalk virus M87661 )

After August 2002: GI1/4 with unseen
Outbreak =—» New Lordsdale VVariant

CCAATGGAACTCCATCGCCCACTGGCTTCTCACTCTCT

GTGCGCTCTCTGAAGTTACA TCCCCTGACAT

CTACAGGCTAATTCCCTCTTCTCCTTTTATGGTGATGAT

— |NCrease, 2004-2005



New classification Gl . Human & Porcine
of Norovirus 23 5 N 23 genotypes with
i 6] = 8 & § &[]  34subgenotypes
20 o ¥ o9 N S v
2% 5638 & N
e 3 %5213 E f S
CRE Y S 4 P ue (10

% R R Q
Bovine o] /04 KRN © @8’« ,\\\\@60
Do sy e ot 15
G 0,%///9 6‘7%’77 C\\G\‘\\\ g\ S
CH126/98/NL : M7/9§//U e
"amaTsy 3 Leeds \\

Jena

SaitamaT35a

Boxer
SaitamaTZ

SaitamaKU8

100 100

— 95
Sos 11
Murine/USA (\/ Uty o’
\Q\\mo ) o, (/\79
GV SV
Murine eV %\s@% O'\, ’
Human & /( & P 5 4 . Human
8 QR T, ? 16 genotypes
GVII S IE S v ‘0, -
Human (New) $ S = n ® with
NG I
§ 3 s 32 subgenotypes
vz Sl Gl
GVI 0.1

Human (New) [1 means genotype



FOFTOETOD/O74)LARRE(EEXY)

=P.N 2002—2003 Gll 21. 0%

HNESBIR Gll/4 81%. Gll/3 7%fth)
RhF L 2002—2003 Gll 5. 5%

AlREBIR (Gll/4 82%. GlI/3 18%)
INVTS5FS2 2004—2005 Gll 5. 0%

NEBIR (Gll/4 100%)
2A 2002—2004 Gll 12. 5%

k- ABREIR (Gll/4 62. 8%, GII/3 20%fth)

FEZER 2004 Gll 7.0%

5 3k- AlREIR (Gll/4 90%. GII/7 10%)
ZFH
RbF LTIXIul-Oct IZTPOZLROENT-
BAL(Fzo<A) TIEFEHEE-SYLLELY
INTS55T9aTIE11A—8A.8A—9A8IZHDBLY
TOTFOETIIAZDAINADREFENZ(ER) . /A0 MIILRIEDELY,



FE-BAROEMNDO /B4 )L ADEE

#*#
PEER 130E(fEE4A) BAREHRISME F225E
20055 10A ~20065F9 R IZ§¥1/2WEEA, 1R5EDEE R

NVG I o A 7 B8 1% (5 E 2E)

7% RT-PCR (nested) _|.

ax || -
=| &

/094)LA(NV)G I B 514 - 19/130*:“/7»(15%)
A4 LA (RV)E : 6/1309 2T IL(5%)

HAE

NVG I ® A Rl BE (B XE)

NVG I (514 : 24/95H> 7 JL(25%)
RVGTE: 2/95H 2T )L (2%)
NVG I [BtEEtoT=H 2T ILIEEL
Gll/3&GlI/4 T [E &L F=FF
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NRAAANRMFL NTSToa, R)ZUH RETHIHT
mEZELT=,

2)HODNETCTFELDRITEREHREMIZIEIRLT =,

)T /T I—TNDENTHFREARZ (T /T IL—TA,

TIZATR)BIVERETEZXZRHLT-,

B, EC LD ERGHRISHFLWMEBRZ DAMILATHOT=,
AHFILWT /T )L—TH#IRIELT=,
S)HLHAEDERGHE. HEDERTGHEELELILTULV =,
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Examination for Rotavirus
1)EM

2) RNA-PAGE

3)Enzyme Immunoassay
4)Latex agglutination

5) RT-PCR (multiplex)

6) Immunochromatography

7)Seq uence an alysis Veterinary Sciences at Queen's (Brian Meehan)
http://www.qub.ac.uk/afs/vs/vsd6b.html

http://www.equinst.go.jp/JP/book/kansenS/RTV. html

PREFKREAT L I—
http://narc.naro.affrc.go.jp/openlabo/kankyo.htm


http://www.equinst.go.jp/JP/book/kansenS/photo2/235.gif

Expression of rVLPs (recombinant virus-like particles)

Nonstructual protein o




Principle of Immunochromatography

Purified virus (Rotavirus, Adenovirus, Astrovirus) or
Virus like particles (Norovirus, Sapovirus)

SD nt Recombinant capsid protein

& e \ Immunize rabbitor mouse

@ 0 \0C
- oa’&ed\‘\‘\“\
\aeadsc Polyclonal antibody
or
— / Monoclonal antibody

dropping V¥ »  Anti-Rabbit IgG (control line)

Anti-virus Antibody (judgment line)



e Detection of Norovirus

\ } RT-Loop-Mediated Isothermal amplification
Electrophoresis___________

EEENIEDER S T,
CDIEATIZHEA
SN TV -E{EZE

AL THEET,

Enzyme immunoassay

FOE T e L ¥R OIF L

[

EEENEDOHSE T,
CDIGFRICHEA

SN TV -E{EZE
HBRSETIEEET,

Immunochromatography




THRIEVAIVADZHICE THHRED R

1) Multiplex PCRIZ& 481G FaZzli T FHIE
2R 5EHD VIV RAZRIFFIZEZET I EEELT=,

2)/8 94 )ILADHBLEDAJLAKIF (VLP) Z{EHRLL 1=,
VLPZRAWTE/7O0—F )Lk, /R oO0—F)L
AT {ERLT-,

3)/AOAILADA L/ oA EEFRFEL-,

4) /004 ADIEIGFZEHD1 D THAHALAMPE
DOREFEIZH LT,



Variabllity of Viruses
and clinical manifestations

"DLILRADER
_ Hhis, &2
P EE S
7L7 N HosT BRI TRATMO L
G\érlwlth;/?)e | Gender, age A ﬁ@*@@]fr—gﬁ ﬂ#l-
Genome mutation mmgr;erz]gfiigonse | E E%@Z{tf@%ﬁ'ﬁiﬁﬂ'
BEEXEDRE
R BRARE ERREDEI
o FELETTHSEA - BlbE
Transe?)trrjtz’:ion *
ngd_s EAOMEZZETL . BREDILEKR
Rl <. FROEF. BED

REXR, FEELEGLEK
SNTEFERET B,
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POTICEITHBEET (BAX, PE., 54, BE. 88 AT LREE)

DEREOEFRE (BHEHEvE. MERERTFR. iPE. RELLE)
(NhF L, SHAR, REL 214 ZFBSHEAGE)

IAXDEFREYL, FTHA. B/C/ERRFH
(B4, hE, RLA, BAREE)

BFREXIE
(REHEDDVD, REHEDMF. bb\“@@ﬂ?ﬁﬁid)ﬁinﬂﬁs

EABNEADFELD-ODBERDFHEED S EFER
(PE. SFR, BERLGEE)
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EREABAICBITASRLUTOFELDRELEASUBIRZIC
B9 5 ABDHE (2000—2004)

DMK (74% M FMEE) TIIREFRBNZL, FFEFSUBIRZ
TRTETHFEL(B600AN/105N) D H 5,

Ak BRETORE. BR-KE-RPBLAIE. mEE
&R 30%MEKEBLRR. 10%HBIRZ
E# (EEh. BRiEF)DTRE.
REIZHTHIHMEBARR CROPMAT AT, BEREHBE)
BO-RE (D HmEXNDIDT, - AGEZHRAESLLY)
(BEIDNSRANISEVNVBRYZRIZEZ S, BELREDIES)

A DB O E (TR, EREEARERE. HROFREE)
FERE, E4SVUBINDIRE
BEEREDOHIE
Eif-ERERDOMT

R EASUBIRZTODIRTLLED, REFBDFE A (8%I2)
EEZEOMR L
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Research on Prevention of Mother-to-child
Transmission of HIV in Yunnan, China

HIV Prevalence of pregnant women up to 1% in some region , 2004

1989 1999 2005

I'mitkBs




Worldwide Collaboration and/or Communication

Mainz Univ S - - -
' : abarovs =_ . o
I\H/IIL:{I’:rnon S?aorlrjrl,:;;% Diarrheal V E?QJLL_,J;
Kozlov
. = CDC China >€0 h
2, IDiahheal V j}i ?A CDC (USA)
" Yrang Diarrheal V
mA Glass
Ando
Chiang Mai
Diarrheal V
Maneekarn
Mahidol Univ
Sri Lanka MCH,diahheal v
i i Wongkhomthong
Eﬁ;andderglya oniv 5 Kittigul Ho-chi Min/Hanoi
Diarrhal V. MCH
U / Tuan, &Phan.

Japan [l Quang

Pediatric Clinic Dakka at

Univ, Company Diarrheal V Field =y

NIID, Pref.IH Dey N >
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Publications of research (or in press) in English

1995

1996

1997 1998

1999 2000 2001

2002 2003 2004 2005 2006 2007

174 papers
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dream, purpose
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passion
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challenge
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Make progress everyday
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hungry spirit
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Emergence of new variant G3
JAPAN, 2002-2004

TK15/1991/Japan in Japan during 1990 to 1995

w: TK28/1991/Japan Cluster | with G3 strains
TKO08/1995/Japan

RMC437/India
{T MP126/India * 16 animo acid substitutions:

107e1lb/USA

CMHO054/Thailand
CMH272/Thailand

CMH229/Thailand * 4 animo acid substitutions:

Cluster Il with G3 strains

in Japan and globe recently antigenic AN and C regionS

q 98'B31/China rotavirus G3 in 1990-1995

— CS02-01/Taiwan

- JP5024/03-04/Japan
L1 JP5016/03-04/Japan
JP5029/03-04/Japan
JP4643/02-03/Japan

| JP4650/02-03/Japan
JP4652/02-03/Japan

0.1




First report
. Transmission
Classification

Particles

From Stewart McNulty at Veterinary Sciences, Queen's University, Belfast

Veterinary Sciences at Queen's (Brian Meehan)
http://mwww.qub.ac.uk/afs/vs/vsd6b.html

G serotypes (VP7)

Genomes

Lab diaghosis

= RNA B ETR

Reprinted by permission from Macmillan Publishers Ltd:

P genotype (VP4)

Reoviridae

1973
Person—person

Group A-G
Icosahedra, 65—75nm

3 layer, no enveloped

15 (G1-6, G8-10,

G12 in human)
26 (P[8],P[4] etc)

11 segments of dsRNA,
each segment codes for
at least one protein
EM, EIA, RT-PCR, IC,
Cultivable
Group A,B,C,ADRV
Zoonotic

THE EMBO JOURNAL, copyright 2002
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Norovirus concentration and examination methods

virus concentration (particles/g)

10 102 103 10* 10° 10° 107 108 10°

Oyster —ly

Asymptomatic Pt Cm———u = s 2 nn 2 n

Patient stool resssssnnnEnnEEEEEEnEEEEEEEEnnE —
Patient vomits > TETTTTTTTTY ——

Required volume for EM L

Required volume for PCR® P —

Required volume for IC/EIA AL —

Glass, RL. et al., J Infect Dis. 2000 (Modified)



COELECTROPHORESIS OF SHARK RIVER vRNA
AND PAHAYOKEE vRNA

Control SSH

5 6 7 B
DISTANCE MOVED (cm) Comparison of

Fi1G. 1. The viral RNA species of PAH and SR : Viral polypeptide
viruses. Preparations of [*H]uridine-labeled SR viral ;
RNA and [32P]phosphate-labeled PAH viral RNA (MW)
were mixed and resolved by 2.4% polyacrylamide gel
electrophoresis (Bishop et al., 1967). In the inset is
depicted the relative apparent molecular weight values
of SR, PAH, and SSH viral RN A species as determined
from various coelectrophoreses.

Ushijima H et al. Virology 110(2):318-332, 1981 Ushijima H et al. Virology 110(2):318-332, 1981




popula

PAHAYOKEE

5

Fi16. 2. Oligonueleotide fingerprint analyses of PAH and SR viruses. The individual L,M, and SRNA
species of SR (top three panela)and PAH (bottom three panels) viruses were recoverad after regolution
by agarose gel electrophoresis (Wieslander, 1979). The ribonuclease T1 oligonucleotide fingerprints
of the viral RN A species were obtained as described by Clewley et al. (1977). The first-dimensional gel
was run from left to right, the second-dimensional gel from bottom to top, Oligonucleotides that are
absent from the S or L RNA patterns of one virus, by comparison to the other, are indicated by a *.
._&naly‘ses uflheoligoundentidethaiisiﬁgilﬁﬂt&dhyanmwmtheFAHSRNApattemxhnwed that
It was the 3' terminal oliponucleotide (see text).

Ushijima H et al. Virology 110(2):318-332, 1981







RT-PCR with specific primers designed by Gouvea
to differentiate G serotypes

A B C D E F s
5 39-50 87-101 120-130 143-152 207-220 233-242 3
165-198 309-351 408-438 477-504 672-711 147-774 1062
NA
EggQ <ELdQ
aAT8:G8 aBT1:Gi aCT2:G2 aDT4:G4 aET3:G3  aFT9:G9  End9
M VP17 M G1 G2 G3 G4 @9
e o
h—y -  —1062bp &=
= = aom
- . « p
—_— -— . «— 583bp
—— ; «<— 374bp

s +<— 306bp

1st-PCR 2nd-PCR



Multiplex PCR

RNA Extraction from 1026 stool supernatant

l NVI NVII SV Ast Mix M

—

RT (SS RT 11, random primer, 42°C 1 hr)

l

PCR with mixed primer pairs
(different size PCR product)

A set: rotavirus A, B, C and adenovirus
B set: astrovirus, norovirus Gl &Gll, sapovirus
C set: hepatitis virus A & E, influenza A, enterovirus



Detection and sequencing of rotavirus VP7 gene from human materials
(stools, sera, cerebrospinal fluids, and throat swabs) by reverse transcription
and PCR H Ushijima, KQ Xin, S Nishimura, S Morikawa and T Abe

J Clin Microbiol 32(12): 2893-2897, 1994.

Human rotavirus RNAs from stool samples, sera, cerebrospinal fluids, and throat
swabs of 15 children with rotavirus gastroenteritis were detected and serotyped by
reverse transcription and PCR. The reverse transcription-PCR method may allow
us to consider rotavirus infections in other parts of the body in addition to the
gastrointestinal tract. Moreover, sequence analysis of the VP7 gene was performed
on seven samples (one stool, two serum, three cerebrospinal fluid, and 1 throat
swab sample). There were no appreciable differences in viral sequences between
samples from cerebrospinal fluids, sera, or stools.

Rotavirus RNA in CSFof :1/3-1/2cases of rotavirus encephalopathy

Neurological complications associated rotavirus infections in children.
Review of the literature by Lynch M et al. CID 2001:33

Rotavirus in blood by Blutt, S.E et al.: Lancet 362:1445-1449 (2003)
Rotavirus antigen in blood around %2 cases



2. BAREELREFEEDZE L genotype and phenotype
a. BN ZEE antigen mutant
RZEAZE(point mutation) EE-RHE-{HEA —— —
2R FIEIEZ 2% neutralization escape mutant ¥
BIZIEATILIOH DOHAZE Tantigen drifl  ms m
b VAIREIZHTHIRZHLEE —
drug-resistant mutant
BIZIETRBZOUTHEATILIF (LA
CIT—IDHYAXOHDER
plague morphology mutant
d.&BHIEMZER conditional lethal mutant  z7¢c gz (£32°C
Il 2 |8 B R ZE E % temperature sensitive mutant
585 ) UVF % ELTIRRIE{E#R cold adapted mutant
F1-18 EIKFHEZ EHK host-range mutant
e. X e HHF defective interfering particle
=LY TRYBLIEET HEELFAREIIRIET S
FEORTELHFNEZ, EEVANILANBDT S




EERREICEITEAOVAMILARBDOHREER

2EHANETFNLULEDEZB YA ILRAHN o@%ﬂlﬂﬂkl‘lﬂ#%a’é#ét
ThENDELEFRT, F-IEEFEMEBEMTERLSLS,

1. B FEITOHEEER
1)1E{GRIFEAHRZ  genetic recombination L
D FRH A Z intramolecular recombination
QELFBES genetic reassortment v
2)1E2RIBEMIE  genetic reactivation
D2 FREF B EME multiplicity reactivation
B OAMILARETHARLETSHE4E\HLY

1)- @
LROBEHATHEMLLT 5. a a

@’\7—73—313&% marker rescue BEEMEDAILAD

Y—H—IZIERBREEDANIADI—H—D A Z TAD
2. Bl FEYROHEEER e

1)#84# complementation
77/-‘)41bxl5ﬁ1=|=r7»r»xwiéﬂyrgo)r_&ﬁ—r/ry»m pE 2. —2)
2) ZIFEE S phenotype mixing

ERYAILADEABLET. XLYB--EREENTES a
FRENEL ., HEICED




DA ILADEAL
ALIBLFZHRTE genetic diversity

DNASDAILR:RNADAILR 102DE

EH-YDOELEFHABRBM(VMIILADIER. BE. IAMILARELE)
[Z&->THhh b,

HIV-1(LFEDAILR) TlE2. 4X10-3/1EE/4F
HHV-1(DNA™ A JLR) TIE3X10-81GE/F

FZRE#R(TI/BOELIHFEDEGEDN) —BRER
FRZER(TI/BROELZEHI)—FUTZEX

b. LD R

BT ZHREIERIRE (hFniniF. CTL, FEHIZE) drift, shift, hypervaliable
DBEEDORENFNZLGEVLIIZHER ANIRIDASILRITERZE

B EDRFEZFBIICHIGF  FREEEQD—H
NVAINADEFEDT - BEEDNTUANDBE

CEILDET  oFRiKH



BAEF o IATHTD/NRTHFIEARERIZEITS
HFHLLAOADAILAGON S HEEHIRICE T S

O IILRAITHEFOFELDRAEBBRXDRRELS,
11 ARKDEID2EEHRNADANILATH S,

O34 )L RIFVP7Z2—F T 5GEEEFE (MFR) &
VP4Zd—r 9 H5DPEIGFETHEINS, CNET
G1P[8], G2P [4] , G3 P[8], G4P [8]1ME R THoT=,

. 1987—1989 G9=1. 98% (Urasawa S et al.)
1996—1997 G9=16. 2% (Zhou Y, Ushijima H et al.)

4@ 2000—2001 G9=91. 6% &R L=,




T=X¥94)LAF} Bunyaviridae

TJ=X94)LRE Genus:Bunyavirus
FHEIAIR: TN RTHALI)LA Bunyamwera virus (BUNV) . LA Crosse (AYITAIL=THK2)
THINRIAJLR Akabane virus (abortion of calf, anomaly of calf)
N3 AJLAR Genus:Hantaanvirus
FHEDAILR N\ A)JLA Hantaan virus (HTNV) (hemorrhagic fever with renal syndrome)
Muerto Canyon (pulmonary
4894 )LRE Genus:Nairovirus
F7i A4 I)LX:Dugbe virus (DUGV) . Crimean hemorrhagic fever virus
JILARIAILARE Genus:Phlebovirus
ELDAILR )TN L—H MBI IJLR Rift Valley fever virus (RVFV)
FRARIAILRER Genus:Tospovirus
FREIAILAFIIEIEZZEDAILA Tomato spotted wilt virus (TSWV)

R EER
Y. EVICBRRETIIONH S, BIYTIE, hOF —Z2hEBEELLTHROEBMICERINDLDON S LH
L. N\VEOAMVARIToEE OB (RASHE)ZARBEELTEY. IToEBBMABH L=V IILRIZER
MNRRTHE, BEMFEMEHMB-OFREHEZFHET SN\ EVMNVAMERFZSISECL, LEICERGEA
E1-EBENHD FRMRIEATVAMILR(E, THEOYH (%5 ERTENEINS, TXF TAF. £08H
BEBFRE, RFFEDICLERERRT S,

R F R
FI100nm D BREFOBRKGVLLIEAR T, POZHREETRT , TONA—TEH D, ToRAO—TFRAIZ(E,
BX10nmOD R/ HILNVERIEE) EF D, IoRO—Th(Z=ZENESARRILAHTLR GBEF-20/3D
B)Z2ED, XILAHTIRE, KE$92.5nm . £&200~3000nm D #EHE R g & TIREERIZAE->TLVS,

EIGF

L. M, SORESOERLGH=ERICHFLI=(HFhNlz) —FKEH(—)RNAZEEFET D, ThTID. RILXILF
HTVFREES>THFRICHEET S, AIFRICEERREZEFES. ChZAVTREHMROMEENTMRNAZ SR
T3, ILRIMILADS RNAIZFZUE+EUR (6.5-12.3K, 3.8-4.8K, 0.9-2.9K)



RNA VP Predicted Location

segment

11
11

VP1

Function (SA11)

AA.
VP1 125K Core RNA polymerase, ssRNA binding
VP2 94K Core RNA binding, required for activity of
VP3 88K Core guanylyltransferase, methyltransferase
VP4 88K Outer CP  hemagglutinin, neutralization antigen
NSP1 53K NS zinc finger, RNA binding,
block interferon regulatory factor3

VP6 41K Inner CP__ subgroup anigen
NSP3 34K NS bind 3’ end of viral mMRNAs,

interact with elF4G1
NSP2 35K NS RNA binding, viral replication factor
VP7 38K Outer CP RER integral Pr, neutalization Pr
NSP4 28K NS RER transmembrane Pr, enterotoxin

integrin receptor
NSP5 26K NS phosphoprotein, viral replication factor
NSP6 12K NS interacts with NSP5J, in viroplasm



INETHSESINTZ, v X TAINR
JYL & THIELIAA DT R & DR E

FRERE, BREMEGR, HMPEEER.
BAREEEBR. JHEPAS

Mk, FERMEREIER . 7 A EBRE,
X7 NV ERRE, BRI
BBV LMD 3 v 7 OEE R

BB MERBEEREE, X7 —8
SEfRRE

NIRRT 2— T VEREEIR.
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GEFEELPELFEMEAEHLED M (2000—2001)

PEEEFE
GEzFE &t (%)
P[4] P[3]
G3 - 5 1 6 (5.6)
G2 3 - - 3(2.8)
e at(%) 3 (2.8) 1(0.9) 107 (100)

GOP[S]DMAEHLEMNZ I ST=,




97 Mc323
e Mc345 }

P7 EIETF O REHE + | CMHOES }

CMHO045

. . | CMH322
REEGODHES M | CMH146

| 00-SG2509VP7

HODLE ) | CMHO75 \
.| CMH307
K CMHO040

CMH274
CMH214
100 s | CMH324
L CMHO049
a1 | [ CMH328
|l CMH112
L CMH319
— CMHO005
—— 97CMA108 3

an 97CM113
97CM87 >
1 97CM86
46 97CM84
97CM90 J

_ - US1205
- BD524 G9-
L INL1 S 42
G9-1 00 — WI161 ) z
s G9-2 L — F45 oY/
116E

: J Me

0.06 0.05 0.04 0.03 0.02 0.01 0.00

Ia
S
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P[17]1993/83/Bovine
P[7]YM/Porcine
$ P[13]MDR-13/Porcine
——— P[13]A46/Porcine
P[5]P343/Porcine
P[6]Gottfried/Porcine
—— P[19]4F/Porcine/1986 j
CMPO031/Porcine/2000
CMP029/Porcine/2000 :|
CMP039/Porcine/2000
P[19]RMC321/Human/1980
P[19]Mc345/Human/1989
= P[19]Mc323/Human/1988
CMP094/Porcine/2001
CMP100/Porcine/2001
CMPO092/Porcine/2001
CMP090/Porcine/2001
CMP096/Porcine/2001
CMP087/Porcine/2001
CMP095/Porcine/2001
CMP099/Porcine/2001
CMPO072/Porcine/2001
- CMP098/Porcine/2001
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‘FECHT /T IWV—TARTHRRXEEIELTHL

)AVEFURIAIWANFEET S
AB—=T)BATHBNEIANST /BZATDELHS

“RITT/3ATIEBERICE-TEDS

BT 75§ Intergenotype
1)52:; BB 15V 3160

Polymerase -

Intragenotype
1533 » h

Oberhausen455/01/DE Parislsland/03/USA
1220




OUTBREAK OF SAPOVIRUS IN JAPAN

Sapovirus GI1/6 infection

Sapovirus GI1/8 infection

[
B Sapovirus GI/4 infection
]

Cases Sapovirus G1/1 infection

9

8

7

6

5

4

3

f T

'3 3882558868 5%8Z3S5

I Sapovirus outbreak I

Starting point Ending point
Middle of summer End of autumn



NOVEL RECOMBINANT SAPOVIRUS

Capsid

PEC

London/92

Houston/90

0.1

97

100
5800/Osaka/JP

100 5862/0Osaka/JP
Gl1/8

Gl/1

5821/0saka/JP

5863/Osaka/JP
100

Sapporo/82

Polymerase

PEC

London/92

Houston/90

5786/0saka/JP
: 100

5800/Osaka/JP '

5862/0Osaka/JP

5821/0Osakal/JP

Gl/1
5863/Osaka/JP

Sapporo/82

100

96

0.1




Structure of NV

Gene structure of NV

Nonstructual protein m-
J

Shell domain Eroticinerdomaln

Hinge
.II' F

Three-dimensional structure of NV Ribbon structure of the rNV capsid protein

From "Fig 1 A & C from Prasad et al., SCIENCE 286:287-290(1999)" Reprinted with permission from AAAS.



B 1. 3LIBIEN THESEESHOER (BRET — 7 5 2 L F8)
Norovirus Rotavirus

\/

‘W 1987 19 15955 HE0 0 1891 1992 1993 1994 18995 1998 0 1997 1998+

E i R RER R AT RIE TR 22—
IASR Vol.19 No.11 November 1998 T/NEDVAIILAEEZX 1993~1998 1188 &
http://idsc.nih.go.jp/iasr/19/225/tpc225-j.html
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HBMSRSY (/OUAIR, HEYASILZ) BEEEY. BF4—Z o -DHE.

(FRIG R S Wyl L W& - 20076 R 196 fRRL)
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2002/03~2006/07 2 —X >
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http://idsc.nih.go.jp/iasr/prompt/graph-kj.htmi
https://hasseidoko.mhlw.go.jp/Byogentai/Pdf/datal?2j.pdf




	What is Crimean-Congo hemorrhagic fever virus?
	A patient with CCHF
	Genome characteristics:�Known as “Norwalk-like virus”�The family Caliciviridae �Non-enveloped ssRNA �Three ORFs (1, 2 and 3)�P
	Expression of rVLPs (recombinant virus-like particles)
	Principle of Immunochromatography
	Variability of Viruses�and clinical manifestations 
	Emergence of new variant G3�JAPAN, 2002-2004 
	A
	これまで報告された、ロタウイルス�感染と下痢症以外の疾患との関連
	Structure of NV

