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OIN| 2Hl0|2{AL| SI=EE[F Hu/NLV/Gunpo/2006/KO2]

SXRYBEN Si

Hokg'? - 2AlQl! - X0 - Z24 - ojgEl's
BRI 2jTicks OIS, 7 |Eesioia

e s FREIoT ZEME

r2ualo] P A FA 9D L UL 7= Caliciviridae ZHfamily)ol]l &3l vlo| g A2 AR} o] ul) ¢ o}oF3}
o} B g Fo A= 2 ulo]l YA U E2]F29] A5 RNAZH-E 371 9] open reading frame (ORF) 52| g 7] A

£ B35, A A5 S 55t AN ESA EAS 25T B dFoll AHE-E x2ubelia
(Hu/NLV/Gunpo/2006/KO)= vlo] 8] 24 A F5, A FH & Holx 24 oo} /M EZHE E|=g]oh 94
APaEE-3} PCR FE& 34 vlo] 329 Al RNAZ 3702 FHEE DNA 2302 A st e, 41
¢DNAE 971M g X 23] A4l A1 DA 23} HwNLV/Gunpo/2006/KO= 3712] ORF (ORF1, 5,100
bp; ORF2, 1,647 bp; ORF3,765 bp)Z T4 = o] & & 5 AN Th 35719 =2 ute] e ¢ B 5o} |23t
ZA 3}, ORF1-< ORF2 =3 ORF39] H] 8| A] A & 2.2 7] 2] W o] &o] y¥gtow], £3] ORF29} ORF39] C- 4=t
FHed A 2 Wl &S FFFA. FA A AFTE=F ¥4 3 2 3}, Hw/NLV/Gunpo/2006/KO3= genogroup 11
ol 4-3}7, Saitama Ul, Gifu'96, Mc37, Vietnam 0263} 22 ZH2HE JA= AL L F UG 2 AdFEF
8led =2 ulo] 3 2 Hu/NLV/Gunpo/2006/KO2] 3718 ORF 971M 9 & 2% 3oz x4, ¢o =2 r2ulo]gx
o A&y N A AR AA R ob =, FrA AL 7% A A-E |2 ATl FL3 7 ZAREA

Y & AL A2 /WY,
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B4 5 Ok 9l e i 5 glew, A AR ew
APge] Fa3k AT shuE A vk 53] 54 ofste]
of & wid 7005t g o)/dol §4 AALE Bk A= 4t
Hrk(15). WA =2upoles o Qg A2 il
Al 3ol 7P £3F A F2] shtoln, A AAH R 5F7]

AaAg olo] F MR Wol WAk 7 Ao w A
dgo] vl$- =& Aolt}. vl w=ol A= 54 oake] oj#o]
219k o] MARR <13l ol ddstar, A MAIA R sunk
ol A nt ©o] Apgeitia B vl ok, 13). I =2
nlo]# 9] Fa 3t A= A3 - (fecal-to-oral) -2 TE
o o3t N s F2 Avpgo 4 HolAHE
Gl o] o] 27171 thFEtAl e, T8 FehdAle] 7HY
F23F A9 T 3htelth®).

1972 vlojeizA 91ede] klo] H= kZnlo]y~E )
oA Ao ZH vlo]g 27} 93ede] d91o g FHEY
A, 9FEE dod|e wE2ulolg g Al F4:3) sk
th®). =Znfoleie F2 A Wol dAYSIAYE T A
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FANE 2GBTS B, oleld zuloleist o
o, Al (institution), F4E, =&, Al 2 % (nursing home),
ohel, el sk 1) AlEA 9Re] S8 fHole,
BATAE FEG AR EE T 71R Z40] FA0) e
24-48212be] FH87) Fol Zoo] Altslel 129 Bk A%E
thGs, 9).

E=2ulo]# 2= Caliciviridae ZH(family)2] Norovirus $(genus)
o ERFE] Urke). F2 =Zrlo]ef 29} AlEnto]y 27} Q1A
o A 4 A= human calicivirusZ €#A AT HIE &2
+ calicivirus7} F3A 2 02 F5H GO ETE freld
Ao 7 FAEA L =2 ulo]#{ A9} Al¥Enr}o]#] 27} Caliciviridae
Woll A TFE calicivirus®} THEEE 5813} cladeES AT =
3k o]59 AlE TE2A SHIAAME TUE caliciviruset TEH
o}, o]9]9ll Caliciviridae T}l 8= 2719] Lagovirus®} Vesivirus
= Y3 RoplA Fag oujE JHKth dE 54,
Lagovirus 20| &= rabbit hemorrhagic disease virus2}- european
brown hare syndrome virus7} E@’Qtﬁ, Vesivirus 29+ feline
calicivirus”} 3=t}

2ulolg 29 BHUE (buoyant density)s &F 1.33~1.41¢g/
cm’o|H, Z o] ¢F 27-40 nme] A F(envelope)S 7FAIL UA]
& vlo|Y =M, o]zt oF 7.5kb A= TUte] =
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’d RNAE AlFO2 7FAAL 3= RNA Hpol2]2o|th(g). HiolZ
229] RNA AlEL 3709 open reading frame (ORF)¥} vlo]e]~
9] B, A} L 5 5L Z£-3= cis-acting element’} 5’
k) 3wl 2R )Th(1~3, 6). vhol2)2e] Hl-zh
A(nonstructural  protein)e UFPS= ORF1S  “2C-like”
helicase, VPg, ‘“3C-like” cysteine protease, “3D-like” RNA-
dependent RNA polymerase domainS 7FA|3L 9o A3k 57
9] cleavage site’} =A13t}t. ORF2= HA}Fo] oF 58 kDaSl 74
A= EAVP)S Q1EFstal glo, ORF3E oF4 7]5o]
Ags] AR 2 2 A7 diAS 1 gi)

EHH oz wZufolg]ie= 5709 genogroup (GI~GV)S-2
YE= o, o5 & GI, GII, ¥ GIVE AlgoAlA AEE
31, GIe} GVE ZHzh A9 vl-2aoll A AERT23). w2
Efo|= ol mmutolg) o] f7IME L vl e FEAS
Yebd e, ~45% (human norovirus), ~87% (murine norovirus)].
E-3], human norovirus?} TS FE0A ZHAEH 2Znlo|g|~E
HE 4 ol®o) e AsdS YehAthl, 3, 4, 14, 19,
21, 23). Aol A== Caliciviruse 2 =2Hfo]g =9} A}
¥njlo]g|2ZM, 052 human calicivirus (HuCV)2H1lE A=
ok Al Al AEEE =2hlolels 2 genogroup HollA]
2] 719 genotype & E-FETH INHoZ A= g H
Ak RNA-dependent RNA polymeraseg FAgA xAld uet
Al genotypesr AR gt 1eu AF7HA] =Euto]e =] AlE
HjF AlZ=glo] AE]R] grol AAA oA nloly s FAE
g glo] EHEH A4S T m2Znlolexd i BV
Saich webd B A M m@blolzo] g & ulole
o] EA| 5 EAAYEBHAR] SHolA A=t FR3H 7
AlgstaLzt, mg2utolel F=ie] ] Alme] @714
Arepaler, 3k 35710 FejitelFEdt vlwgte 2 f-3
2| FBBAE T8kt ik

=

o o wu >

HE %y
=81 Hiol 2 &

=gubo]# 28] =2-2]F HuNLV/Gunpo/2006/KOE Hlo] 2]
24 ATE, Ad SAE Bols 24 oot 7HIEERE EelH
Rom, AWAEY PR AATY A8l 1 Ee]mt
olgadtE e o} ARE-SITE. o] Hleoleiie el

Table 1. Oligonucleotides used in this study
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W1 g2 Bt A gl 1o B4sk] AR ¥, 4
FAY-E ko] 80°ColA MBS Bt

T 2H}0|2{A Al RNAS| 22

E2ulo]g|X A& 200 ulZHE] Trizol LS (Invitrogen, USAYE
Apgate] A ZBALe] AFgHb ol wheba] Hio]E] 9] RNAS B
g At HEHo= EelH Al RNAS 20 ple] dH,001
ANF-G-AIATE AAE vlolg 2 Als RNAE -80°Col] AR&-Z7k
A Byt

cDNA &d & BF

LE2ulo]z]29] AlE RNAE 3719 F3HE+E (DNAZ T4
2 3G £ A AMS-E 28w E | 2 Ele] == Table
19 @A WA cDNAY 49 AsliA IAAP-S(reverse
transcription, RT)S =33}t EF RT W2 HIH (50 mM
Tris-HCI; pH 8.3, 75 mM KCI, 10 mM DTT, 3 mM MgCl,, 0.5
mM dNTP)Sl|A] 42°C, 505 <t 383k3T).

RT 9323} 4% first-strand cDNA THAOS ZRE] double-
stranded cDNA 4H=S 97] 984 PCR (polymerase chain
reaction)S 4331t} 3 PCR WHS-2 20 mM Tris-HCI (pH
83), 20mM MgCL, 10mM KCl, 6mM (NH,),SO,, 0.1% Triton
X-100, 0.001% BSA, 200 uM dNTPs, 20 uM primers, 2.5 U
Pyrobest DNA polymerase (TaKaRa, Japan)E X &3}= 100 pl
wkg-olojl A F=5lG ) 5% T2 IS denaturation (95°C, 30
%), annealing (60°C, 30%), ¥ polymerization (72°C, 34-)0. 2
Z 35 Alo| &S S35} aL, PEREE extension= 72°COllA] 104
Bt APttt o|2HE dE 2719 DNA TS d&
T Ao, FLE DNAE 1% oPtE Al H7]d5¢
3, ethidium bromideS AFE-5}e] A3}

SRREER

BigDye terminator cycle sequencing system (Applied Biosystems,
USAYS AHE-3}e, mlolg) o] Al sidsie =T 3719
cDNACY tigk H7IMLE Wi Zefo]HE o] 88t 23 Al
A3ttt DolR composite sequences ZFOZH =g
5 HwNLV/Gunpo/2006/KO Hlo]&]2=2] 37]] ORFel| thgh
FNGS BT B HlolE 2] ArMGe 9ol U2 7
5 A Al AlF-Et.

Primer Sequence (5° to 3”) Polarity Region
AF ATA TTA ATT AAG TGA ATG AAG ATG GCG TCT AA + 1-21

AR-1 ATA CGG TCC GAA CTG AGT CTCTCATTG TAG T - 3003-3023
BF CAT GAA CAT ACA AGA CCTCT + 2500-2519
BR ATA CGG TCC GIC ACT CGA CGC CAT CTT CAT T - 5084-5104
CF AGA CAA GAG CCA ATGTTC AG + 4531-4550
CR ATACGGTCCGITTTTTTTTTT TTT TTT TTT - 7547-7562
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Table 2. Noroviruses used in this study

NLV =gl 107

Virus strain Place and year of isolation GenBank assession no.

SzUG1 Japan, 1997 - 1999 ? AB039774
Saitama Ul Japan, 1997 - 1999 ? ABO039775
Saitama U3 Japan, 1997 AB039776
Saitama U4 Japan, 1997 ABO039777
Saitama U16 Japan, 1997 AB039778
Saitama U17 Japan, 1997 ABO039779
Saitama U25 Japan, 1997 - 1999 ? AB039780
Saitama U18 Japan, 1997 - 1999 ? AB039781
Saitama U201 Japan, 1998 AB039782
Gifu’96 Japan, [U AB045603
WUGI1 Japan, 2000 ABO081723
Hu/GV/otofuke/1979/JP Japan, 1979 AB187514
Chiba (Hu/NLV/Chiba 407/1987/IP) Japan, 1987 AB042808
Hu/Chiba/04-1050/2005/JP) Japan, 2005 AB220921
BS5 U AF093797
Vietnam 026 Vietnam, [U AF504671
Hu/NLV/GII/MD145-12/1987/US USA, 1987 AY032605
Snow Mountain USA, IU AY 134748
Mc37 Thailand, TU AY237415
HuwNLV/GII/Langen1061/2002/DE Germany, 2002 AY485642
Hu/NLV/Oxford/B5S22/2003/UK UK, 2003 AY581254
Hu/NLV/Oxford/B4S2/2002/UK UK, 2002 AY587983
Hu/NLV/Oxford/B4S5/2002/UK UK, 2002 AY587984
Hu/NLV/Oxford/B4S6/2002/UK UK, 2002 AY587985
Hu/NLV/Oxford/B4S4/2002/UK UK, 2002 AY587986
HuwNLV/Oxford/B4S7/2002/UK UK, 2002 AY587987
Hu/NLV/Oxford/B4S1/2002/UK UK, 2002 AY587988
Hu/NLV/Oxford/B2S16/2002/UK UK, 2002 AY587989
Hu/NLV/Dresden174/pUS-Norll/1997/GE Germany, 1997 AY741811
HuwNLV/GII/Neustrelitz260/2000/DE Germany, 2000 AY772730
Hu/Guangzhou/NVgz01/CHN China, IU DQ369797
Southampton UK, IU L07418
Norwalk(M87661) U M87661
Norwalk(NC_001959) USA, TU NC_001959
Lordsdale U X86557
HU/NLV/Seoul/2006/KO Korea, 2006 This study

1U, information unavailable

Multiple sequence alignment2} phylogenetic analysis

Multiple sequence alignment®} phylogenetic analysis®l] AFE-F
Egulo]g e FFEEEF Hu/NLV/Gunpo/2006/KOS E35}o]
GenBank “gol|x] 58 3571¢] selite]F=o] HA Als 9714

& AMEEIATE olEd digh AE3E HR Y GenBank
accession no. = Table 201 R ek} t}. =Zufo]e| 9] {81
ARTA BAS siA], WA CLUSTAL X (22) T2 138 A}

8310 default 7304 £33k multiple sequence alignmentZ
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STt olu] Ao HElu]E] =X = H-E] neighbor-joining
method (18) AME-3t AlB=E FASIH Y. T3k TREEVIEW
software (16)2 A8-3l] AlBEE 21238t

# 1}
L2Ho|HA B=EEZ|F Hu/NLV/Gunpo/2006/KO2| 7|
MY 24
20061 7371% LEA A DT FAEAS] B =2

Hlo] 2|29 7ﬂi RNAS 52317 93 Az Algsigon,
o] nlo]#2~E HwNLV/Gunpo/2006/KO} Uﬂﬂio]-gil:} B oo
o x EHME%A 5 ok 30 g zﬂﬂd A A=
o A7IMEE A7) fIEA, PO]E%A A 3719 F4
=& cDNA ©Ho 2 ZFEE3T cDNA f;a}*éq PCR ZZo
AREE S| FE Y QE]=E Table 191 ASATE o2
AE oF 3kb F27)9) ZZE DNA 2HES AF 7N B
Aol AM&-3F3AT

\__

ojFA Lol nielE 2 A7IMEe] HHES

FHEE 299 A7 EE o8, DNA strider T2 18-S ALE-
o] BAA

&l 3] composite sequence@ A ATFATE G714
3}, xg2nfo]g|a FUE2]F HuNLV/Gunpo/2006/KO2] 37]2]
ORFE 717} 5,100bp (ORF1), 1,647bp (ORF2), 2 765bp
(ORF3)Z TAH o] -S4 5 AT T3 AF71A] Lzl
2} vRZIA R eZhtole)2a9] 37 WL poly(A) il E'
th= A8 el

=2 w2

Kor. J. Microbiol

L2Hjo|2{A
WEEH S
Multiple sequence alignmentE E314] Hw/NLV/Gunpo/2006/KO
£ I3 3] EelF
A3l o)59] Als A7IXES vlastAT). o] B4S T3
rgutole]2 37)9] ORF & ORF29} ORF37} % o= 7]
o) Wap} ATk A% & 4 AATHFE 1). 591, ORF2S] 7
- C-HHER217} virus-like particle®] 3D T £43-8- 53 H]-Ol
22 4ake] 7 v ol 91X AoE HarE nf lrk(17).
whelo], tgulo]e2o] ORFIZ ORF2 APOoA] HlmA] o
FAMES e AThFig. 1). o213t A= ORF29] upstream
sequence”} =2Hlo]22 AlF2] packagingo|u} HAAF Al A&
AFG3a s Ao FAEE A IATTH(13). T3,
consensus sequence®l|A] 5,071 bp~5,090 bpell A 207]<] FEd 2
E}o]=, 5,103 bp~5,123 bpoll A 2709) F-AAE )3 207019
FEE e =7 IXES EAstHFig. 2). ©]9F 2ol 71
AMES Holal 1= RNA-dependent RNA polymerase2]

$I=E22|F HuwNLV/Gunpo/2006/KO2| £X}

367l(Table 2)9] consensus sequence=

=

:T_T: AT

C-Zg R mzulel2 AYA] PCR SF Zajo]H 2 ALS-
s £ A7E 4S5 AS A= JgHEL.
LZHlo|2a SIEEEIF  HwNLV/Gunpo/2006/KO2| /%

B HEE _,_q
wgulolg 2 FFE-2]F HwNLV/Gunpo/2006/KOS}H 35719
9| B F7re] e FARAS B4 QsiA, As o

= B
E_"}‘\jl

714 8-S EYE multiple sequence alignmentS 43 3}31.0.H,
AoJH E-4AIE 7ER]|AL neighbor joining method (18)01] 23]
5 g
(A) “ 'ore
wn 20
[0}
5
X 15
%
B 10
S
z
5
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Fig. 1. Nucleotide variability of the ORF1 (A), ORF2 (B), and ORF3 (C) of 36 norovirus genomes. The number of nucleotide differences was
plotted at each residue throughout the 36 norovirus genomes after multiple sequence alignments.
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A A TGO AT oA AT TCTCAGATCTGAaCACOTOO0A006CEATCOCANTCTOOCTCCCAGTTTTOTCANTGANGATGGCETCCARTGA
] il il il ] 0 0 ] Strains

L L L L L

Lordsdale
6. Saitama U1
Saitama U3
Saitama U4
Saitama U16
Saitama U17
Saitama U25
Saitama U18
Saitama U201
{4 Gifu'9e
Hu/Chiba/04 -1050/2005/JP
Vietnam026
. . . Hu/NLV/GIIMD145-12/1987/US

i

1

1

1

]

1

|
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1
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1

1

1

|

1

1

: Snow Mountain

: Mc37

1 Hu/NLVI/Gll/Langen1061/2002/DE
! Hu /NLV/Oxford/B5S22/2003/UK
1 Hu /NLV/Oxford/B4S2/2002/UK
: Hu/NLV/Oxford/B4S5/2002/UK
: Hu/NLV/Oxford/B4S6/2002/UK

1 Hu/NLV/Oxford/B4S4/2002/UK
: Hu/NLV/Oxford/B4S7/2002/UK
1 Hu/NLV/Oxford/B4S1/2002/UK
: Hu /NLV/Oxford/B2S16/2002/UK
: Hu/NLV/Dresden174/ pUS-Norll /1997/GE
1 Hu/NLVI/GIl/Neustrelitz260/2000/DE
: Hu/Guangzhou/NVgz01/CHN

: [§ Hu/NLV/ Gunpo/2006/KO

Fig. 2. Nucleotide sequence alignment of the conserved region in the C-terminus of ORF1 of the 28 fully sequenced GII norovirus strains including
Hu/NLV/Gunpo/2006/KO. Two highly conserved regions were shown in dotted boxes.

Hu/GL/Otofuke/1979/JP
BS5

Chiba (AB042808)

S2U61 GI

WUG1
[Norwalk virus (M87661)
INorwalk _virus (NC_001959)
Hu/NLV/Oxford/B456/2002/UK
Hu/NLV/Oxford/B452/2002/UK
Hw/NLV/Oxford/B455/2002/UK
Hw/NLV/Oxford/B454/2002/UK
Huw/NLV/Oxford/B457/2002/UK
Hw/NLV/Oxford/B451/2002/UK
Hw/NLV/Oxford/B5§22/2003/UK
Hu/NLV/Oxford/B2§16/2002/TK
Hw/NLV/GI/Langenl061/2002/DE
L HwNL V/Dresden] 74/pUS-NorIl19
Hw/NLV/GI/MD145-12/1987/US
Londsdale
Hu/GuangzhowNVgz01/CHN
[Hu/Chilu.flM-ll]Sl]fZl]!]S/JP GII
Hu/NLV/Gunpo/2006/KO
Mc37
— Vietnam 026
Saitama_Ul
Gifu'96
Snow Mountain
Huw/NLV/GIl/Neustrelitz260/2000/DE
[Saitama_U18
LSaitama_U201
Saitama_1125
Saitama_UZ
Saitama_U4
Saitama_U16
Saitama_U17

Fig. 3. A phylogenetic tree based on the 36 fully sequenced human noroviruses including Hu/NLV/Gunpo/2006/KO. The multiple sequence
alignment was obtained by CLUSTAL X, and the phylogenetic tree was constructed by the neighbor-joining method. The scale bar represents the
number of nucleotide substitutions per site.



110 Ah-Yong Jeong et al.

ATEE T35t =2nfo]g 0] {384 ASTEs WA 2
M) & FY2H(clustenE F3h= RS & 4 UMK (Fig. 3).
O|RAL AF7A BaEH =zZulolgiAvt Y Az gE
genogroup (GIZ} G2 ERHATE A7 dAgrh(, 3, 14,
19, 21). GI E¥2E 9= HwGl/Otofuke/1979/JP, BS5, Chiba,
SzUG1, Southampton, WUGI, Norwalk (NC_001959), 2 Norwalk
(M87661yS 313 g7l o] HejF7}t E3H 0T} Gl S82E o
= 209 clade’t A= AS & 5 A}k 2709 clade F
ol d= Saitama U25, U3, U4, Ule, 2 U17S X35l
2o, & sl HwNLV/Gunpo/2006/ KOS B E3}o]
Saitama Ul, Gifu'96, Mc 37, Vietnam 026 5°] Z3= 31t}
Clade’} UFle s Y, diAIZ o2 o=, 59 5 130
A FEE BTt 34 s cladeE F/35HH o, 4B, 5
=, MEY, 3 SollA] ®2ld He]F7] U cladeE FA8h=
3k Zl0=2 Kol ulo]g]2o] A HF JAPAE AE3h= A

% 4 ek

Kl
]

& AqolMe mmntole| e Hlolg A AT, A S
£ Hole 24 oo} 7HHERTE EYE =2l =i
2]5 Hu/NLV/Gunpo/2006/KOS] A5 71X E-& #4313t
o|2HE Aojzl AVIMEE EE V)&l deix 357 =l
2J59] AlEat BlaL B3kl o]5 9] et AlsEE %
2 24, HwWNLV/Gunpo/2006/KO7} GII Z1E-ol| 438 Mc37,
Vietham 026, Saitama U1, ¥ Gifu96 #2l5<} 71 =& 73l
2 JHHAE HeERdtE 2s o 4 AT B3, multiple
sequence alignmentES- 302X FEH QLEFO|E FFA
ORF1:> ORF2 = ORF39l| HIaf Foizo® F& fAdS
Hepdth= 21s & 4 AUt 24 ORF1 #-917} =2hlo]
]2~ A9 packaging signal S~ transcription start signalE <l
s e Ao TSR 20 DA, o] 19l B
Bol7h WA A% lolele) HAlo] ABHY Ao e
T}. ORF12] RNA-dependent RNA polymerase 9] =ZH}o]
2o 1A} SF) 7P Tog F-9= ARS-E vk lok(12).

=Znjo]g]2=9] ORF27} Q1F P8 PAIE Tl d FolA] N-
deto)] dFshe NS =S =2 fAMIS HolA|vt ORF1
Rohks vbe fAMS WIS a8 A= Tl o
ol sigshs P2 EHRle Al FolA 7P v fAdE U
ERfileh. o&  wlolgze] Ae dE EY,
immunodeficiency virus (HIV)®] V3 loop (7) HE+& hepatitis C
virus (HCV)2] E2/hypervariable F-91(10y= 758 LElO|= S
MM =& TS HolH FAlo =2 opv|=At ®loles u
ERditt. o] F-9]= HIVe} HCV YAke] W) =FFo] glom,
Aol E Futelal SFHAAIE Fsh= F-9= deiA st
(11, 20). ©]¢} FAFSH =2ulo]g2e= vtbo] gl ulo]g Az
A= ehide] p2 EwRlo] o]2fdt s & Blow FHH

human
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th & P2 E=rRlo] =g2ulo]y 2 Ixte] FH FEo] 9lo
A SFote] Hukgol A5 2H8-5lal el Hol= AR
o] gol3HA dh= IS & Aoz AZE.

E ATE E3}o] Hw/NLV/Gunpo/2006/K0S] Al A7|MES
Hglogn ko m rmauoleixo] Wk B s f:A1e] 7)E
ol 3t 7)1Z2 AT §-83 7|ZA 52 289 Zog 7|tdc)
gk =gutol e ghadtE| el w el TERe] 18
FHHAE BT EN doE AR 7] 9 AT ke
ulo]g) 29 g9l Aol =fo] F2je} AR HTE =Zhtole]
o] AslehH, BAAESIA el 4, FA4] =4 4385
o] FAE fBiIAE 7 W Al el AlaEaek Al2-sla}
A3 52 paRdo] /fgEofol & Aoz ALFHTE

LAl o

o] =2 200795 S5t St AR DRI Y AHIA]
Yol 25t A= 2.

e
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ABSTRACT : Molecular Characterization of a Korean Isolate of Human Norovirus, the Hu/NLV/

Gunpo/2006/KO Strain

Ah-Yong Jeong'?, Sang-Im Yun', Young-Mee Jee’, Yoonsung Kang®, and Young-Min Lee'*
(‘Department of Microbiology, College of Medicine and Medical Research Institute, Chungbuk
National University, Cheongju 361-763, Republic of Korea, *Division of Viral Hepatitis and
Poliovirus, Center for Infectious Diseases, National Institute of Health, Seoul 122-701, Republic
of Korea, 3Departrnent of Bio-Material, DNA Repair Research Center, Graduate School, Chosun
University, Gwangju 501-759, Republic of Korea)

Norovirus (NV) with a variety of genotypes, a member of the family Caliciviridae, causes acute nonbacterial gas-
troenteritis in humans. We determined the nucleotide sequence of three open reading frames (ORFs) of a NV
Korean strain and characterized the genetic relationship with others. The Korean strain designated Hu/NLV/
Gunpo/2006/KO was isolated from the stool specimen of a 2-year-old female suffering from gastroenteritis. By
performing reverse transcription and PCR amplification, three overlapping cDNAs were synthesized and used for
direct sequencing, We found that like other NVs, this strain contains three ORFs: ORF1, 5,100 bp; ORF2, 1,647
bp; ORF3, 765 bp. Of 35 NVs, ORF1 had a level of genetic diversity lower than ORF2 and ORF3, of which the
C-termini of the ORF2 and ORF3 showed a relatively high degree of genetic diversity. Phylogenetic analyses
indicated that the Korean strain belonged to genogroup 11, with Saitama U1, Gifu’96, Mc37, and Vietnam 026
being formed a single genetic cluster. The nucleotide sequence information of three ORFs of a NV Korean isolate
will be useful not only for the development of a diagnostic tool and understanding of genetic relationship, but also
provide important basic information for the functional analysis of their gene products.



