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Genogroup I Genogroup II

IBR:E #HE|L (=5 FRL
GI/1 GIL.1 GII/1 GII.1
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Co-infecting virus strain 1
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RESEARCH ARTICLE ’\w yolgERTQBIOLOGY

Chhabra et al., Journal of General Virology 2019;100:1393-1406
DOI 10.1099/jgv.0.001318

Updated classification of norovirus genogroups and genotypes

Preeti Chhabra'* Miranda de Graaf? Gabriel I. Parra®, Martin Chi-Wai Chan*, Kim Green5, Vito Martella®, Qiuhong Wang’,

Peter A. White®, Kazuhiko Katayama’, Harry Vennema'?, Marion P. G. Koopmans? and Jan Vinjé'

Abstract

Noroviruses are genetically diverse RNA viruses associated with acute gastroenteritis in mammalian hosts. Phylogenetically,
they can be segregated into different genogroups as well as P (polymerase)-groups and further into genotypes and P-types
based on amino acid diversity of the complete VP1 gene and nucleotide diversity of the RNA-dependent RNA polymerase (RdRp)
region of ORF1, respectively. In recent years, several new noroviruses have been reported that warrant an update of the existing
classification scheme. Using previously described 2x standard deviation (sp) criteria to group sequences into separate clusters,
we expanded the number of genogroups to 10 (GI-GX) and the number of genotypes to 49 (9 GI, 27 GlI, 3 Glll, 2 GIV, 2 GV, 2 GVI
and 1 genotype each for GVII, GVIII, GIX [formerly GII.15] and GX). Viruses for which currently only one sequence is available
in public databases were classified into tentative new genogroups (GNA1 and GNA2) and genotypes (GI.NA1, GILNA2 and GIV.
NA1) with their definitive assignment awaiting additional related sequences. Based on nucleotide diversity in the RdRp region,
noroviruses can be divided into 60 P-types (14Gl, 37 GlI, 2 Glll, 1 GIV, 2 GV, 2 GVI, 1 GVIl and 1 GX), 2 tentative P-groups and 14
tentative P-types. Future classification and nomenclature updates will be based on complete genome sequences and will be
coordinated and disseminated by the international norovirus classification-working group.
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Norovirus classification

confirmed Gl1, GiL1.etc.

Genotypes

Tentative GILNA1L, GEINA2.. etc.

Variants $ ::.:y_ etc.

Chhabra et al, J Gen Virol, 2019& h k¥

GLP, GA.P, GILP... etc.
P-groups
(  Tentative GNA1P, GNA2.P.etc.

GIP1, GRP1.etc.

GHPNAL, GILPNA2.. etc.
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[ Norovirus Classification ]
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RdRp P-typing

VP1 genotyping

Chhabra et al, J Gen Virol, 2019& h k¥
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ORF3

ORF1
5= HEL  vPg Pro  POL

ORF2

—(A)3’

COGIF COGIR | [85bp]
Gl COGIF G1-SKR | [381bp]
‘ G1-SKF G1-SKR | [330bp]
MON432 G1-SKR | [579bp]

COG2F COG2R | [98bp]
Gl COG2F G2-SKR | [387bp]
‘v G2-SKF G2-SKR | [344bp]
MON431 G2-SKR | [570bp]
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https://www.rivm.nl/mpf/typingtool/norovirus/

National Institute for Public Health
and the Environment
Ministry of Health, Welfare and Sport

Norovirus Typing Tool Version 2.0

Monitorjob[] Howtocite Introduction Howtouse (Sub)typing process Example sequences

Norovirus Typing Tool Version 2.0

This tool is designed to use phylogenetic methods in order to identify the Norovirus genotype of a nucleotide sequence.
Note for batch analysis: The genotypetool accepts up to 20000 sequences at a time.

You may either:

A. Paste one or more sequences in FASTA format in the input field.
B. Upload a FASTA file.

C. Upload FASTQ files.

D. Revisit results of a previous run

A) Paste nucleotide sequence(s) in FASTA format:

>AB089882|Norovirus|0C97007
CAGAGAGCTGTGCTAGCCGCAGCCTTAGAGATCATGGTCAAATTTTCAGCAGGACCAAACTTGGCCCA
AATAGTGGCTGAGGATCTCTTGTCTCCCAGTGTGATGGATGTAGGTGACTTCAAGATAACAATCAATGAA
GGGCTCCCCTCGGGGGTGCCATGCACTTCACAATGGAATTCCATCGCCCATTGGCTCCTCACACTCTG
TGCACTATCTGAAGTCACGGATCTGTCTCCTGACATCATTCAAGCTAATTCTCTGTTCTCCTTCTATGGT
GATGATGAAATTGTGAGCACGGACATCAAAGTGGACCCAGGAAAACTGACAGCAAAGCTGAGGGAATA
CGGGTTGAAGCCAACACGCCCTGATAAAACTGAAGGGCCCCTACTCATCTCAGA CTGAATGGCC
TAACCTTCCTGAGGAGAACTGTGACCCGGGACCCAGCTGGATGGTTTGGTAAACTGGACCAAAGCTCA
ATACTCAGGCAAATGTACTGGACTAGAGGACCCAATCATGAAGACCCCCATGAAACAATGATACCTCAC
TCTCAGAGGCCAATACAACTTATGTCTCTACTTGGTGAAGCCGCCCTACACGGCCCATCATTTTACAGC
AAAATCAGCAAGCTGGTCATCACAGAACTAAAGGAAGGTGGCATGGATTTTTACGTGCCCAGGCAAGA
GCCCATGTTTAGGTGGATGAGATTCTCAGACTTGAGCACGTGGGAGGGCGATCGCAATCTGGCTCCCA
GTTTTGTGAATGAAGATGGCGTCGAATGACGCCGCTCCATCTACTGATGGTGCAGCCGGCCTCGTGCC
AGAAAGTAATAATGAGGTCATGGCTCTTGAACCCGTGGCTGGTGCCGCTTTGGCAGCCCCGGTCACCG
GTCAAACAAATATTATAGACCCTTGGATTAGAGCAAATTTTGTCCAGGCCCCTAATGGTGAGTTTACAGT,

Start! Clear

B) Or, upload a FASTA with nucleotide sequences:
T ALERR BRENTVNERA

C) Or, revisit results from a previous run:

Job-id: Go!

Developed by: RIVM (Harry \ Annelies Kr and Emweb bvba.

Contact: TBD




BB ~vY =2

7 )L DK

BRAX

» ERRBD

> RRAERABAFHEBR
(IDWR)

> RRBEYIRHIER (AS
R)

» BRERTFRREE (NE
SVPD)

» BRI (JANIS)

> R EPIRER I —
Z (FETP-J)

AT - ¥ =2 7)) - B

» JID BRBIATOERE

MTAERS

» RRABREY =2 7)1

» RRGREEERES
> EYFORFIESE

> R - PREMREE

UL

1 [1 0 R e, DHIUEMICRSBEENSE.. IDWR 2021455418 <%

BINEBAIE> 155

BEEHS 20214108298
IDWR 20214F584 138 (58
415
2021410829H
MRELEY IR
_ BB
FRIOIOFIVAIILAOFHAT /A RI—y FARPNER
EEIVAMIZADBER=ZHET EILEBI1DTZEDALIL FoERDBNEE
% Z & TSARSEZ VA ILA Zﬂhmﬁﬁswm%ﬁq—sﬁﬁ 2
PE-- 01- AV TZNIVHFRITL AL
- <~ A SARS-CoV-2 Seroprevalence of ;)‘yj #OB (3/12%

% = Antibody Broadly ¢
. = = Neutralizes SARS- [} a

W 7/ related Coronaviruses @

v = and Variants by
Coordinated Recognition of a Virus
Vulnerable Site Taishi Onodera,
Shunsuke Kita, Yu Adachi, Saya
Moriyama, Akihiko Sato, Takao
Nomura, Shuhei Sakakibara, Takeshi
Inoue, Takashi Tadokoro, Yuki
Anraku, Kohei Yumot...

Flavivirus Neutralizing
Antibodies in Thailand
by High-Throughput
Neutralization Assay: FROOFI1ILAREE
Endemic Circulation of Zika Virus (COVID-19) BEE{ERIC
before 2012 Atsushi Yamanaka, SNT
Mami Matsuda, Tamaki Okabayashi,
Pannamthip Pitaksajjakul, Pongrama
Ramasoota, Kyoko Saito, Masayoshi
Fukasawa, Ken

JAFIAILRER

YA AT X%

SARS (EERMMIRIRE
&8 &I

@gg&;‘A (2018%1H30

&

Rz ER
IDWR kv 7
NIV F—F & &

Qﬁﬁﬁﬁ| [=]es—5

3

R
ACCESS

E

BRI
RITFAAE

NESVPD

RGP o5

z xE
Inreamspgenmwmmm
iR, lt B al

RRERH~ =27V
JavA A (1)
¥R 31 £ 6 A

BT UIEY—T Y RFEF

HIR

HT4E7848 (B) /OD14ILALD7LYRE

HSNTULEXT

V-5



JOJDAILA(THFIFETAILR)
L7 Rt A—E

~ AR 9AJ)LA[ZDNT ~

E| L RREEMEA DAILAEZER
202247 A 4H




O A4V AD#EH KR (IASR)

IASR (2022/6/29%E &)

BHE
759 660 924 890 919 531 620 794 849 464 803 1
100%
® Not typed
80%
mGl12
60% mGo
B G38
40% mG4
mG3
20% mG2
mG1
0%
0 LN o) ™~ (=9] (9)] o —i o~
o C'J \—| \—| \—| \—| \—| —i — — —i —i ™~ (| o~
o o o o o o o o o o o o o o o
g g g g & & 4 & &6 6§ 94 94 4 #
™~ [s0] (9)] o —i o~ m =t LN 0 M~ 0 (o) o —i
o o o — — — — — —i —i — — — o o~
o o o o o o o o o o o o o o o
o ~ ~ o~ o~ o~ o~ o~ o o ~ o~ o~ o~ o~

& 2020 LUIF, O DA ILADBREREHITIEEIZDELY,
BEEFHEOBEIIELABBIUICSNTWAERIZHS,



A2 94 IILADRITHS A EmEEE. IDWR)

100

N FE PafE BEH TRHEY
050
010 _ ;lll"“l, FRL265F 201445 4030 8.48
N L FR274F 20154 4068 9.16
\/ - FER285% 20164 5266 11.04
. FER29%E 20174 4991 10.46
- FR30EF 20184 3234 6.74
—19 SHITE  2019%F 4693 9.82
. SF24E 20204 250 0.52
- SHIE 20214 91 0.19
SI4%E 20224 62 0.13

(&)

® 2020 LI, O VAL RDIEEIRE T IEREIZDALN,

® TEHAETEIL(X2020F 10 A M BTZAY, 2020 FEDRATIXIFEAE B o1,
FEOOFIAMILATITICHED REFMT-FRFOER - EREFFOITHES .
BEEEOEHARBRICALLE-RELREDND,



y NIID BB ER AR
NATIONAL INSTITUTE OF INFECTIOUS DISEASES

FoEA REE D EREVshtE

R—A FRFTATDEE [Fif=2z22

RIEEREY 17

mEERHY 17/ BEEERCE TN TRNTORESN I SNIE0BEEDEE
EDEDIc, EEEMEIATIA S 2 E T S R PR OHE R EE TR SN B0 TEH
N, BEFUECERITERAGCSIT 2RSS > TENEY, A1 7%
E@u\%cﬁﬁu\ﬂ?mﬁﬁcﬁatsmcﬁéuru<:tﬁ%cﬁ@%ntu
i [=]

SERE TRIEE

¢ RSTUILATERIE 20206668

« INEEIEREEL 20174E3A4R

o A BEMMEL L UHREEIES 2013F8AAR
« BEEREH

@ﬂlﬂ 2019@

« JOD7JLA 2019F6RMR

o HRIMJLR 2021478
o PO ATRIE 20228585k

« KE 2011fF10BAR

« FEOF 2018F2HR

o EERMHTH

o ZEEEFELA  2015E8EM

« NI —F 2018528
« ATHETRRSE 2015818



A3 9L ILABHE~Y=a7I)L

BR
I. A9/ ILADEEER
-1. r [RAK

—2. 4 EE

-3. r;
-4. BERIEIR
-5. DOFY

I. REEE

I-1. REMBEOERYKL
I-2. HREDEDHA
I
I

I
I
I
I
I

-3. REMHEDOER
—4. 10%F B BRDIES

BREA X

A L/90OThE

. ELISA%

. RNA$hiHH

. PAGEIZ& D1 )LARNAD & H

1J7 JLA2A LPCR

. RILFTL Y APCR(VPIDEIEFEIRTE E)
. RT-PCR

=T R R
U7?/ﬁ&®%ﬂ(0uf

chmnhwnLA

II.
I
I
I
I
I
I
I
I
S




AO294ILADY) T ILEA LPCRABTSA4=7—-FO—T YD\ T

0 IRE 2BHEODTSA<v—-TO—TtybrhL{FIRESNTLNS,
(B—TYMEIWNTNENSPIBIZF=H . (LENELS)
o ttyr@D., D&t TERITHR(T1E, T2&Y) (Xt a kAT BE,

+ () (Jothikumar et al.)

Journal of Virological Methods 155 (2009) 126-131

Target Primer name 5 - sequence -3’ Product size  Position

NSP3  JVKF CAGTGGTTGATGCTCAAGATGGA 17-39
JVKR TCATTGTAATCATATTGAATACCCA 131 123-147
JVKP ACAACTGCAGCTTCAAAAGAAGWGT 72-96

17y 2 (Freeman et al.)
Journal of Medical virology 80 (2008) 1489-1496

Target Primer name 5 - sequence -3’ Product size  Position

NSP3  NVP3-FDeg ACCATCTWCACRTRACCCTC 988-1007
NVP3-R1 GGTCACATAACGCCCCTATA 87 1055-1074
NVP3-Probe ATGAGCACAATAGTTAAAAGCTAACACTGTCAA 1009-1041

¥ Integrated DNA Technologies (IDT)#t D% J JLY T F+—TF0O—T (5-FAM/ZEN/3'-IBFQ) D {F % H#E2E
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t7+ 1) (Jothikumar et al.)

Journal of Virological Methods 155 (2009) 126-131

Target Primer name 5 - sequence -3’ Product size  Position

NSP3  JVKF CAGTGGTTGATGCTCAAGATGGA 17-39
JVKR TCATTGTAATCATATTGAATACCCA 131 123-147
JVKP ACAACTGCAGCTTCAAAAGAAGWGT 72-96

® FERITHR(TIE., T2&) (IR FIRET=AY. AU-1EURR (T3EY) R HH TE74LY,

® JOFUMRMOYL, O2)yH X (T1H) [Tt v gET=AY.
Oy (TeR!) (X REMNKIEIZEE 5, (1/1000F2F)

9 t\y I\® [j: QF*E%:{ . RotaTeq detection by gPCR

® XEIDIY=_aT7ILEFHTHIKRT BFE,

W VK

log (copies)
(= N ¢ =

RotTeq vaccinel RotTeq vaccine2 Stool (RotaTeq)
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1+ +2) (Freeman et al.)

Journal of Medical virology 80 (2008) 1489-1496

Target Primer name 5" - sequence -3’ Product size  Position

NSP3  NVP3-FDeg ACCATCTWCACRTRACCCTC 988-1007
NVP3-R1 GGTCACATAACGCCCCTATA 87 1055-1074
NVP3-Probe ATGAGCACAATAGTTAAAAGCTAACACTGTCAA 1009-1041

¥ Integrated DNA Technologies (IDT)#3t D% J LY T F+—T0O—T (5'-FAM/ZEN/3"-IBFQ) DERZEHEEE,

® tyrQIFIBEWLOZY AL AKEIR L ATHE,
f=fzL. BRATIELIEELIEERFERICN RS,
FE TR {ATH10~100 copies/uLBiZ DEIENR SN GBI LLBIEENRH S,
100 copies/uLLL L Z &1 ELTHIE T 5D HVEE,

e ERN /L IFERME. 7TAMADAILRAE,
BRAGERTIEFERGMHEC LTS,

® KEOE— (1072~ 1073 FREXRE) DIEZ S (L
RT-PCRICKAHERAHELR
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1+ +2) (Freeman et al.)

HIRE (uM)
Primer name 5'- sequence -3' -
Ex G g
NVP3-FDeg  ACCATCTWCACRTRACCCTC 0.25 0.4
NVP3-R1 GGTCACATAACGCCCCTATA 0.25 0.2
NVP3-Probe ATGAGCACAATAGTTAAAAGCTAACACTGTCAA 0.25 0.2

f

T5AX—DREEZERTH LKLY, FRERICHERINSATEMSEHY.
(BRELADFHELHY LTI YT, ERERFEEE20-25% > 12%F2F)

® ENMDZRAZLTIHITSA. ZEF,
® REINDIY_ATIIEHTRK"SEDFE.,
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‘ AboutUs Community Announcements Links Resources Support o

| Workbench Sign In

SEARCH DATA ANALYZE & VISUALIZE WORKBENCH VIRUS FAMILIES HELP
| | |

ViPR Home » Reoviridae vHGme » Rotavirus A Genotype Determination
Rotavirus A Genotype Determination

This annotation pipeline is for genotyping Rotavirus A viruses. This tool is based on software written by Dan Katzel atthe J. Craig Venter Institute that is a Jillion @ optimized
reimplementation of RotaC2% g, (SOP)

ANALY SIS NAME

INPUT SEQUENCES

(© Analyze my custom sequences only.
Upload a file containing my sequences in FASTA & format.

@ Paste sequences in FASTA( format.

O Analyze my custom sequences and associated metadata with ViPR
sequences

9

® LIFI® [RotaCl (LEtHE.

e IRTE(LVIPR (Virus Pathogen Resource)
B+ hA(CRotaCDE&#RY —)L
[Rotavirus A Genotype Determination |
N0 . EIRROERTHNEIEE.

Rotavirus A Genotyping Report (SOP)

Download Raw Result

Results of Genotyped Sequences
Sequence ldentifier

Segment Number Gene Name

Genotype
Sequence g VPY G1

RvAHuman-wtBGD/Dhaka16/2003/G1P3

Closest Strain Query Coverage %  ldent®% E Value

93.88 96.24 0ED

Results of Non-Genotyped Sequences

Mo Sequences in the input fasta cannot be genotyped
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