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* Nine species recognised by ICTV (as of 2022)

1. Rotavirus A

2. Rotavirus B

3. Rotavirus C

4. Rotavirus D

o—RotavirusE

5. Rotavirus F

6. Rotavirus G

7. Rotavirus H

8. Rotavirus I

9. Rotavirus]
o Rotavirus K**
o Rotavirus L**
o Unclassified
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Neighbor-joining phylogenetic
tree of the VP6 gene of rotavirus
species. Scaled amino acid
substitutions per site.

Johne R, et al. Viruses. 2022
24;14(3):462.
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* 11 segments of dsRNA encoding 11-12 proteins
 Genome is approximately 18,555 base pairs
 Recombination is rare

* Reassortmentis common - not between different rotavirus
species

* Nomenclature for strain names

RV group/species of origin/country/common name/DOC/G- and P-type

Created in BloRender.com bio



1787 gene sequences in GenBank

Whole genome classification proposed in
2018 by Douglas Marthaler & colleagues

>80% of open reading frame of each gene
No recent updates

250 sequences added to GenBank since
this scheme was proposed

No online classification tool
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5139 gene sequences in GenBank

Whole genome classification proposed in 2017
by Tohru Suzuki & Ayako Hasebe

>80% of open reading frame of each gene
No recent updates

2260 sequences added to GenBank since this
scheme was proposed

No online classification tool
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Classified into subgroups (SG) based on the antigenic specificity of the VP6
protein (SG I, II, I+II, non-I or non-II) using MAbs

In 1989 G (glycoprotein, VP7) and P (protease sensitive, VP4) serotyping

developed
o 14 G and 14 P serotypes

In 2008 hemi-nested multiplex RT-PCR became routine for G and P genotyping
o Gtypes(1,2,3,4,8,9 and 12)
o P types ([4],]6],[8],[9], [10] and [11])

Used by the WHO Global Rotavirus Surveillance Network and many national

surveillance programs - sequencing not routine

RT-qPCR assays exist but not routinely used
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B New primer set

lineage 1 (Wa)
lineage 2 (Wa)
lineage 1 (DS-1)
(DS-1) (Equine-like)

G9 lineage 3
G9 lineage 6




Rotavirus Classification Working Group -

established in 2008
26 members of the RCWG

New sequences are submitted for classification -
manually analyzed and the RCWG votes on

agreement of new genotypes
500bp minimum or 50% of ORF

Issues
o RotaC offline for 3+ years and
unlikely to be made available again

o Some new genotype sequences

not in GenBank

Jelle Matthijnssens,
KU Leuven
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R21
[: AB009629|R4
LCO88096 | R4
: FJ169853|R6
LC088125|R6

DQ490539|R1
HM627553 | R8
DQ490533|R3

DQ146699|R3

Rotavirus A classification tool - National Institute for
Public Health and the Environment, Netherlands

o Many new genotypes are not included - 2015 onwards ] e
not reliable

FJ347100|R5

JF712555|R9

o Incorrectly assigns some genotypes - based on -
phylogeny and bootstrap support

0.1

Subspecies Classification € iV
The Subspecies Classification tool assigns the genotype/subtype of a virus, based on the genotype/subtype assignments
maintained by the International Committee on Taxonomy of Viruses (ICTV). This tool infers the genotype/subtype for a query
sequence from its position within a reference tree. The service uses the pplacer tool with a reference tree and reference
] RV_ B R‘ to Ol alignment and includes the query sequence as input. Interpretation of the pplacer result is handled by Cladinator. Link to pplacer
and Cladinator.

o Appears to be limited to what was published in the

Query source ©

2011 classification paper

* Neither tool is contacting RCWG for updates / info

Species @
Reoviridae - Rotavirus A [complete genome, genomic RNA]

Output Folder & Output Name &

1 =

| Reset |  Submit



Virus variation
 74,381/114,164 sequences in GenBank

* Selecting by genotype is problematic
o eg.350G4 VP7 not1300

NCBI Virus
e Isup-to-date
* Can’tfilter by genotype
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Select sequence type

Protein © Nucleotide Full-length sequences only

Define search set

Species Host Region/Country S Isolation source

any any any any any

Rotavirus A Bird regions VP1 abdominal cavity
Human Africa VP2 animal tissues
Mammal Asia VP3 blood
Primate Europe VP4 bursa

Collection date: to

Release date: to

Additional filters + ©

Keyword Search in sequence pattern @

quired in set: Select all Full-length only
VP1 VP2 VP3 VP4 NSP1 NSP2 NSP3 NSP4 NSP5/6 VP6 @VP7

Select the genotypes of required segments above.

National Library of Medicine

National Center for Biotechnology Information

o
NCBI Vlrus AboutUsv  FindDatav  Helpv  How to Participate~  Submit Sequences v Contact Us

‘Sequences for discovery

. Popular Influenza virus Dengue virus Zika virus Ebolavirus
Explore Virus Data Searches Rotavirus West Nile virus

MERS coronavirus SARS-CoV-2 coronavirus
v'::;;:'.:‘:zﬁf,.m L Selected Results: 0 Build Phylogenetic Tree

© New! ized subsets in

GenBank Sequences

You now have the option of downloading a smaller, randomized subset of the data shown in the Results table. Begin by using filters to refine your dataset, select the Nucleotide, Protein, or RefSeq
Genome tab above the table for the datatype you would like to download, then follow the prompts in the Download menu. Our Help documentation has more information.

Nucleotide (114,041) Protein (114,724) RefSeq Genome (1) Select Columns
Refine Results Reset

2 [J Accession® Organism Name [9] < i $ ization & ReleaseDate> lIsolate &
Virus + =
<t | O LC779915 Rotavirus A Kumazaki,M., et al. Microbiological Testing ... 2024-04-03
Rotavirus A, taxid:28875 x =
D LC779916 Rotavirus A Kumazaki,M., et al. Microbiological Testing a... 2024-04-03

Accession +



Random forest models - Tran et al 2023

VP7 and VP4 only

Genotype where the total count was <10 were
excluded to prevent classification of genotypes with
insufficient amount of data to train the algorithm

**new classification tools need to be aware of
existing classification used such a G and P typing or
the RCWG recognized genotypes
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Classification of group A rotavirus
VP7 and VP4 genotypes using
random forest

Hoc Tran*, Robert Friendship and Zvonimir Poljak

Department of Population Medicine, Ontario Veterinary College, University of Guelph, Guelph, ON, Canada



Sub-lineage classification exists for
many VP7 G and VP4 P genotypes

Group 2 non-capsid genes
Issues
Static - no updates since 2019

Trees were made in MEGA - topology
changes if using RAXML or IQTree

Sequencing of older strains impacts
tree topology

KC815680/RVA/Horse-tc/JPN/BI/1981/G3P[12]
GUB27406/RVA/Cat-wt/I TA/BA222/2005/G3P[9]
l [JX271001/R\/A/Human-w!lTUN/17237/2006/GSP[9]
Ji

F693037/RVA/Cow-tc/ZAF/O Agent/1965/G8P{1]

99 ABS573070/RVAHuman-tc/JPN/Dai-10/2008/G24P(33]

EF554093/RVA/Human-tc/AUS/MG6/1993/G6P[ 14]
EF583041/RVA/Human-tc/USA/Se584/1998/GEP[9]

FJ422131/RVA/Rhesus-tc/USA/PTRV/1990/G8P(1]

AB748576/RVA/Human-tc/ISR/Ro8059/1995/G6P(1]
ABT748573/RVA/Cow-tc/JPN/BRV105/1983/GEP[1]
LC074734/RVAHuman-wt/VNM/RVN1149/2014/G8P[8]
LC102997/RVA/Human-wt/JPN/UR 14-10/2014/G8P(8]
LC169863/RVA/Human-wt/THA/PCB-84/2013/G8P{8]
KC178764/RVA/Human-xx/ITA/PAI11/1996/G2P[4]
GU296420/RVA/Human-wt/ITA/PAH136/1996/G3P[9]
EF554104/RVA/Human-wt/HUN/Hun5/1997/G6P[14]
JF304926/RVA/Human-tc/KEN/AK26/1982/G2P[4]
DQ146693/RVAHuman-tc/PHL/L26/1987/G12P[4]
JF304915/RVA/Human-tc/KEN/D205/1989/G2P[4]
AB763957/RVAHuman-tc/IND/116E3D/1993/G2P(4]
EF554148/RVA/Sheep-tc/ESP/OVR762/2002/G8P[14]
EF583017/RVAHuman-tc/GBR/A64/1987/G10P[14]

101 EF576937/RVA/Human-tc/IND/6IM/1980/G8P[10]
1 FN665688/RVA/Human-w/HUN/BP1062/2004/G8P(14]

LC065020/RVA/Human-tc/JPN/AU109/1994/G8P{4]

(GU384192/RVA/Cow-tc/CHN/DQ-75/2008/G10P{11]

[Ho8s /Sheep-xx(CHNICC0812-1 [15]
7 FI03 AlSheep-{c/CHN/Lamb-NT/2007/G10P(15]
10[1JQOOd970/RVA/Goat-IchHN/XL/2015/G10P[15]

JQ013502/RVA/Sheep-tc/CHN/LLR/1985/G10P[12]
LC026106/RVA/Human-wt/GHA/PML1965/2012/GEP[6]
KJ748476/RVA/Human-wt/GHA/GH019-08/2008/G8P[6]

DQO05114/RVA/Human-wt/COD/DRC88/2003/G8P(8]
HQB57171/RVA/Human-wt/ZAF/3203WC/2009/G2P(4]
DQ146682/RVA/Human-wt/BGD/N26/2002/G12P[6]
KU059766/RVA/Human-wt/AUS/D388/2013/G3P[8]
KU550262/RVA/Human-wt/ESP/SS98242319/2015/G3P[8]
GU937877/RVA/goat-tc/BGD/GO34/1999/G6P(1]
LC105580/RVA/Human-wt/GHA/GHPML 1989/2012/G2P[4]
100 MG181667/RVA/Human-wt/MWI/BID2DE/2013/G1P[8]

69 KJ751624/RVA/Human-w/GHA/MRC-DPRU1818/1999/G2P[6]
EF554082/RVA/Human-w/BEL/B1711/2002/G6P{6]
KJ753357/RVA/Human-wt/ZAF/MRC-DPRUG 18/2003/G2P[4]
LC055547/RVA/Human-wt/THA/SKT-27/2012/G6P[14]
AB762772/RVA/Human-tc/JPN/AUB05/1986/G2P(4]
AY787653/RVA/Human-wt/CHN/TB-Chen/1996/G2P[4]
LC438390/RVA/Human-tc/JPN/80SR001/1980/G2P[4]
AB733133/RVA/Human-tc/JPN/KUN/1980/G2P[4]
LC001939/RVA/Human-wt/JPN/83A001/1983/G2P[4]
KC443587/RVA/Human-wt/AUS/CK20001/1977/G2P[4]

99— DQ870505/RVA/Human-tc/lUSA/DS-1/1976/G2P([4]

99

0.05

JN903527/RVAHorse-wt/IRLI04V2024/2004/G14P(12]
JQ345489/RVA/Horse-wi/ZAF/EQRV-SA1/2006/G14P[12]

EF554126/RVA/Human-tc/ITAIPA169/1988/GEP[14]
KC175269/RVA/Human-wt/IND/N292/2004/G10P[11]

KJ919361/RVA/Human-wt/HUN/ERN5471/2012/G2P[4]

EF560612/RVA/Cow-tc/VEN/BRV033/1990/G6P(1]

XIV (Equine cluster)

XIIIS (O Agent cluster)

XIS (MG6 cluster)

XI (RVN1149 cluster)

Ipistinct
]X (Hun5 cluster)

]II (AK26 cluster)
Iistinct
IXS (69M/OVRT762 cluster)

]vm (AU109 cluster)
Ipistinct

VIl (Lamb-NT cluster)

V (D388 cluster)

VI (B1711 cluster)

jDistinct
IV (TB-Chen cluster)

]III (KUN cluster)

| (DS-1 cluster)
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99 3 @ RVAHuman-wiiJPNISOHO4/1990/G2P(4)VP3 b
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AUS, BGD, CAN, ITA, PRY, THA, TGO, USA
and ZAF/2000-2012/G2P[4)/VP3 (n=98)

IND/116E3D/1993/G2P4)VP3
AUSIV233/1999/G2P[4)/VP3

©2001-2011/JPN/G2P(4)/VP3 (n=4)
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14)

sll-e
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g RVAHuman-wiAUS/CK20048/2011/G2PHYVPY o

B L RVAHumanwlITAPA13372011/G2P4JVP3

1-19/2011/G2P(4)

= RVAMHuUman-wiBGD/MNCB8/2005/G2P(4)VP3

| RVAHUman-w/AUS/CK2004612010/G2P(4JVP3
| RVAHuUman-wi/AUS/S A066/2010/G2P(4)VP3
[RVAHuman-wl/AUSICK20057/2010/G2P[4]VP3

| AVAHUman-wi/AUS/CK20053/2010/G2P4}VP3
| RVAHuman-wiAUS/CK20058/2010/G2P{a)VP3
| RVAHUman-wi/AUS/CK20059/2010/G2P[4)VP3
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e Issues
* Diversity within genotypes is substantial
* Sequencing is not routine and not timely - often 3-5 years behind
* Divergent strains emerge via zoonotic transmission which can alter tree topology

* Automated, up-to-date, genotyping tool is required

» Existing tools need to be updated



