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Rotavirus - (Molecular) diagnostic findings and
possible implications in the field
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Rotaviruses
RN
Major cause of acute viral gastroenteritis in young children and animals
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Under-5 mortality rate due to rotavirus disease
55 L TF4)LE105 AR E R per 100,000 population (<5 years of age)
| RYNGSE RN E: 2 Y T

[ ] =10 deaths per 100,000

[ ] 10to 50 deaths per 100,000
[ ] 50to 100 deaths per 100,000

I 100 to 500 deaths per 100,000

WHO

Clin Infect Dis, Volume 62, Issue suppl_2, May 2016, Pages S96-S105, https://doi.org/10.1093/cid/civ1013

g Clin Infect Dis, Volume 62, Issue suppl 2, May 2016, Pages S96 - S105, i #E LA 4§44k F]:  https://doi. org/10.1093/cid/civ1013
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Rotaviruses (rota->wheel like virion appearance)
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Major cause of acute viral gastroenteritis in young children and animals
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Fecal-oral infection ->

FEOfERG

Destruction of the enterocytes

W b iz 4 B SR A

Malabsorption -> osmotic diarrhea
R R->2E RS

Enterotoxin (NSP4)

i E (NSP4)

Secretory diarrhea

SRR

Increase of intestinal motility
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Rotaviruses (rota->wheel like virion appearance)
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Major cause of acute Vlral astroenterltls in young children and animals

Fecal-oral infection ->

BYi3 =2
Destruction of the enterocytes
o b S AN AR A =
: L ()
Malabsorption -> osmotic diarrhea 7
RN B ->B B IS o

Enterotoxin (NSP4) s b ol |

e & (NSP4) o

Secretory diarrhea Neurotransmitters
SRS
Increase of intestinal motility

A

i
sova et al. Viruses 2017, 9, 48; doi:10.3390/v9030048
Vlasova e t al. Viruses 2017, 9, 48; doi:10.3390/v9030048
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Rotavirus virion
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Source: ViralZone, SIB Swiss Institute of Bioinformatics
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https://viralzone.expasy.org/107?outline=all_by_species
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Non enveloped

* Infectious at Rom temperature for 3-9 month.
i N33R H N B ARG

Double stranded seegmented RNA

MU 70 T BXRNA

Multilayered capsid
% E’— KFE'
e Inner Capsid (VP2)
NEAKFE (VP2)

* Intermediate Capsid (VP6)
Fla] K58 (VP6)

* Outer Capsid (VP7, VP4 (VPS, VPY))
HNERFE (VPT. VP4 (VP8. VP5) )
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Rotavirus virion
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Source: ViralZone, SIB Swiss Institute of Bioinformatics
https://viralzone.expasy.org/107?outline=all by species
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Non enveloped
p N
Double stranded segmented RNA
XU BIRNA
Multilayered capsid
2R
Inner Capsid (VP2)
NJEARSE (VP2)
Intermediate Capsid (VP6)
il (VP6)
Outer Capsid (VP7, VPS8, VP5)
HNERFE (VPT. VP8, VP5)
Segment 1 Segment 8
" Segment 5
Segment 2 = NSp1 —* Segment 9
@
Segment 6 *---Alternative initiation
o=] Seg{%;nﬁ = Segment 10
_ Seg;r;int 4 . Segment 7 ) Segment 11
] e NSp3 e
Lid Vps? | *.- Alternative initiation

Source: ViralZone, SIB Swiss Institute of Bioinformatics

https://viralzone.expasy.org/107?outline=all by species
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Outbreak of piglet diarrhea associated with a new reassortant porcine e %% géﬁﬁﬁ%;{ﬁﬁﬁﬁﬁ Hjﬁ % % %
rotavirus B Journal of General Virology (2016), 97, 403-410 DOI 10.1099/jgv.0.000352
Qingxian Li >, Zunbao Wang ™", Jianfeng Jiang *", Biao He ", Sun He®, Changchun Tu "¢,
Yidi Guo™ , Wenjie Gong ™
found negative, therefore metagenomic sequencing was performed to explore other | Emergence of a novel equine-like G3P[8] inter-
diarrheal samples. Unexpectedly, the most abundant viral reads mapped to RVB, and genogroup reassortant rotavirus strain associated
complete 11 viral gene segments. Sequence comparisons revealed that 5 gene segment with gastroenteritis in Australian children

NSP3 and NSP4 of RVB strain designated as HNLY-2022 are most closely related to

1

herbivores with low nucleotide similarities of 65.7-75.3%, and the remaining segmer _

porcine RVB strains with the VP4 gene segment showing very low nucleotide identi

. . . . . . 1 i i 1 1 I
strains, 1nd1cat1ng HNLY-2022 is a new reassortant RVB strain. Based on the prev CulTespDndBnGe Murdoch Childrens Research Institute, Melbourne, Victoria, Australia Lssortante)
o . . . : b Daniel Cowley “La Trobe University, Melbourne, Victoria, Australia
classification criterion, the genotype constellation of RVB strain HNLY-2022 is G6-P[€  danielcowley@mericduau i gy o v i E éﬂ.
’ iversi ; , Victoria, Australi
E5-H4 with more than half of the genotypes (P[6], R6, C6, M6, T7 and E5) NeWLY Ie€Lv.ccu. saisvsvavy wie saons y "Weri'tii I_el Ioumle I i Quine, victora, fustrala -

reassortant RVB strain is the likely causative agent for the diarrheal outbreak of piglets occurred in China and

E
~
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Human
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Rotavirus
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Rotavirus Virion
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VP6 -> Rotavirus Species (A,B,C,D,E,F,G,H,1,J)
VP6 > ¥R 8 N10F (A. B. C. D. E. F. G. H. If1))

VP7 -> G Serotype/ Genotype
VP7 -> GILiF &/ J K 7Y

VP4 -> P Serotype / Genotype
VP4 -> PIILiF AL/ B KA

 splits to VP8 (hemagglutination)
43 VP8 (L)

VPS5 (penetration)
VP5 (Zid)

HIUNE.g.: G6-P[6]-14-R6-C6-M6-A7-N5-T7-E5-H4


https://viralzone.expasy.org/107?outline=all_by_species
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Rotavirus Genome
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Table 43.1 Rotavirus A (RVA) gene segments, number of genotypes, and nucleotide identity cutoff values.

43 Reoviruses (Rotaviruses and Reoviruses)

Gene segment Gene Name of genotypes Nucleotide identity cutoff
number segment (abbreviation) values (%) for RVA RVA genotypes found in pigs
VP7 Glycosylated (G) 80 G1-G6, G8-G12, and G26
VP4 Protease sensitive (P) 80 P[1], P[5]-P[8], P[11], P[13], P[14], P[19],
P[23], P[26], P[27], P[32], and P[34]
6 VP6 Inner capsid (I) 85 11, 12, and I5
1 VP1 RNA-dependent RNA 83 R1
polymerase (R)
2 %) Core protein (C) 84 Cl and C2
3 VP3 Methyltransferase (M) 81 M1
5 nspl Interferon antagonist (A) 79 Aland A8
8 nsp2 NTPase (N) 85 N1
74 nsp3 Translation enhancer (T) 85 T1
10 nsp4 Enterotoxin (E) 85 Eland E9
11 nsp5 Phosphoprotein (H) 91 H1

Frances K. et al. Reoviruses (Rotaviruses and Reoviruses); Diseases of Swine, Eleventh Edition. Edited by Jeffrey J.
Zimmerman, Locke A. Karriker, Alejandro Ramirez, Kent J. Schwartz, Gregory W. Stevenson, and Jianqiang Zhang.
© 2019 John Wiley & Sons, Inc. Published 2019 by John Wiley & Sons, Inc
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HIUNE.g.: G6-P[6]-14-R6-C6-M6-A7-N5-T7-E5-H4

Segment 1 Segment 8
i - NSP2
Segment 5 =~ —e
Segment 2 *= NSp1 —* Segment 9
Segment 3 SeQment 6 *---Alternative initiation
o= VP3 —e *= e Segment 10
L
Segment 4 Se
gment 7 Segment 11
— vi=4 = e NSp3 e . s
| = H — ] “-.- Alternative initiation

Source: ViralZone, SIB Swiss Institute of Bioinformatics
https://viralzone.expasy.org/107?outline=all by species
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Rotavirus Virion
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Currently, five of the ten RV species (RVA, RVB, RVC, RVE, and RVH)
have been detected in pigs

HAr, +MfelmsEd, A hrEREAR L, 7252 RVA. RVB,
RVC. RVEMRVH

* RVC with RVA having the highest prevalence and causing the most
significant harm

RVCHIRVARIAT R imy, 18 %Y & 3 )™ 3

* RVE has only been identified from a single porcine sample, calling into
question its prevalence or importance

N FEFEA A U RVE,  RVERAT 28 A1 55 B A 1 A

* The first detection of swine RVH was in1999 in Japan followed by 3
additional RVH strains isolated in 2012 from Brazil. Recently, the
widespread distribution of swine RVH strains in the US was reported in
multiple age groups although its role in pathogenesis is still unknown.
19994F, HAH ARG AR NI I RVHR IR, 20124F, Bkl
T AA3RRVHR R . BRITH #ERR, fE3RE, RERVHEKRAK
PIALE] o BOVE AN BIRR, B2 0 A T & H s R


https://viralzone.expasy.org/107?outline=all_by_species
https://viralzone.expasy.org/107?outline=all_by_species

Q“

Rotavirus Virion [PJ
IR = = ey e

e R B LT

VP7/ VP4 -> G/P-genotypes RVA: -> 12 G genotypes (G1-G6, G8-G12, and G26) and 16 P genotypes (P[1],

VP7/ VP4 -> G/PH: K| FY P[5]-P[8], P [11], P[13]-P[14], P[19], P[23], P[26]-P [27], P[32] and P[34])

RVA: -> 1201GHE 7 (G1-G6, G8-G12, and G26) 167 PAL[A 7L (P[1], P[5]-
P[8], P [11], P[13]-P[14], P[19], P[23], P[26]-P [27], P[32] FI P[34])

RVB: -> 71 G genotypes (G4 and G6-G26); 2 P genotypes (P[4]-P[5])
RVB: -> 21 /1 GAE A (G4 and G6-G26); 2/ P ALK (P[4]-P[5])

RVC: > 15 G genotypes (G12, G13, G8, G6, G5, G14, G9, G1, G17, G15, G7, G10,
G3, G18, G16); 16 P genotypes (P[1], P[5]-P[9], and P[12]-P[21])

RVC: -> |5fGAL 7Y (G12, G13, G8, G6, G5, G14, G9, G1, G17, G15, G7, G10,
G3, G18, G16); 16/ PALA Y (P[1], P[5]-P[9], and P[12]-P[21])

OUTER CAPSID
VP8 VP5

RVE: -> only one case sample not available

RVE: -> R —MNEHIFEAR, A0 H

RVH: -> (5P1
RdRp VF
VP6 VP2
INTERMEDIATE INNER
CAPSID CAPSID

Source: ViralZone, SIB Swiss Institute of Bioinformatics
https://viralzone.expasy.org/107?outline=all by species
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Epidemiological relevance
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Ireland: G-types

G9, G11

P-types P[6], P[7], P[13],
P13/[22], P[26], P[32]

Schleswig- = WMacklenburg-
Holstein ! West Pomerania

n=3 - n=4
GIP[33] [25%)
GAP[23] (33,33%] e GAP[23] [25%)
Loweer Saxomny GAP[32] (33,33%) GEP[13] [25%)
n=19 GOP[23] {33,33%] | GLIP[33] (25%]

GEPJR]  (5A%)

GARE] (253N}

Gar3] 15.3%] samn:::“h.l.
GaRIY]  [5,3%] North Rhine- Brandenburg

o Wetpinils n=2 Gamls) (1111
E:-wiml cl?-'v'.s\:: eld ?5'“-23| (SO 4 1 Gas[13] 11,10%)
T TEEC T | . GoRlE] (500

GERRY]  [L57%) . A

GIME]  (55H]

GLIPRY] (53N bl W m
G4FE]  (23,EW] - GIP[23] (33.33%|
GEM{Z3]  |5SM] GLIP[2T] (1L115%)
GaH13]  [55W|
GaME]  [112%)
Pig population GEHE] (LT o
j—E GIEP[X] (5,5%) Thuringia Saxony
Huriber of plgs n=y n=4
I [individusis) par 100 <
hictare apgiculrsl bnd G2P27] (14.3%) GZP{34] [25%]
- GEP|13] [2E6%) G4P{E] [235%)
Mo vale available Saarbell
I o - saom) |
- Wiirttamberg Aariz) 18
I' N e Bavarla
[ 530 I GAPIE]  [14,3%) f=h
il GHP[E]  (16,66%)
Il 2un - 600 G49(23] {14,3%) R3] (16 e
B oo -5 I G9P([23]  (57,1%) G5R[23] (16.66%)
GLIP[3Z] (14, 3%) GSP[2T] (16.66%)
B o and moee d GuelIa) (33.33%)

Fig. 3. Density of pig populaton displayed together with porcine rotavirus A genotype combinations and their prevalence and distribution in Germany.
The distribution and prevalence [percent) of the detected rotavins A genotype combinations together with the density of the German pig population is displayed. The samples were
available from 10 out of 16 federal states. (map was modified with our genotyping results from www. atlas-agrarstatisik nrw.de (20100, Federsl Smtisdceal Office (Destatis), 2017)
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Belgium: G-types G2, G4, G5, G9,
G11

P-types P[6], P[7], P[13], P[23], P[27]
combinations: G3P[6], G4P[6],
G5P[6], G4P[7], G5P[7], G9P[7],
G9P[13], G9P[23], G2P[27], G11P[27],
G4P[11]

EHERBERHYS

nternational Pig Digestive

P-types P[6], P[23], P[32], P[10]
combinations: G4P[6], G11P[32]

Denmark: G-types G

Wenske et al. Veterinary Microbiology, Volume 214, February 2018, Pages 93-98
Wenske et al. Veterinary Microbiology, Volume 214, February 2018, Pages 93-98

Germany: G-types G9, G4, G5, G11,
G2, G3, G26, G1
P-types P[23], P[6], P[32], P[13],
P[27], P[34], P[7]
dominant combinations: G9P[23],
G4P[6], G9P[32]

.

Poland: G-types GB‘ G4, G5 ,
P-serotypes P6,

I Hungary: P[6] (less data) |
L\

Slovenia: G-types G1, G2,
P-types: P[6], P[7], P[9], P[13],

combinations: G3P[6], G4P[6],

Q3, G4, )
G5, G6, G10, G11

P[27]

G5P[7]
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Detection and genetic characterization of enteric viruses in diarrhoea outbreaks from swine farms in Spain. Porcine
Health Manag. 2023; 9: 29.
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Prevalence (%)

]

Porcine astrovirus Parcine kabuwirus Porcine tarowirus Mommualian Povcine Porcine egidemic Rotovirus A Ratavirus C
arthareavirus mastodenowirus digrrhoed wrus
W Nursing B Postweaning B Fattening

Prevalence of positive diarrhea outbreaks to each of the different investigated enteric viruses according to the age of the affected animals. Out of the 206 investigated
diarrhea outbreaks, 66 affected nursing piglets (<21 days), 64 postweaning-growing piglets (21-70 days) and 76 fattening pigs (> 70 days)

TEAN[R] H W4 B e s v B RD 52 00 2 i il 75 S UK B ME TS 15 R R R . IR E 2066 BE V55, A eoBsem TIHFATHE (<21THE) , 646152 T W
Uy 2K (21-708E) , 76615 T B IEE (>70HE)


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10286445/

Rotavirus - relevance of molecular findings

LR IN TR R A SN EP N s

No cross protection between RV species (RVA-J)
AEFIOAR BT IR L [E] (RVA-) & 5 X IR

“Monovalent human RV vaccine containing G1P[§]
induces significant protection against severe RV disease
caused by multiple G and P types not included in the
vaccine, which confirms at least some level of heterotypic
protectlon from other G and P t pes
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Kumar et al. Pathogens. 2022 Oct; 11(10): 1078
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Monitoring of introduction of news RV strains is crucial
to identify and assign newly emerging ,,rotavirus

like* clinical si ns)
Ho 0BT B D 23 2 R AU A% N6 TR R A 208 A e

NN SRS

“Natural infection or vaccination results in mainly
homotypic RV immunity mediated by antibodies against
VP7 and VP4, whereas previously exposed or adult
animals produce homotypic as well as antibodies to a
wide range of heterotypic RVs

“ H ARG BT M B 12 A HGUVPTATVPASTAR A
TR BRSO 75 % AT, TSRl DG s) )k
A B Az (R B 73 S 77 PA R A8 22 b o BB R
NN

Kumar et al. Pathogens. 2022 Oct; 11(10): 1078
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No Cross protection between RV species (RVA-J) ‘ New species detected:
ANFEIR R AR 2 (8] (RVA-)) 3 38 AR For HH BT A B

Include new species in gilt acclimatization process

Ja#& B YR E’J%ﬁﬁuﬁﬂi

Monitoring of introduction of news RV strains is

crucial to identify and assign newly emerging
“rotavirus like” clinical signs Control of colostrum management

oL NI TR e R B *%EI’M%)\XT FARBIAESE R
R T DRI B i AIE IR 28 < B 2

Update dlffer\entiaI list
E% U HIE
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No Cross protection between RV species (RVA-J) ‘ No new species detected:
ANFEIR R AR 2 (8] (RVA-)) 3 38 AR A HUB Y B AR

Control of gilt acclimatization process

hﬁﬂl%%lﬂc LI

Monitoring of introduction of news RV strains is

crucial to identify and assign newly emerging [ of col
“rotavirus like” clinical signs Control of colostrum management

BT R T B O A T AL
kR R RE I ORI 2 6 2
Update differential list
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Summary
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Molecular d1a§nost1c and the mteipretatlon of the results can be challenging
7 T2 W45 AR Il Re BN I

Crossifrotectlion betvyepn RV-s zEecles does not exist
WIRBEAN R Z A AAFAESE AR

Partly cross protection within the species may be present (this might not be true for
“ﬁrst contact

%%Fn%ﬁ@@WT SEARLER A3 AR GXAT R ARE T ¥ Ut

Molecular dlagnostlc findings gives you an idea where to look in case of a RV non-
stable farm ( %t acclimatization, colostrum man fement differential list).

ORI RE 8, AT iLish PN Ieftss ol (E&EHEYIL.
?ﬂ?Lgfﬁ EEHNEE)
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