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* Accreditation requested: please enter your name (and RIZIV/INAMI if applicable) in the chat box

Interactive sessions: you can speak up by unmuting your microphone to ask questions or raise
comments in the chat box

* No recording of the session but slides will be shared

https://www.uzleuven.be/nl/laboratoriumgeneeskunde/nationale-referentiecentra-en-
referentielaboratoria

https://www.sciensano.be/nl/nrc-nrl/nationaal-referentiecentrum-nrc-voor-rotavirus
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National Reference Center
Rotavirus

KU LEUVEN

Rotavirus

e RIZIV nhomenclature and/or invoice
* Rotavirus antigen test (EIA): Rotaclone®

e Part of gastro-intestinal panel: detection of 24 pathogens (years 2022 and
2023: PR of 3.1% for rotavirus, with >50% strongly positive)

Bacterién:
Campylobacter spp. (Campylobacter jejuni, Campylobacter upsaliensis, Campylobacter coli),
° N R C b d Salmonella spp., Clostridium difficile (tcdA/tedB), Yersinia enterocolitica, Enterotoxinogene E. coli
u get (ETEC), Enteropathogene E. coli (EPEC), Enteroaggregatieve E. coli (EAEC), Shiga-like toxine
producerende E. coli (STEC) serotype O157:HT7//stx1/stx2, Entero-invasieve E. coli (EIEC)/Shigella,

° T in . RT P CR an d Se uencin Plesiomonas shigelloides, Vibrio vulnificus, Vibrio parahaemolyticus, Vibrio cholerae
y p g ’ q g Parasieten:

Entamoeba histolytica, Cryptosporidium spp., Giardia lamblia, Cyclospora cayetanensis,

Rotavirus Virussen:
Humaan adenovirus F40/F41, Norovirus Gl, Norovirus GllJRotavirus A JAstrovirus en Sapovirus (G,
Surveillance GlI, GIV en GV).

Network
Belgium
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National Reference Center
Rotavirus

KU LEUVEN

Nationaal Referentiecentrum (NRC) voor Rotavirus

Nuttige links: Verantwoordelijke laboratoria

Onderaan deze pagina kan u de NRC-rapporten terugvinden. Coordinator

De bijhorende epidemiologische surveillance-rapporten kan u consulteren via: * UZLeuven/KU Leuven

Gezondheidsonderwerp Rotavirus [ Gezondheidsonderwerp Vaccineerbare ziekte |8

Beschikbare testen Erkend door
e National Institute for Health and Disability
1. Rotavirus Antigeen-ELISA (RIZIV nomenclatuur) Insurance (INAMI-RIZIV)

2. Rotavirus RT-PCR en sequentiebepaling (referentiecentrum activiteit)

Information on
Aanvraagjormulieren . .
e Aanvraagformulier Rotavirus Va CCI natlon StatUS

and in case of

Jaar Beschrijving

@2 Rotavirus Report 2021-2022 (English only) ‘ O Ut b re a k !
2

1 Rotavirus report 2020-2021
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Overview

* Introduction

e Rotavirus surveillance UZ Leuven (1981-2023)
e Rotavirus surveillance NRC (2009-2023)

* Rotavirus co-infections

* \/accine-derived rotavirus strains
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Rotavirus Characteristics

e ‘Rotavirus’ derived from ‘rota’
meaning ‘wheel’ in latin




Rotavirus Characteristics

* No enveloppe




Rotavirus Characteristics

* Genome comprised of 11
segments of dsRNA
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Rotavirus Characteristics

* Reassortment



Rotavirus Characteristics

* Family Sedoreoviridae
* Genus Rotavirus
* Species Rotavirus A-D and F-J
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Rotavirus Characteristics

* Rotavirus A: G- and P-genotypes
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Rotavirus Characteristics

* Rotavirus A: G- and P-genotypes

VP1/VP3

VP4 mmmmmmmm) P-genotypes
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Rotavirus Characteristics

* Rotavirus A: G- and P-genotypes

VP4 mmmmmmmm) P-genotypes

VP1/VP3

VP7 VP4 VP6 VP1 VP2 VP3 NSP1 NSP2 NSP3 NSP4 NSP5
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Rotavirus Vaccines

 Live-attenuated / Oral
 Administered @ 2, 4 (6) months
e Safe and effective



Rotavirus Vaccines

* Licenced worldwide
. Rotarix (2 doses): Monovalent

o)
f
Attenuated

Human RVA

GlaxoSmithKline (GSK)
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Rotavirus Vaccines

e Licenced worldwide

. RotaTeq (3 doses): Pentavalent

p.mim""""""‘ il

Rotaleq @ &-2=

-'
—
@
5 reassortant
Bovine x Human RVA

Merck

@
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Rotavirus surveillance UZ
Leuven (1981-2023)
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Rotavirus surveillance NRC
(2009-2023)



NRC for Rotavirus A, 2009-2023

More than >8000 samples over the
course of 14 years

Season: August 1 - July 31

Age information (completeness)

Age
groups
Wo-2
M 18-60
H2-5
M5-18
W60+

24



Overall sample
distribution

All seasons including 2009-
2010 and 2022-2023
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Sample Distribution in Belgium
2009-2010 2010-2011 2011-2012 2012-2013 2013-2014
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Sample counts per year
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Number of Samples Collected Over Months
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Month and Year
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Number of Samples Collected Over Weeks

60

o o
< QA

so|dwes Jo JequinN

£20¢ dos
€202 Ine

€202 Aein
€202 JelN
€202 uer
220Z AON
2ecog des
gzoz Inr

2eoze ke
2202 e
220z uer
1202 AON
120z des
2oz Inp

1202 Aey
L20g JeiN
lgog uer
0202 AON
020z des
0202 InP

0202 Aen
0202 ‘el
0202 uer
6102 AON
610z des
6L0Z INP

6102 Aen
6102 JelN
6102 uer

810¢ AON

29

Week



Percentage
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Data for 2016-2017 Season

Longitude

Data for 2017-2018 Season (Age Group 60+)
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Percentage
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Percentage
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Percentage
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G3P[3] 1x
G3P[9] 1x
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G3P[3] 1x
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G3P[3]
G3P[9]

G3P[14]
G4P[6]

G6P[5]
G6P[14]
G10P[14]
G38P[28]
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Rotavirus co-infections



aemcan  [Journal of EPIDEMIOLOGY
SOCIETY FOR E . | ® December 2021 Volume 39 Issue 12 10.11280ecm.01236-21
— mcrosioiocy Clinical Microbiology hitps://doi.org/10. 1128/jcm.01236-21

High Prevalence of Coinfecting Enteropathogens in
Suspected Rotavirus Vaccine Breakthrough Cases

ceren Simsek () @, Mandy Bloemen?, Daan Jansen () 2, Leen Beller?, Patrick Descheemaeker?,
Marijke Reynders?, Marc Van Ranst2, Jelle Matthijnssens (7) @
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NRC patient database

102 samples
from 2007-2008 to 2017-2018
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NRC patient database

102 samples
from 2007-2008 to 2017-2018
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NRC patient database

TCCTTCCGAGTTCCCTGG
GAACGGGACGCCATAGAG
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102 samples

from 2007-2008 to 2017-2018



NetoVIR protocol



NetoVIR protocol

SCIENTIFIC REP{E}RTS

Received: 19 August 2015
Accepted: 15 October 20015
Published: 12 Movember 2015

Modular approach to customise
sample preparation procedures for
viral metagenomics: a reproducible
protocol for virome analysis

Nadia Conceicdo-MNeto?, Mark Zeller’, Hanne Lefrére!, Pieter De Bruynl, Leen Beller?,
Ward Deboutte?, Claude Kwe Yinda%?, Rob Lavigne?, Piet Maes?, Marc Van Ranst?,
Elisabeth Heylen®" & Jelle Matthijnssens%*
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NetoVIR protocol

SCIENTIFIC REPQRTS

Received: 19 August 2015
Accepted: 15 October 20015
Published: 12 Movember 2015

Modular approach to customise
sample preparation procedures for
viral metagenomics: a reproducible
protocol for virome analysis

Madia Conceicio-Meto?, Mark Zeller’, Hanne Lefrére®, Pieter De Bruyn®, Leen Beller?,
Ward Deboutte?, Claude Kwe Yinda%?, Rob Lavigne?, Piet Maes?, Marc Van Ranst?,
Elisabeth Heylen%" & Jelle Matthijnssens%*

A. Mon-homogeneout stool sampls
solution, showing bacteria (grey),

viruses [different coloss) and free |

floating nucleic acids {klack lines).

B. Homogenous itool

solution

sarmple

€. Sample after removal of pre- and
Euka:yr.‘l'l.lc arganisms, rbosomes,
and large organic debris,

D. Sample after removal of free
floating nucleic acids.

E. Sample after extraction of various
types of viral genomes composed of
single and double sranded RMA

{orange) and DA {blus).

F. Sample after reverse trandcriptase
and random amplification,

G. Sarmple after library preparation of
viral genomes,
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Sample homogenisation
- MIMILYS hormogeniser
1 mim at 3000rpm

Centrifugation and filtration
- Centrifugation
3 min at 17000g
- 0.8-pm (e-rllril'ug.!l filter {PES)
1 mimn

Nuclease treatmant

- Benzonase
Microceocal nuclease
2hincubation at 37°C

DMA/RNA extraction
Modified QlAamp*® Vira
FMA muini kit
25 min

Random amplification
Muodified version of WTAZ
Sk incubation,

30 min hands-on

Library preparation
Modified varsion of Nextara XT
DA sample preparation kit
Th 20min

Deep sequencing
- lluming platfarns
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LR AR AR b b b 2 2 b A b 2b Jb Sb Ak Jb b Ak b S b 2 b dE S S A A b b b b 2 db b Jb db b Ak Jb b Jb SE S S A S A

Reoviridae
Caliciviridae
Astroviridae [k
Picornaviridae [E3ES
Adenoviridae [E3
Anelloviridae
Parvoviridae
Circoviridae

Picobirnaviridae
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DS-1

@© Few intergenogroup reassortant

e — /

1 57



N N
L LLE S EESE

DS-1

e — /

@© Few intergenogroup reassortant

@ Few zoonotic strains detected
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@© Few intergenogroup reassortant
@ Few zoonotic strains detected
@® - Fitness cost

Wa

e — /

—_— 1 59




NV D o™ P
LSS EE

DS-1

@© Few intergenogroup reassortant

@ Few zoonotic strains detected

@® - Fitness cost

~ —

@® No evidence for unusual
Wa genotypes that might suggest
escape vaccine-induced
immunity

e — /

—_— 1 60




*k k *k k k k%

*

*

* % k% %

*

LR AR AR b b b 2 2 b A b 2b Jb Sb Ak Jb b Ak b S b 2 b dE S S A A b b b b 2 db b Jb db b Ak Jb b Jb SE S S A S A

Reoviridae
Caliciviridae
Astroviridae [k
Picornaviridae [E3ES
Adenoviridae [E3
Anelloviridae
Parvoviridae
Circoviridae

Picobirnaviridae

61



RT-gPCR

£90£04
[4 740 ]
L0904
€eLzod
96€004
€97604
¥9¢/04
89104
6%70£04
L 10904
¢S04
00504
¥1Ly0d
950104
9/5204
181604
L¥0¥04
¥Z0ov04
0S¥104
JAARAE
8/1014
6L10Ld
SELZ04
0%70904
091¢€04
orLe0d
¢/Leeod
GCE004
F 957604
- CL€L04
811904
- €80904
I 705504
- 681504
- 68L704
- 6607704
- S91€04
F 690€04
- Ov1c04
- EvPL04
I 004
F 85014
- 891014
- 060014
- 1£2604
F 9vC/04
F Slc/04
60¢S04
SC0S04
89¢¢€04
€£1€04
651€04
11¢o4
69C104
F vZeold
- 881014
F £1€604
I 6£1604
F SS1604
- £01904
- 9917504
F €£0S04
- ¥6€€04
SRAASTAE|
RATAIE
- 879604
- £20404
I £TSS04
- €9€504
- 09C104
- 6LC1L04
- S67004
- O¥¥004
- 18L0Ld
- S78604
- 679604
+ /2604
- 607604
- 880904
- 6£€S04
+ 89¢¥04
+ 9CCy04
- 0ZLli04
F L1004
- £6C€04
- 1Ze0d
- 190€04
- GEECO4
- 06204
+ £60104
I S00L04
@® | SS¥004

@00

0O
0000

o0 @

(¢]
O e

Oe
000 00@0°000@0 0000000000 0000000000000 ooo'
oQooo“GMO..ooooooo%Mmgooo

suaboyiedoiaius jo ‘ON

62

10

@

e @ 2

37

Cq

'. G.lamblia

. Blastocystis spp.

(:) D. fragilis

O Parechovirus . STEC C. jejuni
@ ¢ O cdiffcile
@ cacc

. Cardiovirus O Sapovirus
O Enterovirus . Norovirus

. Aichivirus

(:) Astrovirus
. Adenovirus
'. Rotavirus

Pathogens



L £90/04 [ £90£04

L Z0ovz04 z0vZ04

L /0904 /70904

L €€1204 €€1204

L 96£004 96£004

® | £97604 £97604

@® | vozL04 ¥92£04

c@@® | 891204 89104

e 00® | 6/0L04 60204

m.. L 110904 L L0904

eQe @ | ¥zs0A ¥¥2S04

Q0e® | 0v0s04 010504

@-e | vi1104 ¥11%04

o@ | 95004 95004

9/5¢04 9/6204

181604 181604

L0704 /0704

¥Z0v04 20104

i

LT1€04

8/1014 8/L0L4

6LL0Ld 61101l

SELLOD S€1£04

o

o L£04 obi£04

¢Leeod zLTeod

SC€004 €004

.. - 967604 OmNmOu_

o@ | TlEL04 Z1£204

O+@ 81904 811904
oe@® | £80904

@8 | ossos © 05204

o 0. - 68L1704 681104
©oo@| 660704

oB| Sito: 660103

O@ | 69004 %omow_

co@ | ovlzod 9b1204
co@f svvlod

o@ | z¥v004 S

L 857014 Ehyood

857014

eo@ ! 891014 891014

o o o@ | 060014 060014

o o@t 127604 |
o co@ | ovzsod |9 L2604
o ovzL04
il e@ | sizo4 |2

or e o@ | 607504 gledod

oe@ | Szoso04 602504

o@ | 89zc04 520504

[ ¢/ 150 897£04

[ 6c1e04 €/1€04

[ o11z04 651€04

o@® | 697104 x711204

0@ | vzeold 692104

o@ | s8l0L4 veeoLd

e@® | /15604 88L0L4

e@® | 6.1604 £1€604

°o® | 551604 551604

o@ | £01904 £01904

°@® | 99v504 99504

o @ | v6c£04 v6e€0d

o@ | L5204 £L5¢04

o@ | /scold £5¢0L4

@} 89604 879604

® L /20204 /20404

o@ | Lzssod £¢sS04

o@ | £9¢504 €9£504

o@ | 097104 09cl04

@ 6l7104 61lC104

o@ | S6v004 S6¥004

o@ | o004 O¥t004

L 181014 L8LOLA

L 678604 GZ8604

@® | 69604 6¥9604

@® | /7604 /7604

® | 677604 62¢604

. L 830904 880904

@® | 6££504 6€€504

m L 89704 89704

L 977104 97TH04

L 071104 0Z1¥04

L 120704 L£0v04

L /62£04 L6T€04

L ¥12€04 ¥17£04

L 190£04 190£04

L Ge€704 SE£T04

L 062204 062204

L /60104 +£60104

L 500104 4500104

® I SSv004 | | GS¥004

VIt MN—O n < N —

susboyiedoiaius jo ‘ON

63



RT-gPCR

£90£04
[4 740 ]
L0904
€eLzod
96€004
€97604
9204
89104
6%70£04
L 10904
¢S04
00504
¥1Ly0d
950104
9/5204
181604
L¥0¥04
¥Z0ov04
0S¥104
JAARAE
8/1014
6L10Ld
SELLOS
0%70904
091¢€04
oL €04
¢/Leeod
GCE004
952604
cLesod
811904
- €80904
I 705504
- 681504
- 68L704
- 6607704
- S91€04
F 690€04
- Ov1c04
F EvPL0d
I 004
F 85014
- 891014
- 060014
- 1£2604
F 9vC/04
F Slc/04
60¢S04
SC0S04
89¢¢€04
€£1€04
651€04
11¢o4
69C104
F vZeold
- 881014
F £1€604
I 6£1604
F SS1604
- £01904
- 9917504
F €£0S04
- ¥6€€04
SRAASTAE|
RATAIE
- 879604
- £20404
I £TSS04
- €9€504
- 09C104
- 6LC1L04
- S67004
- Ov¥004
- L8LOLd
- S78604
I 619604
+ /2604
- 607604
- 880904
- 6£€S04
+ 89¢¥04
I 9CC04
- 0ZLli04
F L1004
I £6C€04
- 1Ze0d
- 190€04
- GEECO4
- 06204
+ £60104
I S00L04
@® | SS¥004

°X@)
[

o0 @

O e

Oe
000 00@0°000@0 0000000000 0000000000000 ooo'
0@ 00000000000006000 6 ¢ 66 60580000608080+ 066800 ¢

o]

nTmnmAN—O

NGS

n <t mm N —

suaboyiedoiaius jo ‘ON

£90£04
Zovzo4
L¥0904
£€1204
96£004
£92604
¥92£04
891£04
6v0£04
1 10904
¥¥2504
00504
11%04
950%04
95204
181604
Ly0¥04
20104
05104
LT1€04
8/1014
611014
S€L£04
0¥0904
091£04
ovL£04
zLTz0d
€004
957604
z1€L04
811904
£80904
£V05504
681504
68104
66004
S9L€04
690£04
91204
vy 104
Zv004
852014
891014
060014
1£7604
9vT/04
S12£04
607504
520504
897£04
€/1€04
651£04
£711204
697104
¥ZE0Ld
881014
£1£604
551604
£01904
99504
€050
¥6££04
L5204
L5701
879604
£T0£04
£TS504
£9£504
097104
617104
6004
Ov¥004
18L0Ld
58604
6¥9604
/2604
672604
880904
6££504
89704
97Z+04
0104
L£OY04
£67£04
¥17£04
190£04
S€£204
062204
+L60104
£500104
SS¥004

(VAd/2AneUIR) YY) Oy

£90£04
0vcod
L¥0904
€elLzod
96€004
€9¢604
92,04
89104
6¥70£04
110904
7S04
0%0504
¥11v04
950¥04
9/£5204
181604
L0104
¥Z0¥04
0s¥104
LT1E0d
8/1014
6L10Ld
SELL04
010904
09leod
orLe0d
[AA44E |
§CE004
957604
cLesod
811904
€80904
05504
681504
6811704
660104
§9l€04
690€04
o104
EvvL04
y004
85¢0L4
891014
060014
142604
9t¢/04
Slcsod
60¢S04
SC0S04
89¢¢€04
€L1€04
651€04
11204
69¢104
¥Zeold
881014
£1€604
6/1604
551604
£01904
99%504
€£0504
¥6€€04
££ST04
£ST0L4
8179604
£T0L04
£2SS04
€9€504
097104
6LCL04
567004
0¥004
L8Ll0L4
578604
6179604
¥/£2604
6¢C604
880904
6€€504
89¢04
9Cy04
0C1¥04
L£0v04
£6¢CE0d
lceod
190€04
GEETOd
0604
£60104
500104
SS¥004

Alternative

Breakthrough

64



Summary

» No unusual rotavirus genotypes in breakthrough cases

v' Few reassortants and few inter species transmissions

» Various other viral, bacterial and parasitic co-infecting pathogens
» Approximately 50% of cases might be explained by other pathogens

» Implications for diagnostics and clinical trials



Vaccine-derived rotavirus
strains
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NRC patient database
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Origin of vaccine strains?
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Vaccine recipients shedding virus?
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Vaccine recipients shedding virus?

Transmission from vaccinated infant?
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Origin of vaccine strains?

Vaccine recipients shedding virus?
Transmission from vaccinated infant?

Circulating in the human population?
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Origin of vaccine strains?

Vaccine recipients shedding virus?
Transmission from vaccinated infant?

Circulating in the human population?

nd AGE (d)
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No. of mutations

® Non-synonymous Synonymous

@® VP4 harbors >50% mutations

® 88% of the point mutations were
non-synonymous and accumulate
rapidly
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@® Reversion of vaccine
strain
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NSP1 VP3

VP4 VP7

VP6 VP1
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@® Reversion of vaccine
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® According to literature
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Summary

» No evidence of reassortment of vaccine strain with wild type strains
» Approximately 40% of cases might be explained by other pathogens
» Very limited evidence for vaccine circulation in the human population

» Vaccine strains might revert rapidly to parental strains



NRC Rotavirus
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