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Noroviruses

Visualization by Immune Electron Microscopy of a
27-nm Particle Associated with Acute Infectious
Nonbacterial Gastroenteritis
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Jiang and Tan, 2010

Family, genus, genogroups, genotypes, variants

Norovirus diagnostics

Norovirus.

Genotype (I.1, L.
2, I1.4 etc) N o7 e ==

e No cell culture model (?)

GGl L, /e

e RT-PCR based for individual patients ~20% e

Genogroup (I, II, IV)

N More varied
-~ Conserved genome targets Nebovirus
- Note genetic diversity > validation of PCR assays is difficult (GI14 and GII3 most commonly P Food
detected in patients)

- QCMD quality control panels

X
Lagovirun
e ELISA for outbreak diagnostics (insufficient sensitivity for case-
based diagnostics)
GGll
sivirus ~ Y
e Genotyping - 80%
~ May be used in outbreak investigations Seasonal
- Capsid and polymerase gene based HCAI

P4
‘ Clarke et al, 2010; Verhoef et al.,, 2011; Kroneman et al., 2013 | Dominant Variant (GII.4)
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Typing tool and nomenclature; www.noronet.nl

Norovires Ganotyping Tool Versor 10

Norovirus Genotyping Tool Version 1.0 Based on outcome of
nomenclature discussion
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2) Paste nucleatide sequence(s) in FASTA format:

P PR—— Batch job
ot st option
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Report: of up to 10.000

Genotype and Downloadable results + Details of method sequences to
subtype reference sequences in adapt to
assignment multiple file formats Tables of the reference standardized
sequences for each nomenclature)
s | oo i Downloadable: taxonomic level
8) Or, upload a FASTA with nucleotide sequences: +Phylogenetic
| — T trs%-e against
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z November 2014 GII4 noroviruses persist through evolution
= N = 1700 ORF1
- Us35 96
- Features from the noronet website Ferminglon. fils 2002
- Hunter 2008

Verscke 20063

= Den_Haag_ 20065

= Apelcoor 2007

Effects of mutations: | . ORF2
Escape mutants (drift) U“WZTI,DQ? )

»No protective immunity

= Den_Haa

Qsaa_2007

New_Orleans_2009

Differences in host cell binding
> New host range

Sydney_2012

Siebenga et al., 2008; Allen et al., 2008; Parra et al., 2012; Tan et al., 2003
Lindesmith et al., 2008; Bok et al., 2009; Siebenga et al. 2010

£

8 year cumulative rate:

) Preticied. 472 baseine uGE deaths (seasonal rend) Genetic susceptibility: wide range of options
. 78 Ut dumie i s povouts

(trend above seasonal trend)

- . 1 -blood group antigens Non-secretor [ [Gusy-s@ea)  Secretor
A group antigens @ ABO his Ll
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2. ABO histo-blood group associated antigens

in plant and animal kingdoms

Increased severity risk groups (age, comorbidity, immunocompromised)
Increase in hospitalisations

Mortality

Chronic infections

Takahashi et al. Transplantation Reviews, 2013;
Shanker et al. J Virol, 2011

Van Asten et al., 2011; Lopman et al., 2004, Mattner et al., 2006, Rondy et al., 12

2010; Siebenga et al., 2008
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Genotypes differ in host binding Diarrhoea and sickness.
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REVIEW ARTICLE
A review of ial norovirus ks: infection control
interventions found effective
J.D.GREIG'™ axp M. B. LEE?
1 Science to Policy Unit, The Laboratory for Foodborne Zoonoses, Public Health Agency of Canada, Guelph.
Ontario, Canada
* School of Occupational and Public Health, Ryerson University, Toronto, Ontario, Canada
(Accepted 23 November 2011; first published online 4 January 2012)
1. Rapid identification
2. Immediate implementation of infection control measures
3. Debate on alcohol based desinfectants *(no model)
4. Experimental evidence for decontamination with H,0,
5. Preclinical evidence for post exposure prophylaxis
16
~ - .
s Notifications for infectious gastro- .
Outbreaks reflect high prevalence enteritis from hospitals, Germany ~ 1- gosztogg)Ch"dre”- (Beersma et
of NoV in community A P
- 2. increase Dx rhissed patients
” X ray, coloscopy, biopsies
S— P (X ray, coloscopy, biopsies)
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00 007 015 022 030 17% o nar ors 0 00 g, S ——
P . 6. Transmission from chronic
m e e wm shedders (sukhrie et al,, 2010)
Ahmed et al., Lancet, 2014 Spackova et al., 2010, Beersma et al., 2009; Petrignani et al., in press
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Chronic norovirus (>90days) patients in the
Erasmus Mc, Netherlands, 2006 - 2013

Chronic NoV patients
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Date and duration

All patients have severe underlying illness: 21 of 26
(81%) patients have undergone a solid organ or

stam cell transplatation.

= } Renal failure

} NEC

Review of studies showing
Evidence for complications

and /or sequellae
Petrignani et al, in preparation

Chronic
diarrhea

Infantile
convulsions

Strain typing on partial genome
sequence against background

»Assignment of clusters
»>Ruling out clusters
»Resolution depends on genotype

Sukhrie et al., 2013

Acute Infection

Transmission chain analysis (who infected whom?)
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Beersma et al, 2009, 2012; Siebenga et al., 2010; Bull et al., 2011; Sukhrie et al., 2011;

Hospital epidemiology using NGS
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# Kundu et al., 2013; Bull et al., 2011
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Symptomatic

Asymptomatic

the same subject are connected.

** Teunis et al., 2014
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Fig. 1. Time-course of virus shedding in (a) symptomatic and (5) asymptomatic subjects. Median and 95% interval of the
predicted virus concentration (fogie numbers of viruses/g stool) are shown. Also shown are observed virus concentrations,
as measured C values translated by means of the standard curve (Supplementary Fig. Alc). Multiple observations from
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‘Symptomatic Symptomatic Symptomatic Symptomatic. Asymptomatic Asymptomatic Asymptomatic Asymptomatic:
Patient Patient Staff Staff Patient Patient Staff Staff

M Y M Y \ Y A\
Patient Staff Paient Staff Patient Staff Patient Saff

HCW without symptoms marginally contribute to spread of infection
HCW with symptoms do

Sukhrie et al., 2012 2

. . Viral genome replication B c

* unfiltere R K
Enteric bacte.na p_romo}e human and T e —
mouse norovirus infection of B cells —

'Melissa K. Jones,"* Makiko Watanabe,"* Shu Zhu,’ Christina L. Graves,** N
Lisa . Keyes, Katrina R. Gran," Mariam B. Gonzales-Hernandez, Nicole M. Tovine,* D Structural protein
Cuistiane E. Wobas,* Jan Vingé Sott A M e M. Karst't 0dpi _ 5dpi

fold-increase

‘The call tropism of human noroviruses and the development of an in vitro infection model
remain elusive. Although susceptibility to individual human norovirus strains correlates
with an individual’s histo-blood group antigen (HBGA) profile, the biological basis of this

log (viral genomes/well) 3
..

restriction is unknown, We demonstrate that human and mouse noroviruses infected B

6 1 2 3 4 5 3 5

cells i vitro and likely in vivo. Human norovirus infection of B cells required the presence days post-infection days postnfection
ressing enteric bacteria. Furthermore, mouse norovirus replication was

o when the intestinal microbiota was depleted by means of oral antibiotic

meing t’w nomvims hurdle inis Thus, we e B cells as a I:ﬂd:‘;n':mvimses and
‘Bacteria and B cells solve the problem of culturing human  of an in vitro infection model for human noroviruses. -
norovirus in the laboratory If confirmed:
Immunological studies
Infectivity studies
Human norovirus culture in B cells, with bacterial extract containing HBGA Inactivation studies

*® Jones et al., science, 2014
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NoV infection is widely underdiagnosed y www.noronet.nl
Dr Harry Vennema Dr Thijs Beersma

NoV diagnostics should be routine, as part of hospital infection Annelies Kroneman Jolanda Bogerman Noronet partners

prevention policy Bas van der Veer Dr Pieter Fraaij Calicinetp— Jan Vinje CDC US
Prof Peter Teunis Susan Pas Episurv - Joanna Hewitt, NZ

Check product information for validation against uncommon Dr Erwin Duizer Dr Martin Schutten

genotypes Prof Jan Henrik Richardus

Be aware of chronic norovirus in immunocompromised patients FSA

Dr Ingeborg Boxman PhD students
Strain typing / sequencing may inform hospital epidemiology or

) Dr Joukje Siebenga
source tracking

Dr Faizel Sukhrie
Mariska Petrignani
Janko van Beek

Global noronet and FBVE network
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