Norovirus, PCR

Introduction

Noroviruses (genus Norovirus, family Caliciviridae) are named
after the original strain “Norwalk virus,” which caused an out-
break of gastroenteritis in Norwalk, Ohio, in 1968. Noroviruses
are highly contagious with transmission primarily through the
fecal-oral route, either by consumption of fecally contaminated
food or water or by direct person-to-person spread.> Outbreaks
occur in diverse settings, including hospitals, nursing homes,
dining locations, schools, daycare centers, and vacation venues
(eg, cruise ships).*

In the United States, approximately 612,000 hospitalizations
and 3000 deaths in adults are annually attributed to acute gastro-
enteritis.! Noroviruses are now recognized as the most common
cause of outbreaks of acute gastroenteritis.> Until the availabil-
ity of PCR, the causative agents associated with outbreaks of
viral diarrhea or vomiting were mostly undetectable.! Molecu-
lar techniques have identified hundreds of norovirus strains that
have been named and classified into genogroups and genetic
clusters.*

Norovirus Assay

The highly variable nature of the norovirus genome presents a
significant challenge to designing sensitive reverse transcriptase
PCR (RT-PCR) assays for use in the diagnostic setting. Indeed,

[Atechnical review]

only a single small region of approximately 50 bp (at the ORF1-
ORF?2 junction; Figure 1) is sufficiently conserved to permit ad-
equate detection of all within-genogroup variants.> The norovi-
rus RT-PCR assay developed by —and performed at— ViroMed
Laboratories employs proprietary MultiCode®-RTx (EraGen
Biosciences) technology that avoids the need to use an internal
probe for amplicon detection and enables the use of very small
regions like the ORF-ORF2 junction of norovirus.

Characteristics and Performance

» Use of tagged primers for amplicon detection enables use of
the most conserved region of the genome and thus more sensi-
tive detection of noroviral variants.?

» Multiplexed format enables differentiation of genogroup I and
II viruses.?

* Estimated limit-of-detection of 15 copies of norovirus RNA/
PCR reaction (equivalent to 600 virions/mL of liquefied
stool).2

» Genogroup characterization consistent with results obtained
by nucleotide sequencing.?

* No cross reactivity with other gastrointestinal pathogens (eg
rotavirus, adenovirus, Cryptosporidium spp, Giardia intesti-
nalis, Esherichia coli, Salmonella spp, Shigella spp).2 K

Norovirus Genogroup I

8311
Berlin

CCTCGGATTGTGGACAGGAGATCGCAATCTCCTGCCCGAATTCGT.

Chiba TCTCGGATTGTGGACAGGAGATCGCAATCTCTTGCCCGAATTCAT, '"AAGGACG
Norwalk CCTCGGATTGTGGACAGGAGATCGCGATCTTCTACCCGAATTCAT,

Saitama, CCTCGGATTGTGGACAGGAGATCACAATCTCCTGCCCGAATTCAT.

Southampton CCTTGGTTTGTGGACAGGAGATCGCAATCTCCTACCCGAATTTAT.

Wisconsin CCTTGGGCTTTGGACAGGGGATCACAATCTGCTACCCGA ATTCH

Little
Djibouti
Desert

TCTGAGTTTGTGGACAGGAGACCGCGATCTCCTGCCCGATTATAT:
TTTGAGCTTATGGACAGGAGACCACGATCTCTTGCCCGATTATAT.
TCTGAGCATGTGGACAGGGGATCGCGATCTCCTGCCCGATTATGAT,

* * *x * *

Norovirus Genogroup IT

8041 (mmmmmna] fwd primer--------
Hunter532D TGAGCACGTGGGAGGGCAATCACAATCTAGGCTCCCAGTTTTGTG!
Hokkaido33 TGAGCACGTGGGAGGGCGATCGCAATCTGGCTCCCAGTTTTGTG,
Oxford TGAGCACGTGGGAGAGCAEATCACAATCTAGGCTCCCAGTTTTGTG! CGCCA
Yamaguchi TGAGCACGTGGGAGGGCGATCAGCAATCTGGCTCCCAGTTTTGTG: CGCCA

0O Open Reading Frame 1 (ORF1)
[ Open Reading Frame 2 (ORFR)
0 ORF1 - ORF2 Junction

* _Polymorphism

Figure 1—Norovirus Genogroups Listed With ORF1-ORF2 Junction.
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Synonyms Human Calicivirus; Norovirus; Norwalk Virus

Test Includes RT-PCR detection of Norovirus genogroup 1 (ie, Nor-
walk virus) and genogroup 2 (Snow Mountain agent)

Specimen Stool

Volume 5 mL

Minimum Volume 1 mL

Container Sterile container

Storage Instructions Refrigerate for one to three days; freeze after
three days.

Causes for Rejection Quantity not sufficient for analysis; specimen
too old; leaking or broken tube

Use In conjunction with clinical presentation and other laboratory
tests for the identification and diagnosis of Norovirus genogroup 1
(ie, Norwalk virus) and Norovirus genogroup 2 (ie, Snow Mountain
agent) infections

Methodology Reverse transcription polymerase chain reaction (RT-
PCR)
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