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the QIAquick gel extraction kit (Qiagen), and the
purified DNAs were directly sequenced with the
Big Dye Terminator cycle sequencing kit (Applied
Biosystems, Tokyo, Japan). Nucleotide sequences
were aligned with Clustal W version 1.83 (http:/
clustalw.ddbj.nig.acjp/top-j.html). A phylogenetic tree
with. 1,000 bootstrap replications was constructed
by the neighbor-joining method. The distance of
nucleotide substitutions per site was calculated by
Kimura’s two-parameter method [Kimura, 1980], and
was - illustrated with NdJPlot software (http:/pbil.
univ-lyon1.fr/ software/njplot.html) [Perriere and Gouy,
1996].

Nucleotide Sequence Accession Numbers

The SaV nucleotide sequences corresponding to the
partial capsid region determined in this study have
been deposited in.GenBank/EMBL/DDBJ. under the
accession numbers AB429079-AB429159.

RESULTS

Detection of Pathogens in Patients
With Acute Gastroenteritis

Among 639 stool specimens collected from outpatients
with gastrointestinal symptoms, 421 (65.9%) contained
at least one of the pathogens (Table I). The monthly
distribution of - the positive . samples showed: that
the peaks were observed in every winter season
(Fig. '1). Among the 421 positive stool samples, NoV
was detected in 260 (61.8%), of which 20 were GI (4.8%)

and 240 were GIL (67.0%). SaV was detected in

81 (19.2%), AstV in 9 (2.1%), KV in 1 (0.2%), group A
RoV in 48 (11.4%), group C RoV in 1 (0.2%), AdV in 19
(4.5%), EntV in 13 (3.1%), and bacterial pathogensin 11
(2.6%) (8 C. jejuni, 1 Salmonella enterica serovar
Manhattan, and 2 enteroaggregative E. coli [0111:
H21,0126:H27]) (Table D). Mixed infections involving
two viruses were found in 22 (5.2%) of the positive
samples, in which the combinations were NoV GI and
GII in 8 (0.7%), group A RoV and NoV GIL in 5 (1.2%),
SaV and NoV GII in 8 (0.7%), AstV and NoV GII in 2
(0.5%), AdV and NoV GII in 8 (0.7%), KV and NoV GII
in 1(0.2%), EntV and NoV GII in 1 (0.2%), SaV and
EntVin 1(0.2%), SaV and AstV in 1 (0.2%), group A RoV.
and AstV in 1 (0.2%), and AdV and AstV in 1 (0.2%)
(Table I1).

NoV was the major pathogen in every year (Table I),
and the viral load for 20 NoV GI strains ranged from
4.20 x 10% t0 2.34 x 101! copies/g stool with a geometric
mean value of 3.84 x 108 copies/g stool. The viral load for
240 NoV GII strains ranged from 4.20x10* to
3.08 x 10'! copies/g stool with a geometric mean value
of 8.62 % 10% copies/g stool (data not shown), demon-
strating that NoV GII strains were the most prevalent
pathogen during the study period. In contrast, the
detection of NoV GI, SaV, AstV, KV, RoV(A), RoV (C),
Adv, EntV, and bacteria varied, and SaV was foundto be
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TABLE I Detection Rate of Pathogen Between 2002 and 2007

RoV(C) AdV EntV Bacteria

RoViA)

KV

- NoV GII SaV. AstV

'No. of positive
samples NoVGI

No. of tested
samples

Year

O i i 5

oY IO = T
SO OO O+
SO0 D0
NANARANE

J. ' Med. Virol. DOI'10.1002/jmv

*The values in parentheses represent the detection rates.



1120

80

Harada et al.

. NoVG 1 NoVGE B AstV =KV

2 SRERE

N RoV(C) il AdV “EntV Bacteria

40

No. of positive samples

Z3¢56 1891011
2003

20

Bptidyl

e bk
673881011121
2002

2004

3 RoV(A)
W SaVv
2345 6189012123456 7851011121 2345678 68101112
2005 2006 2007

Fig. 1. Seasonal distribution of viral gastroenteritis in pediatric outpatients in Kumamoto Prefecture,

Japan, between June 2002 and December 2007.

the secondary prevalent pathogen in 2005 (11.7%), 2006
(17.5%), and 2007 (29.9%) (Fig. 1 and Table D. A
significant increase of SaV detection was observed in
2007 in the diarrhea surveillance (Fig. 1 and Table I).
Among SaV-positive specimens, multiple viruses were
detected in five patients, Kumamoto-18, -41, -67, -69,
and -81. SaV and NoV GII were detected in Kumamoto-
18, -67, and -69, SaV and EntV were detected in
Kumamoto-41, and SaV and AstV were detected in
Kumamoto-81 (Table I1I).

Characterization of SaV

Eighty-one samples were found positive for SaV by
either multiplex RT-PCR or RT-PCR or by both, and
were further analyzed. The detection rates of SaV with
the five methods, multiplex RT-PCR, RT-PCR, universal
nested RT-PCR, genogroup-specific RT-PCR, and quan-
titative real-time RT-PCR, were 27.2%, 100%, 95.1%,
100%, and 97.5%; respectively (Table III). Among the
81 samples, 79 (97.5%) were found positive for SaV by
quantitative real-time RT-PCR. The viral loads of the 79
positive samples ranged from 1.32 x 10° to 1.07 x 10'!
copies/gram stool (geometric mean value of 8.39 x 108
copies/g stool). SaV strains were detected from Septem-
ber to April except the Kumamoto-10 strain which was
detected in June in 2004 (Fig. 1, Table I1I). The season of
SaV was similar to that of NoV (Fig. 1). The ages of
81 patients, 41 males and 40 females, were as follows:
4 individuals were 0 years old (0 (4)), 1 (14), 2 (14), 3.(8),
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o

4 (11),5(3), 6 (8), 7(7), 8(7),9(3); 13 (1), and >15 (1)
(Table I11). The clinical symptoms of these patients were
diarrhea in 60 (74.1%); vomiting in 45 (55.6%), abdomi-
nal pain in 28 (34.6%), and fever in 12 (14.8%), as shown
in Table I1l. Phylogenetic analysis based on 270 ntin the
capsid showed that SaVs were grouped as follows: 17 GL
(21.0%), 10 GIL (12.3%), 51 GIV. (63.0%), and 3GV (3.7%)
(Table Il and Fig. 2). The yearly distribution of SaV was
2 Gl in 2002; 1 Gl and 6 GILin 2003; 2 GV in 2004;7 GI
in 2005, 6 GI, 4 GII, and 1 GV in 2006; and 1 GI and
51 GIV in 2007 (Table III). The detection rate of
SaV showed a sudden increase in 2007, accounting for
29.9% of the pathogen-positive specimens, and 51 of
52strains were GIV (Kumamoto-31 to-81) (Table Il and
Fig. 2). These 51 SaV strains were further divided into
8 different groups (Fig. 2); although all of the nucleotide
changes were synonymous substitutions  (data not
shown).

DISCUSSION

The pathogen surveillance of outpatients with gastro-
intestinal symptoms from. June 2002 to December
2007 in Kumamoto Prefecture, Japan, was performed
and identified the virus and/or bacteria pathogen in
65.9% of specimens. The season distribution of viral
gastroenteritis showed a winter peak (Fig. 1), an
observation congistent with other reports [Bon et al,;
1999: Hedlund et al., 2000; Chikhi-Brachet et al., 2002;

Kirkwood et al., 2005; Blanton et al., 2006; Chen et al.,
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BB N 2007; Phan et al., 2007b; Sdiri-Loulizi et al., 2008].
25 e Although this study demonstrated that NoV was the
- major pathogen as recently reported in Japan [Phan
z - etal., 2007b], some reports have indicated that rotavirus
;% 3 is the major pathogen [Bon et al, 1999; Colomba
2 = et al., 2006; Chen et al.,, 2007; Sdiri-Loulizi et al.,
2008]. The difference of the pathogen detection rate may
> ) also be partly explained by differences in the target
&G - 2 country, patients (outpatients vs. hospitalized), settings
(sporadic vs. outbreak), and detection methods (ELISA,
> & and multiplex or uniplex PCR with different primer
&5 e sets).
- The novel finding in this study was that SaV is not
- rare in outpatients with acute gastroenteritis who
= & consult pediatric clinics in Japan. The detection rate of
sl - % SaV among acute gastroenteritis ranged from 5.0% to
Z 29.9% from 2002 to 2007, and the detection rate of SaV
was increased in 2007 in Kumamoto Prefecture. This
” g & increase was not due to an improvement in the detection
@ § g - S method, because the same SaV screening system was
& 2 - used for all of the samples. It is of note that the SaV
;Z detection rate targeting the polymerase region was low
g vt compared to that targeting polymerase-capsid junction
& T = or capsid. This is mainly due to the inability to detect
Al 2= —eNe GIV and GV SaV (Table III) by using the primers SR80
g b « and/or JV 33, and the SaV detection may be under-
= estimated in the previous studies [Buesa et al., 2002;
i = ~ Olesen et al.,, 2005; Ike et al., 2008; Sdiri-Loulizi et al.,
252 - 3 2008].
2 < 2 ~ In this study, dynamic change of the SaV genogroups
i : was confirmed for the first time in the restricted area
§ = over 5 years, and found that SaV strains belonging to
k 50 = GIV suddenly appeared in 2007. A possible explanation
g 8= g for the emergence of these strains may be the lack of host
-] Z o immunity against these viruses; because SaV strains
X belonging to GIV were not found in this area from 2002
= P N to 2006 in the surveillance (Table I1I). Similar strains
=1 g‘:’ R (~99% nucleotide identity) were reported from another
= é% & Prefecture; - Osaka, in Japan in 2007 and 2008
% (AB327281 and AB433785, Fig. 2), suggesting that
B~ GIV SaV may have spread widely throughout Japan as
5 5 21 a new dominant: strain; nationwide surveillance is
> R S8 necessary to determine whether thisis the case.
Zis s g The transmission route of human SaV remains to be
8 elucidated. However, human-to-human infection is one
3 8 possible route; because Kumamoto-62, and -67 were
3 = g - '§ found in children attending the same kindergarten in
Z ig & £ November 2007. Furthermore, Kumamoto-55 and -61
S%‘ é‘a’ ommmn I | and Kumamoto-74 and -78 were detected from the same
°gT 88 elementary school children in November 2007 ‘and
= 5° & December 2007, respectively (data not shown). No food
o was suspected in these cases. However, food- borne SaV -
:g" infection may not be ruled out [Noel et al., 1997], because
528 e meLl B SaV was detected in clams in brackish water [Hansman
2 ‘é E‘ N0t d § et al,; 2007c] and in environmental samples including
8.3 g river specimens, untreated wastewater, and treated
g wastewater [Hansman et al., 2007e]. SaV viral loads in
i these fecal specimens were as high as those of recent
FISBIBESE 2 outhreak cases [Hansman et al:,; 2007a, 2007d; Wu et al.,
= I RRII[[E|F 20081, and could be the source of the infection. Further
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clinical and environmental investigations are clearly
needed to control SaV infection.

The season and clinical symptoms of NoV and SaV:
infections are similar (Fig. 1), making it difficult to
distinguish between them without a laboratory diag-
nosis. SaVis not as widely screened for as NoV in Japan.
Hence, SaV-associated gastroenteritis cases may be
underestimated. Re-examination for the presence of
SaV in stool specimens collected in various surveys may
be worthwhile to determine the solid causative agent of
gastroenteritis in humans.

In conclusion, NoV. was the major pathogen in the -
surveillance; although the detection rate of SaV was not
low, and genetically diverse SaV strains were circulated
in Kumamoto Prefecture, Japan between 2002 and

.- 2007. Systematic surveillance for gastroenteritis patho-

gens is important to preserve public health. In addition
to NoV, continuous surveillance for other viruses
including SaV using novel methods is indispensable to
elucidate the genetic diversity of the viruses, to discover
and identify novel strains, and eventually to control
gastroenteritis:

. Med. Virol. DOI 10.1002/jmv
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Abstract Sapovirus (SaV) is an important pathogen
causing gastroenteritis in humans. Quantitative analysis of
the viral loads in feces collected from two SaV outbreaks
was. performed. Our results showed: that SaV ‘excretion
generally: decreased to an undetectable level in 2 weeks;
however, some individuals excrete SaV in feces at high
concentrations for 2-4 weeks: after the onset of illness. In
addition, we identified for the first time nucleotide changes
in the capsid region during prolonged excretion.

Sapovirus (SaV) is an important pathogen causing gastro-
enteritis that is associated with sporadic cases as well as
outbreak cases [4,5, 7, 12, 17, 20]. The SaV.: genome is a
polyadenylated, single-stranded positive-sense: RNA mol-
ecule of approximately 7.5 kb with two or three open
reading frames (ORFs). ORF1 encodes nonstructural pro-
teins: (i.e., NTPase, VPg, 3C-like. protease, and RNA-
dependent RNA polymerase) and: capsid protein (VP1),
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while ORF2 and ORF3 encode proteins with unknown
functions. SaV strains are divided into five genogroups,
GI-GV, based on the VP1 gene sequences, of which the
GI; GII, GIV, and GV strains infect humans, while the GIII
strains infect swine [3]. Human SaV strains are noncul-
tivable, and electron microscopy (EM) and single-round or
nested reverse - transcription-polymerase . chain reaction
(RT-PCR) are used to detect SaV [2, 6, 8, 14, 16, 19, 21].
Recently, we developed a real-time RT-PCR: assay that
detects a broad range of genetically diverse human SaV
strains and can be used for quantitative analysis [13].
There are two reports on SaV viral shedding after the
onset of illness, one in which EM was used [9] and arfbther

-in: which single-round: RT-PCR was- used [18]. In these

reports, it was: shown that SaV shedding: continues for
approximately 2 weeks; i.e:; 12 days [9] and 15 days [18], -
after the onset of illness. However, little is known about the
amount of virus shed into feces after the onset of illness. In
addition, there are no- data regarding nucleotide changes
that may occur during the prolonged excretion period.
The purposes of this study were, first, to analyze con-
secutive fecal specimens collected from two SaV outbreaks
using a recently developed real-time RT-PCR [13] and
nested. RT-PCR  [16], 'and, second, - to  determine  the
nucleotide sequence of the 2.3-kb 3’ end of the genome.
Outbreaks occurred. at a care center for disabled people
from 11 to 23 May 2005, in Nobeoka (outbreak:1), and at
an elementary school from 11 May to 13 June 2005, in
Nichinan ' (outbreak 2) in: Miyazaki. Prefecture, Japan.
Twenty (45.4%) of 44 people and 86:(16.2%) -of 531
people reported gastroenteritis symptoms in outbreak 1 and
outbreak 2, respectively. Fecal specimens were: collected
from 18 patients in outbreak I and from 41 patients in
outbreak 2 and initially used for screening of noroviruses
by using a real-time RT-PCR:[10]; however; all specimens

@_ Springer

—350 —




690

A. Twakiri et al.

were negative (data not shown). The fecal specimens were
then examined for SaV using RT-PCR with SV-F11 and
SV-R1 primers [14] and were positive for SaV in 13 (72%)
of 18 patients in outbreak 1, and 7 (17%) of 41 patients in
outbreak 2. Among them, 11 patients (designated as 1-1 to
1-11) in outbreak 1, and 6 patients (designated as 2-1 to
2-6) in outbreak 2 were monitored for the SaV viral load
because two or more sequential fecal specimens were
available from these patients (Table 1). Viral RNA was
extracted from 10% fecal specimens using a QlAamp Viral
RNA Mini Kit according to the manufacturer’s instruc-
tions. The quantitative real-time RT-PCR was carried out
as described previously [13]. The viral loads of these
patients were found to be between 1.91 x 10° and
2.23 x 10° (outbreak 1, n = 11) and between 1.32 x 10°
and 8.25 x 10° (outbreak 2, n = 6) cDNA copies per gram
of feces at the first collection point (day I-day 15 after
onset) (Table 1). The level decreased below the detection
limit, 1.29 x 10°> ¢cDNA copies per gram of feces [13], at
the second collection point(s), except in 3 of 11 patients,
patients 1-1, 1-2, and 1-3, in outbreak 1, and in 1 of 6
patients in outbreak 2, patient 2-1, as shown in Table 1.
Patient 1-1 (age 14, male) had 2.23 x 10° and 2.32 x 10°
copies per: gram of feces at days 3 and 11, respectively.
Patient 1-2 (age 12, male) had 2.24 x 107 and 7.94 x 10°
copies per. gram of feces at days 15 and 25, respectively,
and the copy number decreased below the detection limit at
day 30. Patient: 1-3 (age 15, male). had 2.87 x 108,
2.66 x 10° and 2.38 x 10° copies per gram of feces at
days: 6, 14 and 28, respectively; and the copy number
decreased below the detection limit at day 31. Patient 2-1

(age 10, male) had 8.25 x 10° and 443 x 10° copies per .

gram of feces at days 3 and 12; respectively, and the copy
number decreased below the detection limit at day 26 and
day 33. To confirm the real-time: RT-PCR results; a
recently. developed RT-PCR with primers SV-F13; SV-
F14; SV-R13; and SV-R14 for the first PCR [16] and SV-
F22 and SV-R2 for the second PCR [16] was performed.
The results: were consistent: with those of real-time RT-

PCR, except in the specimen collected from patient 1-4 at

day 7 after onset, the specimen from patient 1-11 at day 3
after onset, the specimen from patient 2-2 at day 19 after
onset, and the specimen from patient 2-3 at day 4 after
onset of illness (Table 1). Sequence analysis of the nested
RT-PCR products (approx. 350 nt) demonstrated that each
outbreak was caused by a single SaV strain belonging to a
different. GI cluster (data not shown).

To- further characterize the SaV strains, sequential
specimens collected from four patients (1-1, 1-2, 1-3, and
2-1) were subjected to long sequence analysis. For this
purpose, cDNA was re-synthesized as follows: 10 pl of the
extracted viral RNA solution with 1 jl TX30SXN primer
[71 (20 pmol/ul) was incubated at 92°C for 2 min, annealed
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at 37°C, and then mixed with 4 pl of RT buffer (Invitrogen),
2yl 100 mM DTT (Invitrogen), 1wl 10 mM dNTP
(Toyobo), 1 pl SuperScript Il reverse transcriptase (200 U/pul)
(Invitrogen), and 1 pl RNaseOUT ribonuclease inhibitor
(40 U/ul) (Invitrogen). This mixture was then incubated
first at 50°C for 2 h and then at 95°C for 5 min. The 2.3-kb
3’ end of the genome corresponding to the entire capsid
region, the ORF2 gene, and the 3’ untranslated region was
amplified by semi-nested RT-PCR; two forward primers,
SV-F13 [16] and SV-F14 [16], and a reverse primer,
TX30SXN, were used for the first PCR, and SV F11 [14]
and TX30SXN primers were used for the second PCR with
high-fidelity PCR enzyme. A final volume of 100 pl of the
reaction mixture containing 2 pl of the cDNA or the first
PCR reaction mixture, 10 pl of 10 x KOD-Plus DNA
polymerase buffer, 10 ul of 2.5 mM dNTPs, 4 ul of 25 mM
MgSO,, 2.5 ul of dimethylsulfoxide (Sigma), 2 ul of
forward primers (20 pmol/ul each), 2 pl of reverse primers
(20 pmol/ul), and 2 pl of KOD-Plus DNA polymerase
(1 U/ul) (Toyobo), was subjected to PCR at 94°C for
10 min followed by 35 cycles of 94°C for 30 s, 55°C for
30 s, and 68°C for 5 min, and a final extension at 72°C
for 15 min, and was then held at 4°C. The PCR products
were separated by 1% agarose gel electrophoresis, purified
using a QIAquick PCR Purification Kit (Qiagen), and
directly sequenced with the Big Dye Terminator (version
3.1) cycle sequencing kit (Applied Biosystems). Phyloge-
netic analysis, nucleotide sequences analysis, and amino
acid sequences analysis were performed as described pre-
viously [11].- The nucleotide  sequences,’ 2,307 nt from
patients' 1-1, 1-2; and 1-3, and 2,277 nt from patient 2-1,
were determined and deposited in DDBJ under the acces-
sion numbers AB455796-AB455804. :

Sequence analysis of the 3 terminal 2,307 nt of the viral
genome - showed  a - single. nucleotide . difference in an
ORF2 protein-encoding region (nt 1,713-2,204) in patients
1-1 (AB455796 and AB455797), 1-2. (AB455798 and
AB455799); and 1-3 - (AB455800, AB455801, and
AB455802) in outbreak 1; i.e., T'?’? (the number indicates
the nucleotide residue from the putative VP1 start codon)
in patients 1-1 and 1-2 was C'°’? in patient 1-3, although
this change was synonymous (data not shown). In patient
1-1, no difference was found in the VPI-encoding region at
day 3 and day 11 (AB455796 and AB455797). In patient
1-2, two nucleotide changes were found at day 25
(AB455799) ‘when compared  with those at day 15
(AB455798), i.e.,’ microheterogeneity - G/A  which  was
recognized by the superimposed signals in the sequencing
reaction at nucleotide position 613 (GTC of Val?® [the
number indicates the amino acid residue from the putative
starting Met of the VP1] at day 15, GTC of Val*®® and
ATC of Tle 205 at day 25, réspectively) and G-C at
nucleotide position 699 (GAG of Glu?* at day 15, GAC of
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Table 1 Fecal specimens collected from two outbreaks

Symptoms at onset of illness

Specimen Real-time Nested  Accession no. Nucleotide
collected days RT-PCR  RT-PCR differences
- after onset (copies/g in capsid
Specimens Sex Age Diarrhea Vomiting Nausea Al?dommal Fever® ¢ iliness stool) Ist 2nd
pain
Qutbreak 1
1-1 M 14 + + 3 223 x 10° + +  AB455796
11 232 x 10° — +  AB455797
1-2 M 12 + + 15 224 x 10" 4+ +  AB455798
25 794 x 10° — 4+  AB455799 613 G/A,
699 G-C
30 - - - -
1-3 M. 15 + + + 6 287 % 10° + +  AB455800
14 266 x 10° — 4+  AB455801
28 238 x 10° — + AB455802 894 T-A
31 - - - =
1-4 M. 15 + 7 395 x 10°. —  — -
22 = - =
1-5 M. 18+ + + 4 288 x 10% —~ . -
21 a P ok
1-6 M 16+ 2 562 x 10" 4 o=
14 = L e
1-7 Fo:197 + + 1 949 % 107 =
16 = O R R
-8 Mo16 & + 5 STIX10% 4 4 =
26 ) G
1-9 F 220 -+ + 5 LISX10% 4 4 o=
28 Et N
1410 M 13+ 3 LO2x10% 4 s
25 = Lol
1211 F 16 '+ 3 191x10% = = o
31 - Ll
Outbreak 2
71 Mo1000% ¥ 3 8.25%10% "4+ AB455803
12 443%10% = 4 AB455804
26 - gy
33 = e
22 M 10 + 2 L32%10% 4 4~
19 - — =
26 - B
2-3 M 34 + 4 132x10° = = =
9 = PR
2-4 F 26 + 5 384x107 - o -
10 = Ll
2-5 M1l + 10 531107 -
21 = e
28 - Lo
2:6 M 120+ 14 9.38%10° = 4=
28 = el

* Higher than 37.0.degrees
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Fig. 1 Phylogenetic tree of i
SaV based on complete Sapporo-UB5427
nucleotide sequences of the Mc114-AY237422
capsid gene. Two representative 1000
SaV strains at the first collection Manchester-X86560
point from patients in outbreak 1000 Dresden-AY694184
1 (1-1, AB455796) and outbreak
2 (2-1, AB455803) are shown as Chiba000496-AJ412800
bold letters in the tree. The
number on each branch r—YOkOte1‘A825374O
indicates the bootstrap value, 1000 L Ehime643-DQ366345
where a value of 950 or higher
is considered statistically Potsdam-AF294739
significant for the grouping. The - Parkville-U73124
scale represents nucleotide
substitutions per site 1000 HOUSt0n27'U9564‘} Gl
Outbreak 1-AB455796
1000 1000 |,Chiba041413-2004-AB258427
1000 I Taipeig-5-2007-EU124657
{Outbreak 2-AB455803
1000 Chiba000764-2000-AJ606694
o Stockholm-AF194182
1000 l:ohibaomsss-AJsoeegs
SW278-DQ125333
| o0 L[Ehime1 107-DQ058829 - GIV
9991 YakumoB-AB455795
I—NK24-AY646856
1000 l GV
Arg39-AY289803
1000 [MCQ'AY23741 9
Bristol-AJ249938
Cruiseship-AY289804
(___E:MGX340—AF43581 2
1000 Mc10-AY237420 Gl
1000
L—-—-—-—~—SK1 5-AY646855
————C12-AY603425
1000 Kushiro5-AB455793
I000[Nayoro4-At3455794
Cowden-AF182760 | Glli
0.1
P
Asp?®? at day 25, respectively) (Table 1). In patient 1-3, 2 and day 12 (AB455803 and AB455804). ‘Phylogenetic

single nucleotide change was found in VPl-encoding
region at day 28 (AB455802) compared to those at day 6
and day 14 (AB455800 and: AB455801), ie., T=A at
nucleotide position 894 (AAT of Asn”®® at day 6 and day
14, AAA of Lys®® at day 28) (Table 1). Sequence analysis
of 2,277 nt of the 3’ terminus of the genome from patient 2-
1- in outbreak 2 showed no nucleotide substitution at day. 3
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analysis with the entire VP1 sequence revealed that SaV
strains from outbreak 1 and outbreak 2 belong to GI with
different clusters (Fig. 1).

Our results showed that SaV. excretion decreased with
time and generally decreased to an undetectable level in
2 weeks; however, some individuals excrete SaV .in feces
at high concentrations for 2-4 weeks after the onset of
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illness. The presence of individuals with high viral loads
could be a possible source of SaV infection via the human-
to-human route through a contaminated lavatory; however,
the transmission route of human SaV remains to be
elucidated.

In addition, we identified for the first time the nucleotide
change(s) in the SaV VP1 during a prolonged excretion
period (i.e., 25 and 28 days after onset of illness in patient
1-2 and patient 1-3 in outbreak 1, reéspectively). However,
the mutations were found in different positions between
patients 1-2 and 1-3 in the same outbreak. In the case of
patient' 1-2, two amino acid changes were found in the
“second half of the N-terminal region™ of the SaV VP1, as
described by Okada et al. [15]; however; these amino acids
have characteristics. similar. to those of the original resi-
dues. In contrast, an amino acid change was found within
the “hypervariable central region” [15] corresponding to
the protruding domain located on the viral surface [1], as
found in patient 1-3.. These non-synonymous mutations
may affect the VPI structure; however, further studies are
required. SaVs are genetically diverse, and the mechanism
of the heterogeneity - is unclear. We speculate that the
appearance of these mutant progeny viruses during pro-
longed excretion is a possible: mechanism for producing
new. variants of SaV.
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Practical evaluation of the Norovirus antigen detection kit “Quick Ex-Norovirus®”
in the administration inspection

Hiroko SATO"”  Chihiro SHIBATA" Hiroyuki SAITO” Mariko ABE” Tokumi YAMAWAKI"

1) Public Health Division Microbiology Section, Akita Prefectural Research Center for Public Health and Environment (6-6, Senshu-Kubotamachi, Akita-
shi, Akita, T010-0874, Japan)

Noroviruses{NVs) are the representative pathogen virus of acute gastroenteritis which is prevalent in winter. Every year, NVs also
cause much gastroenteritis outbreaks in closed colonies as a result of their high infectivity. In this study, we evaluated practicality
of NV antigen detection kit “Qick Ex Norovirus®” (Ex-NV) associated with immunochromatography which was put on the market
in Novemiber 2007 at the administration inspection of outbreaks in comparison with real-time PCR that is common method at present.
As compared with real-time PCR, the efficient sensitivity and specificity were 94.0% (47/50), 88.5%(23/26) and 100% (24/24)
respectively using sufficient amount of 50 stool samples. There were 3 stool samples that belonged to genogroup I that did not
correlate with real-time PCR. Whereas, the sensitivity using 32 rectum swabs as samples was 22.2%(4/18). Although the specificity
and efficiency were 100% (14/14) and 56.3% (18/32) , respectively. We found that the limited number of NV detected by Ex-NV
was 10° copies per gram of stool. Using Ex-NV, we could complete brief examination protocol in about 30 minutes after receiving
samples, without expensive apparatus such as thermal cycler. It this study, we conclude that Ex-NV is useful for examination in
gastroenteritis outbreak cases: On the other hand, it is necessary to use more sensitive method such as real-time PCR, in the case of
all negative samples or examination of no symptomatic persons, probably less amount of NV in their stool samples.
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