unknown, but such studies could provide information on
the zoonotic potential of these porcine NoVs.

The RdRp-capsid junction region of NoVs contains a
highly conserved 18-nt motif in genomic and subgenomic
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Figure 3. Identification of a potential recombination event between
QW170 and Sw43 strains. A) Recombination Identification
Program analysis of QW170 strain. At each position of the window,
the query sequence (QW170) was compared to each of the back-
ground genotype representatives (Gl-11/Sw43 and Gli-
18/QW101). When the query sequence is similar fo the
background sequences, the homologous regions are indicated as
thick lines on the plot. Analysis parameters were window size of
100 and significance of 90%. The nucleotide positions of the 3'-
end RNA-dependent RNA polymerase (RdRp) and the shell (S)
and protruding (P) domains of the capsid protein are indicated. B)
Sequence alignments of the RdRp-capsid junction region of
noroviruses (NoVs). The genomic and subgenomic conserved 18-
nucleotide (nt) motif is indicated by a horizontal line with 2 vertical
bars. Asterisks indicate the identical residues to the sequence of
the first line. Dashes represent gaps. The letter N indicates miss-
ing data on the residue. The start codon of open reading frame
ORF 2 is underlined. Five NoV genogroups are indicated.
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Figure 4. immune electron micrograph of porcine noroviruses
(NoVs). The diluted intestinal contents of a gnotobiotic pig eutha-
nized on postinocuiation day 5 to QW101-like porcine NoVs
(QW144) were incubated with convalescent-phase serum LL616
from another gnotobiotic pig inoculated with QW101-like porcine
NoVs (QW126) and visualized by negative staining with 3% phos-
photungstic acid. The arrow indicates a small clump of NoV-like
particles.

RNA that is believed to be a transcription start signal
(1,20). All 18 nt were identical within each genogroup
except for the Hu/GII/J23, Po/GII/QW10l, and
Po/GII/QW125 strains (Figure 3B, sequence alignments
on other GI and GIII strains are not shown). This finding
suggests that homologous recombination may occur with-
in this motif between NoVs of different genotypes within
the same genogroup. Recombinant human GII NoVs have
been reported previously (20-24). To our knowledge, this
study is the first identification of a potential recombinant
between pig NoVs. At present, NoV recombinants have
been detected exclusively between viruses within the same
genogroup and within the same host species, but few ani-
mal NoVs have been sequenced (RdRp and capsid) for
comparative analysis, especially those from animals in
developing countries, where humans and animals may be
in close contact.

The QW 101-like porcine NoVs replicated in gnotobiot-
ic pigs with fecal shedding, documented by quantitative
RT-PCR and IEM. No cell culture system or animal dis-
ease models are available for human NoVs, which impedes
the study of their pathogenesis, replication strategies, host
immune responses, and preventive approaches. The infec-
tion of pigs with porcine NoVs may provide a new infec-
tion or disease model to study NoV infections.
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Table 4. Antigenic cross-reactivity between human Gli NoV antigens (VLPs) and a pig convalescent-phase antiserum against porcine

Gil NoVs, as determined by ELISA*

ELISA antibody titer with each VLP antigen (genogroup-genotype)

Hawai Toronto MD145 HS66 Florida Desert Shield
Antiserum (Gli-1) (GII-3) (GlI-4) {Gli-4) {(GlI-6) (GI-3)
HSB6CS (positive control): human convalescent- 1:25,600 1:6,400 1:25,600 1:25,600 1.6,400 1:6,400
phase antiserum to human HS68 (Gli-4)
LLE16: pig convalescent-phase antiserum to porcine 1:100 1:800 1:400 1:400 1:400 1:10
QW128 (QW101-like, GlI-18)t
LL368 (negative control); preinoculation serumt <1:10 <1:10 <1:10 <1:10 <1:10 <1:10
MMS82 (negative control): preinoculation serumi <1:10 <110 <1:10 <1:10 <1:10 <1:10

*NoV, norovirus; VLP, viruslike particle; ELISA, enzyme-linked immunosorbent assay.
$The QW126 shared 98% and 100% amino acid identities to the QW101 strain (GlI-18) for a 169-bp segment in the RNA-dependent RNA polymerase

region and a 363-bp segment in the capsid region, respectively.

111368 and MMS82 were sera from 2 gnotobiotic pigs before inoculation with porcine NoVs.

In this study, 1-way antigenic cross-reactivity occurred
between antiserum to QW101-like porcine NoVs and the
capsid proteins of human NoVs, with highest cross-reac-
tivity to GII-3, 4, and 6 NoVs. This finding coincides with
the finding that the QW101 strain shares high amino acid
identity with G1I-3 (71%), GII-6 (71%), and GII-4 (63%)
NoVs.

In summary, 3 genotypes of porcine NoVs were detect-
ed in US swine. One genotype (QW101-like, GII-18) was
genetically and antigenically most closely related to
human GII NoVs. Potential recombinant porcine NoV
strains were identified. The QW101-like NoVs infected
gnotobiotic pigs, and NoV particles were evident in intes-
tinal contents. These results raise questions of whether
pigs may be reservoirs for emergence of new human NoVs
or if porcine/human GII recombinants could emerge.
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Introduction
By 9 April 2006, 241 000 cases of chikungunya had been reported on the island of Reunion, and 5339 cases on

the island of Mayotte. The islands of Mauritius, Seychelles, Madagascar, and Comoros are also affected.
Imported cases have been reported from a number of European countries [1].

Each year, about 300 000 people travel to Reunion from metropolitan France (mainland France and Corsica),
and therefore the risk of an outbreak in metropolitan France must be considered, especially since the vector,
the Aedes albopictus mosquito, has been detected in metropolitan France and in northwest Italy, near the
borders with France, Spain and Switzerland. Its role in transmission of the virus depends on vectorial
competence (intrinsic to the mosquito) and vectorial capacity (dependent on the environment).

In addition to mosquito surveillance, the number of imported human cases must be reported as accurately as
possible, in order to assess the risk of transmission within mainland Europe.

Methods
Recent infection is likely if chikungunya IgM antibodies are detected in the five days after symptom onset, but ;

the presence of antibodies does not necessarily mean that the patient is viraemic. In metropolitan France,
serology is carried out by two private laboratories and the two national reference laboratories, which also
perform PCR and viral culture. Data from laboratories from April 2005 to the end of February 2006 have now
been analysed. Variables used were patient and laboratory postcodes, patient age, patient sex, and date of the
blood sample. Data on the patients’ dates of travel and illness onset were not available from the laboratory

database.

An imported case was defined as:
e detection of IgM antibodies against chikungunya virus and/or positive PCR, and/or positive viral culture,

e sampled in metropolitan France, whether or not the patient lives in metropolitan France.

Results
|
From 1 April 2005 to 28 February 2006, 307 imported cases of chikungunya were identified in France. The :

mean patient age was 47 years (range: 7-81 years), and the male-female sex ratio was 0.8:1.

Between April and July 2005, an average of 20 imported cases was observed each month. These cases
correspond to the outbreak in Comoros (over 5000 cases), and to the first peak of the Reunion outbreak (during
week 19 of 2005). Incidence then decreased between August and November. The number of cases greatly
increased in December 2005, particularly in the final week of that month, and 131 imported cases were
identified in February 2006. This trend is similar to the epidemic curve of the Reunion outbreak where weekly
incidence greatly increased at the end of December 2005 (Figures 1 and 2). Most of the cases imported to
France have been in patients living in southeast France and the Paris region (Figure 3).

Figure 1. Temporal evolution of imported chikungunya infections into metropolitan France, by date of blood
sample, April 2005 - February 2006
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An autochthonous case was reported in metropolitan France in March 2006. A nurse developed chikungunya
fever (laboratory confirmed) three days after caring for a patient with an imported infection. The nurse had
never travelled to the Indian Ocean, and investigation of this case has concluded that there was a probable
blood exposure incident. Previous incidents involving transmission of chikungunya virus during laboratory
procedures have been described [2,3,4].

Discussion
Most of the imported cases are in patients living in the Provence-Alpes-C0te d'Azur region in southeast France,

which is home to a large Comorian community, particularly in the city of Marseille. Members of the community
frequently travel to Comoros.

The imported cases reported here have been collated from laboratory data. Because chikungunya infections
may be asymptomatic or have only mild clinical symptoms, it is likely that many or most of the people who
have been ill with chikungunya in metropolitan France have not visited a doctor, and have not had their
infections laboratory confirmed. Information on date of illness onset in relation to date of return to France would
be a better indication of whether any of these patients had been viraemic when in metropolitan France, and
thus present a risk for autochthonous transmission.

While none of the imported cases have been reported to be serious, some residents of Reunion who have
become seriously ill with chikungunya on the island have been transferred to hospitals in metropolitan France
for care. These patients include, for example, those who needed liver transplants to treat fulminant hepatitis

(acute liver failure)
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M. néwmestrina, the seroprevalence was 12% (17/140) and 8%,
140) were PCR positive. Nine of the Indonesian M. nemeptris
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phylogenetic mlysisﬁ.'\l'ahese data further j dte the potential
for simian retroviral r issio umans in enzootic areas
and point to the risk evel men%new emerging

infectious disea —

—

only two, animals were positive when using primers to A more
variable fegion of the envelope outer membrane (gp70). All
Singapore PCR positive animals reacted to both gp20 gnd gp70
primers. Uppn amplification and sequencing of the SRV/envelope
gene from the positive Indonesian M. nemestring, all cgntained a
new SRV isolate that is only 70-78% related to the pther SRV
serotypes one ‘through six. The new SRV can be propagated on
Raji cells but does not produce severe CPE. SRV-2 Western blots
of the antibody ‘positive Indonesian M. nemestrina agpear weaker
and less specific Yor the gp70 outer membrane glycpprotein than
antibody positive\ M. fuscicularis from Singapore; Phylogenetic
analysis indicates that the Singaporean M. fusciculafis SRV isolates
are very closely related to other reported SRV-2 isolates (95-98%
identity) while the Yiew M. nemestrina Indonesfan isolates are
unique (70-80% iden§jty) and may represent a ney serotype. As we
and others have not\been able to isolate SKV-2 from other
macaque species in wild settings, and SRV-2 is dlearly prevalent in
wild M. fascicularis and\s considerably differet than SRV in wild
M. nemestrina, it is posgible that M. fascieifaris is the natural
reservoir for SRV-2 dpnd cross-species fransmissions from
M. fascicularis to other spegies may be respongible (or the isolation
of SRV-2 during outbreaks\at primate centefs.
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STUDIES OF SIMIAN FOAMY VIRUS TRANSMISSION BY
BLOOD

Arifa S. Khan, Dhanya Kumar. Laboratory of Retrovirus
Research, Division of Viral Products, CBER, FDA, Bethesda,
MD, USA.

Simian foamy viruses (SFVs) are widespread in various non-
human primate species. Although the mode of transmission has
not been well studied, the high prevalence is thought to be due to
transmission via saliva. Cross-species infection in humans has
been found in Central African hunters, and can occur due (o
accidental, occupational exposure to infected animals. The infec-
tion results in long-term virus persistence. In contrast to the
infection in its natural host, there has been no evidence of SFV
human-to-human transmission. However, due to the AIDS
epidemic, it is cautionary to prevent retroviral zoonosis, even in
the absence of disease in its natural host. Additionally, it is
imperative to avoid further virus adaptation by human passage.
Recently, due to reports of SFV infections in humans, there has
been a concern regarding potential SFV transmission by blood
donors. To investigate whether SFV can be transmitted by blood,
we transfused SFV-negative rhesus macaques with bleod from two
adult macaque donors that were naturally infected with biologic-
ally and genetically distinct SFVs. The recipient animals were
monitored for virus infection and persistence, humoral antibody
response and clinical changes. The results at F-ycar post-inocula-
tion indicate that SFV can be transmitted by whole blood, in some
cases. These findings could have implications for blood donor

screening.
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Feral populations of Asian macaques come in [reduent contact
with humans in settifigs ideal for transmission of §mian: retro-
viruses. Simian foanfy viruses (SFV) are considered \non-patho-
genic infections of nbn-human primates (NHP) and redent studies
have shown infrequent transmission to humans a\ primate
research facilities, Zoos, and in bushmeat hunters in Africa. No
data have been published concerning cross-species inféction of
humans by Asiary macaques. The significance of SFV infegtion in
humans is unkngwn, however, studies to date have not idgntified
any disease assgciated with long-term infection. In this stydy of
81 humans with frequent contact with macaques at Buddhist
Temples in PBali, Indonesia, we identified one person \wi

same geographic region as well as other Macaca speci
Alignment/and phylogenetic analysis of SFVhu-BH66 with Asia
monkey $FVs indicated that SFVhu-BHG66 was most closel
related t¢ an SFV-infected monkey from the area. The human?
origin of the BH66 blood sample was confirmed by PCR cloning, \
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REAL-NME TAQMAN PCR AS A TOOL FOR SIMIAN
RETROV}Q\AL DIAGNOSTICS /‘

James Potter,\‘ obert White, Brenda Wilson, Jonathdn S. Allan.
Department of Wrology and Immunology, Southwest National
Primate Research “Center at the Southwes;z"Foundation for
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ital tool for accurately
primates (NHP). Deter-
presenls uniquc challenges
racteristics of each virus. We
to screen Asian and African
ajor €Xogenous retroviruses
and specificity correlated
. For SRV testing.
tting with TagMan
oth assays are necesdqry to conclusively
als. Strain-specific SRV TaqMan assays were
enous SRV of

Retroviral diagnostic tesh
assessing infection status o
mining simian retroviral in

comparison of antibo
PCR suggests that
identify positive anj
required to elimjdate false positives due to end ]
macaques. SR, -3, and SRV-2 assays have been dgveloped with
sensitivities of < 10 DNA copies/10® lymphocytes. Vird| Joads were
examined for 54 SRV-2+ cynomolgus macaques by\TagMan

DNA PZR. Copy numbers varied from <10 copies to asvhigh as
1.4 x }0° copies/10° cells with a median of 22 DNA copies. S}g!lar
0

ipal
tions with the added advantage in minimizing false posit%e,

i;;;ésiﬁvities were found for to screen blood samples for retr
infec

ampling commonly seen with nested PCR.
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