
high-throughput sequencing to observe how SAMHD1 expres-
sion alters the mutational profile (frequency and spectra) of in-
tegrated proviruses. We will explore how mutation rates of HIV-
2 can be manipulated through the use of nucleoside analogs
and RNRI drugs to explore what effects these compounds have
on the HIV-2 mutation profile. Using single-cycle infectivity as-
says as well as long-term spreading experiments, we will be
able to correlate mutagenesis with viral evolution and infectiv-
ity data to explore how sensitive these two viruses are to
changes in viral mutation. This work will serve to understand
how HIV-2 operates at a lower mutation frequency than HIV-1,
elucidate the relationship between mutagenesis and infectivity
for the two viruses, and provide insights into the contrasting
phenotypes observed between the viruses.

A28 Phylogeographic analysis of HIV-2 ANRS CO5 cohort reveals
new trends in HIV-2 epidemic patterns in West Africa
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The early spread of HIV-2 in Western Africa is imperfectly de-
scribed for group B and the recently identified subtype A2. Recent
HIV-2 epidemiological data are also scarce outside of Guinea-
Bissau. The sequence database of the HIV-2 ANRS CO5-cohort,
one of the largest to date, was used to explore the early migration
patterns of these strains by phylodynamic’s means. All publicly
available (forty-nine and eight for A and B, respectively) and
ANRS CO5-cohort (125 and 68 for A and B, respectively) pol se-
quences with available time of sampling and patient’s country of
birth were included. Bayesian phylogeographic reconstructions
and effective population size estimations were performed under
the best fitting combination of evolutionary, demographic, and
molecular clock models using BEAST 1.8. The tree topology was
assessed with maximum likelihood trees using RAxML 8.0.0. The
estimated introduction of group A in humans was 1945 [95 per
cent HPD: 1935–1953], as previously reported. Subtype A1, present
in Senegal, Gambia, Guinea-Bissau, and Guinea, experienced an
early diversification around 1946 [1936–1954] with two distinct
early epidemics in Guinea-Bissau and Senegal. Subtype A2, pre-
sent in Ivory Coast and Mali, experienced a latter diversification
(1956 [1947–1963]) in Ivory Coast with two introduction events in
Mali (1963 [1957–1969] and 1967 [1960–1974]). Group B was origi-
nally introduced in Ivory Coast in 1962 [1953–1913]. Changes in ef-
fective population size over time revealed initial exponential
growth phases occurring sequentially for the three HIV-2 strains
and followed by a population decline starting in the 2000s for all
HIV-2 strains. The rate of this decline was slower for A2 and B
subtypes (Ivory Coast, Mali) than for A1 (Guinea-Bissau, Senegal).
This phylogeographic study is the first to reconstruct the early
dispersal of A2 and B HIV-2 clades in Western Africa. Our results
suggest that subtype A1 was circulating in Guinea-Bissau and
Senegal before the independence war of the former, believed to
have contributed to the dispersal of HIV-2. Both A2 and B clades
emerged in Ivory Coast and experienced latter diversification and
population expansion (starting in 1980 and 1990, respectively)
than A1. There is indication of slow decreasing incidence rates of
HIV-2 in Ivory Coast or Mali where recent data are scarce.

A29 Development of a full-genome sequencing platform to study
norovirus diversity
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Norovirus is a major cause of acute gastroenteritis worldwide.
Noroviruses are very infectious and highly diverse, with two dif-
ferent genogroups (GI and GII) and almost thirty different geno-
types infecting humans. Over the last two decades a single
genotype (GII.4) has been shown to be the predominant cause of
viral gastroenteritis outbreaks worldwide, therefore, most of the
research was focused on this genotype. However, the epidemio-
logical picture has changed during the last three seasons, where
two different genotypes GII.17 (2013–2015) and GII.2 (2015–2016)
have emerged as the major causes of gastroenteritis in different
countries. Thus, a better understanding of the evolution of all
different norovirus genotypes is needed for vaccine develop-
ment. Much of current research on norovirus evolution has
been focused on the major capsid protein (VP1), the major target
for vaccine development. The VP1 is encoded by the open read-
ing frame (ORF) 2, which constitutes only about one-fourth of
the whole genome. However, much is unknown about the evo-
lution, functional, and immunological roles of ORF1, a 5,000-nu-
cleotide segment of the genome that encodes six nonstructural
proteins. Because only 0.3 per cent of the norovirus sequences
deposited in public databases correspond to full-length ge-
nomes, we developed an RT-PCR assay that amplifies the full-
length genome of different norovirus genotypes; the resulting
amplicons are sequenced using next-generation sequencing
platforms. Using this platform, we successfully sequenced and
assembled over fifty norovirus genomes from eleven different
genotypes. The full-length sequences of two genotypes, GII.9
and GI.7, were obtained for the first time. Using neighbor-
joining phylogenetic trees, we determined that the GII.9 pre-
sented an ORF1 region very similar to the one associated to
GII.6, GII.7, and GII.14 noroviruses. On the contrary, sequences
of GII.17 strains circulating pre-2013 clustered in different
branches, for both ORF1 and ORF2 regions, than the ones circu-
lating during 2013–2016. In addition, ORF1 sequences from dif-
ferent GII genotypes showed the clustering into at least two
different groups. Together, this suggests independent evolution
of the two different regions of the genome. We expect this
method will encourage full-genome sequencing in the norovi-
rus field, and create an improved database to expand our geno-
mic analyses.

A30 Norovirus epidemiology and diversity in South Africa,
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Norovirus is a major cause of viral gastroenteritis in all age
groups. The virus is classified in the Caliciviridae family of
small, icosahedral viruses with a �7.6-kb linear positive-sense
RNA genome. The genome encodes three open reading frames
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