
five African countries. Selected volunteers were further characterized
with regards to early and persistent in vivo control of HIV-1 replica-
tion, in the absence of antiretroviral treatment. We utilised a propen-
sity score matching approach to control for the influence of five
factors (age, risk group, virus subtype, gender, and country) known to
influence disease progression on causal observations. The concentra-
tions of fifty-two soluble plasma proteins were assessed. This
approach is unique because it focuses on the specific period of
dynamic immunological control of viral replication for all volunteers in
the absence of treatment.
Results: Among 603 volunteers, we identified three distinct groups of
individuals (Low, Intermediate and High viral load volunteers) matched
on all five factors and for whom samples were available at two time-
points within the dynamic phase of immunological control of in vivo
replication following peak viraemia (i.e., within 0 to 365 days post-
infection). We were able to confirm some of the factors related to, or
already known to influence disease progression such as the possession
of B*57 HLA Class I allele, and the infecting virus subtype. Our
results also indicate possible roles for IL-17C and MIP-1a in the early
and sustained control of infection.
Conclusions: Our results highlight the need to consider factors that
could potentially introduce heterogeneity in datasets and mask valid
differences when designing studies to define immune correlates.
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Background: Sphingosine-1-phosphate (S1P) is a modulator of a myr-
iad of cellular processes and therapeutic targeting of S1P signaling is
under clinical investigation. We sought to determine the role of S1P in
cell-to-cell transmission of HIV.
Methods: Using a primary cell model, we examined whether targeting
S1P receptors altered HIV transmission in memory CD4+ T cells. We
activated and expanded na€ıve human CD4+ T cells and infected them
with HIV, in the presence of the S1PR functional antagonist FTY720
before or after infection. In addition, we examined transmission of HIV
from infected macrophages to autologous CD4+ T cells in a coculture
system in the presence of FTY720. We quantified productive infection
by p24-Gag flow cytometry, measured frequency of cells harboring
total and integrated HIV DNA by qPCR, and examined reactivation of
latent virus following T cell receptor stimulation. Mechanistically, we
investigated internalization of virions, cell cycle signaling, and innate
HIV-1 restriction factor activity following FTY720 treatment.
Results: FTY720 treatment reduced HIV transmission between CD4+
T cells as well as between macrophages and CD4+ T cells in co-cul-
ture assays. Mechanistically, treatment with FTY720 targeted early
stages of the HIV-1 life cycle, as evidenced by 1) Reduced internaliza-
tion of virions by viral entry assay; 2) Relative increase in the active
form of SAMHD1, an innate restriction factor; 3) Reduction in total
and integrated HIV-1 DNA; and 4) Reduced frequency of productively
infected cells. Moreover, FTY720 reduced susceptibility to infection
by decreasing the percentage of transcriptionally active, cycling cells,
and downregulated Cyclin D3. These alterations were consistent with
reduction in cell-to-cell transmission, which directly corresponded to
reduced latent virus in CD4+ T cells.
Conclusions: Our results demonstrate that targeting S1P signaling
with FTY720 inhibits cell-to-cell transmission in multiple cell types.
FTY720 targets early stages of the HIV-1 life cycle, including entry of

virions and events prior to reverse transcription. Targeting S1P
appears to modulate SAMHD1 phosphorylation as well as modify the
cell cycle to promote a less infection-permissive state. Our research
suggests that therapeutic targeting of this pathway early in infection
may aid in the development of strategies to prevent establishment of
initial infection and the latent reservoir.
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Background: BCN02 was a pilot kick-and-kill clinical trial that com-
bined therapeutic vaccination (MVA.HIVconsv) with the latency
reversing agent romidepsin (RMD) followed by a monitored antiretro-
viral pause (MAP) in 15 early-treated HIV+ individuals
(NCT02616874). Out of 12 evaluable participants for an omics sub-
analysis, 8 participants showed early (pVL > 2000 copies/
mL < 4 weeks) and 4 a more delayed viral rebound (pVL > 2000
copies/mL > 4 weeks) in MAP. Systems biology analyses identified epi-
genetic and molecular mechanisms associated with response to vacci-
nation and RMD and viral rebound kinetics.
Methods: Genome-wide gene expression (Ilumina HiSeq2500) and
DNA Methylation (Infinium HumanMethylation450 BeadChip) were
assessed in frozen PBMC-pellets at baseline, 1 week after vaccination
and 1 week after the 3rd RMD infusion (post-RMD). After pre-pro-
cessing and normalization steps we applied principal component analy-
ses (PCA) and differential expression/methylation analyses (limma-R/
Biocondcutor). GSEA was used for functional analysis, and sPLS-DA
(MixOmics-R/Bioconductor), to identify pathways explicative of differ-
ential viral rebound kinetics.
Results: The largest impact on host transcriptional and DNA methyla-
tion (DNAm) profiles was observed after the combined effect of vacci-
nation and RMD, with 733 differentially expressed genes and 5695
differentially methylated positions being detected between baseline
and post-RMD (adjusted p < 0.1). Modulated pathways at gene
expression and/or DNAm level, were mainly associated with processes
including cell cycle, DNA repair or metabolism and HIV, innate and
adaptive immunity (GSEA q-value < 0.15). Of note, PCA revealed that
only DNAm levels after the combined intervention segregated partici-
pants by their early or late viral rebound kinetics in MAP. We
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summarized the therapy-modulated pathways with eigenvectors of
DNAm at post-RMD, and identified HIV, innate immunity and T-cell
pathways among the most relevant to discriminate the two viral
rebound profiles in MAP. Interestingly, 3 CpG positions in the HIV cat-
egory, 37 in the innate immunity group and 10 in the T cell category
were differentially methylated between individuals with different viral
rebound profile (adjusted p < 0.1).
Conclusions: Host transcription and epigenetic programs provide a
deeper understanding of the molecular mechanisms induced during
HIV cure therapies. While DNAm after a kick-and-kill strategy could
be used to predict viral rebound kinetics after ART interruption, fur-
ther study is warranted in future controlled studies.
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Background: The only HIV vaccine trial (RV144) to show any efficacy
used a canary poxvirus vector and recombinant protein for immunisa-
tion; leading to the further exploration of poxviruses as HIV vaccine
vectors. Our group has shown that heterologous prime boost immuni-
sations of mice and macaques with a novel capripoxvirus vector, lumpy
skin disease virus (LSDV) and modified vaccinia Ankara (MVA) induced
high magnitude, broad cellular immune responses. Here, we present
data on further modifications to the vaccines, which were tested in
different regimens, for immunogenicity in rabbits.
Methods: DNA (D), MVA (M) and LSDV (L) vaccines expressing HIV-
1 CAP256SU gp150 and subtype C mosaic Gag (GagM) were con-
structed. The expression of Env and Gag by all three vaccine was
characterised in vitro. Groups of five rabbits were inoculated with four
different vaccine regimens: DDMMLL; DDMLML; DDLMLM and
DDLLMM at 0, 4, 8, 12, 16 and 20 weeks. The titres of binding and
neutralising antibodies in the rabbit sera were determined.
Results: The expression and secretion of HIV-1 CAP256SU gp150
and GagM by all three vaccine vectors was verified in vitro. In addition,
the formation of Gag virus-like particles containing gp150 was con-
firmed using negative stain electron microscopy and western blotting
following density gradient centrifugation. The quaternary structures of
gp150 on the cell surface was assessed by immunostaining with
human monoclonal binding antibodies (MAbs) to HIV-1 Env, and fluo-
rescent microscopy or FACS analysis. Binding of MAbs, PG16,
PGT145 and CAP256 VRC26_08, confirmed that all three vaccines
expressed some native, trimeric Env. All four vaccination regimens eli-
cited high titres of neutralising antibodies (NAbs) to Tier 1A pseu-
dovirus MW965.26 two weeks after the final immunisation. However,
5/5 rabbits in the DDLMLM, 3/5 in the DDLLMM, 2/5 in the
DDMLML and none in the DDMMLL group developed NAbs to Tier
1B pseudovirus 6644. Two of the rabbits from the DDLMLM group
also developed low levels of autologous Tier 2 NAbs.
Conclusions: Low levels of autologous Tier 2 NAbs were induced in
2/5 rabbits inoculated with the DDLMLM vaccination regimen. Fur-
ther studies are planned to determine if these vaccines elicit good cel-
lular immune responses.
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Background: Soluble immunogens that properly mimic the HIV-1
envelope glycoprotein (Env), such as SOSIP and native flexibly linked
(NFL) trimers, are used as constituents for a number of HIV-1 vaccine
approaches. However, most NFL and SOSIP constructs are not only
expressed as trimers, but also produce undesired monomers and
dimers that expose non-neutralizing epitopes. Usually, chromatography
procedures are used to isolate the desired trimers for vaccination.
However, this also implies that conventional SOSIP and NFL con-
structs might be less suitable for genetic vaccination. Here, we
describe a novel HIV-1 Env construct that was designed to express as
trimers only (TO).
Methods: First, we combined the TO design with BG505 env to gen-
erate a BG505 TO-SOSIP construct as a proof-of-concept. Next, we
used TO-SOSIP as a design template to generate a number of differ-
ent HIV-1 Env immunogens: 1) TO-SOSIP in which immunodominant
strain-specific glycan holes were hidden by glycan masking (GM) (TO-
SOSIP.GM). 2) TO-SOSIP containing germline-targeting (GT) mutations
that enable binding by na€ıve precursors of CD4bs broadly neutralizing
antibodies (bNAbs) (TO-SOSIP.GT).
Results: Transient transfection followed by lectin affinity chromatog-
raphy showed that the BG505 TO-SOSIP construct expressed only as
trimers, of which >85% displayed a native-like conformation, while
BG505 SOSIP and NFL-SOSIP preparations contained significant
amounts of dimers and monomers. Furthermore, TO-SOSIP interacted
efficiently with quaternary dependent bNAbs, such as PGT145 and
PGT151, while showing weak binding to most non-NAbs. Both glycan
masked and germline targeting variants also expressed only trimers.
TO-SOSIP.GM showed negligible reactivity to glycan hole-targeting
antibodies, while several TO-SOSIP.GT variants showed efficient bind-
ing to inferred germline versions of several CD4bs bNAbs. Remark-
ably, the TO design approach also allowed us to generate influenza
hemagglutinin (HA) immunogens that express only as trimers without
heterologous trimerization domains.
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