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Activation of innate immune
pathways in human dendritic cells
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| Interactions between viruses and dendritic
cells to understand anti-viral host response
pathways

I Activation of innate immunity to drive humoral
Immunity against HIV-1 (vaccine vectors and
adjuvants)
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CD1a* dendritic cells (DCs)

I DCs are specialized sentinels for infection

| DCs are early target cells for HIV-1
| DCs are required for priming adaptive immune responses
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Isolation of DCs from human blood  s§¥; falinska
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| LorZ etal. JI, 2003




HIV-1 infection of DC subsets Syiys Karolincko
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Anti-viral signaling pathways in DCs ~ 3¥§%: Iiitiet
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IFN®, production by human PDCs 5%
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Context dependent effects of IFN &

!
IFNG

Anti-viral activity
Adjuvant effect for vaccines

Inflammatory
Tissue damage

Enhanced infectivity?
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Anti-viral effects of IFN &

IFNG

Signaling through the ~ <«— Anti-viral activity —» Trim5"
IFN" /# receptor upregulates
an anti-viral gene programme l

APOBEC3G

-Peng et al. (2006) JEM; 203; 41-46
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Inflammatory effects of IFN &
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Many vaccine adjuvants induce IFN" - and are
dependent on this for their activity

Activates DCs and promotes priming of T helper responses

Enhances B cell proliferation and survival via Baff and April

Induces antibody somatic hypermutation via AlD

Stimulates upregulation of the genes encoding TLR7 and
MyD88 in B cells
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TLR stimulation of B cells

Proliferation of CD19+ human B cells
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Conjugation of TLR ligands to Env

HIV-1 Env core TLR7/8 or TLR9 agonists modified to contain an
SH group for coupling provided by 3M

N\
NH, NH
Linker

>
‘ SMCC or PEOQ, ‘
N\ 3
NH
>

M-S N\
NH
Compound
3M-SH or CpG-SH

18 Lysines available for coupling
Green: Primary amines
Yellow: Residues important for CD4 binding
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Quality of Env after coupling

HIV-1 Env core Integrity of Env after coupling

' Aggregation

| Stoichiometry

| Retained antigenicity

| Retained capacity for CD4 binding
' Functionality of coupled ligands

18 Lysines available for coupling ' Pre-clinical immunogenicity

Green: Primary amines
Yellow: Residues important for CD4 binding
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The anti-viral signaling pathways in human myeloid and plasmacytoid
DCs are distinct

IFN" signalling induces a potent anti-viral gene programme, including
the upregulation of APOBEC3G

IFN" mediates a potent adjuvant effect for Ab and CD4+ T cell
responses (and promote cross-presentation of protein antigens to CD8+ T
cells)

Vaccine adjuvants that induce transient IFN" responses can be useful
for stimulating neutralizing Abs against HIV-1
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