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Licensed adjuvants

Company Class Indications
Alum Various Mineral salts Various
MF59 Novartis O/W emulsion Influenza (Fluad)/pandemic flu
ASO3 GSK O/W emulsion + a tocopherol Pandemic Flu (Pandemrix)
AS04 GSK MPL + alum HBV (Fendrix), HPV (Cervarix)
Liposomes Crucell O/w emulsion HAV, Flu (EU)
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DC activation
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Block TLR4 agonists:
TIR domain-~ MPL, RC-529
TIR domain

interactions

Block receptor-
a }_. ligand or protein—

protein interactions
CD14 = ‘
MD2 )

Agonists:
loxoribine
(TLR7),
resiquimod
(TLR7),
imiquimod
(TLR7, TLR8)
CpG CDNs
(TLR9)
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(Siegrist 2008) wls Jsbw 9,0 slacyssily

(Siegrist 2008) puSly lawg 0als sloul eS8l slaguasSa ¥ Jgax

= Antibodies prevent or reduce infections by extra- and intracellular agents and clear extracellular pathogens through :
o binding to the enzymatic active sites of toxins or preventing their diffusion
o neutralizing viral replication, e.g. preventing viral binding and entry into cells
© promoting opsonophagocytosis of extracellular bacteria, i.e. enhancing clearance by macrophages and neutrophils
© activating the complement cascade

= CD8* T cells do not prevent but reduce, control and clear intracellular pathogens by:
o directly killing infected cells (release of perforin, granzyme, etc.)
o indirectly killing infected cells through antimicrobial cytokine release

= CD4* T cells do not prevent but participate to the reduction, control and clearance of extra- and intracellular pathogens by :
o producing IFN-y, TNF-o/-B, IL-2 and IL-3 and supporting activation and differentiation of B cells, CD8*T cells and macrophages (Th1
cells)
© producing IL-4, IL-5, IL-13, IL-6 and IL-10 and supporting B cell activation and differentiatio n (Th2 cells)

osas (APC) 55T 00 adye ol slo sk b T s3ldlss a4 3l T 5 B sloJsho (ims] gy 5l g
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oy sl S 5 costimulation sla JLSw sbul jo gl 5,8 a4 jasie bl b bLs )1 o STy slaguwl
slagealy sl 3 08 eyl al iy s Sl WU T slasbo (g5ldled sl s (sla i ol sl 5]
abaulgs a5 ol bl 2STs sl sl bacdlemol Uy STy slaysosl jo B s slo Jifw el ST
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Receptors Ligands Demonstrated ligands in vaccine antigens
TR Certain bacterial Bpoprotaing
TLR2 Peptidoglycan, ipoproteins, glycolipids, ipopolysaccharide BCG, Hib-OMP, pneumococcal PS
TLR3 Viral double-stranded RNA BCG, pneumnococcal PS, HPV-VLPs
TLR4 Bacterial ipopolysaccharides
TLRS
TLRE Bacterial Nagelling
TLR? Lipotecheic acid, lipopeptides Yollow-Sever, live attenuated influenza, whole
call influenza
TLRB Single-stranded RNA
TLRO Yellow-tever
TLR10 Single-standed RNA Yeliow-tevar
NOD1, NOD2Z2 CpG olgnudeotides Unknown Pneumococcal PS
Peptidoglycans
Spleen/lymph nodes Blood Bone marrow
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Determinants Mechanisms (presumed)
Vaccine type
Live vs inactivated Higher intensity of innate responses, higher antigen content following replication and more prolonged antigen

persistence generally result into higher Ab responses to live than inactivated vaccines.
Protein vs polysaccharide Recruitment of T cell help and induction of GCs results into higher Ab responses to protein or glycoconjugate

than to PS vaccines.

Adjuvants Modulation of antigen delivery and persistence (depot or slow-release formulations) or enhancement of Th
responses (immunomodulator) may support or limit Ab responses.

Antigen nature

Polysaccharide antigens Failure to induce GCs limit immunogenicity.

Protein antigens Inclusion of epitopes readily recognized by B cells (B cell repertoire), inclusion of epitopes readily recognized
by follicular helper T cells, alicitation of efficient follicular T call help and the capacity of antigen to associate/
persist in association to FDCs result into higher Ab responses.

Antigen dose As a rule, higher Ag doses increase the availability of Ag for B / T cell binding and activation, as well as for
association with FOCs.

Vaccine schedule

Interval between doses A 3 week minimal interval between primary doses avoids competition b 1 SUCK i of primary
responses.

Genelic determinants The capacity of Ag epitopes to associate to a large panel of MHC molecules increases the likelihood of

responses in the population. MHC restriction may fimit T cell responses. Gene polymorphisms in molecules
critical for B and T cell activation/differentiation are likely to affect Ab responses.

Environmental factors Mostly yet identified.

Age atimmunization Early life immune immaturity or age-associated immune senescence.
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