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@ Limitations in the use of extracted antigens and re combinant
proteins may be overcome by synthetic chemistry
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Malaria vaccine design: potential effector functions
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Malaria: Vaccine candidate antigens | Q
SwissTPH
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Malaria antigens: problems

Natural immunity requires several years of
unbroken exposure

Diversity of potential target antigens:

« antigenic polymorhism in parasite
populations

e antigen variation in parasite clones

antigen variation : 60 gene copies for PfEMP
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Working hypothesis

most of the natural anti-malarial immune responses are not protective
the immune response has to be focussed on  conserved protein loops

—— |mmunodominant /
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Use of synthetic protein domains
to focus the immune response on
critical structural elements

Optimize antigens in an iterative
development process

Use of the single-platform
virosomal antigen delivery system

Combine populations of antigen-
loaded virosomes
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Virosomes
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Molecular Immunology, Swiss TPH

Immunology, malariology

Uni Zarich (J. Robinson)

Peptidechemistry

Pevion Biotech Ltd., Bern (R. Zurbriggen)

Virosome-technology
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Synthetic peptides with native-like folds as
vaccine components

medicinal chemistry type approach to antigen optimi

zation
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selection of suitable
compounds in iterative
development process
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Conformationally restricted cyclysed peptides

Peptides stabilized by disulfide bonds

well selected linear stretches with intrinsic
driving force to adopt a native conformation

PE-succ-GG- AKEASSYDYILGWEFGGGVPEHKKEEN
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Status of antigen development
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Phase 1a, phase 1b and phase 2 clinical trials

» excellent safety profile and 100% seroconversion

e simultaneous delivery of more than one mimetic
does not interfere with immune responses

e evidence for parasite growth- and development-
inhibitory effects in vaccinated groups

 Avirosomal malaria peptide vaccine elicits a long-lasting sporozoite-inhibitory antibody
response in a phase la clinical trial. Okitsu et al., PLoS One 2, 1278 (2007)

* Arandomized placebo-controlled phase a malaria vaccine trial of two virosome-formulated
synthetic peptides in healthy adult volunteers. Genton et al., PLoS One 2, e1018 (2008).

* Evidence of blood stage efficacy with a virosomal malaria vaccine in a phase lla clinical trial.
Thompson et al. PLoS One 3, €1493 (2008)
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Next steps
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Virojome

ACS Chem. Biol. 1, 161-4 (2006)
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Dr. Marco Tamborrini

use of synthetic carbohydrates for
assay development
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