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Protection Against Infectious Diseases by
DNA-Based Vaccination Strategres - Less ons for
Allergy Treatment?
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DNA vaccines - A new approach?

The observation that intramuscular gene-transfer into skeletal muscle results in anti-
gen expression was made in 1990 [1]. Three years later, Ulmer et al. published the proof
of principle that intramuscular DNA injection results rn in situ antigen expression and
a protective immune response against heterologous influenza virus challenge l2].
Plasmid-based DNA vaccines were considered very promising antigen delivery candi-
dates because they not only induced a humoral response, but also a cellular, most
notably a MHC class I restricted CDS. T cell, response. This observation has been
repeated in a large number of small animal models of infectious and malignant diseases
[3]. Therefore studies in non-human primates and clinical trials were init iated. Studies
focussed on infectious diseases (HI! influenza, hepatit is B virus infection. malaria)
and cancer (melanoma and lymphoma). For use in humans, the main safety concerns
of DNA vaccines were the integration of plasmid DNA sequences into the host cell
genome and the induction of anti-double-stranded DNA antibodies, potentially cross-
reacting with autoantigens as seen in certain conditions of autoimmune diseases.
Results from these clinical studies confirmed that intramuscular DNA vaccination is
safe [4]. However, the broad humoral and cellular immune responses observed in small
animal models were not seen in humans. With the exception of the hepatit is B surface
antigen, DNA vaccines did not induce antibody responses in humans [5].At best mod-
est cellular immune responses were detected. This apparent difference of immuno-
genicity between man and mice can be explained by the different doses administered:
with 10 - 50 pg doses, mice receive approximately 4000 times more DNA on a weight
per weight basis as compared to humans. More recent data suggest that plasmid DNA
is recognized by the Toll-l ike receptor 9 [6]. Mice and humans may have different
expression patterns of this receptor resulting in the described species differences.
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imen are currently being tested for cancer (melanoma, colon carcinoma, prostate car-
cinoma), and infectious diseases (hepatit is B virus infection, HIV malaria, and tuber-
culosis) .

Lessons for allergy treatment

DNA-based vaccines are currently being evaluated for the treatment of allergies.
Pre-clinical and clinical trials in allergies could benefit from the information obtained
in studies using DNA-based vaccines against cancer and infectious diseases. One of the
key aims of DNA-based therapies for the treatment of allergies is to shift Th2-type all-
ergen-specific responses to Th1-type responses [2a]. Clinical studies of DNA vaccines
suggest that plasmid DNA vaccines alone are not potent enough to achieve this shift.
It is therefore justif ied to test immunization strategies for allergies with strategies such
as heterologous prime-boost that have shown improved potency.
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