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double- stranded) capable of inducing an immune response when administered to a
subject, which may be a mammal or other patient. ISS include, e.g., certain palindromes
leading to hairpin secondary structures (see Yamamoto S., et al. (1992) J . Immunol. 148:
4072-4076, which is incorporated by reference in its entirety), or CpG motifs, as well as
other known ISS features (such as multi-G domains, see WO 96/1 1266, which is
incorporated by reference in its entirety).

The immune response may be an innate or an adaptive immune response.
The immune system is divided into a more innate immune system, and acquired adaptive
immune system of vertebrates, the latter of which is further divided into humoral cellular
components. In particular embodiments, the immune response may be mucosal.

In particular embodiments, an immunostimulatory nucleic acid is only
immunostimulatory when administered in combination with a lipid nanoparticle, and is
not immunostimulatory when administered in its "free form." Such an oligonucleotide is
considered to be immunostimulatory.

Immunostimulatory nucleic acids are considered to be non-sequence
specific when it is not required that they specifically bind to and reduce the expression of
a target polynucleotide in order to provoke an immune response. Thus, certain
immunostimulatory nucleic acids may comprise a sequence corresponding to a region of
a naturally occurring gene or mRNA, but they may still be considered non-sequence
specific immunostimulatory nucleic acids.

In one embodiment, the immunostimulatory nucleic acid or
oligonucleotide comprises at least one CpG dinucleotide. The oligonucleotide or CpG
dinucleotide may be unmethylated or methylated. In another embodiment, the
immunostimulatory nucleic acid comprises at least one CpG dinucleotide having a
methylated cytosine. In one embodiment, the nucleic acid comprises a single CpG
dinucleotide, wherein the cytosine in said CpG dinucleotide is methylated. In a specific
embodiment, the nucleic acid comprises the sequence 5' TAACGTTGAGGGGCAT 3'
(SEQ ID NO: 1). In an alternative embodiment, the nucleic acid comprises at least two
CpG dinucleotides, wherein at least one cytosine in the CpG dinucleotides is methylated.
In a further embodiment, each cytosine in the CpG dinucleotides present in the sequence
is methylated. In another embodiment, the nucleic acid comprises a plurality of CpG
dinucleotides, wherein at least one of said CpG dinucleotides comprises a methylated

cytosine.
Decoy Oligonucleotides

Because transcription factors recognize their relatively short binding

sequences, even in the absence of surrounding genomic DNA, short oligonucleotides
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