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R1701 (arginine (R) to isoleucine (I) exchange at residue
170 of the a-helix of the a-domain in the HLA-A2 gene),
HPV-E7 (human papilloma virus E7), HSP70-2M (heat
shock protein 70-2 mutated), HST-2 (human signet ring
tumor-2), h"TERT or hTRT (human telomerase reverse tran-
scriptase), iCE (intestinal carboxyl esterase KIAA0205
(name of the gene as it appears in databases), LAGE (L
antigen), LDLR/FUT (low density lipid receptor/GDP-L-
fucose:  B-D-galactosidase  2-a-L-fucosyltransferase),
MAGE (melanoma antigen), MART-1/Melan-A (melanoma
antigen recognized by T cells-1/Melanoma antigen A),
MCIR (melanocortin 1 receptor), Myosin/m (myosin
mutated), MUC1 (mucin 1), MUM-1, -2, -3 (melanoma
ubiquitous mutated 1, 2, 3), NA88-A (NA cDNA clone of
patient M88), NY-ESO-1=New York-esophageous 1), P15
(protein 15), p190 minor ber-abl (protein of 190 KD ber-
abl), Pml/RARa (promyelocytic leukaemia/retinoic acid
receptor o), PRAME (preferentially expressed antigen of
melanoma), PSA (prostate-specific antigen), PSM (prostate-
specific membrane antigen), RAGE (renal antigen), RU1 or
RU2 (renal ubiquitous 1 or 2), SAGE (sarcoma antigen),
SART-1 or SART-3 (squamous antigen rejecting tumor 1 or
3), TEL/AMLI1 (translocation Ets-family leukemia/acute
myeloid leukemia 1), TPI/m (triosephosphate isomerase
mutated), TRP-1 (tyrosinase related protein 1, or gp75),
TRP-2 (tyrosinase related protein 2), TRP-2/INT2 (TRP-2/
intron 2), WT1 (Wilms’ tumor gene). These antigens are
disclosed in references that are cited in Renkvist, et al., “A
Listing of Human Tumor Antigens Recognized by T Cells,
”Cancer Immunology Immunotherapy 50:3-15 (2001),
which is hereby incorporated by reference in its entirety. The
cited references may be consulted for methods of isolating
the specific antigens or genes encoding the specific antigens
for use in the vaccines of the invention.

[0160] Such nanoparticle vaccine formulations would
contain an appropriate amount of cytokine and/or tumor
antigen that is optimized to produce the desired response
against a given cancerous condition.

[0161] The foregoing detailed description has been given
for clearness of understanding only and no unnecessary
limitations should be understood there from as modifications
will be obvious to those skilled in the art. While the
invention has been described in connection with specific
embodiments thereof, it will be understood that it is capable
of further modifications and this application is intended to
cover any variations, uses, or adaptations of the invention
following, in general, the principles of the invention and
including such departures from the present disclosure as
come within known or customary practice within the art to
which the invention pertains and as may be applied to the
essential features hereinbefore set forth and as follows in the
scope of the appended claims.

What is claimed:
1. A vaccine delivery system comprising:

liposomes produced from lipid monomers which do not
contain phosphate groups, at least a portion of which
are cross-linkable and

an antigen associated with the polymerized liposomes,
wherein the antigen is capable of eliciting a protective
immune response.
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2. The vaccine delivery system according to claim 1,
wherein the antigen is encapsulated within the polymerized
liposomes.

3. The vaccine delivery system according to claim 1,
wherein the antigen is mixed with the polymerized lipo-
somes.

4. The vaccine delivery system according to claim 1,
wherein the antigen is encapsulated within the polymerized
liposomes and mixed with polymerized liposomes encapsu-
lating the antigen.

5. The vaccine delivery system according to claim 1,
wherein the lipid monomers are conjugated to the antigen so
that the antigen is surface exposed on the polymerized
liposomes.

6. The vaccine delivery system according to claim 1,
wherein the antigen is attached to the polymerized lipo-
somes after they are formed from the lipid monomers so that
the antigen is surface exposed on the polymerized lipo-
somes.

7. The vaccine delivery system according to claim 1,
wherein the lipid monomers are selected from the group
consisting of fatty acids containing 8-30 carbon atoms in a
saturated, monosaturated, or multiply unsaturated form;
acylated derivatives of polyamino, polyhydroxy, or mixed
aminohydroxy compounds; glycosylacylglycerols; sphin-
golipids; steroids; terpenes; prostaglandis, non-saponified
lipids; and mixtures thereof.

8. The vaccine delivery system according to claim 1,
wherein the lipid monomers are diacetylene containing
compounds.

9. The vaccine delivery system according to claim 1,
wherein the antigen is derived from pathogenic bacterial,
fungal or viral organisms, Streptococcus species, Candida
species, Brucella species, Salmonella species, Shigella spe-
cies, Pseudomonas species, Bordetella species, Clostridium
species, Norwalk virus, Bacillus anthracis, Mycobacterium
tuberculosis, human immunodeficiency virus (HIV),
Chlamydia species, human Papillomaviruses, Influenza
virus, Paramyxovirus species, Herpes virus, Cytomegalovi-
rus, Varicella-Zoster virus, Epstein-Barr virus, Hepatitis
viruses, Plasmodium species, Trichomonas species, sexually
transmitted disease agents, viral encephalitis agents, proto-
zoan disease agents, fungal disease agents, bacterial disease
agents, cancer cells, or mixtures thereof.

10. The vaccine delivery system according to claim 1,
wherein the vaccine system further comprises:

a targeting agent associated with the vaccine system to

direct the antigen to a particular in vivo location.

11. The vaccine delivery system according to claim 10,
wherein the targeting agent directs the antigen to a mucosal
membrane.

12. The vaccine delivery system according to claim 1,
wherein the vaccine system comprises a plurality of different
antigens.

13. A method of vaccinating a subject against onset of
disease caused by infection of a pathogenic agent compris-
ing:

administering a vaccine system to a subject under condi-
tions effective to protect the subject against onset of
disease caused by infection of the pathogenic agent,
wherein the vaccine system comprises:



