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COMBINATTIONS OF TUMOR-ASSOCIATED ANTIGENS IN COMPOSITIONS FOR
VARIOUS TYPES OF CANCERS

Background of the Invention
Field of the Invention

[0001] Disclosed herein are methods and compositions for inducing an immune
response against various combinations of tumor-associated antigens, which can promote
effective immunologic intervention in pathogenic processes.

Description of the Related Art

[0002] The American Cancer Society has estimated that over one million people
get cancer each year, and that approximately one out of every two American men and one out
of every three American women will have some type of cancer at some point during their
litetime.

[0003] Cancer generally develops when cells in a part of the body begin to grow
out of control. Although there are many kinds of cancer, they usually start because of out-of-
control growth of abnormal cells.

[0004] Normal body celis grow, divide, and die in an orderly fashion. Cancer cells
are different in that they continue to grow and divide. Instead of dying, they outlive normal
cells and continue to form new abnormal cells.

[0005] Usual treatment options for cancer include surgety, radiation therapy, and
chemotherapy. A fourth branch of treatment is developing, which is referred to as
immunotherapy. Immunotherapies attempt to help the immune system recognize cancer cells,
and/or to strengthen a response against cancer cells in order to destroy the cancer.
Immunotherapies include active and passive immunotherapies. Active immuotherapics
attempt to stimulate the body’s own immune system to fight the disease. Passive
immunotherapies generally do not rely on the body to attack the disease; instoad, they use
immune system components (such as antibodies) created outside of the body.

[0006] Despite the various types of treatments, a continuing need exists for
additional ireatment options.

Summary of the Invention
[0007] FEmbodiments of the invention disclosed herein are directed to the use of

effective combinations of TuAAs for the immunotherapy of patients with various types of
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cancer. Both immunogenic compositions for inducing an immune response to these
combinations of antigens and methods for their use are disclosed.

[0008] Some embodiments relate to methods of treating neoplastic diseases. The
methods can include the step of immunizing a patient against, for example, PRAME and at
feast one other tumor associated antigen. To immunize a paticnt against an antigen such as, for
example, PRAME, means to administer to the patient some portion of the antigen, or some
other immunogenic agent, that is capable of inducing a specific immune response directed to
the antigen. Accordingly, in some embodiments, immunizing against PRAME can include
administering a complete and intact PRAME antigen to the patient, while in other
embodiments it can include administering one or more epitopes, one or more epitope clusters,
one or more fragments, and the like, of PRAME, and/or administering, for example, a nucleic
acid encoding any of the foregoing epitope(s), cluster(s), fragment(s), and the like. Although
PRAME is used in an exemplary way for convenience in this discussion, the principle is
applicable to any antigen against which a patient may be immunized.

[0009] One embodiment relates to methods of treating ovarian or colorectal
cancer. The methods can inélude the step of immunizing a patient agaist, for example,
PRAME and at least one other tumor associated antigen. In some embodiments the tumor
associated antigen can include, for cxample, SSX-2, NY-ESO-1, PSMA, and the like.
Preferably, the methods can include immunizing against PRAME, NY-ESO-1 and SSX-2, for
example. More preferably, the methods can include immunization against PRAME, NY-ESO-
1, SSX-2, and PSMA, for example. The method can further include the step of immunizing
against at least one antigen associated with tumor neovasculature. The antigen associated with
tumor neovasculature can be, for example, PSMA, VEGFR2, and Tie-2. In a preferred
embodiment, the methods can induce a cytolytic T cell response.

[0010] Tn one embodiment, a method of inducing a cytolytic T-cell response in the
treatment of ovarian or colorectal cancer is disclosed. The method can include, for example,
the step of immunizing a pateint against PRAME and at least one of the tumor-associated
antigens. In some embodiments, the tumor-associated antigen can be, for example, SSX-2,
NY-ESO-1, PSMA, and the like. For example, the method can include immunization against
PRAME, NY-ESO-1, and SSX-2. The method can further include immunization against
PSMA. The method can further include the step of immunizing against at least one antigen
associated with tumor neovasculature. The antigen associated with tumor neovasculature can

be, for cxample, PSMA, VEGFR2, and Tie-2.
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[0011] Other embodiments relate to methods of treating pancreatic cancer. The
methods can include the step of immunizing against, for example, PSMA and at least one other
tumor-associated antigen, The tumor-associated antigen can be, for example, SSX-2 and NY-
ESO-1. Preferably, the methods can include immunizing against PSMA, NY-ESO-1, and SSX-
2. The method can further include the step of immunizing against at least one antigen
associated with tumor neovasculature. The antigen associated with fumor neovasculature can
be, for example, VEGFR2 and Tie-2. In a preferred embodiment, the methods can induce a
cytolytic T cell respunse.

[0012] Further, in one embodiment, a method of inducing a cytolytic T-cell
response in the treatment of pancreatic cancer is disclosed. The method can include, for
example, the step of immunizing a patient against PSMA and at least one of the tumor-
associated antigens. In some embodiments, the tumor-associated antigen can be, for example,
SSX-2, NY-ESO-1, and the like. For example, the method can include immunization against
PSMA, NY-ESO-1, and SSX-2. The method can further include the step of immunizing
against at least one antigen associated with tumor neovasculature. The antigen associated with
tumor neovasculature can be, for example, VEGFR2 and Tie-2.

[0013] Still other embodiments relate to methods of treating non-small cell lung
cancer. The methods can include the step of immunizing a patient against, for example, PSMA
and at least one other tumor associated antigen. For example, the tumor-associated antigen can
be MAGE-3, SSX-2, NY-ESO-1, and the like. Preferably, the methods can include
immunizing against PSMA, NY-ESO-1 and SSX-2. More preferably, the methods can include
immunization against PSMA, NY-ESO-1, $SX-2, and MAGE-3, for example. The method can
forther include the step of immunizing against at least one antigen associated with tumor
neovasculature. ‘The antigen associated with tumor neovasculature éan be, for example,
VEGFR2 and Tie-2. In a preferred embodiment, the methods can induce a cytolytic T cell
response.

[0014] In a further embodiment, a method of inducing a cytolytic T-cell response
in the treatment of non-small cell lung cancer is disclosed. The method can include, for
example, the step of immunizing a patient against PSMA and at least one of tumor-associated
antigen. The tumor-associated antigen can be, for example, MAGE-3, 8SX-2, NY-ESO-1, and
the like. For example, the method can include immunization against PSMA, NY-ESO-1, and
SSX-2. The method can further include immunization against PSMA, NY-ESO-1, 8§X-2, and

MAGE-3. The method can further include the step of immunizing against at least one antigen
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associated with tumor neovasculature. The antigen associated with tumor neovasculature can
be, for example, VEGFR2 and Tie-2.

10015] Alternative embodiments relate to methods of treating renal cell carcinoma.
The methods can include the step of immunizing a patient against, for example, PSMA and at
least one other tumor associated antigen. The tumor-associated antigen can be, for example,
PRAME, SSX-2, and the like. Profcrably, the methods can include immunizing against PSMA,
PRAME, and SSX-2, for example. The method can further include the step of immunizing
against af least one antigen associated with tumor neovasculature. The antigen associated with
tumor neovasculature can be, for example, VEGFR2 and Tie-2. In a preferred embodiment,
the methods can induce a cytolytic T cell response.

[0016] Purther, in one embodiment, a method of inducing a cytolytic T-cell
response in the treatment of renal cell carcinoma is disclosed. The method can include, for
example, the step of immunizing a patient against PSMA and at least one other tumor-
associated antigen. In some embodiments, the tumor-associated antigen can be PRAME, SSX-
2, and the like. For example, the method can include immunization against PSMA, PRAME,
and SSX-2. The method can further include the step of immunizing against at least one antigen
associated with tumor neovasculature. The antigen assocjated with tumor neovasculature can
be, for example, VEGFR2 and Tie-2.

[0017] Some embodiments relate to methods of treating melanoma. The methods
can include the step of immunizing a patient against, for example, at least one tumor-associated
antigen selected from each of two groups. The first group can include, for example, tyrosinase,
Melan-A, and the like. The second group can include, for example, SSX-2, NY-ESO-1, and
the like. Preferably, the method can include immunizing against Melan-A, SSX-2, and NY-
ESO. More preferably, the method can include immunization against Melan-A, 8SX-2, and
tyrosinase, for example. The method can further include the step of immunizing against at
least one antigen associated with tumor neovasculature, The antigen associated with tumor
neovasculature can be, for example, PSMA, VEGFR2, and Tie-2. In a preferred embodiment,
the methods can induce a cytolytic T cell response.

[0018] Tn one embodiment, a method of inducing a cytolytic T-cell response in the
treatment of melanoma is disclosed. The method can include, for example, the step of
immunizing a patient against at least one tumor-associated antigen selected from each of two
groups. The first group can include, for example, tyrosinase, Melan-A, and the like. The
second group can include, for example, SSX-2, NY-ESO-1, and the like. For example, the
method can include immunization against Melan-A, SSX-2, and NY-ESO. Altcmatively, the
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method can include, for example, immunization against Melan-A, SSX-2, and tyrosinase. The
method can further include the step of immunizing against at least one antigen associated with
tumor neovasculature. The antigen associated with tumor neovasoulature can be, for example,
PSMA, VEGER2, and Tie-2.

10019] Some cmbodiments relate to the use of a composition comprising, for
example, PRAME and at least one other tumor associated antigen, in the prqparaﬁon ofa
medicament for the treatment of treating ovarian or colorectal cancer. In some embodiments
the tumor associated antigen can include, for example, SSX-2, NY-ESO-1, PSMA, and the
like. Preferably, the tumor-associated antigens can be NY-ESO-1 and $SX-2, for example.
More preferably, the tumor-associated antigens can be NY-ESO-1, SS8X-2, and PSMA, for
example. The method can further include the step of immunizing against at least one antigen
associated with tumor neovasculature. The antigen associated with tumor nsovasculature can
be, for example, PSMA, VEGFR2, and Tie-2. In a preferred embodiment, the rne&icament can
induce a cytolytic T cell response.

[0020] Other embodiments relate to the use of a composition comprising, for
example, PSMA and at least one other tumor-associated antigen in the preparation of
medicament for the treatment of pancreatic cancer. The tumor-associated antigen can be, for
example, SSX-2 and NY-ESO-1. Preferably, the medicament comprises PSMA, NY-ESO-1,
and SSX-2. The method can further include the step of immunizing against at least one antigen
associated with tumor neovasculature. The antigen associated with fumor neovasculature can
be, for example, VEGFR2 and Tie-2. In a preferred embodiment, the medicament can induce a
cytolytic T cell response. '

[0021] Still other embodiments relate to the use of a composition comprising
PSMA and at least one other tumor associated antigen in the preparation of a medicament for
the treatment of non-small cell lung cancer. In some embodiments, the tumor-associated
antigen can be MAGE-3, SSX-2, NY-ESO-1, and the like. Preferably, the composition
comprises PSMA, NY-ESO-1 and SSX-2. More preferably, the composition comprises
PSMA, NY-ESO-1, $SX-2, and MAGE-3, for example. The method can further include the
step of immunizing against at least one antigen associated with tumor neovasculature. The
antigen associated with tumor neovasculature can be, for example, VEGIR2 and Tie-2. Ina
preferred embodiment, the medicament can induce a cytolytic T cell response.

[0022] Alternative embodiments relate to the use of a composition comprising
PSMA and at least one other tumor associated antigen in the preparation of a medicament for

the treatment of renal cell carcinoma. The tumor-associated antigen can be, for example,
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PRAME, SSX-2, and the like. Preferably, the composition comprises PSMA, PRAME, and
SSX-2, for example. The method can further include the step of immun’izing against at least
one antigen associated with tumor neovasculature. The antigen associated with tumor
neovasculature can be, for example, VEGFR2 and Tie-2. In a preferred embodiment, the
medicament can induce a cytolytic 1’ cell response.

[0023] Still other cmbodiments relate to the use of a composition comprising at
least one tumor-associated antigen selected from each of two groups in the preparation of a
medicament for the treatment of melanoma. The first group can include, for example,
tyrosinasc, Mclan-A, and the like. The second group can include, for example, SSX-2, NY-
BSO-1, and the like. Preferably, the composition comprises Melan-A, SSX-2, and NY-ESO.
More preferably, the composition comprises Melan-A, SSX-2, and tyrosinase, for example.
The method can further include the step of immunizing against at least one antigen associated
with tumor neovasculature. The antigen associated with tumor neovasculature can be, for
example, PSMA, VEGFR2, and Tie-2. In a preferred embodiment, the medicament can induce
a cytolytic T cell response. ‘

[0024] cher embodiments relate to immunogenic compositions for the treatment
of or for inducing a T cell response against ovarian or colorectal cancer, for example. The
compositions can include, for example, individually or in combination, 1) whole antigens, 2)
fragments of antigens, 3) epitope clusters derived from antigens, 4) epitopes derived from
antigens, 5) nucleic acids encoding any of 1 to 4, and the like; wherein the antigens can includs
PRAME and a tumor-associated antigen, including, for example, 8SX-2, NY-ESO-1, PSMA,
and the like. The compositions can firther include at least one antigen associated with tumor
‘neovasculature. The antigen associated with tﬁmor neovasculature can be, for example,
PSMA, VEGFR2 and Tie-2.

[0025] Still other embodiments relate to immunogenic compositions for the
treatment of or for inducing a T cell response against pancreatic cancer. The compositions can
include, for example, individually or in combination, 1) whole antigens, 2) fragments of
aﬁtigens, 3) epitope clusters derived from autigens, 4) epitopes derived from antigens, or 5)
nucleic acids encoding any of 1 to 4; wherein the antigens can include PSMA and at least one
tumor-associated antigen. In a preferred embodiment, the tumor-associated antigen can be
seleced from SSX-2 and NY-ESO-1, for example. The compositions can further include at
least one antigen associated with tumor neovasculature. The antigen associated with tumor

neovasculature can be, for example, VEGFR2 and Tie-2.
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[0026]  Alternative embodiments relate to immunogenic compositions for the
treatment of or for inducing a T cell response against non-small cell lung cancer. The
compositions can include, for example, individually or in combination, 1) whole antigens, 2)
fragments of antigens, 3) epitope clusters derived from antigens, 4 epitopes derived from
antigens, or 5) nucleic acids encoding any of 1 to 4; wherein the antigens can include PSMA
and at least one tumor-associated antigen, including, for example, MAGE-3, SSX-2 and NY-
ESO-1. The compositions can further include at least one antigen associated with tumor
neovasculature. The antigen associatcd with tumor neovasculature can be, for example,
VEGFR2 and Tie-2.

[0027] Some cmbodiments relate to immunogenic compositions for the treatment
of or for inducing a T cell response against renal cell carcinoma. The compositions can
include, for example, individually or in combination, 1) whole antigens, 2) fragments of
antigens, 3) epitope clusters derived from antigens, 4) epitopes derived from antigens, or 5)
nucleic acids encoding any of 1 to 4; wherein the antigens can include PSMA and at least one
tumor-associated antigen. In a preferred embodiment the tumor associated antigen can be
PRAME or S§X-2. The compositions can further include at least one antigen associated with
tumor neovasculature. The antigen associated with tumor neovasculature can be, for example,
VEGFR2 and Tie-2.

[0028] Still other embodiments relate to an immunogenic composition for the
treatment of or for inducing a T cell response against melanoma. The composition can include,
for example, individually or in combination, 1) whole antigens, 2) fragments of antigens, 3)
epitope clusters derived from antigens, 4) epitopes derived from antigens, or 5) nucleic acids
encoding any of 1 to 4; wherein the antigens can be selected from each of two groups; wherein
the first group includes, for example, tyrosinase and melan-A; and wherein the second group
includes SSX-2 and NY-ESO-1, and the like. The compositions can further include at least
one antigen associated with tumor neovasculature, The antigen associated with tumor
neovasculature can be, for example, PSMA, VEGFR2 and Tie-2.

[0029] Further embodiments relate to compositions and methods for inducing a
CTL response using combinations of tumor-associated antigens, including fragments of tumor-
associated antigens, clusters and epitopes. The compositons can include nucleic acid
constructs, for example, a single construct that encodes all of the desired angitens. In other
embodiments a single construct encodes a single antigen, while in other embodiments one
construct can have a combination of epitopes with similar immunogenicity and another

construct can have epitopes with similar immunogenicity.
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[0030] Still other embodiments relate to methods of designing and preparing
immunogenic compositions, which methods can include the steps of determining the presence
of one or more anfigens on a tumor type, and obtaining the one or more antigens for inclusion

in a composition that induces CTL.

Bricf Description of the Drawings

[0031] Figure 1 shows the schedule of immunization with two plasmid (pCBP
expressing SSX?2 41-49 and pSEM expressing Melan A).

[0032] Figure 2 is a bar graph that shows CTL activity obtained using the protocol
in Figure 1.

[0033] Figure 3 shows the schedule of immunization of an entrain-and-amplify
immunization protocol using plasmids and peptides representing two epitopes. !

[0034] Figure 4 is a table showing in vivo clearance of epitope-pulsed cells in mice
immunized according to the protocol of Figure 3.

[0035] Figure 5 shows the preferred immumization protocols for inducing
multivalent responses.

Detailed Description of the Preferred Embodiment

[0036] The frequency of expression of many tumor-associated antigens (TuAAs) in
various types of cancers is known. However, the frequency of appearance of some antigens,
and especially certain combinations of TuAAs in various types of cancers has not been
reported.  Accurate measurcment of the presence of TuAAs in tumor tissues aids in
determining which TuAAs will be useful for the treatment of a particular type of cancer.

[0037] Many attempts to develop active immunotherapies for cancer have utilized
a single antigen. This can be problematic for two distinct reasons. Firstly, the expression of
any particular TuAA in cancer can be mosaic with the antigen expression ranging from high in
some cells within a tumor mass to completely absent in others. Moreover, the TuAA may be
expressed in some lesions but not others. By directing an immune response against more than
a single antigen, if properly selected, the number of tumor cells that can be recognized can be
maximized. Secondly, it has been observed in some cases that tumors lose expression of a
TuAA following immunization, giving rise to a resistant population, If the immune response is
directed against more than one TuAA it becomes much more difficult for a resistant tumor to
arise because it must then simultaneously lose expression of each of the antigens in order to
escape. Thus, in treating cancer with immunotherapy, it can be advantageous to use a

combination of TuAAs both due to more complete coverage of the population of tumor cells,
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and because there will be less chance of tumor escape through antigen loss of expression of the
TuAAs, provided the tumor is positive for at least two of the TuAAs used. '
Definitions:

[0038] Unless otherwise clear from the context of the use of a term herein, the
following listed terms shall generally have the indicated meanings for purposes of this
description. '

[0039] PROFESSIONAL ANTIGEN-PRESENTING CELL (pAPC) — a cell that
possesses T cell costimulatory molecules and is able to induce a T cell response. Well
characterized pAPCs include dendritic cells, B cells, and macrophages. y

[0040] PERIPHERAL CELL - a cell that is not a pAPC.

[0041] HOUSEKEEPING PROTEASOME - a proteasome normally active in
peripheral cells, and generaily not present or not strongly active in pAPCs.

[0042] IMMUNOPROTEASOME - a proteasome normally active in pAPCs; the
immunoproteasome is also active in some peripheral cells in infected tissues or following
exposure to interferon. ‘

[0043] EPITOPE — a molecule or substance capable of stimulating an immune
response. In preferred embodiments, epitopes according to this definition include but are not
necessarily limited to a polypeptide and a nucleic acid encoding a polypeptide, wherein the
polypeptide is capable of stimulating an immune response. Tn other preferred embodiments,
epitopes according to this definition include but are mot necessarily limited to peptides
presented on the surface of cells, the peptides being non-covalently bound to the binding cleft
of class I MHC, such that they can interact with T cell receptors (TCR). Epitopes presented by
class I MHC may be in immature or mature form. “Mature” refers to an MHC epitope in
distinction to any precursor (“immature”) that may include or consist essentially of a
housekeeping epitope, but also includes other sequences in a primary translation product that
arc- removed by processing, including without limitation, alone or in amy combination,
proteasomal digestion, N-terminal trimming, or the action of exogenous enzymatic activities.
Thus, a mature epitope may be provided embedded in a somewhat longer polypeptide, the
immunological potential of which is due, at least in part, to the embedded epitope; likewise,
the mature epitope can be provided in its ultimate form that can bind in the MHC binding cleft
to be recognized by TCR. »

[0044] MIIC EPITOPE - a polypeptide having a known or predicted binding

affinity for 2 mammalian class I or class IT major histocompatibility complex (MHC) molecule.
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[0045] HOUSEKEEPING EPITOPE ~ In a preferred embodiment, a housekeeping
epitope is defined as a polypeptide fragment that is an MHC epitope, and that is displayed on a
cell in which housekeeping proteasomes are predominanfly active. In another preferred
embodiment, a housekeeping epitope is defined as a polypeptide containing a housekeeping
epitope according to the foregoing definition, that is flanked by one to several additional amino
acids. In another preferred embodiment, a housekeeping epitope is defined as a nucleic acid
{hat encodes a housekeeping epitope according to the foregoing definitions. Exemplary
housekeeping epitopes are provided in U.S. Application Nos. 10/117,937, filed on April 4,
2002 (Pub. No. 20030220239 Al), and 10/657,022, and in PCT Application No.
PCT/US2003/027706 (Pub. No. WO04022709A2), filed 9/5/2003; and U.S. Provisional
Application Nos. 60/282,211, filed on April 6, 2001; 60/337,017, filed on November 7, 2001;
60/363210 filed 3/7/02; and 60/409,123, filed on September 5, 2002. Each of the listed
applications is entitled EPITOPE SEQUENCES.

[0046] IMMUNE EPITOPE — In a preferred embodiment, an immune epitope is
defined as a polypeptide fragment that is an MHC epitope, and that is displayed on a cell in
which immunoproteasomes are predominantly active. In another preferred embodiment, an
immune epitope is defined as a polypeptide containing an immune epitope according to the
foregoing definition, that is flanked by one to several additional amino acids. In another
preferred embodiment, an immune epitope is defined as a polypeptide including an epitope
cluster scquence, having at least two polypeptide sequences having a known or predicted
affinity for a class I MHC. In yet another preferred entbodiment, an immune epitape is defined
as a nucleic acid that encodes an immune epitope according to any of the foregoing definitions.

0047} TARGET CELL - In a preferred embodiment, a target cells is a cell
associated with a pathogenic condition that can be acted upon by the components of the
immune system, for example, a cell infected with a virus or other intracellular parasite, or a
neoplastic cell. In another embodiment, a target cell is a cell to be targeted by the vaccines and
methods of the invention. Examples of target cells according to this defiition include but are
not necessarily limited to: a neoplastic cell and a cell harboring an intracellular parasite, such
as, for example, a virus, a bacterium, or a protozoan. Target cells can also include cells that
arc targeted by CTL as a part of an assay to determine or confirm proper epitope liberation and
processing by a cell expressing immunoproteasome, to determine T cell specificity or
immunogenicity for a desired epitope. Such cells can be transformed to express the liberation

sequence, or the cells can simply be pulsed with peptide/epitope.
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[0048] TARGET-ASSOCIATED ANTIGEN (TAA) — a protein or polypeptide
present in a target cell.

[0049]  TUMOR-ASSOCIATED ANTIGENS (LuAA)—a TAA, wherein the target
cell is a neoplastic cell.

[0050] HLA EPITOPE — a polypeptide having a known or predicted binding
affinity for a human class I or class T HLA complex molecule.

[0051] ANTIBODY - a natural immunoglobulin (Ig), poly- or monoclonal, or any
molecule composed in whole or in part of an Jg binding domain, whether derived
biochemically, or by use of recombinant DNA, or by any other means. Examples include inter
alia, F(ab), single chain Fv, and Ig variable region-phage coat protein fusions.

[0052] SUBSTANTIAL SIMILARITY - this term is used to refer to sequences
that differ from a reference sequence in an inconsequential way as judged by examination of
the sequence. Nucleic acid sequénces encoding the same amino acid sequence are substantially
similar despite differences in degenerate positions or minor differences in length or
composition of any non-coding regions. Amino acid sequences differing only by conservative
substilution or minor length variations arc substantially similar. Additionally, amino acid
sequences comprising housekeeping epitopes that differ in the number of N-terminal flanking
residues, or immune epitopes and epitope clusters that differ in the number of flanking residues
at cither terminus, are substantially similar. Nucleic acids that encode substantially similar
amino acid sequences arc themselves also substantially similar.

[0053] " FUNCTIONAL SIMILARITY — this term is used to refer to sequences that
differ from a reference sequence in an inconsequential way as judged by examination of a
biological or biochemical property, although the sequences may not be substantially similar.
For example, two nucleic acids can be useful as hybridization probes for the same sequence but
encode differing amino acid sequences. Two peptides that induce cross-reactive CTL responses
are functionally similar even if they differ by non-conservative amino acid substitutions (and
thus may not be within the substantial similarity definition). Pairs of antibodies, or TCRs, that
recognize the same epitope can be functionally similar to each other despitg whatever
structural differences exist. Testing for functional similarity of immunogenicity can be
conducted by immunizing with the “altered” antigen and testing the ability of an elicited
response, including but not limited to an antibody response, a CTL response, cytokine
production, and the like, to recognize the target antigen. Accordingly, lwo sequences may be

designed to differ in certain respects while retaining the same function. Such designed
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sequence variants of disclosed or claimed sequences are among the embodiments of the present
invention.

[0054] EXPRESSION CASSETTE - a polynucleotide sequence encoding 2
polypeptide, operably linked to a promoter and other transcription and translation control
elements, including but not limited to enhancers, termination codons, internal n'bosorﬁe entry
sites, and polyadenylation sites. The cassettc can also include sequences that facilitate moving
it from one host molecule to another.

[0055] EMBEDDED EPITOPE - in some embodiments, an embedded epitope is
an epitope that is wholly contained within a longer polypeptide; in other embodiments, the
term also can include an epitope in which only the N-terminus or the C-terminus is embedded
such that the epitope is nat wholly in an interior position with respect to the longer polypeptide.

[0056] MATURE EPITOPE — a peptide with no additional sequence beyond that
present when the epitape is bound in the MHC peptide-binding cleft.

[0057] EPITOPE CLUSTER - a polypeptide, or a nucleic acid sequence encoding
it, that is a segment of a protein sequence, including a native protein sequence, comprising two
or more known or predicted epitopes with binding affinity for a shared MHC restriction
element. Tn preferred embodiments, the density of epitopes within the cluster is greater than
the density of all known or predicted epitopes with binding affinity for the shared MHC
restriction element within the complete protein sequence. Epitope clusters are disclosed and
more fully defined in .S, Patent Application No. 09/561,571 entitled EPTTOPE CLUSTERS.

[0058] LIBERATION SEQUENCE — a designed or engineered sequence
comprising or encoding a housekeeping cpitope embedded in a larger sequence that provides a
context allowing the housekeeping cpitope to be liberated by processing activities including,
for example, immunoproteasome activity, N terminal trimming, and/or other processes or
activities, alone or in any combination.

[0059]  CTLp- CTL precursors are T cells that can be induced to exhibit cytolytic
activity. Secondary in vitro lytic activity, by which CTLp are generally observed, can arise
from any combination of naive, effector, and memory CTL ir vivo.

[0060] MEMORY T CELL — A T cell, regardless of its location in the body, that
has been previously activated by antigen, but is in a quiescent physiologic state requiring re-
exposure to antigen in order to gain effector function. Phenotypically they are generally
CDG2L” CDA44™ CD107¢7 IGN-y LT§ TNF-&/ and is in GO of the cell cycle.

[0061] ‘ EFFECTOR T CELL — A T cell that, upon encountering antigen antigen,

readily exhibits effector function. Effector T cells are generally capable of exiting the
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lymphatic system and entering the immunological periphery. Phenotypically they are generally
CD621; CD44™ CD107¢" IGN-y' LTS TNF-¢¢" and actively cycling.

[0062] EFFECTOR FUNCTION — Generally, T cell activation gencrally, including
acquisition of cytolytic activity and/or cytokine secretion.

[0062?] INDUCING a T cell response — Includes in many embodiments the process
of generating a T cell response from naive, or in some contexs, quiescent cells; activating T
cells.

[0064] AMPLIFYING a T cell response — Includes in many embodimentsthe
process or increasing the number of cells, the mumber of activated cells, the level of activity,
rate of proliferation, or similar parameter of T cells involved in a specific response.

[0065] ENTRAINMENT — Includes in many embodiments an induction that
confers particular stability on the immune profile of the induced lineage of T cells.

[0066] TOLL-LIKE RECEPTOR (TLR) — Toll-like receptors (TLRs) are a family
of pattern recognition receptors that are activated by specific components of microbes and
certain host molecules. As part of the innate immune system, they contribute to the first line of
defense against many pathogens, but also play a role in adaptive immunity.

[0067] TOLL-LIKE RECEPTOR (TLR) LIGAND - Any molecule capable of
binding and activating a toll-like recepetor. Examples include, without Limitation: poly IC A
synthetic, double-stranded RNA know for inducing interferon. The polymer is made of one
strand each of polyinosinic acid and polycytidylic acid, double-stranded RNA, unmethylated
CpG  oligodeoxyribonucleotide or other immunostimulatory — sequences (ISSs),
lipopolysacharide (LPS) , f-glucans, and imidazoquinolincs, as well as derivatives and
analogues thereof.

[0068] IMMUNOPOTENTIATING ADJUVANTS - Adjuvants that activate
PAPC or T cells including, for example: TLR ligands, endocytic-Pattern Recognition Receptor
(PRR) ligands, quillaja saponins, tucaresol, cytokines, and the like. Some preferred adjuvants
are disclosed in Marciani, D.J. Drug Discovery Today 8:934-943, 2003. »

[0069] TMMUNOSTIMULATORY SEQUENCE (ISS) - Generally an
oligodeoxyribonucleotide containing an nnmethlylated CpG sequence. The CpG may also be
embedded in bacterially produced DNA, particularly plasmids. Further embodiments include
various analogues; among preferred embodiments are molecules with one or more
phosphorothioate bounds or non-physiologic bases.

[0070] VACCINE - In preferred embodiments & vaccine can be an immunogenic

composition providing or aiding in prevention of discase. In other embodiments, a vaccine is a
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composition that can provide or 2id in a cure of a disease. In others, a vaccine composition can
provide or aid in amelioration of a disease. Further embodiments of a vaccine immunogenic
composition can be used as {herapeutic and/or prophylactic agents.

[0071] IMMUNIZATION - a process to induce partial or complete protection
against a disease. Alternalively, a process to induce or amplify an immune system response to
an antigen. In the second definition it can connote a protective immune response, particularly
proinflammatory or active immunity, but can also include a regulatory response. Thus in some
embodiments immunization is distinguished from tolerization (a process by which the immune
system avoids producing proinflammatory or active immunity) while in other embodiments this
term includes tolerization.

[0072]

particular amino acid sequence can consist of codons specifying that (poly)peptide, but can

ENCODE - an open-ended term such that a nucleic acid encoding a

also comprise additional sequences cither translatable, or for the control of transcription,
translation, or replication, or to facilitate manipulation of some host nucleic acid construct.
[0073]
particular TuAA or at least one TuAA from a set of selected TuAAs.
[0074] REDUNDANCY - the degree to which a population of tumor cells, or

COVERAGE - the fraction or proportion of tumor cells expressing a

some subset of them, express more than one of a sclected set of TuAAs.
Tumor Associated Antigens

[0075] Examples of TuAAs useful in embodiments disclosed herein include
tyrosinase (SEQ. ID NO. 1), melan-A, (SEQ. ID NO. 2), S$SX-2, (SEQ. ID NO.3), PSMA
(prostate-specific membrane antigen) (SEQ. ID NO. 4), MAGE-1, (SEQ. ID NO. 5), MAGE-3
(SEQ. ID NO. 6), NY-ESO-1, (SEQ. ID NO. 7), PRAME, (SEQ. ID NO.8), and Her2/Neu
(SEQ. ID NO. 9). The natural coding sequences for these nine proteins, or any segments
within them, can be determined from their cDNA or complete coding (cds) sequences, SEQ. ID-
NOS. 10-18, respectively.

Table 1. SEQ. ID NOS.

17-

SEQ. ID NO. IDENTITY %%ﬁgg{g‘f

1 Tyrosinase protein P14679

2 Melan-A protein Q16655

3 ISSX-2 protein INP_003138

4 IPSMA protein INP_004467

5 IMAGE-1 protein [P43355

6 IMAGE-3 protein P43357

7 INY-ESO-1 protein IP78358
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8 PRAME protein INP 006106
9 Her2/Neu protein P04626

10 Tyrosinase cDNA INM_000372
11 Melan-A ¢cDNA V06452

12 SSX-2 cDNA INM_003147
13 PSMA cDNA INM_004476
14 MAGE-1 cds M77481

15 MAGE-3 cds [U03735

16 INY-ESO-1 ¢cDNA U87459

17 IPRAME cDNA INM_006115
18 Her2/Neu cDNA M11730

#%A]] accession numbers used here and throughout can be accessed through the NCBT
databases, for example, through the Entrez seek and retrieval system on the world wide web.

{0076] Tyrosinase is a melanin biosynthetic enzyme that is considered one of the
most specific markers of melanocytic differentiation. Tyrosinase is expressed in few cell types,
primarily in melanocyles, and high levels are often found in melanomas. The usefulness of
tyrosinase as a TuAA is taught in U.S. Patent 5,747,271 entitled “METHOD FOR
IDENTIFYING INDIVIDUALS SUFFERING FROM A CELLULAR ABNORMALITY
SOME OF WHOSE ABNORMAL CELLS PRESENT COMPLEXES OF HLA-
A2/TYROSINASE DERIVED PEPTIDES, AND METHODS FOR TREATING SAID
INDIVIDUALS”.

[0077] GP100, also known as PMell7, also is a melanin biosynthetic protein
expressed at high levels in melanomas. GP100 as a TuAA is disclosed in U.S. Patent
5,844,075 entitled “MELANOMA. ANTIGENS AND THEIR USE IN DIAGNOSTIC AND
THERAPEUTIC METHODS,”.

[0078] Melan-A, also called MART-1 (Melanoma Antigen Recognized by T cells),
is another melanin biosynthetic protein expressed at high levels in melanomas. The usefulness
of Melan-A/MART-1 as a TuAA is taught in U.S. Patent Nos. 5,874,560 and 5,994,523 both
entitiled “MELANOMA ANTIGENS AND THEIR USE IN DIAGNOSTIC AND
THERAPEUTIC METHODS,” as well as U.S. Patent No. 5,620,886, entitled “ISOLATED
NUCLEIC ACID SEQUENCE CODING FOR A TUMOR REJECTION ANTIGEN
PRECURSOR PROCESSED TO AT LEAST ONE TUMOR REJECTION ANTIGEN
PRESENTED BY HLA-A2”,

[0079] SSX-2, also know as Hom-Mcl-40, is a member of a family of highly
conserved cancer-testis antigens (Gure, A.O. et al. Int. J. Cancer 72:965-971, 1997). Iis

identification as a TuAA is taught in U.S. Patent 6,025,191 entitled “ISOLATED NUCLEIC
15
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ACID MOLECULES WHICH ENCODE A MELANOMA SPECIFIC ANTIGEN AND USES
THEREOF,”. Cancer-testis antigens are found in a variety of tumors, but are generally absent
from normal adult tissues except testis. Expression of different members of the SSX family
has been found in various tumor cell lines. Due to the high degree of sequence identity among
SSX family members, similar epitopes from more than one member of the family will be
generated and able to bind to an MIIC melecule, so that some vaccines directed against one
, member of this family can cross-react and b effective against other members of this family.

[0080] MAGE-1 (melanoma-associated antigen-1), MAGE-2 (melanoma-
associated antigen-2), and MAGE-3 (melanoma-associated antigen-3) are members of another
family of cancer-testis antigens originally discovered in melanoma but found in a variety of
tumors. The identification of MAGE proteins as TuAAs is taught in U.S. Patent 5,342,774
entitled NUCLEOTIDE SEQUENCE ENCODING THE TUMOR REJECTION ANTIGEN
PRECURSOR, MAGE-1, and in numerous subsequent patents. Currently there are 17 entries
for (human) MAGE in the SWISS Protein database. There is extensive similarity among these
proteins, such that in many cases, an epitope from one can induce a cross-reactive response to
other members of the family. A few members of the MAGE family have not been observed in
tumors, most notably MAGE-H1 and MAGE-DI, which are expressed in testes and brain, and
bone marrow stromal cells, respcctively. The possibility of cross-reactivity on normal tissue is
ameliorated by the fact that thoy are among the least similar to the other MAGE proteins.

[o081] GAGE-1 is a member of the GAGE family of cancer testis antigens (Van
den Eynde, B, et al,, J. Exp. Med. 182: 689—693, 1995; U.S Patent Nos’. 5,610,013; 5648226;
5,858,689; 6,013,481; and 6,069,001). The PubGene database currently lists 12 distinct
accessible members, some of which are synonymously known as PAGE or XAGE. GAGE-1
through GAGE-S have a very high degree of sequence identity, so most epitopes can be shared
among multiple members of the family.

[0082] BAGE is a cancer-testis antigen commonly expressed in melanoma,
particularly metastatic melanoma, as well as in carcinomas of the lung, breast, bladder, and
squamons cells of the head and nmeck. Its usefulness as a TuAA is taught in U.S. Patent
Nos. 5,683,88 entiltled “TUMOR REJECTION ANTIGENS WHICH CORRESPOND TO
AMINO ACID SEQUENCES IN TUMOR REJECTION ANTIGEN PRECURSOR BAGE,
AND USES THEREOF” and 5,571,711 entitled “ISOLATED NUCLEIC ACID MOLECULES
CODING FOR BAGE TUMOR REJECTION ANTIGEN PRECURSORS,” each.

10083} NY-ESO-1, also known as CTAG-1 (Cancer-Testis Antigen-1) and CAG-3

(Cancer Antigen-3), is a cancer-testis antigen found in a wide variety of tumors. NY-ESO-1 as
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a TuAA is disclosed in U.S. Patent 5,804,381 entifled ISOLATED NUCLEIC ACID
MOLECULE ENCODING AN ESOPHAGEAL CANCﬁR ASSOCIATED ANTIGEN, THE
ANTIGEN ITSELE, AND USES THEREOF. A paralogous locus encoding antigens with
extensive sequence identity, LAGE-la/s and LAGE-1b/L, has been disclosed in publicly
available assemblies of the human genome, and has been concluded to arise through alten}ate
splicing. Additionally, CT-2 (or CTAG-2, Cancer-Testis Antigen-2) appears to be either an
allele, a mutant, or a sequencing discrepancy of LAGE-1b/L. Due to the extensive sequence
identity, many epitopes from NY-ESO-1 can alse induce immunity to tumors expressing these
other antigens. See Figure 1. NY-ESO-1 and LAGE are virtually identical through amino acid
70. From amino acid 71 through 134 the longest run of identity between the two proteins is6
residues, but potentially cross-reactive sequences are present. From amino acid 135 through
180, NY-ESO and LAGE-1a/s are identical except for a single residue, but LAGE-1b/L is
unrelated due to the alternate splice. The CAMEL and LAGE-2 antigens appear to derive from
the LAGE-1 mRNA, but from alternate reading frames, thus giving rise to unrelated protein
sequences. More recently, GenBank Accession AF277315.5, Homo sapiens chromosome X
clone RPS-865E18, RP5-1087L.19, complete sequence, reports three independent loci in this
region which are labeled as LAGE! (corresponding to CTAG-2 in the genome assemblies),
LAGE2-A and LAGE2-B (both corresponding to CTAG-1 in the gename assemblies).

[0084] PRAME, also know as MAPE, DAGE, and OIP4, was originally observed
as a melanoma antigen. Subsequently, it has been recognized as a cancer-testis (CT) antigen,
but unlike many CT antigens, such as, MAGE, GAGE and BAGE, PRAME is expressed in
acute myeloid leukemias. PRAME is a member of the MAPE family, which consists largely of
hypothetical proteins with which it shares limited sequence similarity. The usefulness of
PRAME as a TuAA is taught in U.S. Patent 5,830,753 entitled “ISOLATED NUCLEIC ACID
MOLECULES CODING FOR TUMOR REJECTION ANTIGEN PRECURSOR DAGE AND
USES THEREOF,”.

[0085] PSMA (prostate-specific membranes antigen), 2 TuAA described in U.S.
Patent 5,538,866 entitled “PROSTATE-SPECIFIC MEMBRANES ANTIGEN”, is expressed
by normal prostate epithelium and, at a higher level, in prostatic cancer. It has also been found
in the neovasculature of non-prostatic tumors. PSMA can thus form the basis for vaccines
directed to both prostate cancer and to the neovasculature of other tumors. This later concept
is more fully described in a provisional U.S. Patent Application No. 60/274,063 entitled
“ANTI-NEOVASCULAR VACCINES FOR CANCER,” filed March 7, 2001, and US.
Application No. 10/094,699 (Pub. No. 20030046714 Al), filed on March 7, 2002, entitled
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“ANTLI-NEOVASCULAR PREPARATIONS FOR CANCER,”. Briefly, as tumors grow they
recruit ingrowth of new blood vessels. This is understood to be necessary to sustain growth as
the centers of unvascularized tumors are gencrally necrotic and angiogenesis inhibitors have
been reported to cause tumor regression. Such new blood vessels, or neovasculature, expfcss
antigens not found in established vessels, and thus can be specifically targeted. By inducing
CTL against neovascular antigens the vessels can be disrupted, interrupting the flow of
nutrients to, and removal of wastcs from, tumors, leading to regression.

[0086] Alternate splicing of the PSMA mRNA leads to a protein with an apparent
start at Metsg, thereby deleting the putative membrane anchor region of PSMA as described in
U.S. Patent 5,935,818 entiflod “ISOLATED NUCLEIC ACID MOLECULE ENCODING
ALTERNATIVELY SPLICED PROSTATE-SPECIFIC MEMBRANES ANTIGEN AND
USES THEREOF,”. A protein termed PSMA-like protein, Genbank accession number
AF261715, is nearly identical to amino acids 309-750 of PSMA, but has a different expression
profile. Thus the most preferred epitopes are those with an N-terminus localed from amino
acid 58 to 308.

[0087) PSA, prostate specific antigen, is a peptidase of the kallikrein family and a
differentiation antigen of the prostate. Expression in breast tissue has also been reported.
Alternate names include gamma—seminoprétein, kallikrein 3, seminogelase, seminin, and P-30
antigen. PSA has a high degree of sequence identity with the various alternate splicing
products prostatic/glandular kallikrein—1 and -2, as well as kalikrein 4, which is also expressed
in prostate and breast tissue. Other kallikreins generally share less sequence identity and hax;e
different expression profiles. Nonetheless, cross-reactivity that might be provoked by any
particular cpitope, along with the likelihood that that epitope would be liberated by processing
in non-target tissues (most generally by the housekeeping proteasome), should be considered in
designing a vaccine.

[0088] PSCA, prostate stem cell antigen, and also kmown as SCAH-2, is a
differentiation antigen preferentially expressed in prostate epithelial cells, and overexpresssed
in prostate cancers. Lower level expression is seen in some normal tissues including
neuroendocrine cells of the digestive tract and collecting ducts of the kidney. PSCA is
described in U.S. Patent 5,856,136 entitled “HUMAN STEM CELL ANTIGENS,”.

[0089] Synaptonemal complex protein 1 (SCP-1), also known as HOM-TES-14, is
a moiosis-associated protein and also a cancer-testis antigen (Tureci, O., et al. Proc. Natl.
Acad. Sci. USA 95:5211-5216, 1998). As a cancer antigen its expression is not cell-cycle

regulated and it is found frequently in gliomas, breast, renal cell, and ovarian carcinomas. It
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has some similarity to myosins, but with few enough identities that cross-Teactive epitopes are
not an immediate prospect.

[0090] The ED-B domain of fibronectin is also a potential target. Fibronectin is
subject to developmentally regulated alternative splicing, with the ED-B domain being °
encoded by a single exon that is used primarily in oncofetal tissues (Matsuura, H. and S,
Hakomori Proc. Natl. Acad. Sci. USA 82:6517-6521, 1985; Carnemolla, B. et al. J. Cell Biol.
108:1139-1148, 1989; Loridon-Rosa, B. et al. Cancer Res.50:1608-1612, 1990; Nicolo, G. el
al. Cell Differ. Dev. 32:401-408, 1990; Borsi, L. et al. Exp. Cell Res. 199:98-105, 1992;
Oyama, F. et al. Cancer Res. 53:2005-2011, 1993; Mandel, U. et al. APMIS 102:695-702,
1994; Farnoud, M.R. et al. Jnt. J. Cancer 61:27-34, 1995; Pujuguet, P. et al. Am. J. Pathol.
148:579-592, 1996; Gabler, U. qt al. Heart 75:358-362, 1996;Chevalier, X. Br. J. Rheumatol.
35:407-415, 1996; Midulla, M. Cancer Res. 60:164-169, 2000).

[0091] The ED-B domain is also expressed in fibronectin of the neovasculature
(Kaczmarek, J. et al. Int. J. Cancer 59:11-16, 1994, Castellani, P. et al. Int. J. Cancer 59:612-
618, 1994; Neri, D. et al. Nat. Biotech. 15:1271-1275, 1997; Karelina, T.V. and A.Z. Eisen
Cancer Detect. Prev. 22:438-444, 1998; Tarli, L. et al. Blood 94:192-198, 1999; Castellani, P.
et al. Acta Neurochir. (Wien) 142:277-282, 2000). As an oncofetal domain, the ED-B domain
is commonly found in the fibroncctin expressed by neoplastic cells in addition to being
expressed by the neovasculature. Thus, CTL-inducing vaccines targeting the ED-B domain can
exhibit two mechanisms of action: direct lysis of tumor cells, and disruption of the tumor’s
blood supply through destruction of the tumor-associated neovasculature. As CTL activity can
decay rapidly after withdrawal of vaccine, interference with normal angiogenesis can be
minimal. The design and testing of vaccines targeted to neovasculature is described in
Provisional U.S. Patent Application No. 60/274,063 entitled “ANTI-NEOVASCULATURE
VACCINES FOR CANCER,” filed on March 7, 2001, and in U.S. Patent Application
No. 10/094,699, (Pub. No. 20030046714 Al), entitled “ANTI-NEOVASCULATURE
PREPARATIONS FOR CANCER,” filed on March 7, 2002. A tumor cell line is disclosed in
Provisional U.S. Application No. 60/363,131, filed on March 7, 2002, entitled “HLA-
TRANSGENIC MURINE TUMOR CELL LINE,”.

10092} Carcinoembryonic antigen (CEA) is a paradigmatic oncofetal protein first
described in 1965 (Gold and Freedman, J. Exp. Med. 121: 439-462, 1965. Fuller references can
be found in the Online Medelian Inheritance in Man; record *114890. It has officially been
renamed carcinoembryonic antigen-related cell adhesion molecule 5 (CEACAMS). Its

expression is most strongly associated with adenocarcinomas of the epithelial lining of the
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digestive tract and in fetal colon. CEA is a member of the immunoglobulin supergene family
and the defining member of the CEA subfamily.

[0693] Survivin, also known as Baculoviral IAP Repeat-Containing Protein 5
(BIRCS), is another protein with an oncofetal pattern of expression. It is a member of the
inhibitor of apoptosis protein (IAP) gene family. It is widely over-expressed in cancers
(Ambrosini, G. et al., Nut. Med. 3:917-921, 1997, Velculiscu V.E. et al,, Nat. Genet. 23:387-
388, 1999) and its function as an inhibitor of apoptosis is believed to contribute to the
malignant phenotype.

[0094] HER2/NEU is an oncogene related to the epidermal growth factor receptor
(van de Vijver, et al., New Eng. .J. Med. 319:1239-1245, 1988), and apparently identical to the
¢-ERBB2 oncogene (Di Fiore, et al., Science 237: 178-182, 1987). The over-expression of
ERBB2 has been implicated in the ncoplastic transformation of prostate cancer. As with
HER2, it is amplified and over-expressed in 25-30% of breast cancers among other tumors
where expression level is correlated with the aggressiveness of the tumor (Slamon, et al., New
Eng. J. Med. 344:783-792, 2001). A more detailed description is available in the Online
Medelian Inheritance in Man; record *164870.

[0095]  Further examples of tumor-associated antigens include MelanA (MART-I),
gp100 (Pmel 17), tyrosinase, TRP-1, TRP-2, MAGE-1, MAGE-3, BAGE, GAGE-1, GAGE-2,
p15(38), CEA, RAGE, NY-ISO (LAGE), SCP-1, Hom/Mel-40, PRAME, p53, H-Ras, HER-
2/meu, BCR-ABL, F2A-PRL, H4-RET, IGH-IGK, MYL-RAR, Epstein Barr virus antigens,
EBNA, human papillomavirus (HPV) antigens E6 and E7, TSP-180, MAGE-4, MAGE-5,
MAGE-6, p185erbB2, p180cibB-3, c-met, nm-23HI, PSA, TAG-72-4, CA 19-9, CA 72-4,
CAM 17.1, NuMa, K-ras, p-Catenin, CDK4, Mum-1, p16, TAGE, PSMA, PSCA, CT7,
telomerase, 43-9F, 5T4, 791Tgp72, alpha-fetoprotein, 8-HCG, BCA225, BTAA, CA 125, CA
15-3 (CA 27.29BCAA), CA 195, CA 242, CA-50, CAM43, CD68KP1, CO-029, FGF-5,
G250, Ga733 (EpCAM), HTgp-175, M344, MA-50, MG7-Ag, MOV18, NB/70K, NY-CO-1,
RCAS1, SDCCAG16, TA-90 (Mac-2 binding protein\cyclophilin C-associated protein),
TAALSG, TAG72, TLP, TPS, and the like.

[0096] Additional tumor-associated antigens are described in Chen, YT,
“Identification of human tumor antigens by scrological expression cloning: an online review on
SEREX” Cancer Immun. 2004 [updated 2004 Mar 10; cited 2004 Apr 1] af world wide web ‘
cancerimmunotherapy.org/SERCX/; and Renkvist, N. et al., “A listing of tumor antigens

recognized by T cells,” Cancer Immunology Immunotherapy, 50:3-15 (2001).
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[0097] Table 2, adapted from Scanlan et al,, “The cancer/testis genes: Review,
standardization, and commentary,” Cancer Immunity 4:1 (January 23, 2004), provides a listing
of CT Antigens. Table 3 provides the frequency of mRNA expression in various tumor types
for Fhe CT antigens in Table 2. Scanlan et al, “The cancer/testis genes: ‘Review,

standardization, and commentary,” Cancer Immunity 4:1 (January 23, 2004).

Tablc 2
Listing of CT genes

CT Transeript/Transcript Family Members/CT ldentifier (Synonyms)
Identifier family .
CT1 MAGEA MAGEA1/CT1.1, MAGEA2/CT1.2,

MAGEA3/CT1.3, MAGEA4/CT1.4,
MAGEAS5/CT1.5, MAGEAG6/CTL.6,
MAGEAT7/CT1.7, MAGEAS/CT1.8, MAGEAY/CT.9,
MAGEA10/CT1.10, MAGEA11/CT1.11],
MAGEA12/CT1.12

CT12 BAGE BAGE/CT2.1, BAGE2/CT2.2, BAGE3/CT2.3,
BAGE4/CT2.4, BAGE5/CT2.5

C13 MAGEB MAGEB1/CT3.1, MAGEB2/CT3.2, MAGEBS/CT3.3,
MAGEBG6/CT3.4
CT4 GAGE! GAGE1/CT4.1, GAGE2/CT4.2, GAGE3/CT4.3,

GAGEA4/CT4.4, GAGE5/CTA4.5, GAGEG6/CT4.6,
GAGE7/CT4.7, GAGES/CT4.8

CTs SsX SSX1/CT5.1, SSX2/CT5.2a, SSX2/CT5.2b,
SSX3/CT5.3, SSX4/CTS.4

CT6 NY-ESO-1 NY-ESO-1/CTé6.1, LAGE-1a/CT6.2a, LAGE-
16/CT6.2b
CT7 MAGEC1 " | MAGECL/CT7.1, MAGEC3/CT7.2
CT8 SYCP1 SYCP1/CT8
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CT9 BRDT BRDT/CT9

CT10 | MAGEEl MAGEEV/CT10

CT11 CTpll/SPANX SPANXA1/CT11.1, SPANXB1/CT11.2,
SPANXC/CT11.3, SPANXD/CT11.4

CT12 | XAGE-1/GAGED XAGE-1a/CT12.1a, XAGE-1b/CT12.1b, XAGE-
16¢/CT12.1¢, XAGE-1d/CT12.1d, XAGE-2/CT12.2,
XAGE-3a/CT12.3a, XAGE-3b/CT12.3b, XAGE-
4/CT12.4

CT13 | HAGE HAGE/CT13

CT14 | SAGE SAGE/CT14

CT15 ADAM2 ADAM2/CT15

CT16 | PAGE-5 PAGE-5/CT16.1, CT16.2

CTi7 | LIP1 LIP1/CT17

CT18 | NASS NASS/CT12

CT19 IL13RA1 IL13RAL/CTI9

CT20 | TSP50 TSP50/CT20

CT21 CTAGE-1 CTAGE-1/CT21.1, CTAGE-2/CT21.2

CT22 | SPA17 SPA17/CT22

CT23 OY-TES-1 OY-TES-1/CT23

CT24 | CSAGE CSAGE/CT24.1, TRAG3/CT24.2

CT25 MMA1/DSCR8

MMA-1a/CT25.1a, MMA-16/CT25.1b
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CT26 | CAGE CAGE/CT26

CT27 | BORIS BORIS/CT27

CT28 | HOM-TES-85 HOM-TES-85/CT28

CT29 | AF15q14/ D40 D40/CT29

CT30 | E2F-like/HCAG661 HCA661/CT30

CT31 | PLU-1 PLU-1/CT31

CT32 | LDHC L.DHC/CT32

CT33 | MORC MORC/CT33

CT34 | 8GY-1 SGY-1/CT34

CT35 | Spoll SPO11/CT35

CT36 | TPX1 TPX-1/CT36

CT37 | NY-SAR-35 NY-SAR-35/CT37

CT38 | FTHL17 FTHL17/CT38

CI39 | NXF2 NXF2/CT39

CT40 | TAF7L TAFTL/CT40

CT41 | TDRDI TDRD1/CT41.1, NY-CO-45/CT41.2

CT42 | TEX1S TEX15/CT42 )

CT43 | FATE FATE/CT43

CT4;1 TPTE TPTE/CT44 |
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[0098] Additional antigens associated with tumor neovasculature are VEGFR2
(vascular endothelial growth factor receptor 2) described in U.S. Patent No. 6,342,221;
and Tie-2, an endothelium specific receptor tyrosine kinase which is described in W09943801.

[0099] One of skill in the art will appreciate that any other antigen or protein
associaled with vascular cells can be a target for the immunogenic compositions, including
those that are presently known and those yet to be identified.

Compositions

[0100] Immunogenic compositions, including, for example, vaccines, can be
prepared using whole antigen or an epitopic peptide. Peptide immunogens can be readily
prepared using standard peptide synthesis means known in the art, for example. Immunogens
can be prepared commercially by ong of numerous companies that do chemical synthesis. An
example such a company is American Peptides, Inc., where the distributor is CLINALFA AG
(Laufelfingen, Switzerland). The antigens or immunogens can be prepared in accordance with
GMP standards and purity can be assessed by analytical HPLC. The product can be
characterized by amino-acid analysis and tested for sterility and the absence of pyrogens.

[0101] An antigen may be delivered to an animal’s system either directly or
indirectly. For example, a polypeptide may be delivered directly as the polypeptide, or it may
be delivered indircctly, for example, using a DNA construct or veclor, or a recombinant virus
that codes for the desired antigen. Any vector driving expression in a professional antigen
presenting ccll can be suitable for this purpose. In indirect delivery, the antigen is expressed in
the cell, then presented by the MHC Class T on the surface of the cell to stimulate a CTL
response. Bxpression of a secreted form of the antigen can be useful to induce an antibody
response recognizing antigens that are membrane proteins.

[0102] In a preferred embodiment, an encoded antigen can be delivered in the form
of a naked plasmid expression vector. Particularly useful constructs are disclosed in U.S.
Patent Application No. 09/561,572, entitled “EXPRESSION VECTORS ENCODING
EPITOPES OF TARGET-ASSOCIATED ANTIGENS;” US. Patent Application
No. 10/292,413 (Pub. No. 20030228634 Al), entitled “EXPRESSION VECTORS
ENCODING EPITOPES OF TARGET -ASSdCIATED ANTIGENS AND METHODS FOR
THEIR DESIGN;” U.S. Patent Application No. 10/225,568 (Pub No. 2003-0138808); PCT
Application No. PCT/US2003/026231 (Pub. No. WO 2004/018666), U.S. Patent No.
6,709,844, entitled AVOIDANCE OF UNDESIRABLE REPLICATION INTERMEDIATES
IN PLASMIND PROPAGATION, and in U.S. Patent Application No. 10/026,066 (Pub. No.
20030215425 Al), entitled EPITOPE SYNCHRONIZATION IN ANTIGEN PRESENTING
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CELLS. Additional methodology, compositions, peptides, and peptide analogues are disclosed
in U.S. Provisional Application No. _/__,  (Attorney Docket MANNK.038PR), filed on
the same date as the instant application, entitled “SSX-2 PEPTIDE ANALOGS;”. Further
methodology, compositions, peptides,'and peptide analogues are disclosed in U.S. Provisional
Application No. _/__,__ (Attorney Docket MANNK.039PR), filed on the same date as the
instant application, entitled “NY-ESO PEPTIDE ANALOGS;”. The feasibility of and gencral
procedures related to the use of naked DNA for immunization are described in U.S. Patent No.
5,589,466, entitled “INDUCTION OF A PROTECTIVE IMMUNE RESPONSE IN A
MAMMAL BY INJECTING A DNA SEQUENCE” and in U.S. Patent No. 5,679,647, entitled
“METHODS AND DEVICES FOR IMMUNIZING A HOST AGAINST TUMOR-
ASSOCIATED ANTIGENS THROUGH ADMINISTRATIONS OF NAKED
POLYNUCLEOTIDES WHICH ENCODE TUMOR-ASSOCIATED  ANTIGENIC
PEPTIDES,”. The former teaches only intramuscular or intradermal injection while the latter
teaches only administration to skin or mucosa.

[0103] In a preferred embodiment, the antigen can be administered directly to the
lymphatic system. Intranodal administration for the generation of CTL is taught in U S, Patent
Application Nos. 09/380,534 and 09/776,232 (Pub. No.20020007173 Al), and in PCT
Application No. PCTUS98/14289 (Pub. No. W09902183A2) each entitled “A METHOD OF
INDUCING A CTL RESPONSE,”. Single bolus injection intra lymph node (i.ln.) required
only 0.1% of the dose required in order to obtain a similar level of CTL response by
intramuscular (im.) injection. Therefore a protective responsc can be established against
systemic viral infection with a single bolus delivered i.In., but not with a dose nearing the
practical limit delivered im. Repeated bolus injeoﬁoné im. failed to establish a protective
Tesponse against a peripheral virus infection or transplanted tumor, whereas lower doses
administered iln. were completely effective. Particularly useful infranodal immunization
protocols are taught in Provisional U.S. Patent Application No. 60/479,393, entifled
“METHODS TO CONTROL MAGNITUDE AND QUALITY THE MHC CLASS I-
RESTRICTED IMMUNE RESPONSE,” and in U.S. Patent Application No. _/
entitled “METHODS TO ELICIT, ENHANCE AND SUSTAIN IMMUNE RESPONSES
AGAINST MHC CLASS I-RESTRICTED EPITOPES, FOR PROPHYLACTIC OR
THERAPEUTIC PURPOSE” (Attorney Docket No. MANNK.034A) (Pub. No.

), filed on date even with the instant Application.
[0104] A class of epitopes that can be advantageous in anti-cancer immunogenic

compositions are housekeeping epitopes. These are produced through the action of the
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housekeeping (or standard) proteasome, Housekeeping epitopes can be liberated from the
translation product of expression vectors through proteolytic processing by the
imimunoproteasome of professional antigen presenting cells (pAPC). In one embodiment of
the invention, sequences flanking the housekeeping epitope(s) can be altered to promotc
cleavage by the immunoproteasome at the desired location(s). Housekeeping epitopes, their
uscs, and identification are described in U.S. Patent Application Nos. 09/560,465 filed on April
28, 2000, and U.S. Patent Application No. 10/026,066 (Pub. No. 20030215425 Al), filed on
December 7, 2001, entitled “EPITOPE SYNCHRONIZATION IN ANTIGEN PRESENTING
CELLS,” and U.S. Patent Application No. 09/561,074, filed on April 28, 2000, entitled
“METHOD OF EPITOPE DISCOVERY,” .

[0105] Examples of housekeeping epitopes are disclosed in Provisional U.S. Patent
Applications Nos. 60/282,211, filed on April 6, 2001; 60/337,017, filed on November 7, 2001;
60/363210 filed March 7, 2002; and 60/409,123, filed on September 5, 2002; U.S. Patent
Application No. 10/117,937 (Publication No. 20030220239A1), filed on April 4, 2002; and
U.S. Patent Application No. 10/657,022, and PCT Application No. PCT/US2003/027706 (Pub.
No. W004022709A2) both entitled EPITOPE SEQUENCES.

[0106] Tn other embodiments of the invention, the housekeeping epitope(s) can be
flanked by arbitrary sequences or by sequences incorporating residues known to be favored in
immunoproteasome cleavage sites. As used herein the term “atbitrary sequences” refers to
sequences chosen without reference fo the native sequence context of the epitope, their ability
to promote processing, or immunological finction. In further embodiments of the invention
multiple epitopes can be arrayed head-to-tail. These arrays can be made up entirely of
housekeeping epitopes. Likewise, the arrays can include alternating housekeeping and immune
epitopes.  Alternatively, the arrays can include housckeeping epitopes flanked by immune
epitopes, whether complete or distally truncated. Further, the arrays can be of any other similar
arrangement. There is no resiriction on placing a housekeeping epitope at the terminal
positions of the array. The vectors can additionally contain authentic protein coding sequences
or segments thereof containing epitope clusters as a source of immune epitopes. The term
“authentic” refers to natural protein sequences.

[0107] Epitope clusters and their uses are described in U.S. Patent Application
Nos. 09/561,571, entitled “EPITOPE CLUSTERS,” filed on April‘28, 2000; 10/005,905,
eatitled “EPITOPE SYNCHRONIZATION IN ANTIGEN PRESENTING CELLS,” filed on
November 7, 2001; and 10/026,066, filed on December 7, 2001, also entitled “EPITOPE
SYNCHRONIZATION IN ANTIGEN PRESENTING CELLS,”.
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[0108] Tn another embodiment of the invention an encoded antigen can be
delivered in the form of a viral vector. A wide array of viruses with modified genomes adapted
to express interposed reading frames but often no, or at least a reduced number of, viral
proteins are known in the art, including without limitation, retroviruses including lentiviruses,
adenoviruses, parvoviruses including adeno-as‘sociated vitus, herpesviruses, and poxviruses
including vaccinia virus. Such viral vectors facilitate delivery of the nucleic acid component
into the cell allowing for expression. A subset of these vectors, such as retroviruses and
parvoviruses, promote integration of their nucleic acid component into the host genome,
whereas others do not.

[0109] Bacteria can also serve as vectors, that is they can be used to deliver a
nucleic acid molecule capable of causing expression of an antigen. For example, a strain of
Listeria monocytogenes has been devised that effects its own lysis upon entering the cytosol of
macrophages (its hormal target), thereby releasing plasmid from which antigen is subsequently .
expressed (Dietrich, G. et al, Biorechnology 16:181-185, 1998). Shigela flexneri and
[Fischerichia coli have been similarly used (Sizemore, D.R. et al., Science 270:299-302, 1995,
and Courvalin, P. et al,, Life Sei. 318:1207-1212, 1995, respectively,).

[0110] The use of microbial vectors for nucleic acid delivery can\g be complicated
by the immune reactions the vectors themselves provoke. When prolonged or repeatcd
administration is required, antibody elicited by the earlier treatment can prevent useful
quantities of the vector from ever reaching its intended host. However, by direct administration
intoa lymph node, for example, the combination of proximity to host cells and the much
reduced effective dose makes it possible to administer a dose capable of evading or
overwhelming an existing antibody titer.

[0111] The word vector has been used, here and elsewhere, in reference to several
modalities and variously modified (e.g., expression veotor, viral vector, delivery vector, etc.).
The underlying principle is that a nucleic acid capable of causing cxpression of an antigen,
rather than the antigen itsclf, ultimately arrives in an APC. Unless modified, explicitly or by
local context, the term vector as used herein is intended to encompass all such possibilities.

[0112] The techniques discussed sbove are distinct from the approach of
modifying the microbial genome, including exira-chromosomal DNA, such that the antigen is
produced as a component of the microbe, which is then itself administered as the immunogen.
Examples of microbes used in the genomic modification approach include viruses, bacteria,
fungi, and protazoa. In embodiments of the invention described herein, the compositions,

including the vaccines, can include the already synthesized antigen or a nucleic acid capable of
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causing an APC to express the antigen in vivo. In alternative embodiments, combinations of
these two techniques are used. For example, one embodiment contemplates the use of a virus
vector as discussed above that also incorporates a target epitope into a capsid or envelope
protein.

[0113] Antigens may be used alone or may be delivered in combination with other
antigens or with other compounds such as cylokines. Cytokines that are known to enhance
immune stimulation of CTL responses, include, for example, GM-CST, IL- 12, IL-2, TNF,
IFN, IL-18, IL-3, IL-4, IL-8, IL-9, IL-13, IL-10, IL- 14, TL-15, G-SCF, IFN alpha, IFN beta, IFN
gamma, TGF alpha, TGF beta, and the like. Cytokines are known in the art and are readily
available in the literature or commercially. Many animal and human tumors have been shown
to produce cytokines, such as IL-4, IL-10, TGF-B, that are potent modulators of the immune
response and that protect tumors from immune-mediated desiruction. The production of IL-4,
IL.-10 or TGF-B by tumors may achieve this protective effect by suppressing the induction of
cellular immunity, including the elaboration of CTL responses. Alternatively, cytokines that
support CTL responses can be exogenously added to help in the balance between induction of
anti-tumor cell mediated and non-tumor-destructive humoral responses. Sevéral such
exogenous cytokines show utility in experimental mouse vaccination models which are known
to enhance CTL responses, including GM-CSF, IEN and IL-2. An example of an effective
exogenous cylokine that may be used is GM-CSF. GM-CSF is reported to enhance the
expression of the so called "co-stimulatory” molecules, such as B7-1 or B7-2 on antigen
presenting cells (APC). These co-stimulatory molecules are important players in the variety of
interactions that occur during stimulation of CTL by APC. Moreover, GM-CSF is known to
induce activation of APCs and to facilitate growth and differentiation of APCs, thereby making
these APCs important CTL stimulating cells available both in greater numbers and potency.

Delivery of the Antigen

[0114] While not wanting to be bound by any particular theory, it is thought that T
cells do not have a functional memory that is long-lived. Antibody-mediated B-cell memory,
on the other hand, appears to have a long-lived effector memory. Thus, delivering an antigen
that induces a CTL response is most preferably done over time to keep the patient's immune
system appropriately stimulated to attack the target cells. In one approach the presence of
antigen is maintained virtually continuously within the lymphatic system to maintain effector
CTL function as disclosed in U.S. Patent Application No. 09/776,232 (Pub. No.20020007173
A1), entitled “A METHOD OF INDUCING A CTL RESPONSE,” which is hereby expressly
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incorporated by reference. In another approach T cell memory is repeatedly induced, and re-
amplified and reactivated as described in Provisional U.S. Patent Application No. 60/479,393,
entitled “METHODS TO CONTROL MAGNITUDE AND QUALITY THE MHC CLASS I-
RESTRICTED IMMUNE RESPONSE,” and in U.S. Palent Application No. _/___
entitled “METHODS TO ELICIT, ENHANCE AND SUSTAIN IMMUNE RESPONSES
AGAINST MHC CLASS I-RESTRICTED EPITOPES, FOR PROPHYLACTIC OR
THERAPEUTIC PURPOSE” (Attomney Docket No. MANNK.034A) (Pub. No.

), filed on date even with the instant Application. While it has been suggested
that antigens and adjuvants can be prepared as biodegradable microspheres or liposomes, none
of these preparations have thus far provided a CTL response that is useful for attacking cancer
cells or pathogens on a long term basis. Preferably, delivery of the antigen is sustained over the
desired period of time at a level sufficient to maintain the antigen level to obtain the desired
response. In one embodiment, a reservoir having fluid antigen composition can be used to
deliver the antigen such that it reaches the animal's lymphatic system. While much of the
following discussion focuses on the use of infusion to deliver the antigen it is also possible to
use bolus injections directly into the lymphatic system, the number and frequency of which will
depend on the persistence of antigen conferred by the particular form and formulation of
antigen used.

[0115] Ultimately antigen finds its way into the lymphatic system in order to most
efficiently stimulate CTL. Delivery of antigen can involve infusion into various compartments
of the body, including but not limited to subcutaneous, intravenous, intraperitoneal and
intralymphatic, the latter being preferred. While each of these points of infusion results in
antigen uptake into the lymphatic system, the relative amounts of antigen needed to induce a
beneficial CTL response varies according to the site of infusion. In general, direct infusion of
antigen into the lymph system is deemed to be the most efficient means of inducing a CTL
response, however, any delivery route may be used. Pump systems are capable of delivering

" material quantities of antigen in a range that is suitable for inducing a CTL response through
delivery fo all compartments of the body. CTL stimulation following delivery of antigen via the
various routes will vary depending on the properties of different antigens, including factors that
influence antigen behavior in the body and its rate of equilibration to (or longevity in) the
lymph, such as antigen stability in the body fluid, solubility of antigen in body fluid, binding
affinity for HLA and potency as a stimulator of CTL.

[0116] Tn a preforred embodiment, introduction of the antigen is done as directly as

possible to the Tymphatic system to avoid the destruction of the antigen by metabolism in the
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body. When introduction of a fluid antigen composition occurs subcutaneously, larger
quantities of antigen are needed to assure enough antigen reaches the lymphatic system. Such
subcutaneous injection is contémplated by the invention disclosed herein, depending on factors
such as cost, stability of the antigen, how quickly the antigen gets to the lymph system, how
well it equilibratos with the lymph, and other factors that the attending doctor or specialist will
recognize. Subcutaneous delivery generaily can require 100 to 1000 times morc antigen than
direct delivery to the lymph system. It is preferable, therefore, that the antigen composition is
introduced through a device for local administration to the lymphatic system, e.g., the spleen, a
Iymph node, or a lymph vessel. The device for local administration can be positioned outside
the patient or implanted into the patient. In either case, the device can have a reservoir to hold
the fluid antigen-containing composition, a pump to transfer the composition, and a
transmission channel leading from the reservoir to be directed to the preferred region of
administration in the patient's body. In either case it is preferably portable.

[0117] For the device positioned outside the patient's body (the external device),
there are numerous devices used for delivering insulin to diabetic patients that are useful in
delivering antigen according to the embodiments described herein. Gencrally these devices can
be comprised of a reservoir for holding the antigen composition (instead of insulin), a
programmable purp to pump the composition out of the reservoir, a transmission channel or
line for transmitting the composition, and a means to introduce the composition into the
animal’s body to ultimately reach the lymphatic system.

[0118] Preferably, the reservoir for the antigen composition should be large
enough for delivery of the desired amount of antigen over time and easily refillable or
replaceable without requiring the user to reinsert the means for introducing the antigen
composition to the lymph system.

[0119] In preparing the antigen compositions of embodiments of the invention
disclosed herein, a composition (preferably aqueous) can be prepared to be compatible with the
lymph system and physiologically acceptable to the animal being treated. Relevant
considerations include, for example, the physicochemical properties of the antigen, such as the
isoelectric point, molecular weight, glycosylation or other post-translational modification, and
overall amino acid composition. These properties along with any known behavior of the drug
in different solutions (e.g., different buffers, cofactors, etc.) as well as its in vivo behavior can
help guide the choice of formulation components. One parameter that impacts all the major
degradation pathways is the solution pH. Lhus, the initial formulations also assess the pH

dependence of the degradation reactions and the mechanism for degradation, which can often
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be determined from the pH dependence to determine the stability of the protein in each
solution. Rapid screening methods usually involve the use of accelerated stability at elevated
temperatures (e.g., 40° C) using techniques known in the art.

[0120] In general the antigen compositions useful in embodiments described
hercin can be suitable for parenteral injection, in very small quantities. As such a composition
should be free of contamination and have a pH compatible with the lymphatic system.
However, because very small quanlities of the antigenic composition will be delivered it need
not be the same pH as blood or lymph, and it need not be aqueous-based. The preferable pH
range that is compatible is from about 6.7 - 7.3 and can be prepared using water for injection to
meet USP specifications (see Remington: The Science and Practice of Pharmacy, Nineteenth
Edition; Chapters 86-88). For antigens that are less soluble, a suitable cosolvent or surfactant
may be used, such as dimethyl sulfoxide (DMSO) or PLURONIC brand surfactants. Generally,
a standard saline solution that is buffered with a physiologically acceptable weak acid and its
base conjugate, e.g., a phosphate or citrate buffering system, will be the basis of the:antigen
composition. In some cases, a small amount of an antioxidant may be useful to stabilize the
composition and prevent oxidation. Factors to consider in proparing the antigen compositions
may be found in the 1994 American Chemical Socicty book entitled "Formulation and
Delivery of Proteins and Peptides" (Acs Symposium Series, No. 567) by Jeffery L. Cleland and
Robert Langer (Editor)).

[0121] For nucleic acid encodcd antigens similar considerations can apply,
although the variety of physico-chemical properties encountered with polypeptides is absent, so
that acceptable formulations will have nearly universal applicability. As seen in Examples 6-
10, plasmid DNA in standard phosphate buffered saline (PBS) is an acceptable and effective
formulation. In some embodiments of the invention, DNA is administered continuously or
intermittently at short intervals, from a reservoir worm on, or implanted in, the patient’s body. It
is preferable that the DNA. be maintained in a soluble, stable form at or near body temperature
over a period of time measured minimally in days. In such applications where the formulated
nucleic acid will be delivered from a reservoir over a period of several days or longer, the
stability of the nucleic acid at room or body temperature for that period of time, as well as ils
continued sterility, take on increased importance. The addition of bacteriostatic agents (e.g.,
benzyl or ethyl alcohol) and chelating agents (e.g. EDTA) is useful toward these ends.
Formulations containing about 0.5-2 % ethyl alcohol, 0.25-0.5mM EDTA generally perform

well. Such formulations are also appropriate for bolus injections.
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10122] Generally the amount of the antigen in the antigen composition will vary
from patient to patient and from antigen to antigen, depending on such factors as the activity of
the antigen in inducing a response and the flow rate ol the lymph through the patient's system.
In general the antigen composition may be delivered at a rate of from about 1 to about 500
microliters/hour or about 24 to about 12000 microliters/day. Thé concentration of the antigen is
such that about 0.1 micrograms to about 10,000 micrograms of the antigen will be delivered
during 24 hours. The flow rate is based on the knowledge that each minute approximately
about 100 to about 1000 microliters of lymph fluid flows through an adult inguinal lymph
node. The objective is to maximize local cor;centration of vaccine formulation in the lymph
system. A certain amount of empirical investigation on patients will be necessary to determine
the most efficacious level of infusion for a given vaccine preparation in humans.

[0123] To introduce the antigen composition into the lymphatic system of the
patient the composition is preferably directed to a lymph vessel, lymph node, the spleen, or
other appropriate portion of the lymph system. Preferably, the composition is directed to a
lymph nede such as an inguinal or axillary node by inserting a catheter or needle to the node
and maintaining the catheter or needle throughout the delivery. Suitable needles or catheters
are available made of metal or plastic (e.g., polyurethane, polyvinyl chloride [PVC], TEFLON,
polyethylene, and the like). In inserting the cathoter or needle into the inguinal node for
example, the inguinal node is punctured under ultrasenographic control using a Vialon™
Insyte-W™ cannula and catheter of 24G3/4 (Bocton Dickinson, USA) which is fixed using
Tegaderm™ transparent dressing (Tegaderm™ 1624, 3M, St. Paul, MN 55144, USA). This
procedure is generally done by an experienced radiologist. The location of the catheter tip
inside the inginal lymph node is confirmed by injection of a minimal volume of saline, which
immediately and visibly increases the size of the lymph node. The latter procedure allows
confirmation that the tip is inside the node. This procedure can be performed to ensure that the
tip does not slip out of the lymph node and can be repeated on various days after implantation
of the catheter. In the event that the tip does slip out of location inside the lymph node, a new
catheter can be implanted.

Formulation and Treatment protocol

[0124] There are several approaches to utilizing the combination of TuAAs with
DNA vaccines. A first approach is to include all the antigens or epitopes from all the antigens
in a given combination into a single DNA expression vector. This approach has the advantages
of simplicity for manufacturing and administration to patienis. However, in some instances,

epitope competition can limit the usefulness of this approach. That is, it is possible that only
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the most immunogenic epitope will elicit an immune response when 2 vaccine with several
epitopes representing all TuAAs in the combination is given to patients. It is also more
difficult to design and construct a DNA vaccine in which all epitopes arc cxpressed at high
efficiencies.. Nevertheless, because the procedure for treating patients is simple and uniform
within each type of cancer, the cost is likely to be lower than for the other approaches
described below.

[0125] An alternate approach is to include only one antigen or epitopes of one
antigen in a DNA expression vector. This approach has the advantages of simplicity in
designing and constructing the DNA vector, ﬂexibilit}}, and customized administration to
patients. If a large number of individual TuAA vaccines are available, then one can customize
treatment for each individual patient based on the TuAA expression profile of his or her tumor.
For example, if the standard combination for treating a given type of cancer is TuAA A, B, and
C (where A, B, and C designate different tumor associated antigeﬁs), but a patient’s tumor
expresses TuAA A, C, and Z (but not B), then the patient can be treated with separate vaccines
for each of A, C, and Z. It is expected that this flexibility and customizability will improve the
success rate of immunotherapy because antigen redundancy can be achieved for each patient.
However, the procedure of treating the patient may be more complex. For example, delivery
using this approach may include a sequential administration scheme (one antigen at a time), or
injection into multiple, anatomically separatc sites of the patient at about the same time.

[0126] Still another approach is to combine epitopes from multiple TuAAs that
have similar immunogenicity into a DNA expression vector (more than one vector may be used
for some combinations). This approach can have some of the advantages of the above two
approaches but also can suffer from the disadvantages of the previous two.

[0127] A profile of the antigen expression of a particular fumor can be used to
determine which antigen or combination of antigens to use. Exemplary methodology is found
in U.S. Provisional Application No. __/__,_ (Attomey Docket: MANNK.03 5PR2), filed on
even date herewith, entitled “COMBINATIONS OF TUMOR-ASSOCIATED ANTIGENS N
DIAGNOTISTICS FOR VARIOUS TYPES OF CANCERS;”.

[0128] Patients that can benefit from such methods of immunization can be
recruited using methods to define their MHC protein expression profile and general level of
immune responsiveness. In addition, their level of immunity can be monitored using slandard
techniques in conjunction with access to peripheral blood. Finally, treatment protocols can be
adjusted based on the responsiveness to induction or amplification phases and variation in

antigen expression. For example, repeated entrainment doses preferably can be administered
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until a detectable response is obtained, and then administering the amplifying peptide dose(s),
rather than amplifying after some set number of entrainment doses. Similarly, scheduled
amplifying or maintenance doses of peptide can be discontinued if their effectiveness wanes,
antigen-specific regulatory T cell numbers rise, or some other evidence of tolerization is
observed, and further entrainment can be administered before resuming amplification with the
peptide. The integration of diagnostic techniques Lo assess and monitor immune IESPONSIvencss
with methods of immunization is discussed more fully in Provisional U.S. Patent Application
No. / _____ (Atty. Docket No. MANNK.040PR), entitled TIMPROVED EFFICACY OF
ACTIVE IMMUNOTHERAPY BY INTEGRATING DIAGNOSTIC WITH THERAPEUTIC
METHODS, which was filed on date even with the present application.

[0129] Many variations and alternative elements of the invention have been
disclosed. Still further variations and alternate elements will be apparent to one of skill in the
art. Various embodiments of the invention can specifically include or excludc any of these
variation or elements.

[0130] The following examples are for illustrative purposes only and are not
intended to limit the scope of the embodiments in any way.

Examples

TuAA analysis and selection of combinations
[0131] The presence of TuAAs was measured by Real-Time PCR (RT-PCR).

Briefly, total RNA was isolated from tumor specimens by standard methods and cDNA was
made with standard reverse transcription procedures. Complementary DNA (cDNA) was
amplified with specially designed, gene specific, primers that anneal only to cDNA but not
genomic DNA. TuAA expression patterns of 12 ovarian and 7 colorectal tumor specimens

were analyzed by RT-PCR. The results are summarized in the Table 4 below.

Table 4
Tolal# | PRAME | NY-ESO-1] SSX-2 | PSMA | MAGE! | MAGE3
Ovarian 12 12 5 6 6 4 3
Colorectal 7 5 1 2 5 0 1
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Example 1

QOvarian Cancer

[0132]  Tn the case of ovarian cancer, all samples amalyzed were positive for
PRAME. Thus the inclusion of PRAME in the combination improves coverage of the cases
with ovarian cancer.

[0'133] In order to achieve antigen redundancy and improve coverage in a large
population, combinations of other antigens were considered in addition to PRAME. SSX-2 as
well as PSMA were present in 6 of the 12 cases individually, but the combination of SSX-2
and PSMA provided coverage in 9 of 12 cases. Although NY-ESO-1 and SSX-2 were only
present in 5 and 6 of the 12 cases, respectively, either NYESO-1 or SSX-2 was detected in 7 of
the 12 cases.

[0134] Thus, the combination of PRAME, $§X-2, and PSMA or PRAME, NY-
ESO-1, and SSX-2 provided preferable coverage and redundancy compared to the combination
of PRAME and PSMA or the combination of PRAME and S8X-2. The combination of
PRAME, SSX-2, and PSMA provided excellent coverage of cases and good antigen
redundancy because the majorily of ovarian tumor samples analyzed had at least two of the
four TuAA in the combination present. The combination of PRAME, SSX-2, PSMA, and NY-
ESO-1 provided more prefered antigen redundancy, and thus, lower possibility of tumor
escape.

Example 2
Colorectal cancer

[0135] In the case of colorectal cancer, PRAME and PSMA were each detected in
5 of the 7 samples analyzed. In 6 of the 7 cases, either PRAME or PSMA was detected.
Although SSX-2 was only detected in 2 of 7 cases, both $SX-2-PRAME and SSX2-PSMA
combinations increased coverage to 6 of 7. Similarly, although NYESO-1 was detected in only

"1 of 7 cases, the combination of NY-ESO-1-PRAME as well as the NYESO-1-PSMA
combination increased coverage to 6 of 7. The addition of S§X-2 or NYESO-1 fo the PRAME
and PSMA combination improved coverage to 7 of 7. Thus, the combination of PRAME,
PSMA, and NYESO-1, or the combination of PRAME, PSMA, and SSX-2 provided good
coverage of cases and redundancy of antigens for a majority of patients. The combination of

PRAME, PSMA, NY-ESO-1, and SSX-2 provided further redundancy.
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Example 3

Pancreatic Cancer
[0136] In pancreatic cancer specimens, the presence of NYESO-1 and S8X-2 was
detected in 40% and 20% of the specimens, respectively. PSMA and over-expression of
HER2-/neu werc reported to be present in 100% and 21% of pancreatic tumors, respecﬁch);
(Chang SS et al, Cancer Res 1999, 59:3192; Safran H et al, Am J Clin Oncol. 2001, 24:496).
Although over-expression of HER2/neu may render the cancer tissue a preferred target, thus
providing some specificity for immunotherapy, low level expression of HER2/neu in normal
tissues remains a concern. Thus, the combination of NYESO-1, SSX-2, and PSMA provides
excellent coverage and some redundancy for treating pancreatic cancer.
Example 4
, Non-small cell lung cancer
[0137] vFor non-small cell lung cancer, the reported presence of NYESO-1, S5X-2,
MAGE-3, BAGE, over-expression of Her2/neu, and PSMA was 21, 15, 60, 6, 16, and 100%,
respectively (Scanlan MJ et al, Cancer leit 2000, 150:155; Chang S8 et al, Cancer Res 1999,
59:3192; Selyaggi G et al, Cancer 2002, 94:2669). Thus, the combination of NYESO-1, SSX-~
2, MAGE-3, and PSMA provides coverage and antigen redundancy for the immunotherapy of
non-small cell lung cancer.
Example 5
Renal cell carcinoma
[0138] For renal cell carcinoma, SSX-2, PSMA and PRAME were detected with
frequencies of S, 100 and 40%, respectively (Sahin, U et al, Clin Cancer Res. 2000, 6:3916;
Chang SS et al, Urology 2001, 57:801; Neumann E et al, Cancer Res. 1998, 58:4090). Thus,
the combination of PSMA and PRAME provides excellent coverage and redundancy for renal
cell carcinoma. Adding SSX-2 to the combination of PSMA and PRAME improves
redundancy. .
Example 6
Melanoma
[0139] For melanoma, Melan A, Tyrosinase, NYESO-1, and SSX-2 were reported
to be present in 92, 92, 41, and 35% of tumor specimens, respectively (Fetsch PA, et al, Cancer
1999, 87:37; Fetsch PA, et al, Cancer 2000, 90:252; Schultz-Thater E et al, Br J Cancer 2000,
83:204; Sahin, U et al, Clin Cancer Res. 2000, 6:3916). Therefore, the combination of Melan
A, Tyrosinase, NYESO-1, and SSX-2 provides exccllent coverage and antigen redundancy for

the immunotherapy of melanoma. Significant redundancy is achieved using tyrosinase and
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melan-A together, or by combining NY-ESO-1 and SSX-2 with either of tyrosinase or melan-
A.

Example 7
Schedule of immunization with plasmids expressing epitopes from two antigens

[0140] Two groups of HHD mice (n=4) were immunized via intra lymph node
injection with either pSEM expressing Melan-A. 5.35A27L (ELA) and pCBP expressing SSX-
24140 a5 & mixture; or with pSEM in the left inguinal lymph node and pCBP in the right
inguinal lymph node, twice, at day 0 and 4 as shown in Figure 1. The amount of the plasmid
was 25pg/plasmid/dose. Two weeks later, the animals were sacrificed, and cytotoxicity was
measured against T2 cells pulsed or not with peptide.

Example 8

Co-administration of different vectors carrying distinct antigens
[0141] The animals immunized as described in Example 7, were sacrificed and

splenocytes from each group pooled and stimulated with the two peptides (ELA or SSX-241.49)
in parallel. The cytotoxicity was measured by incubation with Cr’l-tagged, peptide loaded T2
target cells. Data in Figure 2 show mean of specitic cytotoxicity (n=-4/group) against various
target cells.

[0142] The results show that use of plasmid mixture interferes with the response
elicited by pCBP plasmid, however, segregating the two plasmids relative to site of
administration rescues the activity of pCBP. Thus, the co-administration of different vectors
carrying distinct antigens can result in establishment of a hierarchy with regard to
immunogenicity. Vector segregation can rescue the immunogenicity of the less dominant
component, resulting in a multivalent response. .

Example 9
Rescue of Multivalent Response by Addition of Peptide Boost Steps

[0143]  Four groups of HHD mice (n=6) were immunized via intra lymph node
injection with either pSEM and pCBP as a mixturc; or with PSEM in the left inguinal lymph
node and pCBP in the right inguinal lymph node, twice, at day 0 and 4 as shown in Figure 3.
As a control, mice were immunized with either pSEM or pCBP plasmid. The amount of the
plasmid was 23pg/plasmid/dose. Two weeks later, the animals were boosted with melan A
and/or SSX-2 peptides, mirroring the plasmid immunization dose and contbination. Two weeks
later, the animals were challenged with splenocytes stained with CFSE and loaded or not with

Melun A or SSX-2 peptide, for evaluation of in vivo cytotoxicity.
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Example 1

Peptide amplification rescues the immunogenicity of the less dominant epitope

[0144) Mice were immunized as descrif)ed in Example 9 and challenged with
HHD littermate splenocytes coated with ELA or $SX-2 peptide, employing 2 triple peaf( CFSE
in vivo cytotoxicity assay that allows the assessment of the specific lysis of two antigen targets
simultaneously. Equal numbers of control-CFSE”, SSX-241.49-CFSE™, and ELA-CFSE" cells
were intravenously infused into immunized mice and 18 hours later the mice were sacrificed
and target cell elimination was measured in the spleen (Figure 4) by CFSE fluorescence using a
flow cytometry. Figure 4 shows the percent specific lysis of the SSX2 and Melan-A antigen
targets from individual mice, as well as the mean and SEM for each group.

- [0145]  The results show that immunizing the animals with a mixture of the two
vadcines comprising plasmids followed by peptides generated immunity to both antigens and
resuited in the highest immune response, representing an average S3X-2 percent specific lysis
in the spleen of 30+/-11, and an average Melan-A percent specific lysis of 97+-1.

Example 11
Clinical practice for e.nu'ain-and lify immunization
[0146]  The data in figures 2 and 4 suggest two scenarios for achieving a strong
multivalent response in the clinic, shown in Figure 5. In the first scenario (A), use of peptides
for boosting restores multivalent immune responses even if plasmids and peptides are used as
mixtures. In the second scenario (B), segregation of'plasmid and peptide components

respectively, allows induction of multivalent immune responses.

[0147) Throughout this specification and the claims which follow, unless the
context requires otherwise, the word “comprise”, and variations such as “comprises” and
“comprising”, will be understood to imply the inclusion of a stated integer or step or group of
integers or steps but not the exclusion of any other integer or step or group of integers or steps.

10148] The reference in this specification to any prior publication (or information
derived from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publication (or information
derived from it) or known matter forms part of the common general knowledge in the field of

endeavour to which this specification relates.
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Example 12
Antigen sequences
[0147] Below are sequenccs of the antigens listed in Table 1.

SEQ. ID NO. 1

SIZE: 529 aa

DEFINITION Tyrosinase precursor
ACCESSION NO.: Pl4679

mllavlycll wsfgtsaghtf pracvssknl mekeccppws gdrspegqls
grgscgnill snaplgpafp frgvddresw psviynrtecg csgnfmgfnc
gneckfgfwgp ncterrllvr rnifdlisape kdkffayltl akhtissdyv
ipigtygamk ngstpmindi niydlfvwmh yyvsmdallg gseiwrdidf
aheapaflpw hrlflirweq eigkltgden ftipywdwrd aekcdictde
ymggghptnp nllspasffs swgivesrle eynshgslcn gtpegplrrn
pgnhdksrtp rlpssadvef clsltqyesg smdkaanfsft rntlegfasp
ltgiadasqgs smhnalhiym ngtmeqvagygs andpifllhh afvdsifeqw
lrrhrplgev ypeanapigh nresymvpfi plyrngdffi sskdlgydys
ylgdsdpdsf qdyiksyleq asriwswllg aamvgavlta llaglvsllc
rhkrkglpee kgpllmeked yhslygshl '

SEQ. ID NO. 2

SIZE: 118 aa

DEFINITION Melanoma antigen recognized by T-cells 1 (MART-1)
(Melan-A protein)

ACCESSION NO.: QL6655

mpredahfiy gypkkghghs yttaeeaagi giltvilgvl lligewycrry
rngyralmdk slhvgtgeal trrcpgegfd hrdskvslge kncepvvpna
ppayeklsae JSpppysp

SEQ. ID NO. 3
SIZE: 223 aa

DEFINITION: synovial sarcoma, X breakpoint 2 isoform a;
sarcoma, synovial, X-chromosome-related 2; 88X2 protein [Homo
sapiens] .

ACCESSION NO.: NP 003138

mngddafarr ptvgagipek igkafddiak yEskeewekm kasekifyvy
mkrkyeamtk lgfkatlppf mcenkraedfq gndldndpnr gngverpgmt
fgrlggispk impkkpaeeg ndseevpeas gpgndgkelc ppgkpttsek
ihersgnrea gekeerrgta hrwssgnthn igrfslstsm gavhgtpkti
thnrdpkggn mpgptdcvre nsw
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SEQ. ID NO. 4

SIZE: 750 aa

DEFINITION folate hydrolase (prostate-specific membrane
antigen) [Homo sapiens].

ACCESSION NO.: NP_004467

mwnllhetds avatarrprw lcagalvlag gffllgflfg wfikssneat
nitpkhnmka fldelkaeni kkflynftgl phlagtegnf glakqgigsqw
kefgldsvel ahydvllsyp nkthpnyisi inedgneifn tslfeppppg
yenvsdivpp fsafspggmp egdlvyvnya rtedffkler dmkincsgki
viarygkvir gnkvknagla gakgvilysd padyfapgvk sypdgwnlpg
ggvgrgniln lngagdpltp gypaneyayr rgiaeavglp sipvhpigyy
dagkllekmg gsappdsswr gslkvpynvg pgftgnfstg kvkmhihstn
evtriynvig tlrgavepdr yvilgghrds wviggidpgs gaavvheivr
sfgtlkkegw rprrtilfas wdaeefgllg stewaeensr llgergvayi
nadssiegny tlrvdctplm yslvhnltke lkspdegfeg kslyeswtkk
spspefsgmp risklgsgnd fevEfqrlgl asgrarytkn wetnkfsgyp
ilyhsvyetye lvekfydpmE kyhltvagvr ggmvfelans ivlpfderdy
avvlrkyadk iysismkhpg emktysvsfd slfsavknft eiaskfserl
~gdfdksnpiv LrmmndglmfE lerafidplg lpdrpfyrhv iyapsshnky
agesfpgiyd alfdieskvd pskawgevkr giyvaaftvq aaaetlseva

SEQ. ID NO. 5

SIZE: 309 aa

DEFINITION Melanoma-associated antigen 1 (MAGE-1 antigen)
(Antigen MZ2-E) .

ACCESSION NO.: P43355

mslegrslhe kpeealeaqq ealglvevga atssgssplvl gtleevptag
stdppgspag asafptting trgrgpsegs ssreeegpst scileslfra
vitkkvadlv gflllkyrar epvtkaemle sviknykhct peifgkases
lglvfgidvk eadptghsyv lvtelglsyd gllgdngimp ktgfliivlv
miamegghap eceiweelsv mevydgrehs aygeprkllt gdlvgekyle
yrqvpdsdpa ryeflwgpra laetsyvkvl eyvikvsarv rfffpslrea
alreeeegv

SEQ. ID NOC, 6

SIZE: 314 aa

DEFINITION Melanoma-associated antigen 3 (MAGE-3 antigen)
(Antigen MZ2-D).

ACCESSION NO.: P43357

mplegrsghc kpeeglearg ealglvgada pateeqeaas sastlvevtl
gevpaaespd ppgspggass lpttmnyplw sgsyedssng eeegpstfpd
lesefqgaals rkvaelvhfl llkyrarepv tkaemlgsvv gnwgyffpvi
fskassslgl vEgielmevd pighlyifat clglsydgll gdngimpkag
lliivlaiia regdcapeek iweelsvlev fegredsilg dpkklltghf
vgenyleyrq vpgsdpacye flwgpralve tsyvkvlhhm vkisggphis
ypplhewvlr egee
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SEQ. ID NO. 7

SIZE: 180 aa

DEFINITION Cancer/testis antigen 1 (Autoimmunogenic
cancer/testis antigen NY-ESO-1).

ACCESSION NO.: P78358

mgaegrgtgg  stgdadgpgy  pgipdgpggn  aggpgeagat  ggrgprgaga
arasgpggga prgphggaas glngeercga rgpesrllef ylampfatpm
eaelarrsla gdapplpvpg vllkeftvsg niltirltaa dhrglglsis
sclqgglsllm witgeflpvE lagppsgarr

SEQ. ID NO. 8

SIZE: 509 aa

DEFINITION preferencially expressed antigen in melanoma;
melanoma antigen preferentially expressed in tumors; Opa-
interacting protein OIP4; preferentially expressed antigen of
melanoma [Homo sapiens].

ACCESSICN NO.: NP_006106

merrrlwgsi gsryismsvw tsprrlvela ggsllkdeal alaalellpr
elfpplfmaa fdgrhsqgtlk amvgawpfte lplgvlmkgq hlhletfkav
ldgldvllaqg evrprrwklg vldlrknshg dfwtvwsgnr aslysfpepe
aagpmtkkrk vdglsteaeq pfipvevlvd lflkegacde lfgyliekvk
rkknvlrlcc kklkifampm gdikmilkmv gldsiedlev tetwklptla
kfspylggmi nlrrlllshi hassyispek eegylacfts gflslgeclga
lyvdslfflr grldgllrhv mepletlsit ncrlsegdvm hlsgspsvsq
lsvlislsgvm ltdvspeplg allerasatl qgdlvidecgi tddgllallp
slshesgltt l1sfygnsisi salgsllghl iglsnlthvl ypvplesyed
ihgtlhlerl aylharlrel lcelgrpsmv wlsanpcphc gdrtfydpep
ilcpcfmpn

SEQ. ID NO. 9

SIZE: 1255 aa3

DEFINITION Receptor protein-tyrosine kinase erbB-2 precursor
(pl85erbB2) (NEU proto-oncogene) (C-erbB-2) (Tyrosine kinase-
type cell surface receptor HER2) (MLN 19).

ACCESSION NO.: P04626

melaalcrwg lllallppga astgvectgtd mklrlpaspe thldmlrhly
qgcegvvganl eltylptnas lsflgdigev ggyvliahng vrgvplgrlr
ivrgtglfed nyalavldng dplnnttpvt gaspgglrel glrslteilk
ggvligrnpg leygdtilwk difhknngla ltlidtnrsr achpcspmck
gsrcwgesse degsltrtve aggcarckgp 1ptdecheqge aagctgpkhs
dclaclhfnh sgicelhcpa lvtyntdtfe supnpegryt fgascvtaco
ynylstdvgs ctlveplhng evtaedgtgr cekceskpear veyglgmehl
revravtgan igefagekki fgslaflpes fdgdpasnta plagpeglgvE
etleeitgyl yigawpdslp dlsvEgqnlgv irgrilhnga ysltlgglgi
swlglrslre lgsglalihh nthlcivhtv pwdglfrnph gallhtanrp
edecvgegla chglearghc wgpgptgevn csqgflrggec veecrvlggl
preyvnarhc lpchpecapq ngsvtcigpe adgcvacahy kdppfecvarc
psgvkpdlsy mpiwkfpdee gacgpcpinc thscvdlddk gcpaeqrasp
ltsiisavvg illvvvlgvy fgilikrrgg kirkytmrrl lgetelvepl
tpsgampndga gmrilketel rkvkvlgsga fgtvykgiwi pdgenvkipv
aikvlrents pkankeilde ayvmagvgsp yvsrllgicl tstvglvtgl
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mpygclldhv renrgrlgsqg dllnwcmgia kgnsyledvr lvhrdlaarn
v1lvkspnhvk itdfglarll dideteyhad ggkvpikwma lesilrrrft
hgsdvwsygv tvwelmtfga kpydgipare ipdllekger lpgppictid
vymimvkewn ideecrprir elvsefsrma rdpgrivvig nedlgpaspl
dstfyrslle dddmgdlvda eeylvpgggf fepdpapgag gmvhhrhrss
strsgggdlt lglepseeea prsplapseg agsdvidgdl gmgaakglgs
lpthdpsplg rysedptvpl psetdgyvap ltcspgpeyv ngpdvrpgpp
spregplpaa rpagatlerp ktlspgkngv vkdvfafgga venpeyltpg
ggaapgphpp pafspafdnl yywdgdpper gappstfkgt ptaenpeylg

ldvpv .

SEQ. ID No. 10

SIZE: 2384 bp

DEFINITION ' Homo sapiens tyrosinase (oculocutanecus albinism
IA) (TYR), mRNA.

ACCESSION NO.: NM_000372

tattgagttc ! ttcaaacatt gtagecctcett tatggtctct gagaaataac
taccttaaac ccataatctt taatacttce taaactttct taataagaga
agctctatte ctgacactac ctcteatttg caaggtcaaa tcatcattag
ttttgtagtc tattaactgg gtttgettag gtcaggcatt attattacta
accttattgt taatatteta accataagaa ttaaactatt aatggtgaat
agagttttte actttaacat aggcctatee cactggtggyg atacgagcca
" attcgaaaga aaagtcagtc atgtgetttt cagaggatga aagcttaaga
taaagactaa aagtgtttga tgctggaggt gggagtggta ttatataggt
ctcageccaag acatotgata atcactgtag tagtagctgg aaagagaaat
ctgtgactce aattagccag ttectgcaga cettgtgagg actagaggaa
gaatgctect ggetgttttyg tactgecetge tgtggagttt ccagacctec
gctggecatt tcectagage ctgtgtetec tetaagaacc tgatggagaa
ggaatgctot ccaccgtgga gcggggacag gagtcecetgt ggccagcttt
caggcagagyg ttectgteag aatatcctte tgtecaatgc accacttggg
cctecaatttce ccttecacagg ggtggatgac cgggagtegt ggccttcegt
cttttataat aggacctgece agtgctetgg caacttcatg ggattcaact
gtggaaactg caagtttgge ttttggggac caaactgcac agagagacga
ctcttggtga gaagaaacat cttegatttg agtgccceag agaaggacaa
attttttgec tacctcactt tagcazagca taccatcagce tcagactatyg
tcatccccat agggacctat ggccaaatga aaaatggatc aacacccatg
tttaacgaca tcaatattta tgacctettt gtctggatge attattatgt
gtcaatggat gcactgettg ggggatctga aatctggaga gacattgatt
ttgeccatga agcaccagct tttetgeett ggcatagact cttettgttg
cggtgggaac aagaaatcca gaagctgaca ggagatgaaa acttcactat
tccatattgg gactggcggy atgcagaaaa gtgtgacatt tgeacagaty
agtacatggg aggtcagcac ccecacaaate ctaacttact cagcccagea
tcattettct cctettggea gattgtetgt agccgattgg aggagtacaa
cagccatcag tcotttatgea atggaacgcec cgagggacct ttacggegta
atcctggaaa ccatgacaaa tecagaaccc caaggctccec ctcttcaget
gatgtagaat tttgectgag tttgacccaa tatgaatctg gttccatgga
taaagctgcece aatttcagct ttagaaatac actggaagga tttgctagte
cacttactgg gatageggat gccteteaaa gcagcatgca caatgccttg
cacatctata tgaatggaac aatgtceacag gtacagggat ctgccaacga
tcectatette cttectteace atgcatttgt tgacagtatt tttgagcagt
ggctcecgaag gcaccgtect cttcaagaag tttatccaga agccaatgcea
ccecattggac ataaccggga atcctacatg gttcctttta taccactgta
cagaaatggt gatttcttta tttcatccaa agatctggge tatgactata
gctatetaca agattcagac ccagactett ttcaagacta cattaagtcce
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tatttggaac aagcgagtey gatctggtca
gataggggec gtccteactg cectgetgge
gtegtcacaa gagaaagcag cttcectgaag
gagaaagagg attaccacag cttgtatcag
ggcaatagag tagggccaaa aagcctgacc
gteccaggttc ccagagaata tctgctggta
gcaaaattgt aacctaatac aaagtgtage
acacacetgt ctttgtetty ctgttttcac
ccctaagecc atatgtctaa ggaaaggatg
gttatttgta tgtgaattaa agtgctctta tttt

SEQ. ID NO. 11
SIZE: 1524 bp

PCT/US2004/019571
tggctecttyg gggcggegat
agggcttgtg agcttgetgt
aaaagcagcec actcctecatg
agccatttat aaaadgctta
tcactctaac tcaaagtaat
tttttctgta aagaccattt
cttctteccaa ctcaggtaga
tcagcecttt taacatttte
ctatttggta atgaggaact

DEFINITION Human melanoma antigen recognized by T-cells (MART-

1) mRNA.
ACCESSION NO.: U06452

agcagacaga ggactctcat taaggaaggt
aagatgccaa gagaagatgc tcactteatc
gcacggecac tcttacacca cggctgaaga
tgacagtgat cctgggagte ttactgctca
agacgaaatg gatacagagce cttgatggat
tcaatgtgce ttaacaagaa gatgccceaca
acagcaaagt gtctctteaa gagaaaaact
gctecacctg cttatgagaa actctctgea
ttcaccttaa gagccagega gacacctgag
tcacactttt gcttgaattt aatacagaca
tggtgtagga aaaatgcaag cecatctcotaa
tttagtaggt cegetageag tactaatcat
attaaattgg geaaactcca tcaataaatg
tgtgccagag gtaatgttag taaatccaty
gaattcaagt gggtattctg gggccateca
tggctaataa caaactagtc aggttttecga
tacacagaat tgttccagta ctatggagtyg
aggttaagac aaagggttga ctggectatt
agcaatgtct ctttgtgcte taaaattcta
gtaaagatcc tatagctctt tttttttgag
cceaggetgg agtgcaatgg cgegatetty
cccaggttca ' agcaattcte ctgecttage
caggcgtgeg ccactatgee tgactaattt
ggtttctoca tgttggtcag gctggtetea
ctgececgect cagcctecca aagtgctgga
cgectggetg gatcctatat cttaggtaag
acatttcact tcaaggctca atgectattcet
tactaaacca gaaattggta gaaggattta
tactgcctta gtgctgatge ctgtgtactg
atttagctet cttgggttece caaatcecte
aatcataaag gatcagagat tctg
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gtectgtgee
tatggttacc
ggccgetggy
teggetgttg
aaaagtctte
agaagggttt
gtgaacctgt
gaacagtcac
acatgctgaa
tctaatgtte
taataagtca
gtgaggaaat
ttgcaatgca
gtgttatttt
atttctcttt
accttgacceg
ctcacaaagg
tatctgatca
ttatactaca
atggagtttce
gctcacecata
cteetgagta
tgtagtttta
aactectgac
attacaggcg
acatataacg
aactaatgac
aataactaaa
ccttaaatgt
tcacaagaat

ctgaccctac
ccaagaaggyg
atcggeatcce
gtattgtaga
atgttggcac
gatcatcggg
ggtteccaat
caccacctta
attatttctc
tcectttggaa
gtgttaaaat
gatgagaaat
tgatactatc
ctgagagaca
acftgaaatt
acatgaactg
atacttttac
agaacatgtc
ataatatatt
gcttttgttg
acctcegect
gctgggatta
gtagagacgg
ctcaggtgat
tgagccacca
cagtctaatt
aagtatttte
agctactatg
acctatggca
gtgcagaaga
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SEQ. ID NO. 12

SIZE: 1466 bp

DEFINITION Homo sapiens synovial sarcoma, X breakpoint 2
(ssX2), transcript variant 1, mRNA.

ACCESSION NO.: NM_003147

geatgectetg actttetete tetttcegatt cttecatact cagagtacgc
acggtetgat tttetetttyg gattcttcca aaatcagagt cagactgcte
ccggtgecat gaacggagac gacgeetttyg caaggagacc cacggttggt
gctcaaatac cagagaagat ccaaaaggce ttegatgata ttgccaaata
cttetctaag gaagagtggg aaaagatgaa agcctcggag aaaatcttet
atgtgtatat gaagagaaag tatgaggcta tgactaaact aggtttcaag
gccaccctee cacctttecat gtgtaataaa cgggccgaag acttccaggy
gaatgatttg gataatgacc ctaaccgtgg gaatcaggtt gaacgtccte
agatgacttt cggcaggetce cagggaatct ccccgaagat catgcccaag
aagccagcag aggaaggaaa tgattceggag gaagtgccag aagcatctgg
cccacaaaat gatgggaazsg agctgtgecece ccogggaaaa ccaactacct
ctgagaagat tcacgagaga tctggaaata gggaggccca agaaaaggaa
gagagacgcy gaacagctca tecggtogage agtcagaaca cacacaacat
tggtcgatte agtttgtcaa cttetatggg tgcagttcat ggtacceccca
aaacaattac acacaacagg gacccaaaag gggggaacat gcetggacce
acagactgcg tgagagaaas cagctggtga tttatgaaga gatcagcgac
cctgaggeag atgacgagta actcceccetea gggatacgac acatgcccat
gatgagaagc agaacgtggt gacctttcac gaacatgggce atggctgegg
acccctegte atcaggtgca tagcaagtga aagcaagtgt tcacaacagt
gaaaagttga gcgteatttt tettagtgtg ccaagagtte gatgttagcg
tttacgttgt attttettac actgtgteat tctgttagat actaacattt
tcattgatga gcaagacata cttaatocat attttggttt gtgtatccat
gcacctacct tagaaaacaa gtattgtegyg ttacctctge atggaacagc
attaccctce tctetececa gatgtgacta ctgagggcag ttctgagtgt
ttaatttcag attttttect ctgcatttac acacacacgc acacaaacca
caccacacac acecacacac acacacacac acacacacac acacaccaag
taccagtata agcatctgece atctgetttt cccattgeca tgegtcctgg
tcaagctecc ctcactctgt ttectggtea gcatgtacte ccecteatecg
attccecctgt agcagtcact gacagttaat zaacctttge aaacgttcaa
asaaaaaaaa aaaaaa

SEQ. ID NO. 13

SIZE: 2653 bp

DEFINITION Homo sapiens folate hydrolase (prostate-specific
membrane antigen) 1 (FOLH1), mRNA.

ACCESSION NO.: NM_004476

ctcaaaaggg gecggattte ctteteetgg aggcagatgt tgecetetete
tctegetegg attggttcag tgcactctag aaacactgct gtggtggaga
aactggaccce caggtctgga gcgaattcca gcctgecaggy ctgataageg
aggcattagt gagattgaga gagactttac ccegeegtgg tggttggagy
gcogageagta gagcagcagc acaggcgegg gtccegggayg gceggetetg
ctecgegecga gatgtggaat cteccttecacg aaaccgactce ggctgtggec
acegegegee gcecgegetg gctgtgeget ggggegctgg tgetggcagg
tggettettt ctcectegget tcectettegy gtggtttata aaatectceca
atgaagctac taacattact ccaaagcata atatgaaagc atttttggat
gaattgaaag ctgagaacat caagaagttc ttatataatt ttacacagat
accacattta gcaggaacag aacaaaactt tcagettgea aagcaaattc
aatcccagty gaaagaattt ggcetggatt ctgttgagcet agcacattat
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gatgtcctgt
aattaatgaa
ctecctecagy
ttectetcete
acgaactgaa
ctgggaaaat
gttaaaaatg
ceetgetgac
atecttectgyg
gcaggagacc
gcgtggaatt
ttggatacta
ccaccagata
acctggettt
actctaccaa
ggagcagtag
atgggtgttt
aaattgtgag
agaacaattt
ttectactgag
tggcttatatc
gttgattgta
gctgazaagc
ggactaaaaa
aaattgggat
tgcttcagge
geogetatec
aagttttatg
aggagggatg
gtcgagatta
atttctatga
Ltcacttttt
gtgagagact
atgaatgatc
gttaccagac
acaacaagta
gatattgaaa
acagatttat
gtgaagtagc
gtatgtcact

tgtecctacce
gatggaaatg
atatgaaaat
aaggaatgcc
gacttecttta
tgtaattgcce
ceccagetgge
tactttgetce
aggtggtgte
ctctcacacc
gcagaggetg
tgatgcacag
gcagetggag
actggaaact
tgaagtgaca
aaccagacagdg
ggtggtatty
gagctttgga
tgtt?gcaag
tgggcagagg
taatgctgac
caccgetgat
cctgatgaag
aagtccttee
ctggaaatga
agagcacggt
actgtatcac
atccaatgtt
gtgtttgage
tgctgtagtt
aacatccaca
tetgecagtaa
ccaggacttt
aactcatgtt
aggccttttt
tgcaggggag
geaaagtgga
gttgcageet
ctaagaggat
cagaaagaat

aaataagact
agattttcaa
gtttecggata
agagggegat
aattggaacg
agatatggga
aggggccaaa
clbggggtgaa
cagcegtggaa
aggttaccca
ttggtcttec
aagctcctag
aggaagtctc
tttctacaca
agaatttaca
atatgtcatt
acccteagag
acactgaaaa
ctgggatgca
agaattcaag
tcatctatag
gtacagcettg
gctttgaagg
ccagagttea
ttttgaggtg
atactaaaaa
agtgtctatg
taaatatcac
tagccaattce
ttaagaaagt
ggaaatgaag
agaattttac
gacaaaagca
tctggaaaga
ataggcatgt
tcattcccag
ccettccaag
tcacagtgca
tctttagaga
cgtaatgggt

PCT/US2004/019571
catcccaact acatctcaat
cacatcatta tttgaaccac
ttgtaccacc tttcagtget
ctagtgtatg ttaactatgce
ggacatgaaa atcaattget
aagttttcag aggaaataag
ggagtcatte tectactecega
gtcctateca gatggttgga
atatcctaaa tctgaatggt
gcaaatgaat atgcttatag
aagtattccect gttecatccaa
aaaaaatggg tggctcagea
aaagtgccct acaatgttgg
aaaagtcaag atgcacatcc
atgtgatagg tactctcaga
ctgggaggte accgggactce
tggagcagct gttgttecatyg
aggaagggtg gagacctaga
gaagaatttyg gtcttettog
actcettcaa gagegtggcg
aaggaaacta cactctgaga
gtacacaacc  taacaaaaga
caaatctctt tatgaaagtt
gtggcatgcce caggataagc
ttecttccaac gacttggaat
ttgggaaaca aacaaattca
aaacatatga gttggtggaa
ctcactgtgg 'cccaggtteg
catagtgcte cettttgatt
atgctcacaa aatctacagt
acatacagtg tatcatttga
agaaattgct tccaagttcea
acccaatagt attaagaatg
gecatttattg atccattagg
catctatget ccaagcagcc
gaatttatga tgectetgttt
geetggggag aagtgaagag
ggcagctgea gagactttga
atcegtattyg aatttgtgtg
atattgataa attttaaaat

tggtatattt gaaatamagt tgaatattat atataaaaaa aaaaaaaaaa aaa

SEQ. ID NO. 14
SIZE: 2420 bp

DEFINITION Human antigen (MAGE-1) gene,
ACCESSION NO.

ggatccaggc
ggggtcatcece
tcectggtage
ggceegtgga
tgogtectgaga
gccageagtg
caggacacat
cctgtagaat

. M77481

cctgecagga
actgcatgag
actgagaagc
ttectettee
cagtatccte
aatgtttgee
aggactccac
cgacctetge

aaaatataag
agtggggatyg
cagggctatyg
tggagctcca
aggtcacaga
ctgaatgcac
agagtctggc
tggccggetg
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complete cds.

ggcectgegt
tcacagagtc
cttgeggtet
ggaaccaggc
gcagaggatg
adcaagggcec
ctcacctece
taccctgagt

gagaacagag
cagecccacce
gcaccctgag
agtgaggect
cacagggtgt
ccacctgeca
tactgtcagt
accctetcac
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ttecteette
ctggaggcca
ttagagtcte
ctcteceeccag
gcetgetgee
actgcaagcce
gtgtgtgtgce
cctggaggag
agggagccte
ccecagtgagy
tatcectggag
tggttggttt
gcagaaatgc
gatcttegge
tgaaggaagc
ggtctctect
aggcttcetyg
ctcctgagga
gggagggagc
tttggtgcag
ccgeacgcta
tatgtgaaag
tttcttccca
tctgagcatg
caccttecag
geccattett
ctgttctatt
ttcaaatgtt
ttatgaatga
agtcttgtgt
gataataaca
aaaatagatyg
ccttatacct
ggatttecctt
gaattcttee
ctttttggaa
tcatacccac
gaggtggcaa
agggtgtggg
gggcattttyg

aggttttcag
cagaggagca
caaggtteag
gectgtgggt
ctgacgagag
tgaggaagcc
aggctgccac
gtgcccactyg
cgectttece
gttccageag
tecttgttee
tetgetecte
tggagagtgt
aaagcctctg
agaccccace
atgatggect
atzattgtee
ggaaatetgg
acagtgccta
gaaaagtacc
tgagttecctyg
tecttgagta
teccctgegtg
agttgeagcce
ggcegegtee
cactctgaag
gggtgacttg
tttttttaag
cagcagtcac
tttattcaga
gcagtggaat
agataaagaa
cagtctattc
ggcttctttg
tgttcactgg
ggccctgggt
ccatagggte
gatgtcctct
geteegggty
ggctttggga

taatgatcett gggtggatcc

SEQ. ID NO. 15
SIZE: 4204 bp DNA

ACCESSICN NO.

acgcaggcag
cagggggtac
tgcagaggat
agggatgacce
caggatctac
tcaccatett
aatccagtte
gtgacgeccac

: 003735

tgatgtcacc
tcagagteag
ggcggtecag
gaaggccecreg
agcctcagga
catgcttacc
caccectgece
tgacttgege

gggacaggcc
ccaaggagaa
ttctcagetg
cttecattgec
tcatcatgte
cttgaggcec
cteoetectee
ctgggtcaac
actaccatca
ccgtgaagag
gagcagtaat
aaatatcgag
catcaazaat
agtccttgea
ggccactcet
gctgggtgat
tggtcatgat
caggagctga
tggggagcce
tggagtaccyg
tggggtccaa
tgtgatcaag
aagcagettt
aaggccagtg
agcagcttcec
agagcggtca
gagatttatc
ggatggttga
acagttetgt
ttgggaaatc
aagtacttag
ctaaagaaat
tgtaaaattt
agaatgtaag
ctettttett
tagtagtgga
gtagagtcta
aaagatgtag
agagtggtgg
aactgcagtt

PCT/US2004/019571
aacccagadd acaggattcc
gatctgtaag taggeetttg
aggcctcica cacactcect
cagctectge ccacactect
tecttgagcag aggagtctge
aacaagaggc cectgggeetyg
tectectetagg tecctgggeac
agatcctccc cagagtccte
acttcactcg acagaggcaa
gaggggccaa gcacctettg
cactaagaag gtggctgatt
ccagggagee agtcacaazag
tacaagcact gttttecctga
gctggtettt ggcattgacg
atgtecttgt cacctgccta
aatcagatca tgcecaagac
tgcaatggag ggcggecatg
gtgtgatgga ggtgtatgat
aggaagetgce tcacccaaga
gcaggtgeeg gacagtgatc
gggccctege tgaaaccagc
gtcagtgcaa gagttecgett
gagagaggag gaagagggag
ggagggggac  tgggccagtg
cctgectegt gtgacatgag
gtgttctcag tagtaggttt
tttgttectet tttggaattyg
atgaacttca gcatccaagt
gtatatagtt taagggtaag
cattctattt tgtgaattgy
aaatgtgaaa aatgagcagt
taagagatag tcaattcttyg
ttaaagatat atgcatacct
agaaattaaa tctgaataaa
cteocatgeac tgagcatctyg
gatgctaagg taagccagac
ggagctgeag tcacgtaatc
ggaaaagtga  gagaggygtg
agtgtcaatg ccctgagetg
cettetgggg gagctgattg

linear PRI 07-APR-1994
DEFINITION Human MAGE-3 antigen (MAGE-3) gene, complete cds.

cagaccacac
agacttggtc
gctcagecad
cccacccace
ccccegteee
tccaccecca
cggaacccag
attggaggte
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ccettecccee
tgaggggagce
gcatcaactt
cccaactcee
aatccttace
teegatecce
ggtagtacecg
agaagaccyc

aatoccactt
agaagcaatc
caggaccctg
ccgaccecac
ccttgeccea
atccaggcag
ttgccaggat
gagattetcg
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coetgageaa
gcteggtgag
cacctcagac
cctgggccac
acccacgecga
ttaatgtggc
ggcaggaatc
accaccctea
ccccatteec
gcecetggta
agtcctgagg
cgagtatgge
agtggagteoc
ccctgteotea
atgcagaccce
tggggaggaa
ggcaaccttg
geteattgeg
agtgggactt
aaggtgtacc
aggatctgcee
ccctgggaca
tgctgttace
ttatcctagg
gctgceactea
ggtgaggacc
ttggacatct
gatgtgggte
tgacatgaga
ggagaaaggt
tagagtgggg
atcceotggct
cccaggaatce
cagtgtccte
aaggtttgcc
ggactccaga
cagcatgcgc
caggttctga
gcactgaagg
tccattcagt
ccagtgggte
tgaccagagt
gaagaaggcco
ggctcetget
ttgaagteac
cagagtccte
ctggagccaa
gcaccttece
gtggccgagt
ggtcacaaag
tetttectgt
ggcategage
cacctgectg
tgcccaaggce
ggcgactgtyg
ggtgtttgag

cgagcgacgg
gaggcaaggt
agagggcecete
ccegeaggygy
ccecegecge
cagggcaggyg
asggtcagga
ccaccattee
atccecceaccce
tcaagtcacg
ttcacatcta
cgttgggagg
tgaggggacc
aaccgaggea
acttcagcag
gaagagggag
ggctggggga
cettecagggt
caggtcagca
ccecaaggggce
aagcatccag
gaatgcggac
tcagagagece
atcactgatg
gggcagtaga
aageagtete
ctegttgtece
cccteatgtt
gattctcagg
gagggccctg
acctcacaga
gegtttgetyg
aggagctcca
aggtcacaga
ttggattcaa
gcgcctggee
tggeeggatyg
ggggacaggc
agaagatctg
actcagctga
tcecattgece
catcatgect
ttgaggcceg
actgaggagce
cctgggggay
agggagcctc
tcetatgagg
tgacctgoag
tggttcattt
gcagaaatgc
gatcttcagc
tgatggaagt
ggectctect
aggcctccetyg
ccectgagga
gggagggasag

cctgacgteg
aagacgctga
aaataatcca
aagacttcaca
tttagecacg
ctggttagaa
cccogagagg
cgtcecceaa
ccacccctat
gaagcteegyg
cggcetaaggy
cagcgaaagg
cagcatgeea
cctttteatt
ggggttgggy
gactgagggg
tgctgggcac
gaccagagag
gagggaggaa
ccectatgtgy
gtgaagagac
tgggggccce
tgggeagggce
tcagggaagg

gggaggetet
ctcacceagyg
tttecgggag
tttetgtace
ccagcagaag
agtgagcaca
gtctggccaa
tctgeacatt
ggaacaaggc
gtagaggggg
accaagggcee
tcaccctcaa
taccctgagg
tgacctggag
taagtaagcce
ggtotcteac
agctcctgee
cttgageaga
aggagaggec
aggaggctge
gtgectgetyg
cagccteece
actccagcaa
tcegagttee
tctgetecte
tggggagtgt
aaagctteca
ggaccccate
acgatggect
ataatcgtcc
gaaaatctgg
acagtatctt

52

-55-

PCT/US2004/019571
gcggagggaa gecggeecag
gggaggactg aggcgggect
gtgctgecte tgctgeceggg
ggctgggtcg ccactaccte
gggaactetd gggacagagc
gaggtcagggd cccacgetgt
gaactgaggyd cagcetiaace
cacccaacCc - cacccccatce
cctggcagaa tcegggcettt
gaatggecggc caggcacgtg
agggaagggg ~— ttoggtatcg
gcccaggect cctggaagac
ggacaggggy cccactgtac
cggetacggg aatcctaggg
cccagcectg cgaggagteca
accttggagt ccagatcagt
agtggccaaa tgtgctetgt
ttgagggetg tggtctgaag
tcccaggatce tgcagggccec
tggacagatg cagtggtect
tgagggagga ttgagggtac
ataaaaatct gcectgetec
tgtecagctga ggtcccteca
ggaagccttg  gtctgagggg
cagaccctac taggagtgga
gtacatggac ttcaataaat
gacctgggaa tgtatggcca
atatcaggta tgtgagttct
ggagggatta ggcectataa
gaggggatcc teccaccccag
ccctectgac agttctggga
gggggcccgt ggattcctct
agtgaggackt tggtctgagg
ctcagatagt gccaacggtg
ccacctgece cagaacacat
tactttecagt cctgecagect
tgoeoetetea cttecteectt
gaccagaggc ccecggagga
tttgttagag cctccaaggt
atgecteecte toteccragy
cacactececeg cctgtigece
ggagtcagca ctgcaagect
ctgggeetgg  tgggtgegea
ctectecetet tctactctag
ccgagteacc agatcctece
actaccatga actaccctct
ccaagaagag gaggggccaa
aagcagcact cagtaggaag
aagtatcgag ccagggagec
cgteggaaat tggcagtatt
gttecttgea getggtettt
ggccacttgt acatctttge
gcetgggtgac aatcagatca
tggccataat cgcaagagag
gaggagctga gtgtgttaga
gggggatcce aagaagectgce
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Ccacccaaca tttegtgcag gsaaactacc tggagtaccg gcaggtccce
ggcagtgatc ctgcatgtta tgaattcctg tggggtccaa gggeeetegt
tgaaaccage tatgtgaaag tcetgeacea tatggtaaag atcagtggag
© gacctcacat ttectaccca cecetgeatyg agtgggtttt gagagagggg
gaagagtgag tctgageacg agttgecagce agggccagtg ggagggggtce
tgggccagtg cacctteegg ggcegceatce cttagtttcce actgcctect
gtgacgtgag gccecattett cactctttga agcgagceagt cagecattett
agtagtgggt ttetgttetg ttggatgact ttgagattat tetttgttte
ctgttggagt tgttcaaatg ttecttttaa cggatggttyg aatgagcgta
agcatccagg tttatgaatg acagtagtca cacatagtge tgtttatata
gtttaggagt aagagtcttg ttttttacte aaattgggaa atccattcca
ttttgtgaat tgtgacataa taatagcagt ggtaaaagta - tttgcttaaa
attgtgageg aattagcaat aacatacatg agataactca agaaatcaaa
agatagttga ttettgectt gtacctcaat ctattctgta aaattaaaca
aatatgcaza ccaggattte cttgacttct ttgagaatgc aagcgaaatt
azatctgaat aaataattct tectotteac tggctegttt cttttecegtt
cactcagcat ctgctctgty ggaggccctg ggttagtagt ggggatgcta
aggtaagcca gactcacgcece tacccatagg gctgtagagce ctaggacctg
cagtcatata attaaggtag tgagaagtcc tgtaagatgt agaggaaatg
taagagaggy gtgagggtgt ggegetcegg gtgagagtag tggagtgtea gtge

SEQ. ID NO. 16

SIZE: 752 bp

DEFINITION Human autoimmunogenic cancer/testis antigen NY-ESO-
1 mRNA, complete cds.

ACCESSION NO.: U87459

atcctegtgg gcectgacct tctetctgag agcegggeag aggctoogga
gccatgcagyg ccgaaggcceg gggcacaggg ggttecgacgg gcgatgctga
tggcccagga ggccctggca ttcetgatgg cccagggggce aatgctggeyg
geccaggaga ggegggtgece acgggeggea gaggtceeeg, ' gggegeaggg
gcagcaaggy ccteggggcec gggaggaggc gcecegeggy gtcegeatgg
cggagegget tcagggctga atggatgcetg cagatgcggg gccaggggge
cggagagecg cctgettgag ttctaccteg ccatgecttt cgcgacacce
atggaagcag agctggececyg caggagcetg gcccaggatg ccccaceget
tcecegtgeca ggggtgcttce tgaaggagtt cactgtgtee ggcaacatac
tgactatceyg actgactgcet gcagaccace geccaactgeca gcteteceate
agctecctgte tccagcagcet ttccctgtty atgtggatca cgcagtgett
tctgecegtg tttttggete agccteccte agggcagagg cgectaageoece
agcctggege cecttectag gtcatgcecte ctecccctagg gaatggtecce
agcacgagtg gcecagtteat tgtgggggece tgattgtttyg tcgetggagy
aggacggctt acatgtttgt ttctgtagaa aataaaactg agctacgaaa aa

'SEQ. ID NO. 17

SIZE: 2148 bp

DEFINITION Homo sapiens preferentially expressed antigen in
melanoma (PRAME), mRNA.

ACCESSION NO.: NM_ 006115

gettecagggt acagcteccc cgcagccaga agccgggect gcagcgecte
agcaccgote cgggacaccce caccagette ccaggcgtga cctgtczaca
gcaacttege ggtgtggtga actctctgag gaaaaaccat tttgattatt
actctecagac gtgegtggca acaagtgact gagacctaga aatccaagceg
ttggaggtce tgaggccage ctaagtcget tcaaaatgga acgaaggcgt
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ttgtggggtt ccattcagag ccgatacatc agcatgagtyg tgtogacaag
cceacggaga cttgtggage tggcagggca gagcctgetg aaggatgagg
ccoctggecat tgeegeectg gagttgetge ccagggagct cttececgeca
ctcttecatgg cagcctttga cgggagacac agccagacce tgaasggcaat
ggtgcaggcc tggeccttca cctgeetece tetgggagtg ctgatgaagg
gacaacatet tcacctggag accttcaaag ctgtgettga tggacttgat
gtgctecttyg cccaggaggt tegeeccagg aggtggaaac ttcaagtgct
ggatttacgg aacaactctc atcaggactt ctggactgta tggtctggaa
acagggccag tctgtactca tttccagagce cagaagcagc tcagcccatyg
acaaagaagc gaaaagtaga tggtttgagce acagaggcag agcageccctt
cattccagta gaggtgcteg tagacctgtt cctcaaggaa ggtgectgtyg
atgaattgtt ctecctaccte attgagaaag tgaagcgaaa gaaaaatgta
ctacgeetgt gctgtaagaa gctgaagatt tttgcaatgc ccatgcagga
tatcaagatg atcctgaaaa tggtgeaget ggactctatt gaagatttgg
aagtgacttg tacctggaag ctacceacct tggcgaaatt ttecteettac
ctgggccaga tgattaatct gegtagacte ctecteteee acatccatgc
atcttcctac atttececcgg agaaggaaga gcagtatatce gceragttea
cctecteagtt ccteagtetg cagtgecctge aggctctcta tgtggactct
ttatttttee ttagaggceg cctggatcayg ttgctcaggce acgtgatgaa
cccettggaa acccictcaa taactaactg ccggettteg gaaggggatg
tgatgcatet gtcccagagt cccagegtcea gtcagctaag tgtecetgagt
ctaagtgggg tcatgectgac cgatgtaagt ccecgagecce tccaagetet
gctggagaga gectetgeea cectecagga cctggtettt gatgagtgtg
ggatcacgga tgatcagete cttgccectece tgectteect gagccactgce
tcccagctta caaccttaag cttctacggg aattccatcet ccatatctge
cttgcagagt cteetgeage acctcatcegg gctgageaat ctgacccacy
tgetgtatce tgtceecectyg gagagttatyg aggacatcca tggtacccte
cacctggaga ggcttgecta tctgecatgee aggctcaggg agttgctgtg
tgagttggag cggcccagca tggtctgget tagtgccaac ccetgtecte
actgtgggga cagaacctte tatgaccegg agceccatcct gtgccectgt
ttcatgcecta actagctgog tgcacatatc aaatgcttca ttctgecatac
ttggacacta aagccaggat gtgcatgcat cttgaagcaa caaagcagec
acagtttcag acaaatgtte agtgtgagtg aggaaaacat gttcagtgag
gaazaaaacat tragacaaat gttcagtgag gaaaaaaagg ggaagttggg
gataggcaga tgttgacttg aggagttaat gtgatctttg gggagataca
tcttatagag ttagaaatag aatctgaatt tctaaaggga gattctggcet
tgggaagtac atgtaggagt taatcecctgt gtagactgtt gtaaagaaac
tgttgaaaat aaagagaagc aatgtgaagc aaaaaaaaaa aaaaaaaa

SEQ. ID NO. 18

SIZE: 4530 bp

DEFINITION Human tyrosine kinase-type receptor (HER2) mRNA,
complete cds.

ACCESSION NO.: M11730

aattctcgag ctegtegace ggtcgacgag ctegagggtce gacgagcteg
agggcgegeg ccoggocoec acccctegea goacccegeyg cceoegegece
tececageegyg gteocagecgg agccatgggyg ccggagecgce agtgagcacc
atggagctgg cggecttotyg ccgetggggg ctececteeteg ccectettgee
cceceggagec gcgagcaccc aagtgtgcac cggcacagac atgaagctge
ggctccetge cagtccogag acccacctgy acatgcteeg ccacctetac
cagggctgee aggtggtgcea gggaaacctg gaactcacct acctgeccac
caatgccage ctgtecttee tgcaggatat ccaggaggtg cagggctacy
tgctcatcge tcacaaccaa gtgaggcagyg tceecactgea gaggctgegg
attgtgcgag gcacccaget ctttgaggac aactatgcee tggcegtget

54

-57-




WO 2004/112828

agacaatgga
caggaggcct
ggaggggtcet
tttgtggaag
tagacaccaa
ggctceeget
cactgtetgt
actgctgeea
gactgeotgg
ctgcecagee
atcccgaggg
tacaactacc
gcacaaccaa
gcagcaagec
cgagaggtga
caagaagatc
acccagecte
gagactctgg
cagectgcet
gaattctgea
agctggetgg
catccaccat
agctcttteg
gaggacgagt
agggcactge
teettegggg
cceagggagt
tcagcececag
gtgtggectg
cceceageggtg
agatgaggag
gtgtggacct
ctgacgtcea
gg9gggtggte
agtacacgat
acacctagceg
gacggagetyg
tetacaaggg
gccatcaaag
cttagacgaa
goecttetggg
atgccetatg
gggctececag
gctacetgoa
gtgctggtca
teggetgetyg
tgcccatcaa
caccagagtyg
ttttggggcec
tgectggaaza
gtctacatga
aagattcegg
agegetttgt
gacagcacct
ggtggatgcet
accetgeecce

gacccgetga
gegggagetg
tgatccagcg
gacatcttec
cegetctegy
gctggggaga
geeggtgget

‘tgagcagtgt

cctgeceteca
ctggtcacct
ccggtataca
tttctacgga
gaggtgacag
ctgtgeccoa
gggcagttac
Ettgggagce
caacactgcc
aagagatcac
gacctcageg
caatggcgee
ggctgegete
aacacccacc
gaacccgeaca
gtgtgggcga
tggggtcceg
ccaggagtgce
atgtgaatgce
aatggcteag
tgceceactat
tgaaacctga
ggcgcatgee
ggatgacaag
tcgtetetge
tttgggatcc
gcggagactg
gagcgatgcece
aggaaggtga
catctggatce
tgttgaggga
gecatacgtga
catetgeety
gctgectett
gacctgetga
ggatgtgegg
agagtcccaa
gacattgacg
gtggatggeg
atgtgtggag
aaaccttacg
g9999a9cgg
teatggtcaa
gagttggtgt
ggteatcecag
tctacegete
gaggagtatc
gggegetgag

acaataccac
cagcttcgaa
gaacccecag
acaagaacaa
gceetgecacce
gagttctgag
gtgcecegetg
gctgecgget
cttcaaccac
acaacacaga
ttcggcgeca
cgtgggatcc
cagaggatgg
gtgtgctatg
cagtgccaat
tggcatttcet
ccgetecage
aggttaccta
tcttocagaa
tacteogectga
actgagggaa
tetgettegt
caagctetge
gggectggece
ggcccaccca
gtggaggaat
caggcactgt
tgacctgttt
aaggacccte

. cctctectac

agcettgeece
ggctgeeceg
ggtggttgge
tratcaagceg
ctgcaggaaa
caaccaggceg
aggtgettgg
cctgatgggg
aaacacatcce
tggetggtgt
acatccacgg
agaccatgte
actggtgtat
ctcgtacaca
ceatgtcaaa
agacagagta
ctggagtccea
ttatggtgtg
atgggatcce
ctgceccage
atgttggatg
ctgaattete
aatgaggact
actgctggag
tggtacccca
ggcatggtec
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ccctgtcaca ggggecteec
gcetecacaga gatcttgaaa
ctetgetace aggacacgat
ccagctggct ctcacactga
cectgttetece gatgtgtaag
gattgtcaga gectgacgeg
caaggggcca ctgeceactg
gcacgggcce caagcactct
agtggcatct gtgagctgea
cacgtttgag tccatgecca
gctgtgtgac tgectgtecee
tgcaccecteg tetgeeecect
aacacagcgg tgtgagaagt
gtctgggeat ggagcacttg
atccaggagt ttgctggctyg
gccggagage tttgatgggg
cagagcagct ccaagtgttt
tacatctcag catggcecgga
cctgeaagta atccggggac
ccctgeaagyg gctgggeatce
ctgggcagtyg gactggccct
gcacacggtg cectgggacce
tecacactge caaccggcca
tgccaccage tgtgegeceg
gtgtgtcaac tgcagccagt
geegagtact gcaggggcte
ttgecegtgee accctgagtg
tggaccggag gctcaccagt
cettetgegt ggccegetge
atgcccatct ggaagtttcc
catcaactge acccactcet
ccgageagag agccagccct
attctgetgg tegtggtett
acggcagcag aagatccgga
cggagctggt  ggagcegetg
cagatgcgga teectgaaaga
atctggceget tttggcacag
agaatgtgaa aattccagtg
cccaaagoca acaaagaaat
gggctcecca tatgtctcec
tgcagctggt gacacagcett
cgggaaaacc gcggacgact
gcagattgcc aaggggatga .
gggacttgge cgcteggaac
attacagact tecgggetgge
ccatgcagat gggggcaagqg
ttetecgeeg gcggttcace
actgtgtggy agctgatgac
agcecegggag atccetgacce
cceeceatcetyg caccattgat
attgactctg aatgtcggce
ccgeatggcee agggacccce
tgggcccage cagtcecettg
gacgatgaca tgggggacet
geagggcette ttetgtecag
accacaggca ccgcagetca
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tctaccagga
agaggaggcec
atgtatttga
ctceceeacac
agtacccctg
gcoececagee
tegeeecgag
ggaaagggcec
tttttgeett
ggaggagctg
cgacaacctce
ccagcacctt
ctggacgtge
tgtcctcagg
gagggececte
ctaaggaacc
agcctegtty
ccetgeccaa
cectttectt
agaggggaag
agagactgte
atggtgtcag
actttttttg
tgggtgttgt

gtggeggtay
cccaggtete
tggtgacctyg
atgaccceag
ccctetgaga
tgaatatgtg
agggecctet
aagactctcet
tgggggtgcee
ceccteagece
tattactggg
caaagggaca
cagtgtgaac
gagcagggaa
cgaccacttc
ttecttectg
gaagaggaac
tgagactcta
ccagatcctyg
cggccctaag
cctgaaacct
tatccaggcet
ttttgttttt

atggggagge

ggacctgaca
cactggecacc
ggaatggggg

‘ccctctacag

ctgatggcta
aaccagccag
gcetgetgece
ccccagggaa
gtggagaacc
ccaccctoct
accaggaccc
cctacggcag
cagaaggcca
ggcctgactt
caggggaacc
cttgagttce
agcactgggg
gggtecagtg
ggtactgaaa
ggagtgtcta
agtactgccc
ttgtacagag
ttaaagacga
aagtgtgggg

ttgtccattt gcaaatatat tttggaaaac
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ctagggctgg agcectetga
ctecegaaggg getggetecg
cagccaaggy gctgcaaagce
cggtacagtg aggaccceac
cgttgceceee ctgacctgea
atgttcggcg ccageccecet
cgacctgetg gtgecactet
gaatggggtc gtcaaagacg
ccgagtactt gacaccceag
cctgecttea gcceagecett
accagagcgd ggggctecac
agaacccaga gtacctgggt
agtccgecaga agccctgatg

.~ ctgctggceat caagaggtgg
' tgocatgecca  ggaacctgte
cagatggctg gaaggggtece
agtctttgtg gattctgagg
gatgccacag cccagettgg
gecttaggga agctggecetg
agaacaaaag cgacecattc
cccatgagga aggaacagca
tgcttttctg tttagttttt
aataaagacc caggggagaa
ggtecttcte cacacccact
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Use of an immunogenic composition which immunizes against
PRAME and at least one other tumor-associated antigen for the manufacture of a
medicament for the treatment of ovarian or colorectal cancer, wherein the at least one
other tumor-associated antigen is selected from the group consisting of SSX-2, NY-
ESO-1, and PSMA.

2. Use of claim 1, wherein the at least one other tumor-associated antigen
comprises NY-ESO-1 and $5X-2.

3. Use of claim 1, wherein the at least one other tumor-associated antigen
comprises NY-ESO-1, SSX-2, and PSMA.

4. Use of claim 1, wherein a cytolytic T cell response is induced.

5. Use of claim 1, wherein the medicament further comprises at least one
antigen associated with tumor neovasculature.

6. Use of claim 5, wherein the antigen associated with tumor
neovasculature is selected from the group consisting of PSMA, VEGFR2, and Tie-2,

7. An immunogenic composition for use in the treatment of ovarian or
colorectal cancer comprising the antigen PRAME and at least one other tumor-
associated antigen, wherein each antigen is 1) a whole antigen, 2) a fragment of an
antigen, 3) an epitope cluster derived from an antigen, 4) an epitope derived from an
antigen, or 5) a nucleic acid encoding any of 1) to 4), wherein the at least one other
tumor-associated antigen is selected from the group consisting of SSX-2, NY-ESO-1
and PSMA.

8. The composition of claim 7, further comprising at least one antigen
associated with tumor neovasculature.

9. The composition of claim 8, wherein the antigen associated with tumor
neovasculature is selected from the group consisting of PSMA, VEGFR2, and Tie-2.

10.  AKit used for the treatment of ovarian or colorectal cancer comprising,
separately or in combination, the antigen PRAME and at least one other tumor-
associated antigen, wherein each antigen is 1) a whole antigen, 2) a fragment of an
antigen, 3) an epitope cluster derived from an antigen, 4) an epitope derived from an
antigen, or 5) a nucleic acid encoding any of 1) to 4), wherein the at least one other
tumor-associated antigen is selected from the group consisting of $§X-2, NY-ESO-1
and PSMA.

11. The kit of claim 10, further comprising at least one antigen associated
with tumor neovasculature.

12. The kit of claim 11, wherein the antigen associated with tumor
neovasculature is selected from the group consisting of PSMA, VEGFR2, and Tie-2.
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13. A method of treating ovarian or colorectal cancer in a subject in need
thereof, the method comprising immunizing the subject against PRAME and at least
one other tumor-associated antigen, wherein the at least one other tumor-associated
antigen is selected from the group consisting of S§X-2, NY-ESO-1, and PSMA,

14.  Method of claim 13, wherein the at least one other tumor-associated
antigen comprises NY-ESO-1 and SSX-2.

15.  Method of claim 13, wherein the at least one other tumor-associated
antigen comprises NY-ESO-1, S§X-2, and PSMA.

16.  Method of claim 13, wherein a cytolytic T cell response is induced.

17. Method of claim 13, further comprising immunizing the subject against
at least one antigen associated with tumor neovasculature.

18.  Method of claim 17, wherein the antigen associated with tumor
neovasculature is selected from the group consisting of PSMA, VEGFR2, and Tie-2.

19.  Use of any one of claims 1-6, immunogenic composition of any one of
claims 7-9, kit of any one of claims 10-12, or method of any one of claims 13-18,
substantially as herein before described with reference to the figures and/or examples.
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415
Peptide boost rescues the immunogenicity of a less dominant
epitope even when the vectors and peptides respectively, are
used as a mixture.

Spleen Specific Lysis (%)
Animal # Treatment §sX2 Melan A
#3505 Control Contro! Control
#3473 Control 6 4
#3481 Control 8 ]
#3951 Control Control Control
#3474 Control -4 -8
#3513 Control -3 -4
Mean 2 -1
SEM 4 4
#3125 pSEM + pCBP 71 95
#3075 pSEM + pCBP 26 93
#3088 pSEM + pCBP 10 94
#3081 pSEM + pCBP 22 100
#3078 pSEM + pCBP 44 100
#3102 pSEM + pCBP 9 100
Mean 30 97
SEM - 11 1
#3076  L=pSEM, R=pCBP 16 37
#3112  L=pSEM, R=pCBP 15 88
#3068 L=pSEM, R=pCBP 7 93
#3051  L=pSEM, R=pCBP 46 100
#3146  L=pSEM, R=pCBP 4 100
#3103 L=pSEM, R=pCBP 13 100
Mean 17 86
SEM 7 11
#3111 pSEM 3 57
#3036 pSEM 6 94
#3052 pSEM ~1 g5
#3067 pSEM 5
#3049 pSEM 1 100
#3039 pPSEM | 38
Mean 2 65
SEM 1 17
#3069 pCBP 26 -3
#3037 pCBP 15 3
#3042 pCBP 6 7
#3070 pCBP 11 11
#3046 pCBP 18 17
#3053 pCBP 33 15
Mean 18 8
- SEM - 4 3
FIG. 4
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Schedule of immunization

Immunization Schedule:

T 2weeks ﬂ
DNA (mixture) Peptide (mixture) Repeat cycles

FIG. 5A

Schedule of immunization

Immunization Schedule:

T 2 weeks ﬂ
Multiple vectors Multiple peptides Repeat cycles
to distinct sites to distinct sites
FIG. 5B
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SEQUENCE LISTING
<110> Chiang, Chih-Sheng

<120> COMBINATIONS OF TUMCR-~ASSOCIATED ;
ANTIGENS IN COMPOSITIONS FOR VARIOUS TYPES OF CANCERS

<130> MANNK.035A

<140> Not Assigned
<141>

<150> 60/479,554
<151> 2003-06-17

<160> 18
<170> FagtSEQ for Windows Version 4.0

;210> 1

<211> 5239

<212> PRT

<213> Tyrosinase Precursor

<400> 1
Met Leu Leu Ala Val Leu Tyr Cys Leu Leu Trp Ser Phe Gln Thr Ssr
1 5 10 15
Ala Gly His Phe Pro Arg Ala Cys Val Ser Ser Lys Asn Leu Met Glu
20 25 30
Lys Glu Cys Cys Pro Pro Trp Ser Gly Asp Arg Ser Pro Cys Gly Gln
. 35 40 45 ‘
Leu Ser Gly Arg Gly Ser Cys Gln Asn Ile Leu Leu Ser Asn Ala Pro
50 55 60
Leu Gly Pro Gln Phe Pro Phe Thr Gly Val Asp Asp Arg Glu Ser Trp
65 70 75 80
Pro Ser Val Phe Tyr Asn Arg Thr Cys Gln Cys Ser Gly Asn Phe Met
85 920 95
Gly Phe Asn Cys Gly Asn Cys Lys Phe Gly Phe Trp Gly Pro Resn Cys
100 105 110
Thr Glu Arg Arg Leu Leu Val Arg BArg Asn Ile Phe Asp Leu Ser Ala
115 120 125
Pro Glu Lys Asp Lys Phe Phe Ala Tyr Leu Thr Leu Ala Lys His Thr
130 135 140
Ile Ser Ser Asp Tyr Val Ile Pro Ile Gly Thr Tyr Gly Gln Met Lys
145 150 155 160
Asn Gly Ser Thr Pro Met Phe Asn Asp Ile Asn Ile Tyr Asp Leu Phe
165 170 175
Val Trp Met His Tyr Tyr Val Ser Met Asp Ala Leu Leu Gly Gly Ser
180 185 190
Glu Ile Trp Arg Asp Ile Asp Phe Ala His Glu Ala Pro Ala Phe Leu
195 v 200 205
Pro Trp His Arg Leu Phe Leu Leu Arg Trp Glu Gln @lu Ile Gln Lys
210 215 220

67-




Leu
225
Ala
Pro
Gln
Cys
Asp
305
Cys

Asn

Gly

Ile
385
Leu
Pro
Tyr
Ty
Lys
465
Ala
Ser

Pro

Leu

WO 2004/112825

Thr
Glu
Thr
Ile
Asn
290
Lys
Leu
Phe
Ile
Met
370
Phe
Arg
Ile
Arg
Ser
450
Ser
Ala

Leu

Leu

<210> 2
<211> 118
<212> PRT

<213> MART-1

<400> 2
Met Pro Arg Glu

1

Gly
Lys
Asn
val
275
cly
Ser
Ser
Ser
Ala
355
Asn
Leu
Arg
Gly
Asn
435
Tyr
Tyr
Met

Leu

Leu
515

Asp
Cys
Pro
260
Cys
Thr
Arg
Leu
Phe
320
Asp
Gly

Leu

His
420
Gly
Leu
Leu
val
Cys

500
Met

His Gly His Ser

20

Leu Thr Val Ile

35

Arg Arg Arg Asn

Glu
Asp
245
Asn
Ser
Pro
Thr
Thr
325
Arg
Ala
Thr
His
Arg
405
Asn
Asp
Gln
alu
Gly
485

Arg

Glu

Asp
Tyr
Leu

Gly

Asn
230
Ile
Leu
Arg
Glu
Pro
310
Gln
Asn
Ser
Met
His
390
Pro
Arg
Phe
Asp
Gln
470
Ala
His

Lys

Ala
Thr
Gly

TyT

Phe
Cys
Leu
Leu
aly
295
Arg
Tyr
Thr
Gln
Ser
375
Ala
Leu
Glu
Phe
Ser
455
Ala
Val
Lys

Glu

His
Thr
Val

Arg

Thr
Thr
Ser
Glu
280
Pro
Leun
Glu
Leu
Ser
360
Gln
Phe
Gln
Ser
Ile
440
Asp
Ser
Leu

Arg

Asp
520

Phe
Ala
Leu

40
Ala

Ile
Asp
Pro
265
@lu
Leu
Pro
Ser
Glu
345
Ser
Val
Val
Glu
Tyr
425
Ser
Pro
Arg
Thr
Lys

505
Tyr

Ile
Glu
25

Leu

Leu

-68-

Pro
Glu
250
Ala
TyY
Arg
Ser
aly
330
Gly
Met
Gln
Asp
val
410
Met
ser
Asp
Ile
Ala
490

Gln

His

Tyr
10
Glu

Leu

Met

TYyr
235
Tyr
sexr
Asn
Arg
ser
315
Ser
Phe
His
Gly
Sex
395
Tyr
val
Lys
Ser
Trp
475
Leu

Leu

Ser

Gly
Ala
Ile

Bsp

Trp
Met
Phe
Ser
Asn
300
Ala
Met
Ala
Asn
Ser

380
Ile

Pro
Asp
Phe
460
Ser

Leu

Pro

Leu’

Tyr
Ala
Gly

Lys

Asp
Gly
Phe
His
285
Pro
Asp
Asp
Ser
Ala
365
Ala
Phe
Glu
Phe
Leu
445
Gln
Trp
Ala

Glu

Tyr
525

Pro
Gly
Cys

45
Ser

Trp
Gly
Ser
270
Gln
Gly
val
Lys
Pro
350
Leu
Asn
Glu
Ala
Ile
430
Gly

Asp

Leu I

Gly
clu

510
Gln

Lys

Ile
30

Trp

Leu

Arg
Gln
255
Ser
ser
Asn
Glu
Ala
335
Leu
His
Zsp
Gln
Asn
415

Pro

Tyr

Leu
495
Lye

Ser

Lys
15

Gly
Tyr

His

PCT/US2004/019571
Asp
240
His
Trp
Leu
His
Phe
320
Ala
Thr
Ile
Pro
Trp
400
Ala
Leu
Asp
Ile
Gly
480
Val

Gln

His

Gly
Ile
Cys

Val




WO 2004/112825

50

Gly Thr Gln Cys Ala Leu

65

70

His Arg Asp Ser Lys Val

85

Val Pro Asn Ala Pro Pro

100

Pro Pro Pro Tyr Ser Pro

<210>"3

<211l>
<212>
<213>

<400> 3
Met Asn Gly Asp

1
Ile

Ser
val
Ala
65

Gly
Pro
Pro
Ala
Pro

145
Gln

Val

aly

Pro
Lys
Tyr
50

Thr
Aegn
Gln
Lys
Ser
130
Thr
Glu
Thr

His

Asn
210

<210> 4
<211> 750
<212> PRT
<213> Folate Hydrolase

<400> 4
Met Trp Asn Leu Leu His Glu Thr Asp Ser Ala Val Ala Thr Ala Arg

1

115

223
PRT
Synovial Sarcoma

Glu
Glu
35

Met
Leu
Asp
Met
Lys
115
Gly
Thr
Lys
His
Gly

195
Met

Lys
20

Glu
Lys
Pro
Leu
Thr
100
Pro
Pro
Ser
Glu
Asn
180

Thr

Pro

Asp
5
Ile
Trp
Arg
Pro
Asp

85

Phe
Ala
Gln
Glu
Glu
165
Tle
Pro

Gly

5

Ala
Gln
Glu
Lys
Phe
70

Asn
Gly
Glu
Asn
Lys
150
Arg
Gly
Lys

Pro

55
Thr Arg Arg

Ser Leu Gln

Ala Tyr Glu
105

Phe Ala Arg

Lys Ala Fhe
25
Lys Met Lys
40
Tyr Glu Ala
S5
Met Cys Asn

Asp Pro Asn

Arg Leu Gln
105
Glu Gly Asn
120
Asp Gly Lys
135
Ile His Glu

Arg Gly Thr

Arg Phe Ser
185
Thr Ile Thr
200
Thr Asp Cys
215

-69-

Cye
Glu

20
Lys

Arg
10

Asp
Ala
Met
Lys
Arg
90

Gly
Asp
Glu
Arg
Ala
170
Leu
His

Val

10

Pro
75

60
Gln

Glu

Lys Bsn Cys

Leu

Pro
Asp
Ser
Thr
Arg
75

Gly
Ile
Ser
Leu
Ser
155
His
Ser

Asn

Arg

Ser

Thr
Ile
Glu
Lys
60

Ala
Asn
Ser
Glu
cys
140
Gly
Arg
Thr

Arg

Glu
220

Ala

Val
Ala
Lys
45

Leu
Glu
Gln
Pro
Glu
125
Pro
Asn
Trp
Ser
Asp

205
Asn

Gly
Glu

Glu
110

Gly
Lys
30

Ile
Gly
Asp
val
Lys
110
val
Pro
Arg
Ser
Met
130

Pro

Sexr

PCT/US2004/019571

pPhe Asp
a0

Pro Val

95

Gln Ser

Ala Gln
15
Tyr Phe

Phe Tyr
Fhe Lys
Phe Gln
80
Glu Arg
95
Ile Met
Pro Glu
Gly Lys
Glu Ala
160
Ser Gln
175
Gly Ala
Lys Gly

Trp

15




Arg
Phe
Ala
Leu
65
Pro
Gln
Tyr
Ser
Glu
145
Phe
val
Lys
Phe
val
225
Asn
Pro
Leu
305
Gly
Phe
Thr
Asp
Gly
385
Ser
Leu

Glu

TYY

WO 2004/112825

Pro

Leu

App
Ile
130
Pro
Ser
Asn
Ile
Arg
210
Ile
Tyr
Ile
Ala
Pro
290
Leu
Ser
Ser
Arg
Arg
370
Ile
Phe
Phe

Trp

Ile

Arg
Leu
35

Asn
Ala
Leu
Gln
Val
115
Iile
Pro
ala
Tyr
Asn
195
Gly
Leu
Pro
Leu
Asn
275
Ser
Glu
Leu
Thr
Ile
355
Tyr
Asp
Gly
Ala
Ala

435
Asn

Trp
20

Gly
Ile
Glu
Ala
Trp
100
Leu
Asn
Pro
Phe
Ala
180
Cys
Asn
Tyr
Asp
Asn
260
Glu
Ile
Lys
Lys
Gln
340
Tyr
Val
Pro
Thr
Ser
420

Glu

Ala

Leu
Phe
Thr
Asn
Gly
85

Lys
Leu
Glu
Pro
Ser
165
Arg
Ser
Lys
Ser
Gly
245
Leu
Tyxr
Pro
Met
Val
325
Lys
Asn
Ile
Gln
Leu
4053
Trp

Glu

Asp

Cys
Leu
Pra
Ile
70

Thr
Glu
Ser
Asp
Gly
150
Pro
Thr
Gly
val
Asp
230
Trp
Asn
Ala
val
Gly
310
Pro
val
Val
Leu
Ser
390
Lys
Asp

Asn

Ser

Phe
Lys
55

Lys
Glu
Phe
Tyr
Gly
135
Tyr
Gln
Glu
Lys
Lys
215
Pro
Asn
Gly
Tyr
Hisg
295
aly
Tyr
Lys
Ile
Gly
375
aly
Lys
Ala

Ser

Ser

Gly
Gly
40

His
Lys
Gln
Gly
Pro
120
Asn
Glu
Gly
Asp
Ile
200
Asn
Ala
Leu
Ala
Arg
280
Pro
Ser
Asn
Met
Gly
360
Gly
Ala
Glu
Glu
Arg

440
Ile

Ala
25

Trp
Asn
Phe
Asn
Leu
105
Asn
Glu
Asn
Met
Phe
185
val
Ala
Asp
Pro
Gly
265
Arg
Ile
Bla
val
His
345
Thr
His
Ala
Gly
Glu
425

Leu

Glu

-70-

Leu
Ehe
Met
Leu
Phe
90

Asp
Lys
Ile
Val
Pro
170
Phe
Ile
Gln
Tyr
Gly
250
Asp
Gly
Gly
Pro
Gly
330
Ile
Leu
Arg
val
Trp
410
Phe

Leu

Gly

Val
Ile
Lys
Tyr
75

Gln
Ser
Thr
Phe
Ser
155
Glu
Lys
Ala
Leu
Phe
235
Gly
Pro
Ile
Tyr
Pro
315
Pro
His
Arg
Asp
val
395
Arg
aly

Glun

Asn

Leu
Lys
Ala
60

Asn

Leu

Val

Asn
140
Asp
Gly
Leu
Arg
Ala
220
Ala
Gly
Leu
Ala
Tyr
300
Asp
Gly
Ser
Gly
Ser
380
His
Pro
Leu

Glu

Tyx

Ala
sexr
45

Phe
Phe
Ala
Glu
Pro
125
Thr
Ile
Asp
Glu
Tyx
205
Gly
Pro
Val
Thr
Glu
285
Asp
Ser
Phe
Thr
Ala
365
Trp
Glu
Arg
Leu
Arg

445
Thr

Gly
30

Ser
Leu
Thr
Lys
Leu
110
Asn
Ser
Val
Leu
Arg
190
Gly
Ala
aly
Gln
Pro
270
Ala
Ala
Ser
Thr
Asn
350
val
Val
Ile
Arg
Gly
430

Gly

Leu

Gly
Asn
Asp
Gln
Gln
85

2la
Tyr
Leu
Pro
Val
175
Asp
Lys
Lys
val
Arg
255
Gly
Val
Gln
Trp
Gly
335
Glu
Glu
Phe
Val
Thr
415
Ser

val

Arg

PCT/US2004/019571
Phe

Glu
alu
Ile
80

Iie
His
Ile
Phe
Pro
160
TYyTr
Met
Val
Gly
Lys
240
Gly
Tyr
Gly
Lys
Arg
320
Asn
val
Pro
Gly
Arg
400
Ile
Thr

Ala

Val




Asp
465
Leu

Trp
Ser
Gly
Lys
545
Leu

Ala

Leu

Tyr
625
Glu

Asn

His
Phe
705

Pro

Phe

WO 2004/112825

450
Cys

Lys
Thr
Lys
Ile
530
Phe
val
Gln
Pro
Lys
610
Ser
Ile
Pro
Ala
Val
690
Pro

Ser

Thr

<210> 5
<211> 309
<212> PRT
<213> MAGE-1

<400> 5

Met
1
Glu
Ser

Ala

Pro
65

Ser
Ala
Ser
Gly

50
Thxr

Thr Pro Leu

Ser
Lys
Leu
515
Ala
Ser
Glu
Val
Phe
585
Tle
val
Rla
Ile
Phe
675
Ile
Gly

Lys

Val

Leu
Gln
Ser
35

Ser

Thr

Pro
Lys
500
Gly
Ser
Gly
Lys
Arg
580
Asp
Tyr
Ser
Ser
Val

660
Ile

Tyr
Ile
Ala

Gln
740

Glu
Gln
20

Sexr

Thr

Ile

Asp
485
Ser
Ser
Gly
Tyr
Phe
565
Gly
Cys
Ser
Phe
Lys
645
Leu
Asp
Ala
Tyr
Trp

725
Ala

Gln
Glu
Pro
Asp

Asn

Met
470
Glu
Pro
Gly
Arg
Pro
550
Tyr
Gly
Arg
Ile
Asp
€30
Phe
Arg
Pro
Pro
Asp
710

Gly

Ala

Arg
Ala
Leu
Pro

Phe
70

455
Tyr

Gly
Ser
Asn
Ala
535
Leu
Asp
Met
Asp
Ser
615
Ser
Ser
Met
Leu
Ser
695
Ala

Glu

Ala

Ser
Leu
Val
Pro

55
Thr

Ser
Phe
Pro
Asp
520
Arg
Tyr
Pro
val
Tyr
600
Met
Leu
Glu
Met
Gly
680
Ser
Leu

Val

Glu

Leu
Gly
Leu
40

Gln

ATg

Leu
Glu
Glu
505
Phe
TyrY
His
Met
Phe
585
Ala
Lys
Phe
Arg
Asn
665
Leu
His
Phe
Lys

Thr
745

His
Leu
25

cly

Ser

Gln

71-

val
Gly
490
Phe
Glu
Thr
Ser
Phe
570
Glu
Val
His
Ser
Leu
650
Asp
Pro
Asn
Asp
Arg

730
Leu

Cys
10

Val
Thr

Pro

Arg

His
475
Lys
Ser
val
Lys
val
555
Lys
Leu
Val
Pro
Ala
635
Gln
Gln
Asp
Lys
Ile
715

Gln

Ser

Lys
Cys
Leu
Cln

Gln
75

460
Asn

Ser
Gly
Phe
Asn
540
TyY
Tyr
Ala
Leu
Gln
620
val
Asp
Leu
Arg
Tyr
700
Glu

Ile

Glu

Pro
Val
Glu
Qly

60
Pro

Leu
Leu
Met
Phe
525
Trp
Glu
His
Astl
Arg
605
Glu
Lys
Phe
Met
Pro
685
Ala
Ser
Tyx

val

Glu
Gln
Glu
45

Ala

Ser

Thr

Tyr
Pro
510
Gln
Glu
Thr
Leu
Ser
590
Lys
Met
Asn
Asp
Phe
670
Phe
Gly
Lys

val

Ala
750

Glu
Ala
30

Val

Ser

Glu

Lys
Glu
495
Arg
Arg
Thr
Tyr
Thr

575
Ile

Tyx
Lys
Phe
Lys
655
Leu
Tyr
Glu

val

Ala
735

Ala
15

Ala
Pro

Ala

Gly

PCT/US2004/019571

Glu
480
ser
Ile
Leu
Asn
Glu
560
val
Val
Ala
Thr
Thr
640
Ser
Glu
Arg
Ser
Asp

720
Ala

Leu
Thr
Thr
-Phe

Ser
80
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Ser Ser Arg Glu Glu Glu Gly Pro Ser Thr Ser Cys Ile Leu Glu Ser
85 90 25
Leu Fhe Arg Ala Val Ile Thr Lys Lys Val Ala Asp Leu Val @ly Phe
. 100 105 110
Leu Leu Leu Lys Tyr Arg Ala Arg Glu Pro Val Thr Lys Ala Glu Met
115 120 125
Leu Glu Ser Val Ile Lys Asn Tyr Lys His Cys Phe Pro Glu Ile phe
130 138 140
Gly Lys Ala Ser Glu Ser Leu Gln Leu Val Phe Gly Tle Agp Val Lys
145 150 155 160
@lu Ala Asp Pro Thr Gly His Ser Tyr Val Leu Val Thr Cys Leu Gly
) 165 170 175
Leu Ser Tyr Asp Gly Leu Leu Gly Asp Asn Gln Ile Met Pro Lys Thr
180 185 190
Gly Phe Leu Ile Ile Val Leu Val Met Tle Ala Met Glu Gly Gly His
195 200 205
Ala Pro Glu Glu Glu Ile Trp Glu Glu Leu Ser Val Met Clu Val Tyr
210 215 220
Asp Gly Arg Glu His Ser Ala Tyr Gly Glu Pro Arg Lys Leu Leu Thr
225 230 235 240
Gln 2sp Leu Val Gln Glu Lys Tyr Leu Glu Tyr Arg Gln Val Pro Asp
245 250 255
Ser Asp Pro Ala Arg Tyr Glu Phe Leu Trp Gly Pro Arg Ala Leu Ala
260 265 270
@lu Thr Ser Tyr Val Lys Val Leu Glu Tyr Val Ile Lys Val Ser Ala
275 280 285
Arg Val Arg Phe Phe Phe Pro Ser Leu Arg Glu 2la Ala Leu Arg Glu
290 295 300
Glu Glu Glu Gly Val
305

<210> 6
<211> 314
<212> PRT
<213> MAGE-3

<400> &
Met Pro Leu Glu Gln Arg Sex Gln His Cys Lys Pro Glu Glu Gly Leu
1 5 10 i5
Glu Ala Arg Gly Glu Ala Leu Gly Leu Val Gly Zla Gln Ala Pro Ala
20 25 30
Thr Glu Glu Gln Glu Ala Ala Ser Ser Ser Ser Thr Leu Val Glu Val
35 40 45
Thr Teu Gly Glu Val Pro Ala Ala Glu Ser Pro Asp Pro Pro Gln Ser
50 55 60
Pro Gln Gly Ala Ser Ser Leu Pro Thr Thr Met Asn Tyr Pro Leu Trp
65 70 75 80
gSer Gln Ser Tyr Glu Asp Ser Ser Asn Gln Glu Glu Glu Gly Pro Ser
85 90 95
Thr Phe Pro Asp Leu Glu Ser Glu Phe Gln Ala Ala Leu Ser Arg Lys
100 105 110
val Ala Glu Leu Val His Phe Leu Leu Leu Lys Tyr Arg Bla Arg Glu
115 120 125
Pro Val Thr Lys Ala Glu Met Leu Gly Ser Val Val Gly Asn Trp Gln
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130 135 140
Tyr Phé Phe Pro Val Ile Phe Ser Lys Ala Ser Ser Ser Leu Gln Leu
145 150 155 160
val phe Gly Ile Glu Leu Met Glu Val Asp Pro Ile Gly His Leu Tyr
. 165 170 175
Ile Phe Ala Thr Cys Leu Gly Leu Ser Tyr Asp Gly Leu Leu Gly Asp
180 185 190 i
Asn Gin Ile Met Pro Lys Ala Gly Leu Leu Ile Ile Val Leu Ala Ile
195 200 205
Ile ala Arg Glu Gly Asp Cys Ala Pro Glu Glu Lys Ile Trp Glu Glu
210 215 220
Leu Ser Val Leu Glu Val Phe Glu Gly Arg Glu Asp Ser Ile Leu Gly
225 230 235 240
Asp Pro Lys Lys Leu Leu Thr Gln His Phe Val Gln Glu Asn Tyr Leu
245 250 255
Glu Tyr Arg Gln Val Pro Gly Ser Asp Pro Ala Cys Tyr Glu Phe Leu
260 265 270
Trp Gly Pro Arg Ala Leu Val Glu Thr Ser Tyr Val Lys Val Leu His
275 280 285
His Met Val Lys Ile Ser Gly Gly Pro His Ile Ser Tyr Pro Pro Leu
290 295 300
His Glu Trp Val Leu Arg Glu Gly Glu Glu
305 310

<210> 7

<211> 180

<212> ERT

<213> Autoimmunogenic Cancer

<400> 7
Met Gln Ala Glu Gly Arg Gly Thr Gly Gly Ser Thr Gly Asp Ala Asp
1 5 10 i5
Gly Pro Gly Gly Pro Gly Ile Pro Asp Gly Pro Gly Gly Asn Ala Gly
20 25 30
Gly Pro Gly Glu Ala Gly Ala Thr Gly Gly Arg Gly Pro Arg Gly Ala
35 40 45
Gly Ala Ala Arg Ala Ser Gly Pro Gly Gly Gly Ala Pro Arg Gly Pro
50 55 60
His @ly Gly Ala Ala Ser Gly Leu Asn Gly Cys Cys Arg Cys Gly Ala
65 70 75 80
Arg Gly Pro Glu Ser Arg Leu Leu Glu Phe Tyr Leu Ala Met Pro Phe
85 90 95
Ala Thr Pro Met Glu Ala Glu Leu Ala Arg Arg Ser Leu Ala Gln Asp
100 105 110
Ala Pro Pro Leu Pro Val Pro Gly val Leu Leu Lys Glu Phe Thr Val
115 120 - 125
Ser Gly Asn Ile Leu Thtr Tle Arg Leu Thr Ala Ala Asp His Arg Gln
130 135 140
Leu @ln Leu Ser Tle Ser Ser Cys Leu Gln Gln Leu Ser Leu Leu Met
145 150 155 160
Trp Ile Thr Gln Cys Phe Leu Pro Val Phe Leu Ala Gln Pro Pro Ser
165 170 175
Gly Gln Arg Arg
180

-7 -

73-




WO 2004/112828 PCT/US2004/019571

<210> 8

«211> 509

<212> PRT

<213> Preferentially expressed antigen in melanoma

<400> 8
Met Glu Arg Arg Arg Leu Trp Gly Ser Ile Gln Ser Arg Tyr Ile Ser
1 5 10 15
Met Ser Val Trp Thr Ser Pro Arg Arg Leu Val Glu Leu Ala Gly Gln
20 25 30
Ser Leu Leu Lys Asp Glu Ala Leu Ala Ile Ala Ala Leu Glu Leu Leu
35 40 45
Pro Arg Glu Leu Phe Pro Pro Leu Phe Met Ala Ala Phe Asp Gly Arg
50 55 60
His Ser Gln Thr Leu Lys Ala Met Val Gln Ala Trp Pro Phe Thr Cys
65 70 75 80
Leu Pro Leu Gly Val Leu Met Lys Gly Gln His Leu His Leu Glu Thr
85 90 95
Phe Lys Ala Val Leu Asp Gly Leu Asp Val Leu Leu Ala Gln Glu Val
. 100 105 110
Arg Pro Arg Arg Trp Lys Leu Gln Val Leu Asp Leu Arg Lys Asn Ser
115 . 120 125
Hig Gln Asp Phe Trp Thr Val Trxp Ser Gly Asn Arg Ala Ser Leu Tyr
130 135 140
Ser Phe Pro Glu Pro Glu Ala Ala Gln Pro Met Thr Lys Lys Arg Lys
145 150 155 160
val Asp @ly Leu Ser Thr Glu Ala Glu Gln Pro Phe Ile Pro Val Glu
165 170 175
Val Leu val Asp Leu Phe Leu Lys Glu Gly Ala Cys Asp Glu Leu Phe
180 185 190
Ser Tyr Leu Ile Glu Lys Val Lys Arg Lys Lys Asn Val Leu Arg Leu
195 200 205
Cye Cys Lys Lys Leu Lys Ile Phe Ala Met Pro Met Gln Asp Ile Lys
210 215 220
Met Ile Leu Lys Met Val Gln Leu Asp Ser Ile Glu Asp Leu Glu Val
225 230 235 240
Thr Cys Thr Trp Lys Leu Pro Thr Leu Ala Lys Phe Ser Pro Tyr Leu
245 250 255
Gly Gln Met Ile Asn Leu Arg Arg Leu Leu Leu Ser His Ile His Ala
260 265 270
gSer Ser Tyr Ile Ser Pro Glu Lys Glu Clu ¢ln Tyr Ile Ala Gln Phe
275 280 285
Thr Ser Gln Phe Leu Ser Leu Cln Cys Leu Gln Ala Leu Tyr Val Asp
2920 295 300
Ser Leu Phe Phe Leu Arg Gly Arg Leu Asp Gln Leu Leu Arg His val
305 310 315 320
Met Asn Pro Leu Glu Thr Leu Ser Ile Thr Asn Cys Arg Leu Ser Glu
325 330 335
Gly Asp Val Met His Leu Ser Gln Ser Pro Ser Val Ser Gln Leu Ser
340 345 350
Val Leu Ser Leu Ser Gly Val Met Leu Thr Asp Val Ser Pro Glu Pro
355 360 365
Leu Gln Ala Leu Leu @lu Arg Ala Ser Ala Thr Leu Gln Asp Leu Val
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370 375 380
Phe Asp Glu Cys Gly Ile Thr Asp Agp Gln Leu Leu Ala Leu Leu Pro
385 390 395 400
Ser Leu Ser His Cys Ser Gln Leu Thr Thr Leu Ser Phe Tyr Gly Asn
405 410 415
ger Tle Ser Ile Ser Ala Leu Gln Ser Leu Leu Gln His Leu Ile Gly
420 425 430
Leu Ser Asn Leu Thr His Val Leu Tyr Pro Val Pro Leu Glu Ser Tyr
435 . 440 445
@lu Asp Ile His Gly Thr Leu His Leu Glu Arg Leu Ala Tyr Leu His
450 455 460
Ala Arg Leu Arg Glu Leu Leu Cys Glu Leu Gly Arg Pro Ser Met Val
465 470 475 480
Trp Leu Ser Ala Asn Pro Cys Pro His Cys Gly Asp Arg Thr Phe Tyr
. 485 490 495
Asp Pro Glu Pro Ile Leu Cys Pro Cys Phe Met Pro Asn
500 505

<210> 9

<211> 1255

<212> PRT

<213> Receptor protein-tyrosine kinase

<400> 9
Met Glu Leu Ala Ala Leu Cys Arg Trp Gly Deu Leu Leu Ala Leu Leu
1 5 10 15
Pro Pro Gly Ala Ala Ser Thr Gln Val Cys Thr Gly Thr Asp Met Lys
20 25 30
Leu Arg Leu Pro Ala Ser Pro Glu Thr His Leu Asp Met Leu Arg His
35 40 45
Leu Tyr Gln Gly Cys Gln Val Val Gln Gly Asn Leu Glu Leu Thr Tyr
50 55 60
Leu Pro Thr Asn Ala Ser Leu Ser Phe Leu Gln Asp Ile ¢ln Glu Val
65 70 75 80
Gln Gly Tyr Val Leu Ile Ala His Asn Gln Val Arg Gln Val Pro Leu
85 . 90 95
@ln Arg Leu Arg Ile Val Arg Gly Thr Gln Leu Phe Glu Asp Asn Tyr
100 108 110
Ala Leu Ala Val Leu Asp Asn Gly Asp Pro Leu Asn Asn Thr Thr Pro
115 120 125
val Thr Gly Ala Ser Pro Gly Gly Leu Arg Glu Leu Gln Leu Arg Ser
130 135 140
Leu Thr Glu Ile Leu Lys Gly Gly Val Leu Ile Gln Arg Asn Pro Glun
145 150 155 160
Leu Cys Tyr Gln Asp Thr Ile Leu Trp Lys Asp Ile Phe Hizg Lys Asn
165 170 175
Asn Gln Leu Ala Leu Thr Leu Ile Asp Thr Asn Arg Ser Arg Ala Cys
180 185 120
His Pro Cys Ser Pro Met Cys Lys Gly Ser Arg Cys Trp Gly Glu Ser
195 200 205
Ser Glu Asp Cys Gln Ser Leu Thr Arg Thr Val Cys Ala Gly Gly Cys
210 215 220
Ala Arg Cys Lys Gly Pro Leu Pro Thr Asp Cys Cys His Glu Gln Cys
225 230 235 240
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Ala
His
Thr
TyrY
Ser
305
Glu
Pro
val
Lys
Pro
385
Glu
Asp
Gly
Gly
Leu
465
Pro
Ala

Gln

val

Arg
545
Leu
Phe
Pro
ser
Pro
625
Gly
Ala

Ile

WO 2004/112828

Ala
Phe
TyTr
Thr
290
Thr
Val
Cys
Arg
Ile
370
Ala
Thr
Ser
Arg
Ile
450
Ala
Trp
Asn
Leu
Asn
530
val
Pro
Gly
Pro
Tyr
610
Cys
Cys

Val

Leu

Gly
Asn
Asn
275
Phe
Asp
Thr
Ala
Ala
355
Phe
Sexr
Leu
Leu
Tle
435
Ser
Leu
Asp
Arg
Cys
515
Cys
Leu
Cys
Pro
Phe
585
Met
Pro
Pro
Val

Ile

Cys
His
260
Thr
Gly
val
Ala
Arg
340
Val
aly
Agn
Glu
Pro
420
Leu
Trp
Ile
Gln
Pro
500
Ala
Ser
Gln
His
Glu
580
cys
Pro
Ile
Ala
Aly

660
Lys

Thr
245
Ser
Asp
Ala
Gly
Glu
325
val
Thr
Ser
Thr
Glu
405
Asp
His
Leu
His
Leu
485
Glu
Arg
Gln
Gly
Pro
565
Ala
val
Ile
Asn
alu
645
Ile

Arg

Gly
Gly
Thr
Ser
Ser
310
Asp
Cys
Ser
Leu
Ala
390
Ile
Leu
Asn
Gly
His

470
Phe

Phe
Leu
550
Glu
Asp
Ala
Trp
Cys
630
Gln

Leu

Axrg

Pro Lys
Ile Cys

Phe Glu
280

Cys Val

295

Cys Thr

@ly Thr
Tyr CGly
Ala Asn
360
Ala Phe
375
Pro Leu
Thr Gly
Ser Val
Gly Ala
440
Leuw Arg
455
Asn Thr

Arg Asn

Glu Cys

"His Cys

520
Leu Arg
535,

Pro Arg
Cys Gln
Gln Cys
Arg Cys
600
Lys Phe
615
Thr His
Arg Ala

Leu Val

Gln Gln

His
Glu
265
Ser
Thr
Leu
Gln
Leu
345
Ile
Leu
Gln
Tyr
Phe
425
Tyr
Ser
His
Pro
val
505
Trp
Gly
Glu
Pro
val
585
Pro
Pro
Ser
Ser
val

665
Lys
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Ser
250
Leu
Met
Ala
Val
Arg
330
CGly
Gln
Pro
Pro
Leu
410
Gln
Ser
Leu
Leu
His
490
Gly
Gly
Gln
Tyr
Gln
570
Ala
Ser
Asp
Cys
Pro
650

val

Ile

10

Asp
His
Pro
Cys
Cys
315
Cys
Met
Glu
Glu
Glu
395
Tyr
Asn
Leu
Arg
Cys
475
Gln
Glu
Pro
Glu
Val
555
Asn
Cys
Gly
Glu
Val
635
Leu

Leu

Arg

Cys
Cys
Asn
Pro
300
Pro
Glu
Glu
Phe
Ser
380
Gln
Ile
Leu
Thr
Glu
460
Phe
Ala
Gly
Gly
Cys
540
Asn
Gly
Ala
val
Glu
620
Asp
Thr

Gly

Lys

Leu
Pro
Pro
285
YT

Leu

Lys

ala
365
Phe
Leu
Ser
Gln
Leu
445
Leu
val
Leu
Leu
Pro
525
Val

Ala

Ser

Lys
605
Gly
Leu
Ser

val

Tyr

Ala
Ala
270
Glu
Asn
His
Cys
Leu
350
Gly
Asp
Gln
Ala
Val
430
Gln
Gly
His
Leu
Ala
510
Thr
Qlu
Arg
Val
TyTr
530
Pro
Ala
Asp
Ile
val

670
Thr

Cys
255
Leu
Gly
Tyr
Asn
Ser
335
Arg
Cys
Gly
Val
Trp
415
Ile
Gly
Ser
Thr
His
495
Cys

Gln

Glu

Thr
575
Lys

Asp

Asp
Ile
655
Phe

Met

PCT/US2004/019571
Leu
val
Arg
Leu
Gln
320
Lys
Glu
Lys
Asp
Phe

400
Pro

Leu
Gly
val
480
Thr
His
Cys
Cys
Cys

560
Cys

Leu
Gln
Lys
640
Ser

Gly

Arg
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675 680 685
Arg Leu Leu Gln Glu Thr Glu Leu Val Glu Pro Leu Thr Pro Ser Gly
690 695 700
#la Met Pro Asn Gln Ala Gln Met Arg Ile Leu Lys Glu Thr Glu Leu
705 710 715 720
arg Lys Val Lys Val Leu Gly Ser Gly ala Phe Gly Thr Vval Tyr Lys
725 730 735
Gly Ile Trp Ile Pro Asp Gly Glu Asn Val Lys Ile Pro Val Ala Ile
: 740 745 750
Lys Val Leu Arg Glu Asn Thr Ser Pro Lys Ala Asn Lys Glu Ile Leu
755 760 765
asp Glu Ala Tyr Val Met Rla Gly Val Gly Ser Pro Tyr Val Ser Arg
770 775 780
Leu Leu Gly Ile Cys Leu Thr Ser Thr Val Gln Leu val Thr Gln Leu
785 790 795 800
Met Pro Tyr Gly Cys Leu Leu Asp His Val Arg Glu Asn Arg Gly Arg
805 810 815
Leu Gly Ser Gln Asp Leu Leu Asn Trp Cys Met Gln Ile Ala Lys Gly
820 825 830
Met Ser Tyr Leu Glu Asp Val Arg Leu Val His Arg BAsp Leu Ala Ala
835 840 845
Arg Asn Val Teu Val Lys Ser Pro Asn His val Lys Ile Thr Asp Phe
850 855 860
Gly Teu Ala Arg Leu Leu Asp Ile Asp CGlu Thr Glu Tyr His Ala Asp
865 870 875 880
Gly Gly Lys Val Pro Ile Lys Trp Met Ala Leu Glu Ser Ile Leu Arg
885 890 895
Arg Arg Phe Thr His Gln Ser Asp Val Trp Ser Tyr ¢ly Val Thr val
900 905 910 '
Trp Glu Leu Met Thr Phe Gly Ala Lys Pro Tyr Asp @ly Ile Pro Ala
915 920 925
Arg Glu Ile Pro Asp Leu Leu Glu Lys Gly Glu Arg Leu Pro Gln Pro
930 935 940
Pro Ile Cys Thr Ile Asp Val Tyr Met Ile Met Val Lys Cys Txp Met
945 950 955 960
Ile Asp Ser Glu Cys Arg Pro Arg Phe Arg Glu Leu Val Ser Glu Phe
! 965 970 875
Ser Arg Met Ala Arg Asp Pro Gln Arg Phe Val val Ile Gln Asn Glu
980 985 990
Asp Leu Gly Pro Ala Ser Pro Leu Asp Ser Thr Phe Tyr Arg Ser Leu
995 1000 1005
Leu Glu Asp Asp Asp Met Gly Asp Leu Val Asp Ala Glu Glu Tyr Leu
1010 1015 1020
Val Pro Gln Gln Gly Phe Phe Cys Pro Asp Pro Ala Pro Gly Ala Gly
1025 1030 1035 1040
Gly Met Val His His Arg His Arg Ser Ser Ser Thr Arg Sex aly Cly
1045 1050 1055
Gly Asp Leu Thr Leu Gly Leu Glu Pro Ser Glu Glu Glu Ala Pro Arg
1060 1065 1070
‘Ser Pro Leu Ala Pro Ser Glu Gly Ala Gly Ser Asp Val FPhe Asp Gly
1075 1080 1085
Asp Leu Gly Met Gly Ala Ala Lys Gly Leu Gln Ser Leu Pro Thr His
1090 10095 1100
Asp Pro Ser Pro Leu Gln Arg Tyr Ser Glu Asp Pro Thr Val Pro Leu
1105 1110 1115 1120
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Pro Ser Glu Thr Asp Gly Tyr Val Ala
1125
Pro Glu Tyr Val Asn Gln Pro Asp Val
1140 1145
Arg Glu Gly Pro Leu Pro Ala Ala Arg
1155 1160
Arg Pro Lys Thr Leu Ser Pro Gly Lys
1170 1175
Phe Ala Phe Gly Gly Ala Val Glu Asn
1185 1190
Gly Gly Ala Ala Pro Gln Pro His Pro
1205
Phe Asp Asn Leu Tyr Tyr Trp Asp Gln
1220 1225
Pro Pro Ser Thr Phe Lys Gly Thr Pro
1235 1240
Leu Gly Leu Asp Val Pro val
1250 1255

<210> 10

<211> 2384

<212> DNA

«213> Homo sapiens

<400> 10

PCT/US2004/019571

pro Leu Thr Cys Ser Pro Gln
1130 1135
Arg Pro Gln Pro Pro Ser Pro
1150
Pro Ala Gly Ala Thr Leu Glu
1165
Asn Gly Val Val Lys Asp Val
1180
Pro Glu Tyr Leu Thr Pro Gln
1195 1200
Pro Pro Ala Phe Ser Pro Ala
1210 1215
asp Pro Pro Glu Arg Gly Ala
1230
Thr Ala Glu Asn Pro Glu Tyr
1245

tattgagttc ttcaaacatt gtagectett tatggtctct gagaaataac taccttaaac

ccataatctt taatacttce taaactttet taa

taagaga agctctattc ctgacactac

cteteatttg caaggtcaaa teatcattag ttttgtagte tattaactgg gtttgettag
gtcaggeatt attattacta accttattgt taatattcta accataagaa ttaaactatt
aatggtgaat agagtttttc actttaacat aggcctatce cactggtggg atacgagcca
attcgaaaga aaagtcagtc atgtgetttt cagaggatga aagcttaaga taaagactaa

aagtgtttga tgctggaggt gggagtggta tta

tataggt ctcagccaag acatgtgata

atcactgtag tagtagcetgg aaagagaaat ctgtgactce aattagccag ttectgcaga

ccttgtgagg actagaggaa gaatgetect ggc

tgttttg tactgectge tgtggagttt

ccagacctee getggecatt tecctagage ctgtgtetee tctaagaacc tgatggagaa

ggaatgetgt ccaccgtgga geggggacag dgag
ttectgtcag aatatccttc tgtccaatge acc
ggtggatgac cgggagtegt ggcetteegt ctt

tecetgt ggecagettt caggcagagg
acttggg cctcaattte ccttcacagg
ttataat aggacctgcce agtgctetgg

caacttcatyg ggattcaact gtggaaacty caagtttgge ttttggggac caaactgcac

agagagacga ctcttggtga gaagaaacat ctt
attttttgec tacctcactt tagcaaagca tac
agggacctat ggccaaatga aaaatggatc aac
tgacctettt gtetggatge attattatgt gtc

cgatttg agtgccccag agaaggacaa
catcagc tcagactatg tcatceccat
acccatg tttaacgaca tcastattta
aatggat gcactgettg ggggatctga

aatctggaga gacattgatt ttgcccatga agcaccaget tttotgeett ggeatagact
cttettgttyg cggtgggaac aagaaatcca gaaggtgaca ggagatgaaa acttcactat
tccatattgg gactggeggg atgcagaaaa gtgtgacatt tgeacagatg agtacatggg
aggtcagcac cccacaaatc ctaacttact cagcccagea tcattcttet cctettggea
gattgtctgt agecgattgg aggagtacaa cagecatecag totttatgea atggaacgece
cgagggacct ttacggegta atcctggaaa ccatgacaaa tccagaaccc caaggctecce

ctettecaget gatgtagaat tttgectgag ttt

gacccaé tatgaatctg gttecatgga

taaagctgce aatttcagct ttagaaatac actggaagga tttgetagte cacttactgy
gatagtggat gcoctctcaaa gcageatgea caatgcctty cacatctata tgaatggaac
aatgtcccag gtacagggat ctgccaacga tectatctte cttecttcace atgeattigt
tgacagtatt tttgagcagt ggctccgaag geaccgtect cttcaagaag tttatccaga
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
g0Q
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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agccaatgea cccattggac ataacceggga atcctacatg gttectttta taccactgta 1800
cagaaatggt gatttcttta tttcatccaa agatctggge tatgactata gctatctaca 1860
agattcagac ccagactctt ttcaagacta cattaagtec tatttggaac aagcgagtcy 1920
gatctggtea tggetecttg gggeggegat ggtaggggee gtccteactg cectgetgge 1980
agggettgtg agettgetgt gtegtcacaa gagaaageag cttcctgaag aaaagcagcec 2040
actcctcatg gagaaagagg attaccacag cttgtatcag agccatttat aaaaggetta 2100
ggcaatagag tagggccaaa aagectgace tcactctaac tcaaagtaat gtccaggtte 2160
ccagagaata tctgctggta tttttctgta aagaccattt gcaaaattgt aacctaatac 2220
aaagtgtagc cttcttccaa ctcaggtaga acacacctgt ctttgtcttg ctgtttteac 2280
teageecttt taacattttc ccctaagecc atatgtctaa ggaaaggatg ctatttggta 2340
atgaggaact gttatttgta tgtgaattaa agtgetctta tttt 2384

<210> 11

<211> 1524

<212> DNA

«213> Human melanoma antigen recognized by T-cells (MARA

<400> 11

agcagacaga ggactctcat taaggaaggt gtectgtgee ctgaccctac aagatgccaa 60
gagaagatge tcacttcate tatggttacc ccaagaaggg gcacggcecac tcttacacca 120
cggetgaaga ggecgetggy atcggcatce tgacagtgat cctgggagte ttactgetea 180
teoggetgttg gtattgtaga agacgaaatg gatacagage cttgatggat aaaagtctte 240
atgttggeac tcaatgtgoce ttaacaagaa gatgcccaca agaagggttt gatcateggg 300
acagcaaagt gtctcttcaa gagaaaaact gtgaacctgt ggttcecaat getccacctg 360
cttatgagaa actctctgea gaacagtcac caccacctta ttecaccttaa gagccagcga 420
gacacctgag acatgctgaa attatttete tecacactttt gettgaattt aatacagaca 480
tctaatgtte tecctttggaa tggtgtagga aaaatgcaag ccatctctaa taataagtca 540
gtgttaaaat tttagtaggt ccgetageag tactaatcat gtgaggaaat gatgagaaat 600
attaaattgg gaaaactcca tcaataaatg ttgcaatgca tgatactatc tgtgccagag 660
gtaatgttag taaatccatg gtgttatttt ctgagagaca gaattcaagt gggtattctg 720
gggccatcca atttctettt acttgaaatt tggctaataa caaactagtc aggttttega 780
accttgaceg acatgaactg tacacagaat tgttccagta ctatggagtyg ctcacaaagyg 840
atacttttac aggttaagac aaagggttga ctggcctatt tatctgatca agaacatgtc 900
agcaatgtet ctttgtgete taaaattcta ttatactaca ataatatatt gtaaagatce 260
tatagetett tttttttgag atggagttte gettttgttg cceaggctgg agtgeaatgg 1020
cgcegatettg gotcaccata acctcegect cccaggttca ageaattcte ctgeettage 1080
ctoctgagta getgggatta caggcgtgeg ccactatgee tgactaattt tgtagtttta 1140
gtagagacgg ggtttctcca tgttggteag gotggtetca aactcctgac ctcaggtgat 1200
ctgccegect cageetceca aagtgetgga attacaggeg tgagecacea cgectggetyg 1260
gatcctatat cttaggtaag acatataacg cagtctaatt acatttcact tcaaggctea 1320
atgctattcet aactaatgac aagtattttc tactaaacca gaaattggta gaaggattta 1380
aataagtaaa agctactatg tactgectta gtgctgatge ctgtgtactg ccttaaatgt 1440
acctatggca atttagetet cttgggttce caaatcectc tcacaagaat gtgcagaaga 1500
aatcataaag gatcagagat tcetg 1524

<210> 12

<211l> 1466

<212> DNA

<213> Homo sapiens synovial sarcoma, X breakpoint 2 {SsA

<400> 12

gcatgetctg actttetete tctttegatt cttccatact cagagtacgc acggtctgat 60
tttetctttg gattcttcca aaatcagagt cagactgete cecggtgecat gaacggagac 120
gacgcctttg caaggagace cacggttggt gotcaaatac cagagaagat ccaaaaggcc 180
ttcgatgata ttgecaaata cttctetaag gaagagtggg asaagatgaa agccteggag 240
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aaaatcttet atgtgtatat gaagagaaag tatgaggcta tgactzaact aggtttcaag 300
gccaccctee caccttteat gtgtaataaa cgggecgasag acttccaggyg gaatgatttg 360
gataatgacc ctaaccgtgg gaatcaggtt gaacgtccte agatgacttt cggeaggetc 420
cagggaatct cccecgaagat catgcecaag aagccageag aggaaggaaa tgattcggag 480
gaagtgccag aagcatctgg cocacasaat gatgggaaag agetgtgece cccgggaaaa 540
ccaactacct ctgagaagat tcacgagaga tctggaaata gggaggccca agaaaaggaa 600
gagagacgcg gaacagctca teggtggage agtcagaaca cacacaacat tggtcgatte 660
agtttgtcaa cttctatggg tgcagttcat ggtaccccca aaacaattac acacaacagg 720
gacccaaaag gggggaacat gectggacece acagactgeg tgagagaaaa cagctggtga 780
tttatgaaga gestcagcgac cctgaggaag atgacgagta actcccctea gggatacgac 840
acatgcccat gatgagaagc agaacgtggt gaccttteac gaacatgggce atggctgegg 900
acccectegte atcaggtgea tagcaagtga aagcaagtgt tcacaacagt gaaaagttga 960
gegteatttt tettagtgtyg ccaagagtte gatgttageg tttacgttgt attttcttac 1020
actgtgtcat tctgttagat actaacattt tcattgatga gcaagacata cttaatgcat 1080
attttggttt gtgtatccat goacctacet tagaaaacaa gtattgtcgg ttacctetge 1140
atggaacage attaccctce tcteteccca gatgtgacta ctgagggcag ttctgagtgt 1200
ttaatttcag attttttcct ctgcatttac acacacacgc acacaaacca caccacacac 1260
acacacacac acacacacac acacacacac acacaccaag taccagtata ageatctgec 1320
atctgetttt cccattgeca tgegtcotgg teaagctcoe ctcactctgt tteetggtea 1380
gcatgtactc ccctcateeg attcccctgt ageagtcact gacagttaat asacctttge 1440
aaacgttcaa aaaaaasaaa aaaaaa 1466

<210> 13

<211> 2653

<212> DNA

«213> Homo sapiens folate hydrolase (prostate-specific A

<400> 13

ctcaaaaggg gecggattte cttctcotgy aggcagatgt tgcctetete tetegetegg 60
attggttcag tgecactctag aaacactgcet gtagtggaga aactggaccc caggtctgga 120
gcgaatteca gectgeaggg ctgataageg aggcattagt gagattgaga gagactttac 180
ceegeegtgg tggttggagyg gcgegeagta gagecageage acaggcgegy gtccecgggag 240
gcoggetety ctegegecga gatgtggaat ctocttcacg aaaccgactc ggetgtggee 300
accgegegee gecegegetg getgtgeget ggggegetgg tgctggeggg tggettettt 360
ctectegget tectcttegg gtagtbtata aaatcetcca atgaagetac taacattact 420
ccaaagcata atatgaaagc atttttggat gaattgaaag ctgagaacat caagaagttc 480
ttatataatt ttacacagat accacattta gcaggaacag aacaaaactt tcagettgca 540
aagcaaattc aatcccagty gaaagaattt ggectggatt ctgttgaget agcacattat 600
gatgtcetgt tgtcctacce aaataagact catcccaact acatctcaat aattaatgaa 660
gatggaaatyg agattttcaa cacatcatta tttgaaccac ctccteccagg atatgaaaat 720
gtttcggata ttgtaccacc ttteagtget ttetctocte aaggaatgoc agagggegat 780
ctagtgtatg ttaactatgc acgaactgaa gacttcttta aattggaacg ggacatgaaa 840
atcaattget ctgggaaaat tgtaattgcc agatatggga aagttttecag aggaaataag 900
gttaaaaatg cccagctgge aggggccaaa ggagtcatte tctactocga ccctgotgac 960
tactttgete ctggggtgaa gtcctatcca gatggttgga atcttcotgyg aggtggtgte 1020
cagcgtggaa atatcctaaa tctgaatggt geaggagace ctctcacace aggttaccca 1080
gcaaatgaat atgcttatag gegtggaatt geagaggctg ttogtettee aagtattcet 1140
gttcatccaa ttggatacta tgatgcacag aagctcetag aaaaaatggg tggctcageca 1200
ccaccagata gcagctggag aggaagtcte aaagtgeect acaatgttgg acctggcttt 1260
actggaaact tttctacaca aaaagtcaag atgcacatcc actctaccaa tgaagtgaca 1320
agaatttaca atgtgatagg tactctcaga ggagcagtgg aaccagacag atatgtcatt 1380
ctgggaggte accgggacte atgggtgttt ggtggtattg accctcagag tggagcaget 1440
gttgtteaty aaattgtgag gagctttgga acactgaaaa aggaagggtg gagacctaga 1500
agaacaattt tgtttgcaag ctgggatgea gaagaatttg gtcttottgg ttctactgag 1560
tgggeagagg agaattcaag actccttcaa gagegtageg tggettatat taatgetgac 1620
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tcatctatag aaggaaacta cactctgaga gttgattgta cacegetgat gtacagettg 1680
gtacacaacc taacazaaga gctgaaaage cctgatgaag getttgaagg caaatctctt 1740
tatgaaagtt ggactaaaaa aagtccttece ccagagttoa gtggeatgec caggataage 1800
aaattgggat ctggaaatga ttttgaggtg ttcticcaac gacttggaat tgcttcaggc 1860
agagcacggt atactaaasaa ttgggaaaca aacaaattca goggctatec actgtatcac 1920
agtgtctatg aaacatatga gttggtggaa aagttttatg atccaatgtt taaatatcac 1980
cteactgtygyg cccaggttcy aggagggatg gtgtttgage tagccaatte catagtgete 2040
cettttgatt gtcgagatta tgctgtagtt ttaagsaagt atgetgacaa aatctacagt 2100
atttctatga aacatccaca ggaaatgaag acatacagtg tatecatttga ttcacttttt 2160
tctgeagtaa agaattttac agaaattget teccaagttea gtgagagact ccaggacttt 2220
gacaaaagca acccaatagt attaagaatg atgaatgatc aactecatgtt tctggaaaga 2280
geatttattg atccattagg gttaccagac aggccettttt ataggeatgt catctatget 2340
ccaagcagcce acaacaagta tgcaggggag teattccecag gaatttatga tgcotctgttt 2400
gatattgaaa gcaaagtgga ccettccaag gectggggag aagtgaagag acagatttat 2460
gttgcagcet teacagtgca ggeagetgea gagactttga gtgaagtagc ctaagaggat 2520
tctttagaga atcegtattg aatttgtgtg gtatgtcact cagaaagaat cgtaatgggt 2580
atattgataa attttaaaat tggtatattt gaaataaagt tgaatattat atataasaaa 2640
aaaaaaaaaa aaa 2653

<210> 14

<211> 2420

<212> DNA

<213> Human antigen (MAGE-1) gene, complete cds

<400> 14

ggatccagge cctgccagga aaaatataag ggeeetgegt gagaacagag ggggtcatce 60
actgcatgag agtggggatg tcacagagte cagcccaccec tcctggtage actgagaage 120
cagggetgty cttgeggtet geaccetgag ggeceegtgga ttectettee tggagetcca 180
ggaaccaggce agtgaggect tggtetgaga cagtatccte aggtcacaga gcagaggatg 240
cacagggtgt gccageagtg aatgtttgec ctgaatgcac accaagggcc ccacctgeca 300
caggacacat aggactccac agagtctgge ctcacctcce tactgtecagt cctgtagaat 360
cgacctetge tggecggetg taccctgagt accetetcac ttoctectte aggtttteag 420
gggacaggcec aacccagagd acaggattcc ctggaggcca cagaggagca ccaaggagaa 480
gatctgtaag taggcctttg ttagagtcte caaggttcag ttetcagetg aggectcotca 540
cacactccct cteotcccecag goctgtgggt ctteattgec cagetoctge ceacactect 600
gectgetgec ctgacgagag teatcatgte tettgageag aggagtctge actgcaagec 660
tgaggaagce cttgaggece aacaagagge cotgggectg gtgtgtgtge aggctgecac 720
ctcctoctee tetccteotgg toctgggeac cectggaggag gtgeccactg ctgggtcaac 780
agatcctcce cagagtcete agggagecte cgectttece actaccatesa acttcacteg 840
acagaggcaa cccagtgagg gttccageag cegtgaagag gaggggccaa gcacctcttg 900
tatcectggag tocttgttec gagcagtaat cactaagaag gtggctgatt tggttggttt 960
tetgetecte aaatatcgag ccagggagcec agtcacaaag gcagaaatgc tggagagtgt 1020
catcaaaaat tacaagcact gttttoctga gatcttegge aaagectetg agtccttgea 1080
getggteottt ggcattgacg tgaaggaage agaccccace ggccactecet atgteceottgt 1140
cacctgecta ggtctctect atgatggect gctgggtgat aatcagatca tgcececaagac 1200
aggettectg ataattgtcc tggtcatgat tgcaatggag ggcggccatg ctectgagga 1260
ggaaatctgg gaggagebga gtgtgatgga gotgtatoat gggagggage acagtgecta 1320
tggggagcce aggaagetge teacccaaga tttggtgcag gaaaagtace tggagtaccg 1380
gcaggtgeeyg gacagtgatc cegeacgceta tgagttectg tggggtecaa gggecctege 1440
tgaaaccage tatgtgaaag tccttgagta tgtgatcaag gtcagtgecaa gagttegett 1500
tttctteccoca tcecctgegtg aageagettt gagagaggag gaagagggag tctgageatg 1560
agttgcagece aaggcecagtg ggagggggac tgggeccagtyg cacctteeag ggccgegtee 1620
agcagettce cetgectegt gtgacatgag geccattett cactetgaay agagcggtca 1680
gtgtteteag tagtaggttt ctgttctatt gggtgacttg gagatttatc tttgttctet 1740
tttggaattg ttcaaatgtt tttttttaag ggatggttga atgaacttca gecatccaagt 1800
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ttatgaatga
tttattcaga
aagtacttag
taagagatag
atgeatacct
gaattcttee
ggeeetgggt
gtagagtcta
ggaaaagtga
ccetgagetg
taatgatctt

<210> 15
<211> 4204
<212> DNA

cagcagtcac
ttgggaaatce
aaatgtgaaa
tcaattettg
ggatttectt
tgtteactag
tagtagtgga
ggagetgcag
gagaggggtg
gggecattttg
gggtggatcc

acagttctgt gtatatagtt
cattctattt tgtgaattgg
aatgagcagt aaaatagatg
ccttatacet cagtctatte
ggcttetttg agaatgtaag
ctettttett cteecatgeac
gatgetaagg taagccagac
tcacgtaatc gaggtggcaa
agggtgtggg getcegggty
ggctttggga aactgcagtt

PCT/US2004/019571

taagggtaag agtettgtgt
gataataaca gcagtggaat
agataaagaa ctaaagaaat
tgtaaaattt ttaaagatat
agaaattaaa tctgaataaa
tgagcatctg ctttttggaa
tcatacccac ccatagggte
gatgtectet aaagaégtag
agagtggtgg agtgtcaatg
cettetgggg gagetgattyg

<213> Human MAGE-3 antigen (MAGE-3) gene, complete cds

<400> 15

acgcaggeag
teagagtcag
gctecagecayg
ccecaactece
cettgeccea
aatccagttc
tgacttgege
cctgacgteg
gggaggactg
tgetgecggg
acccegecga
cagggeaggy
ccecgagagg
cacccaacce
teoegggettt
agtcctgagg
cgttgggagy
cagcatgcca
cggctacggg
cgaggagtca
ggcaaccettg
cectteagggt
gagggaggaa
tggacagatg
ttgagggtac
tgctgttace
atcactgatg
gggaggetet
gtacatggac
tgtatggeca
tgacatgaga
gagggecctg
gtetggecaa
gggggcccgt
tggtctgagy
aaggtttgce
gcegectggee

tgatgteace
agacttggtc
gcatcaactt
ccgacccceac
tcaccatctt
caccectgee
attggaggtce
geggagggaa
aggegggect
cctgggecac
cceocegecge
ctggttagaa
gaactgaggg
cacceccatc
gcccctggta
ttcacatcta
cagcgaaadg
ggacaggggd
aatcctaggg
tggggaggaa
ggctggggga
gaccagagag
tceoeaggate
cagtggtecct
cecetgggaca
tcagagagcece
tcagggaagg
cagaccctac
ttcaataaat
gatgtgggte
gattcteagg
agtgagcaca
coetectgac
ggattectet
cagtgtectc
ttggattcaa
tcacccteaa

cagaccacac cccttcecce
tgaggggage agaagcaatc
caggaccctg agggatgace
caggatctac agcctcagga
catgcttacc tccaccccca
cggaacccag ggtagtacceg
agaagaccgce gagattcteg
gceggeccag geteggtgag
cacctcagac agagggeoctc
ceegeagggg aagacttcca
tttagecacg gggaactctg
gaggtcaggg cccacgctgt
cagcctaacc accaccctcea
ccccattecoce atccecacee
teaagtcacg gaagectecgy
cggctaaggy agggaagggy
gcccaggect cctggaagac
cccactgtac ccctgtetea
atgcagacce actteageag
gaagagggag gactgagggy
tgctgggeac agtggccaaa
ttgagggetyg tggtctgaag
tgcagggcce aaggtgtace
aggatctgcc aagcatccag
gaatgcggac tgggggecce
tgggcaggge tgtcagcetga
ggaagcettg gtotgagggy
taggagtgga ggtgaggacce
ttggacatet ctegttgtee
cccteatgtt tttetgtace
ccagcagaag ggagggatta
gaggggatcc tccaccecag
agttctggga atccgtgget
cccaggaate aggagctcca
aggtcacaga gtagagggay
accaagggcce cecacctgeec
tactttecagt cctgeagect
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aatgccactt
tgcagaggat
gaaggccceg
ccecegtece
tcegatececo
ttgccaggat
cecctgagcaa
gaggcaaggt
aaataatcca
ggcetgggteg
gggacagagce
ggcaggaatc
ccaccattce
ccacccctat
gaatggegge
tteggtateg
agtggagtcc
aaccgaggca
ggggttgggy
accttggagt
tgtgctetgt
agtgggactt
cccaaggggc
gtgaagagac
ataaaaatcet
ggtcectoca
gotgeactea
aagcagtcte
ttteecgggag
atatcaggta
ggccctataa
tagagtgggg
gegtttgetg
ggaacaaggc
ctcagatagt
cagaacacat
cagcatgcge

cagggggtac
ggeggtecag
cccacceace
aatccttace
atccaggeag
gtgacgeceac
cgagogacgg
aagacgctga
gtgctgecte
ccactaccte
ttaatgtgge
aaggtcagga
cgtoceccaa
cctggeagaa
caggcacgtyg
cgagtatgge
tgaggggacc
cctttteatt
cccageectg
ccagatcagt
gctcattgeg
caggtcagea
ccctatgtgg
tgagggagga
gcectgetec
ttatcctagg
gggcagtaga
ctcacccagy
gacctgggaa
tgtgagttct
ggagaaaggt
acctcacaga
tctgeacatt
agtgaggact
gacaacggtg
ggactccaga
tggeeggatg

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2420

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
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taccetgagg tgecetctca cttectectt caggttcetga ggggacagge tgacctggag 2280
gaccagagge ceccggagga geactgaagg agaagatctg taagtaagec tttgttagag 2340
cctcecaaggt tcecattcagt actcagetga ggtctctcac atgetceete tctoeccecagg 2400
ccagtgggte tecattgece agetectgec cacacteceg cetgttgece tgaccagagt 2460
catcatgecet cttgageaga ggagtcagea ctgecaageocet gaagaaggcec ttgaggeecg 2520
aggagaggcc ctgggectgy tgggtgegea ggetcoctget actgaggagce aggaggectge 2580
cteetectet tetactctag ttgaagtcac cctgggggag gtgcctgetg ccgagtecacc 2640
agatcctcee cagagtcete agggageocte cagectecce actaccatga actaccetet 2700
ctggagccaa tcctatgagg actccagcaa ccaagaagag gaggdggecaa gcaccttccco 2760
tgacctyggag tccgagttec aagecagcact cagtaggaag gtggecgagt tggtteattt 2820
tectgectecte aagtategag ccagggagec ggtcacaaag gcagaaatygc tggggagtgt 2880
cgteggaaat tggeagtatt tetttectgt gatcttecage aaagettcea gttceottgea 2940
getggtettt ggecatcgage tgatggaagt ggaccccate ggecacttgt acatctttge 3000
cacctgectg ggectetect acgatggect gctgggtgac aatcagatca tgeccaagge 3060
aggccteetg ataategtee tggecataat cgcaagagag ggcgactgtg cccctgagga 3120
gaaaatctgg gaggagetga gtgtgttaga ggtgtttgag gggagggaag acagtatett 3180
gggggatcec aagaagcetgce teacccaaca tttegtgeag gaaaactacce tggagtaccg 3240
geaggteecee ggeagtgate ctgeatgtta tgaattcctg tggggtceaa gggecctegt 3300
tgaaaccagc tatgtgaaag tcctgcacca tatggtaaag atcagtggag gacctcacat 3360
ttecetaccea cceoctgecatg agtgggtttt gagagagggg gaagagtgag tctgagcacg 3420
agttgcagec agggecagtg ggagggggte tgggecagty caccttecgg ggecgeatco 3480
cttagtttec actgectcet gtgacgtgag geccattctt cactetttga agegagcagt 3540
cagcattett agtagtgggt ttetgttetyg ttggatgact ttgagattat tetttgttte 3600
ctgttggagt tgttcaaatg ttcottttaa cggatggttg aatgagcgtc agcatccagg 3660
tttatgaatg acagtagtca cacatagtge tgtttatata gtttaggagt aagagtcttg 3720
ttttttacte aaattgggaa atccattcca ttttgtgaat tgtgacataa taatagcagt 3780
ggtaaaagta tttgcttaaa attgtgageg aattagcaat aacatacatyg agataactca 3840
agaaatcaaa agatagttga ttecttgoctt gtacctcaat ctattetgta aaattasaca 3900
aatatgcaaa ccaggatttc cttgacttct ttgagaatge aagegaaatt aaatctgaat 3960
aaataattcet tectettcac tggetegttt ctttteegtt cactcageat ctgetetgtyg 4020
ggaggececty ggttagtagt ggggatgeta aggtaageca gactcacgee tacccatagg 4080
getgtagage ctaggacectg cagtcatata attaaggtgg tgagaagtce tgtaagatgt 4140
agaggaaaty taagagaggg gtgagggtgt ggcgctcegy gtgagagtag tggagtgtca 4200
gtgce 4204

<210> 16

x211> 752

<212> DNA

<213> Human autoimmunogenic cancer/testis antigen NY-ESs

<400> 16

atcetegtgg geectgacct tetctetgag agecgggeag aggctcocgga gocatgecagg 60
ccgaaggecyg gggcacagygyg ggttegacgg gegatgetga tggeecagga ggecctggea 120
ttcetgatgg cecaggggge aatgetggeg geccaggaga ggegggtgece acgggoggea 180
gaggteceeg gggegeaggg geageaaggg coteggggec gggaggagge goecegeggg 240
gtcegeatgg cggegegget teagggetga atggatgetg cagatgeggg gocaggggge 300
cggagagceg cctgcttgag ttctacctceg ccatgecttt cgegacacce atggaagcag 360
agctggcocyg caggagectyg geccaggatg ccecaccget tecegtgeca ggggtgotte 420
tgaaggagtt cactgtgtcec ggcascatac tgactatccg actgactget gecagaccacc 480
gecaactgea getetecate agetectgte teceagecaget ttecctgtitg atgtggatceca 540
cgeagtgett tetgocegtg tttttggete agectcococote agggrcagagg cgetaagcec 600
agectggege ceettcetag gteatgecte cteccctagg gaatggteece ageacgagty 660
gecagtteat tgtgggggee tgattgtttg tegetggagg aggacggett acatgtttgt 720
ttctgtagaa aataaaactg agctacgaasa aa 752
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<210>. 17

<211> 2148

<212> DNA

<213> Homo sapiens preferentially expressed antigen in A

<400> 17
gctteagggt acagctcccc cgcagccaga agccgggect geagegecte ageaccgete 60
cgggacaccce caccegette ccaggegtga cctgtcaaca geaactitecge ggtgtggtga 120
actcteigag gaaaaaccat tttgattatt actctcagac gtgcgtggea acaagtgact 180
gagacctaga aatccaageg ttggaggtco tgaggecage ctaagtceget tcaaaatgga 240
acgaaggegt ttgtggggtt ccattcagag cegatacatc agecatgaghbg tgtggacaag 300
cccacggaga cttgtggage tggcagggea gagectgetg aaggatgagg ccctggocat 360
tgccgcecty gagttgetge ceagggaget cttecegeca ctettcatgg cagecttitga 420
cgggagacac agccagaccc tgaaggcaat ggtgcaggce tggccecttea cctgcoctecec 480
tctgggagtg ctgatgaagg gacaacatct teacctggag accttcaaag ctgtgcttga 540
tggacttgat gtgetecttg cecaggagght tegecccagg aggtggaaac ttcaagtget 600
ggatttacgg aagaactcte atcaggactt ctggactgta tggtctggaa acagggecag 660
tctgtactea tttcecagage cagaagcage tcagceccatyg acaaagaage gaaaagtaga 720
tggtttgage acagaggcag agcagccctt cattceagta gaggtgeteg tagacetgtt 780
. cctcaaggaa ggtgcetgtg atgaattgtt cteoctaccte attgagaaag tgaagegaaa 840
gaaaaatgta ctacgectgt getgtaagaa getgaagatt tttgecaatge ceatgeagga 900
tatcaagatg atcctgaaaa tggtgcaget ggactctatt gaagatttgg aagtgacttyg 960
tacctggaag ctacccacct tggegaaatt ttctccttac ctgggocaga tgattaatet 1020
gcgtagactc ctcctetece acatccatge atcttcctac atttcccegyg agaaggaaga 1080
gcagtatate geccagttca cctetcagit ccteagtetg cagtgectge aggoctetcta 1140
tgtggactet ttatttttce ttagaggeccg cctggatcag ttgctcagge acgtgatgaa 1200
ccectitggaa acccteteaa taactaactyg ceggetttey gaaggggatg tgatgeatet 1260
gtceeccagagt cccagegtceca gtcagctaag tgtectgagt ctaagtgggg tcatgetgac 1320
cgatgtaagt cccgagecce tecaagetet getggagaga gectctgeca cectecagga 1380
cctggtettt gatgagtgty ggatcacgga tgatcagete cttgeectee tgecttccet 1440
gagccactge tecccagetta caaccttaag cttctacggg aattecatet ccatatctge 1500
cttgeagagt cteetgeage accteategg getgagcaat ctgacccacg tgotgtatec 1560
tgtecececetg gagagttatg aggacatcea tggtacccte cacetggaga ggettgecta 1620
tcotgeatgec aggetcaggg agttgetgtyg tgagttgggg cggeccagea tggtetgget 1680
tagtgccaac ccctgtecte actgtgggga cagaacctte tatgaccegg ageccateet 1740
gtgececectgt ttcatgecta actagetggg tgeacatatce aaatgettea ttetgeatac 1800
ttggacacta aagccaggat gtgcatgcat cttgaagcaa caaageagec acagtttcag 1860
acaaatgttc agtgtgagty aggaaaacat gttcagtgag gaaaaaacat tcagacaaat 1920
gttcagtgag gaaaaaaagg ggaagttggy gataggcaga tgttgacttg aggagttaat 1980
gtgatctttg gggagataca tettatagag ttagaasataq aatctgaatt tctaaaggga 2040
gattectgget tgggaagtac atgtaggagt taatccctgt gtagactgtt gtaaagaaac 2100
tgttgaaaat aaagagaage aatgtgaagc aaaazaaaaa aaaaaaaa 2148

<210> 18

<211> 4530

<212> DNA

<213> Human tyrosine kinase-type receptor (HER2) mRNA, s

<400> 18

aattctegag ctegtegace ggtcgacgag ctegagggte gacgageteg agggegegeg 60
cceoggeecee accactegea goaccaegeg coeagegace teccageegy gtocagecgg 120
agccatgggg ceggagecyge agtgageace atggagetgg cggecttgtg ccgctgggag 180
ctecteeteg ceetettgee cceeggagee gcgagcaccce aagtgtgeac cggcacagac 240
atgaagetge ggetccetge cagtcccgag acccacctgyg acatgetecg ccacctctac 300
cagggetgec aggtggtgea gggaaaccty gaactcacct acctgeccac caatgecage 360
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ctgtecttee tgcaggatat ccaggaggtg cagggetacg tgctcatcge tcacaaccaa 420

gtgaggcagg tcecactgea gaggctgegg attgtgegag geacccaget ctttgaggac 480

aactatgcce tggecgtget agacaatgga gacccgetga acaataccac ccctgtcaca 540

ggggecteee caggaggcct gegggagety cagettcgaa geoctcacaga gatcttgaaa 600

ggaggggtet tgatccageg gaacceccag ctctgectace aggacacgat tttgtggaag 660

gacatcttce acaagaacaa ceagctggct ctcacactga tagacaccaa cegetetcgg 720

geetgecace cctgttetee gatgtgtaag ggetcccget getggggaga gagttotgag 780

gattgtcaga gcetgacgeg cactgtetgt geeggtgget gtgeccgetg caaggggcca 840

ctgceceactg actgctgcea tgagcagtgt getgecgget geacgggece caageactet 900

gactgectgg cctgecteca ctteaaccac agtggeatcet gtgagetgeca ctgcecagec 960

ctggtcacct acaacacaga cacgtttgag tccatgecca atcecgaggg ccggtataca 1020
tteggegeca getgtgtgac tgectgtece tacaactace tttetacgga cgtgggatce 1080
tgcacecteg totgeccoot geacaaccaa gaggtgacag cagaggatgg aacacagegg 1140
tgtgagaagt gcagcaagce cltgtgeccga gtgtgetatg gtctgggeat ggagecacttg 1200
cgagaggtga gggcagttac cagtgccaat atccaggagt ttgetggetg caagaagatc 1260
tttgggagee tggcatttet gecggagage tttgatgggy acccagecte caacactgec 1320
cegetecage cagagcaget ceaagtgttt gagactctgg aagagatcac aggttaccta 1380
tacatctcag catggccgga cagcctgect gacetcageg tettccagaa cotgeaagta 1440
atceggggac gaattctgea caatggegec tactcgctga ccctgcaagyg getaggecatc 1500
agctggcetgg ggetgegete actgagggaa ctgggeagtg gactggeect catccaccat 1560
aacacecace tetgettegt geacacggtyg cectgggace agetcttteg gaacccgeac 1620
caagetetge tccacactge caaccggeca gaggacgagt gtgtgggega gggcctggec 1680
tgccaccage tgtgegeceg agggeactge tggggtecag ggeoccaccca gtgtgtcaac 1740
tgcagccagt tccttecgggg ceaggagtge gtggaggaat gecgagtact geaggggetc 1800
Ccccagggagt atgtgaatge caggcactgt ttgcegtgec accetgagty teagocccag 1860
aatggctcag tgacctgttt tggaccggag gctgaccagt gtgtggectg tgeccactat 1920
aaggaccctec ccttetgegt ggcecgetge cccageggtg tgaaacctga cetetcctac 1980
atgcccatct ggaagtttece agatgaggag ggcgcatgee agecttgece catcaactge 2040
acccactect gtgtggacct ggatgacaag ggetgcecceg cegageagay agccagccct 2100
ctgacgteca tegtctetge ggtggttgge attetgetgg tegtggtett gggggtggte 2160
tttgggatece tcatcaageg acggeagcag aagatccgga agtacacgat gcggagactg 2220
ctgeaggaaa cggagetggt ggagocgety acacctageg gagegatgece caaccaggeg 2280
cagatgecgga tcctgaaaga gacggagetg aggaaggtga aggtgcttgg atcetggeget 2340
tttggcacag tctacaaggg catctggate cctgatgggg agaatgtgaa aattcrcagtg 2400
gccatcaaag tgttgaggga aaacacatce cccaaagcea acaaagaaat cttagacgaa 2460
gcatacgtga tggctggtgt gggetccecea tatgteteee gecttetggg catctgectg 2520
acatccacgg tgcagetggt gacacagett atgecctatg gctgcctett agaccatgtc 2580
cgggaaaacc gcggacgect gggetcccag gacctgetga actggtgtat geagattgee 2640
aaggggatga gctacctgga ggatgtygegy ctegtacaca gggacttgge cgetcggaac 2700
gtgctggtea agagtcccaa ccatgtcaaa attacagact tcgggetgge teggetgetg 2760
gacattgacg agacagagta ccatgcagat gggggcaagyg tgcccatcaa gtggatggeg 2820
ctggagtcea ttetcecgecy geggttcace caccagagtg atgtgtggag ttatggtotg 2880
actgtgtggg agetgatgac ttttggggec aaaccttacg atgggatecc agcccgggay 2940
atccetgace tgetggaaaa gggdgagegy ctgecccage cocccatetg caccattgat 3000
gtctacatga tcatggteaa atgttggatyg attgactctg aatgtcggee aagattccgg 3060
gagttggtgt ctgaatteto cegeatggee agggacceec agegetttgt ggtcatccag 3120
aatgaggact tgggcceagc cagtcccttg gacageacet tetacegete actgetggag 3180
gacgatgaca tgggggacct ggtggatget gaggagtatc tggtacccca geagggette 3240
ttetgtecag acectgecce gggegetggy ggeatggtec accacaggca ccgcoagetea 3300
tectaccagga gtggeggtgg ggacctgaca ctagggetgg agccctetga agaggaggee 3360
cccaggtcte cactggeace ctocegaaggg getggcteeg atgtatttga tggtgacctyg 3420
ggaatggggg cagccaaggg gctgcaaage checccacac atgaccccag ccctctacag 3480
cggtacagtg aggaccccac agtacccctg ccectetgaga ctgatggeta cgttgccceo 3540
ctgacctgca gececcagec tgaatatgtg aaccagccag atgtteggee ccagecccet 3600
tegececgag agggecctet gectgetgoe egacctgetg gtgecactcot ggaaagggcec 3660
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aagactectet ceccagggaa gaatggggte gtcaaagacg tttttgectt tgggggtgec 3720
gtggagaacc ccgagtactt gacaccccag ggaggagetg ccccteagec ceaccctoct 3780
cetgecttca geccagectt cgacaaccte tattactygyg accaggacec accagagegy 3840
ggggetccae ccageacctt caaagggaca cotacggeag agaacccaga gtacctgggt 3900
ctggacgtgc cagtgtgaac cagaaggcca agtccgcaga agecctgatg tgtcctcagg 3960
gagcagggaa ggcctgactt ctgetggeat caagaggtgg gagggeccte cgaccactte 4020
caggggaace tgecatgcca ggaacctgte ctaaggaace ttecttectg cttgagttece 4080
cagatggctyg gaaggggtee agcctegttg gaagaggaac agcactgggg agtctttgtg 4140
gattctogagg ccctgeccaa tgagacteta gggtccagtg gatgecacag cecagettgg 4200
ccetttoctt ccagatcotyg ggtactgaaa gocttaggga agetggectyg agagggoaag 4260
cggeectaag ggagtgteta agaacamaag cgacccattc agagactgte cctgaaacct 4320
agtactgece cccatgagga aggaacagca atggtgtcag tatccagget ttgtacagag 4380
tgcttttetg tttagttttt actttttttg ttttgttttt ttaaagacga aataaagacc 4440
caggggagaa tgggtgttgt atggggagge aagtgtgggg ggtccttete cacacccact 4500
ttgtccattt gecaaatatat ttiggaaaac 4530
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