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(57) ABSTRACT 

The present invention relates to peptides, proteins, nucleic 
acids and cells for use in immunotherapeutic methods. In 
particular, the present invention relates to the immuno 
therapy of cancer. The present invention furthermore relates 
to tumor-associated T-cell peptide epitopes, alone or in 
combination with other tumor-associated peptides that can 
for example serve as active pharmaceutical ingredients of 
vaccine compositions that stimulate anti-tumor immune 
responses, or to stimulate T cells ex vivo and transfer into 
patients. Peptides bound to molecules of the major histo 
compatibility complex (MHC), or peptides as Such, can also 
be targets of antibodies, soluble T-cell receptors, and other 
binding molecules. 
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NOVEL PEPTIDES AND COMBINATION OF 
PEPTIDES FOR USE IN IMMUNOTHERAPY 
AGAINST OVARAN CANCER AND OTHER 

CANCERS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Application Ser. No. 62/187,507, filed 1 Jul. 2015, 
and Great Britain Application No. 1511546.2, filed 1 Jul. 
2015, the content of each of these applications is herein 
incorporated by reference in their entirety. 
0002. This application also is related to PCT/EP2016/ 
065166 filed Jun. 29, 2016, the content of which is incor 
porated herein by reference in its entirety. 

REFERENCE TO SEQUENCE LISTING 
SUBMITTED ASA COMPLIANT ASCII TEXT 

FILE (..txt) 
0003 Pursuant to the EFS-Web legal framework and 37 
CFR SS 1.821-825 (see MPEP S2442.03(a)), a Sequence 
Listing in the form of an ASCII-compliant text file (entitled 
“2912919-050001 ST25 created on 28 Jun. 2016, and 
105,449 bytes in size) is submitted concurrently with the 
instant application, and the entire contents of the Sequence 
Listing are incorporated herein by reference. 

FIELD 

0004. The present invention relates to peptides, proteins, 
nucleic acids and cells for use in immunotherapeutic meth 
ods. In particular, the present invention relates to the immu 
notherapy of cancer. The present invention furthermore 
relates to tumor-associated T-cell peptide epitopes, alone or 
in combination with other tumor-associated peptides that 
can for example serve as active pharmaceutical ingredients 
of vaccine compositions that stimulate anti-tumor immune 
responses, or to stimulate T cells ex vivo and transfer into 
patients. Peptides bound to molecules of the major histo 
compatibility complex (MHC), or peptides as Such, can also 
be targets of antibodies, soluble T-cell receptors, and other 
binding molecules. 
0005. The present invention relates to several novel pep 
tide sequences and their variants derived from HLA class I 
molecules of human tumor cells that can be used in vaccine 
compositions for eliciting anti-tumor immune responses, or 
as targets for the development of pharmaceutically/immu 
nologically active compounds and cells. 

BACKGROUND OF THE INVENTION 

Ovarian Cancer 

0006. With an estimated 239 000 new cases in 2012, 
ovarian cancer is the seventh most common cancer in 
women, representing 4% of all cancers in women. The 
fatality rate of ovarian cancer tends to be rather high relative 
to other cancers of the female reproductive organs, and case 
fatality is higher in lower-resource settings. As a conse 
quence, ovarian cancer is the eighth most frequent cause of 
cancer death among women, with 152 000 deaths. In 2012, 
almost 55% of all new cases occurred in countries with high 
or very high levels of human development; 37% of the new 
cases and 39% of the deaths occurred in Europe and North 
America. Incidence rates are highest in northern and eastern 
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Europe, North America, and Oceania, and tend to be rela 
tively low in Africa and much of Asia. Incidence rates have 
been declining in certain countries with very high levels of 
human development, notably in Europe and North America. 
0007. The most common ovarian cancers are ovarian 
carcinomas, which are also the most lethal gynecological 
malignancies. Based on histopathology and molecular 
genetics, ovarian carcinomas are divided into five main 
types: high-grade serous (70%), endometrioid (10%), clear 
cell (10%), mucinous (3%), and low-grade serous carcino 
mas (<5%), which together account for more than 95% of 
cases. Much less common are malignant germ cell tumours 
(dysgerminomas, yolk sac tumours, and immature terato 
mas) (3% of ovarian cancers) and potentially malignant sex 
cord stromal tumours (1-2%), the most common of which 
are granulosa cell tumours. 
0008 Family history of ovarian cancer accounts for 10% 
of cases; the risk is increased 3-fold when two or more 
first-degree relatives have been affected. Women with ger 
mline mutations in BRCA1 or BRCA2 have a 30-70% risk 
of developing ovarian cancer, mainly high-grade serous 
carcinomas, by age 70 (Risch et al., 2006). 
0009 Surgical resection is the primary therapy in early as 
well as advanced Stage ovarian carcinoma. Surgical removal 
is followed by Systemic chemotherapy with platinum ana 
logs, except for very low grade ovarian cancers (stage IA, 
grade 1), where post-operative chemotherapy is not indi 
cated. In advanced stage ovarian cancer, the first line che 
motherapy comprises a combination of carboplatin with 
paclitaxel, which can be supplemented with bevacizumab. 
The standard treatment for platinum-resistant ovarian can 
cers consists of a monotherapy with one of the following 
chemotherapeutics: pegylated liposomal doxorubicin, topo 
tecane, gemcitabine or paclitaxel (S3-Leitlinie maligne 
Ovarial tumore, 2013). 
0010 Immunotherapy appears to be a promising strategy 
to ameliorate the treatment of ovarian cancer patients, as the 
presence of pro-inflammatory tumor infiltrating lympho 
cytes, especially CD8-positive T cells, correlates with good 
prognosis and T cells specific for tumor-associated antigens 
can be isolated from cancer tissue. 

0011. Therefore, a lot of scientific effort is put into the 
investigation of different immunotherapies in ovarian can 
cer. A considerable number of pre-clinical and clinical 
studies has already been performed and further studies are 
currently ongoing. Clinical data are available for cytokine 
therapy, vaccination, monoclonal antibody treatment, adop 
tive cell transfer and immunomodulation. 
0012 Cytokine therapy with interleukin-2, interferon 
alpha, interferon-gamma or granulocyte-macrophage colony 
stimulating factor aims at boosting the patients own anti 
tumor immune response and these treatments have already 
shown promising results in Small study cohorts. 
0013 Phase I and II vaccination studies, using single or 
multiple peptides, derived from several tumor-associated 
proteins (Her2/neu, NY-ESO-1, p53, Wilms tumor-1) or 
whole tumor antigens, derived from autologous tumor cells 
revealed good safety and tolerability profiles, but only low 
to moderate clinical effects. 
0014 Monoclonal antibodies that specifically recognize 
tumor-associated proteins are thought to enhance immune 
cell-mediated killing of tumor cells. The anti-CA-125 anti 
bodies oregovomab and abagovomab as well as the anti 
EpCAM antibody catumaXomab achieved promising results 
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in phase II and III studies. In contrast, the anti-MUC1 
antibody HMFG1 failed to clearly enhance survival in a 
phase III study. 
0015. An alternative approach uses monoclonal antibod 
ies to target and block growth factor and Survival receptors 
on tumor cells. While administration of trastuzumab (anti 
HER2/neu antibody) and MOv18 and MORAb-003 (anti 
folate receptor alpha antibodies) only conferred limited 
clinical benefit to ovarian cancer patients, addition of beva 
cizumab (anti-VEGF antibody) to the standard chemo 
therapy in advanced ovarian cancer appears to be advanta 
geous. 
0016 Adoptive transfer of immune cells achieved het 
erogeneous results in clinical trials. Adoptive transfer of 
autologous, in vitro expanded tumor infiltrating T cells was 
shown to be a promising approach in a pilot trial. In contrast, 
transfer of T cells harboring a chimeric antigen receptor 
specific for folate receptor alpha did not induce a significant 
clinical response in a phase I trial. Dendritic cells pulsed 
with tumor cell lysate or tumor-associated proteins in vitro 
were shown to enhance the anti-tumor T cell response upon 
transfer, but the extent of T cell activation did not correlate 
with clinical effects. Transfer of natural killer cells caused 
significant toxicities in a phase II study. 
0017 Intrinsic anti-tumor immunity as well as immuno 
therapy are hampered by an immunosuppressive tumor 
microenvironment. To overcome this obstacle immuno 
modulatory drugs, like cyclophosphamide, anti-CD25 anti 
bodies and pegylated liposomal doxorubicin are tested in 
combination with immunotherapy. Most reliable data are 
currently available for ipilimumab, an anti-CTLA4 anti 
body, which enhances T cell activity. Ipilimumab was shown 
to exert significant anti-tumor effects in ovarian cancer 
patients (Mantia-Smaldone et al., 2012). 
0018 Considering the severe side-effects and expense 
associated with treating cancer, there is a need to identify 
factors that can be used in the treatment of cancer in general 
and ovarian cancer in particular. There is also a need to 
identify factors representing biomarkers for cancer in gen 
eral and ovarian cancer in particular, leading to better 
diagnosis of cancer, assessment of prognosis, and prediction 
of treatment success. 
0019. Immunotherapy of cancer represents an option of 
specific targeting of cancer cells while minimizing side 
effects. Cancer immunotherapy makes use of the existence 
of tumor associated antigens. 
0020. The current classification of tumor associated anti 
gens (TAAS) comprises the following major groups: 
a) Cancer-testis antigens: The first TAAs ever identified that 
can be recognized by T cells belong to this class, which was 
originally called cancer-testis (CT) antigens because of the 
expression of its members in histologically different human 
tumors and, among normal tissues, only in spermatocytes/ 
spermatogonia of testis and, occasionally, in placenta. Since 
the cells of testis do not express class I and II HLA 
molecules, these antigens cannot be recognized by T cells in 
normal tissues and can therefore be considered as immuno 
logically tumor-specific. Well-known examples for CT anti 
gens are the MAGE family members and NY-ESO-1. 
b) Differentiation antigens: These TAAS are shared between 
tumors and the normal tissue from which the tumor arose. 
Most of the known differentiation antigens are found in 
melanomas and normal melanocytes. Many of these mel 
anocyte lineage-related proteins are involved in biosynthesis 
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of melanin and are therefore not tumor specific but never 
theless are widely used for cancer immunotherapy. 
Examples include, but are not limited to, tyrosinase and 
Melan-A/MART-1 for melanoma or PSA for prostate cancer. 
c) Over-expressed TAAs: Genes encoding widely expressed 
TAAs have been detected in histologically different types of 
tumors as well as in many normal tissues, generally with 
lower expression levels. It is possible that many of the 
epitopes processed and potentially presented by normal 
tissues are below the threshold level for T-cell recognition, 
while their over-expression in tumor cells can trigger an 
anticancer response by breaking previously established tol 
erance. Prominent examples for this class of TAAs are 
Her-2/neu, Survivin, telomerase, or WT1. 
d) Tumor-specific antigens: These unique TAAS arise from 
mutations of normal genes (such as B-catenin, CDK4, etc.). 
Some of these molecular changes are associated with neo 
plastic transformation and/or progression. Tumor-specific 
antigens are generally able to induce strong immune 
responses without bearing the risk for autoimmune reactions 
against normal tissues. On the other hand, these TAAS are in 
most cases only relevant to the exact tumor on which they 
were identified and are usually not shared between many 
individual tumors. Tumor-specificity (or -association) of a 
peptide may also arise if the peptide originates from a tumor 
(-associated) exon in case of proteins with tumor-specific 
(-associated) isoforms. 
e) TAAS arising from abnormal post-translational modifica 
tions: Such TAAS may arise from proteins which are neither 
specific nor overexpressed in tumors but nevertheless 
become tumor associated by posttranslational processes 
primarily active in tumors. Examples for this class arise 
from altered glycosylation patterns leading to novel epitopes 
in tumors as for MUC1 or events like protein splicing during 
degradation which may or may not be tumor specific. 
f) Oncoviral proteins: These TAAs are viral proteins that 
may play a critical role in the oncogenic process and, 
because they are foreign (not of human origin), they can 
evoke a T-cell response. Examples of Such proteins are the 
human papilloma type 16 virus proteins, E6 and E7, which 
are expressed in cervical carcinoma. 
0021 T-cell based immunotherapy targets peptide 
epitopes derived from tumor-associated or tumor-specific 
proteins, which are presented by molecules of the major 
histocompatibility complex (MHC). The antigens that are 
recognized by the tumor specific T lymphocytes, that is, the 
epitopes thereof, can be molecules derived from all protein 
classes, such as enzymes, receptors, transcription factors, 
etc. which are expressed and, as compared to unaltered cells 
of the same origin, usually up-regulated in cells of the 
respective tumor. 
0022. There are two classes of MHC-molecules, MHC 
class I and MHC class II. MHC class I molecules are 
composed of an alpha heavy chain and beta-2-microglobu 
lin, MHC class II molecules of an alpha and a beta chain. 
Their three-dimensional conformation results in a binding 
groove, which is used for non-covalent interaction with 
peptides. 
0023 MHC class I molecules can be found on most 
nucleated cells. They present peptides that result from 
proteolytic cleavage of predominantly endogenous proteins, 
defective ribosomal products (DRIPs) and larger peptides. 
However, peptides derived from endosomal compartments 
or exogenous sources are also frequently found on MHC 
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class I molecules. This non-classical way of class I presen 
tation is referred to as cross-presentation in the literature 
(Brossart and Bevan, 1997: Rock et al., 1990). MHC class 
II molecules can be found predominantly on professional 
antigen presenting cells (APCs), and primarily present pep 
tides of exogenous or transmembrane proteins that are taken 
up by APCs e.g. during endocytosis, and are Subsequently 
processed. 
0024 Complexes of peptide and MHC class I are recog 
nized by CD8-positive T cells bearing the appropriate T-cell 
receptor (TCR), whereas complexes of peptide and MHC 
class II molecules are recognized by CD4-positive-helper-T 
cells bearing the appropriate TCR. It is well known that the 
TCR, the peptide and the MHC are thereby present in a 
stoichiometric amount of 1:1:1. 
0025 CD4-positive helper T cells play an important role 
in inducing and Sustaining effective responses by CD8 
positive cytotoxic T cells. The identification of CD4-positive 
T-cell epitopes derived from tumor associated antigens 
(TAA) is of great importance for the development of phar 
maceutical products for triggering anti-tumor immune 
responses (Gnjatic et al., 2003). At the tumor site. T helper 
cells, support a cytotoxic T cell- (CTL-) friendly cytokine 
milieu (Mortara et al., 2006) and attract effector cells, e.g. 
CTLS. natural killer (NK) cells, macrophages, and granulo 
cytes (Hwang et al., 2007). 
0026. In the absence of inflammation, expression of 
MHC class II molecules is mainly restricted to cells of the 
immune system, especially professional antigen-presenting 
cells (APC), e.g., monocytes, monocyte-derived cells, mac 
rophages, dendritic cells. In cancer patients, cells of the 
tumor have been found to express MHC class II molecules 
(Dengel et al., 2006). 
0027 Elongated (longer) peptides of the invention can 
act as MHC class II active epitopes. T-helper cells, activated 
by MHC class II epitopes, play an important role in orches 
trating the effector function of CTLs in anti-tumor immunity. 
T-helper cell epitopes that trigger a T-helper cell response of 
the TH1 type support effector functions of CD8-positive 
killer T cells, which include cytotoxic functions directed 
against tumor cells displaying tumor-associated peptide? 
MHC complexes on their cell surfaces. In this way tumor 
associated T-helper cell peptide epitopes, alone or in com 
bination with other tumor-associated peptides, can serve as 
active pharmaceutical ingredients of vaccine compositions 
that stimulate anti-tumor immune responses. 
0028. It was shown in mammalian animal models, e.g., 
mice, that even in the absence of CD8-positive T lympho 
cytes, CD4-positive T cells are sufficient for inhibiting 
manifestation of tumors via inhibition of angiogenesis by 
secretion of interferon-gamma (IFNY) (Beatty and Paterson, 
2001; Mumberg et al., 1999). There is evidence for CD4 T 
cells as direct anti-tumor effectors (Braumuller et al., 2013; 
Tran et al., 2014). 
0029. Since the constitutive expression of HLA class II 
molecules is usually limited to immune cells, the possibility 
of isolating class II peptides directly from primary tumors 
was previously not considered possible. However, Dengel 
et al. were successful in identifying a number of MHC Class 
II epitopes directly from tumors (WO 2007/028574, EP 1 
760 088 B1). 
0030 Since both types of response, CD8 and CD4 depen 
dent, contribute jointly and synergistically to the anti-tumor 
effect, the identification and characterization of tumor-asso 
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ciated antigens recognized by either CD8+ T cells (ligand: 
MHC class I molecule+peptide epitope) or by CD4-positive 
T-helper cells (ligand: MHC class II molecule+peptide 
epitope) is important in the development of tumor vaccines. 
0031. For an MHC class I peptide to trigger (elicit) a 
cellular immune response, it also must bind to an MHC 
molecule. This process is dependent on the allele of the 
MHC-molecule and specific polymorphisms of the amino 
acid sequence of the peptide. MHC-class-I-binding peptides 
are usually 8-12 amino acid residues in length and usually 
contain two conserved residues (“anchors’) in their 
sequence that interact with the corresponding binding 
groove of the MHC-molecule. In this way each MHC allele 
has a “binding motif determining which peptides can bind 
specifically to the binding groove. 
0032. In the MHC class I dependent immune reaction, 
peptides not only have to be able to bind to certain MHC 
class I molecules expressed by tumor cells, they Subse 
quently also have to be recognized by T cells bearing 
specific T cell receptors (TCR). 
0033 For proteins to be recognized by T-lymphocytes as 
tumor-specific or -associated antigens, and to be used in a 
therapy, particular prerequisites must be fulfilled. The anti 
gen should be expressed mainly by tumor cells and not, or 
in comparably small amounts, by normal healthy tissues. In 
a preferred embodiment, the peptide should be over-pre 
sented by tumor cells as compared to normal healthy tissues. 
It is furthermore desirable that the respective antigen is not 
only present in a type of tumor, but also in high concentra 
tions (i.e. copy numbers of the respective peptide per cell). 
Tumor-specific and tumor-associated antigens are often 
derived from proteins directly involved in transformation of 
a normal cell to a tumor cell due to their function, e.g. in cell 
cycle control or Suppression of apoptosis. Additionally, 
downstream targets of the proteins directly causative for a 
transformation may be up-regulated and thus may be indi 
rectly tumor-associated. Such indirect tumor-associated 
antigens may also be targets of a vaccination approach 
(Singh-Jasuja et al., 2004). It is essential that epitopes are 
present in the amino acid sequence of the antigen, in order 
to ensure that such a peptide (“immunogenic peptide'), 
being derived from a tumor associated antigen, leads to an 
in vitro or in vivo T-cell-response. 
0034 Basically, any peptide able to bind an MHC mol 
ecule may function as a T-cell epitope. A prerequisite for the 
induction of an in vitro or in vivo T-cell-response is the 
presence of a T cell having a corresponding TCR and the 
absence of immunological tolerance for this particular 
epitope. 
0035. Therefore, TAAS are a starting point for the devel 
opment of a T cell based therapy including but not limited 
to tumor vaccines. The methods for identifying and charac 
terizing the TAAs are usually based on the use of T-cells that 
can be isolated from patients or healthy Subjects, or they are 
based on the generation of differential transcription profiles 
or differential peptide expression patterns between tumors 
and normal tissues. However, the identification of genes 
over-expressed in tumor tissues or human tumor cell lines, 
or selectively expressed in Such tissues or cell lines, does not 
provide precise information as to the use of the antigens 
being transcribed from these genes in an immune therapy. 
This is because only an individual Subpopulation of epitopes 
of these antigens are Suitable for Such an application since a 
T cell with a corresponding TCR has to be present and the 
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immunological tolerance for this particular epitope needs to 
be absent or minimal. In a very preferred embodiment of the 
invention it is therefore important to select only those over 
or selectively presented peptides against which a functional 
and/or a proliferating T cell can be found. Such a functional 
T cell is defined as a T cell, which upon stimulation with a 
specific antigen can be clonally expanded and is able to 
execute effector functions (“effector T cell’). 
0036. In case of targeting peptide-MHC by specific TCRs 
(e.g. soluble TCRs) and antibodies or other binding mol 
ecules (scaffolds) according to the invention, the immuno 
genicity of the underlying peptides is secondary. In these 
cases, the presentation is the determining factor. 

SUMMARY OF THE INVENTION 

0037. In a first aspect of the present invention, the present 
invention relates to a peptide comprising an amino acid 
sequence selected from the group consisting of SEQID NO: 
1 to SEQ ID NO: 640 or a variant sequence thereof which 
is at least 77%, preferably at least 88%, homologous (pref 
erably at least 77% or at least 88% identical) to SEQID NO: 
1 to SEQ ID NO: 640, wherein said variant binds to MHC 
and/or induces T cells cross-reacting with said peptide, or a 
pharmaceutical acceptable salt thereof, wherein said peptide 
is not the underlying full-length polypeptide. 
0038. The present invention further relates to a peptide of 
the present invention comprising a sequence that is selected 
from the group consisting of SEQID NO: 1 to SEQID NO: 
640 or a variant thereof, which is at least 77%, preferably at 
least 88%, homologous (preferably at least 77% or at least 
88% identical) to SEQ ID NO: 1 to SEQ ID NO: 640, 
wherein said peptide or variant thereof has an overall length 
of between 8 and 100, preferably between 8 and 30, and 
most preferred of between 8 and 14 amino acids. 
0039. The following tables show the peptides according 

to the present invention, their respective SEQ ID NOS, and 
the prospective source (underlying) genes for these peptides. 
All peptides in Table 1 and Table 2 bind to HLA-A*02. The 
peptides in Table 2 have been disclosed before in large 
listings as results of high-throughput Screenings with high 
error rates or calculated using algorithms, but have not been 
associated with cancer at all before. The peptides in Table 3 
are additional peptides that may be useful in combination 
with the other peptides of the invention. The peptides in 
Table 4 are furthermore useful in the diagnosis and/or 
treatment of various other malignancies that involve an 
over-expression or over-presentation of the respective 
underlying polypeptide. 

TABLE 1. 

Peptides according to the present invention. 
U = phospho-serine. 

SEQ Official 
ID Gene 
NO. Sequence Gene ID (S) Symbol (s) 

1. SLMEPPAWILL 89 OO CCNA1 

2 SLLEADPFL 89 OO CCNA1 

3SLASKLTTL 94 O25 MUC16 

4 GIMEHITKI 94 O25 MUC16 

Jan. 5, 2017 

TABLE 1 - continued 

Peptides according to the present invention. 
J = phospho-serine. 

SEQ Official 
ID Gene 

NO. Sequence Gene ID (S) Symbol (s) 

5 HLTEWYPEL 94 O25 MUC16 

6 WLWSDGWHSW 1952 CELSR2 

7 SLWGLLLYL 100101.267 POM121C, 
9883 POM121 

8 FTLGNWWGMYL 10O287.425, C7orf73 
647087 

9 GAAKDLPGW 1OO534599, ISY1-RAB43, 
57461 ISY1 

1 OFLATFPLAAW 1OOf 6 PTPRU 

11 KIFEMLEGW 101.060208, CT45A3, CT45A4, 
101.060210, CT45A5, CT45A6, 
101.060211, CT45A1, CT45A2 

44.1519, 
44.1520, 
44.1521, 
541465, 
541466, 
728911 

2 SLWPDPMEW 101.06 O557, WWA3A 
146.177 

3 YLMDESLNL 101.06O756, CCDC151 
115948 

4 AAYGGLNEKSFW 1O14 O TOB1 

5 WLLTFKIFL 10149 GPR64 

6 WLFOGOASL 1O154 PLXNC1 

7 GLLPGDRLWSW 102O7 INADL 

8 YLVAKLWEW 1.O.277 UBE4B 

9 FMWDNEAIYDI 10376, TUBA1B, TUBA3E 
112714, TUBA3D, TUBA8, 
113 457, TUBA4A TUBA3 C, 
51807, TUBA1A, TUBA1C 
7 277, 
7278, 
7846, 

8479 O 

2 ORMIEYFIDW O396, ATP8A1 
153 O2O RASGEF1B 

21 WLDELDMEL O437 IFI3 O 

22 IMEENPGIFAW O558 SPTLC1 

23 WLLDDIFAQL O565 ARFGEF1 

24 SLSDGLEEW O651 MTX2 

25 FLPDEPYIKW O686 CLDN16 

26 ALLELAEEL O694, CCT8, CCT8P1 
6 44131 

27 ILADIVISA O797 MTHFD2 

28 OLLDETSAITL O915 TCERG1 
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TABLE 1 - continued TABLE 2 - continued 

Additional peptides according to the present Peptides according to the present invention. 
invention with no prior known cancer associ 

J = phospho-serine. ation. U = phospho-serine. 

SEQ Official SEQ Official 
ID Gene Gene 

ID Gene NO. Sequence ID (S) Symbol (s) 
NO. Sequence Gene ID (S) Symbol (s) 

444 GLLRDEALAEW 1663, DDX11, DDX12P 
440O81, 

425 FLYEKSSOV 89876 MAATS1 642846 

445 GLYODPWTL 2O1292 TRIM65 
426 RLADKSWLW 99.18 NCAPD2 

446 QLIPALAKV 2O70, EYA4 EYA1, 
2138, EYA2 
2139 

TABLE 2 
447 QLVPALAKV 214 O EYA3 

Additional peptides according to the present 
invention with no prior known cancer associ- 448 NLLETKLOL 219988 PATL1 

ation. U = phospho-serine. 
449 KLAEGLDIQL 221 656 KDM1B 

SEQ Official 
ID Gene Gene 45 O FMIDASWHPTL 221.96 O, CCZ1B, CCZ1 
NO. Sequence ID (S) Symbol (s) 51622 

427 ALLPLSPYL 796.79 WTCN1 451 LLLLDTWTMOV 2282O COPG1 

428 KLGHTDILWGW 23 O16 EXOSC7 452. ILLEHGADPNL 22852 ANKRD26 

429 GLWNDLARW 1 OO75 HUWE1 453 KLLEATSAW 1 OO129478, C4 or f46 
201725 

43 O HLYSSIEHLTT 1 OO75 HUWE1 
454 KLPPPPPOA 23 O28 KDM1A 

431 SLWNWWPKL 102O CDK5 
455 SLLKEPOKWOL 23154 NCDN 

432 TLIEESAKW 10257 ABCC4 
456 LLIGHLERW 231.65 NUP2O5 

433 AMLNEPWAW 1O379, IRF9, RNF31 
55072 457 SLLPGNLWEKW 23341 DNAJC16 

434 KWSNSGITRW 105.75 CCT4 458 SLIDKLYNI 25.885 POLR1A 

435 WLMPWIPAL 10809, STARD10, GRPEL2. 459 ALITEWWRL 26 OOs C2CD3 
1342 66 FBXW8, KCNIP1, 
26259 FAM2O8B, C8orf44, 460 AMLEKNYKL 2616 O IFT172 
3O82O, ISY1, SHROOM3, 
54906, SLO25A14, L3MBTL4 461 WMFRTPLASW 26.271 FBXO5 
56260, C12orf 65 
57461, 462 KLAKOPETV 27 O85 MTBP 
57619, 
9016, 463 SLVESHLSDOL 284.361 EMC10 

91133 TL 
91574 

464 ALNDCIYSW 3652 IPP 

436 HLAEWSAEW 1113 O ZWINT 
465 QLCDLNAEL 38.33 KIFC1 

437 SMAPGLVIQAV 1116 O ERLIN2 
466 WLIANLEKL 44 O590 ZYG11A 

438 KLLPLAGLYL 113655 MFSD3 
46.7 FLAKDFNFL 46OO MX2 

439 YLLQEIYGI 114804, RNF157, MGRN1 
23295 468 YLRSWGDGET 4904, YBX1, CSDA 

W 8531 

440 ALADGWTMOV 114960, TSGA13, COPG2 
26958 469 YLASDEITTW 4976 OPA1 

441. ALLENPKMEL 14 O901, STK35, PDIK1L. 47 O MLODSIHWV 4999 ORC2 
14942O 

471, YLYNNMIAKI 51284 TLR7 

4 42 GLIGGGGWLG 149954 BPIFB4 
W 472 KLLEVSDDPOV 51606 ATP6V1H 

443 GLWEIENNPTW 154150, HDGFL1, HDGF 473 AMATESILHFA 5297 PI4KA 
3 O 68 
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TABLE 2 - continued TABLE 2 - continued 

Additional peptides according to the present 
invention with no prior known cancer associ 

ation. U = phospho-serine. 

Additional peptides according to the present 
invention with no prior known cancer associ 

ation. U = phospho-serine. 

SEQ Official SEQ Official 
ID Gene Gene ID Gene Gene 
NO. Sequence ID (S) Symbol (s) NO. Sequence ID (S) Symbol (s) 

533 RMVAEIONV 11262 SP14 O 
562 YLEELPEKLKL 2944, GSTM1, GSTM5 

534 HLANIWERL 117854, 2949 
445372, TRIM6 TRIM6 
5384 O TRIM34, TRIM34 563 WLLPYNGWTW 2976 GTF3 C2 

535 KLIAONLEL 3832 KIF11 64 TWTNAVWTV 3312 HSPA8 

536 YLWEGRFSW 55125 CEP.192 565 ALOETPTSV 3434 IFT1 

537 TLAPGEWILRSW 3.996 LLGL1 566 WIADGGIONV 3 615 IMPDH2 

538 LLLAHIIAL 94.15 FADS2 567 SLLPLDDIWRW 3708, ITPR1, ITPR2 
37O 9 

539 ALFDAQAOW 72 97 TYK2 
568 TLYDIAHTPGW 4.191 MDH2 

54. O ALIPETTTLTW 1OO529251, CKLF- CMTM1, 
51.192 CKLF 569 KLWDRTWTL 44.1733, PRKXP1, PRKX 

5613, PRKY 
541. SMILEPWPEL 1 O277 UBE4B 5616 

542, RWWDISTWSSW 11137 PWP1 57 O ALANOIPTV 4436 MSH2 

543 GLLPTPITOOA 133619 PRRC1 571 LLLTTIPOI 45. Of MTAP 
SL 

572 ALADLIEKELSW 485 O CNOT 4 

544 LLWDWPAPSL 1388, ATF6B, TNXB 
71.48 573. ILWANAIWGW 488 ATP2A2, ATP2A3 

489 
545 LLADLLHNW 1677 DFFB 

574 YLLOEPPRTV 5. Of 4 PAWR 
546 WMIAGKWAWW 191 AHCY 

575 YLISOWEGHOV 51OO2 TPRKB 
547 TLDITPHTV 2177 FANCD2 

576 ILLNNSGQIKL 51755 CDK12 
548 ALWENPESGE 22893 BAHD1 

L sff WMFEDGVLMR 545 ATR 
L 

549 AMLENASDIKL 23 ABCF1 
578 FLDPGGPMMK 55 627 SMPD4 

550 FLYDEIEAEWN 23191, CYFIP1, CYFIP2 L 

L 26.999 579 NLMEMVAOL 556.36 CHD7 

551 KLYESLLPFA 23310 NCAPD3 58 O LLMENAERW 55726 ASUN 

552 GLLDLPFRWGW 23347 SMCHD1 581, RLWNETWEL 55789 DEPDC1B 

553 SLLNODLHWS 23355 WPS8 582 TLCDWILMW 97s KLHL7 
L 

583 ILANDGWLLAA 5685 PSMA4 

554 LLMPSSEDLLL 26O46 LTN1 
584 ALAEWAAMEN 56987 BBX 

555 YWLEGLKSW 26 O98 C10orf137 W 

556. FLTDLEDLTL 26151 NAT9 585 ADLADro 5701 PSMC2 

557 KLYDDMIRL 26160 IFT172 586 KLKPGDLWGW 5702 PSMC3 

558 GLLENIPRW 261.8 GART 587 WMNDRLYAI 57.565 KLHL14 

559 WTWPPGPSL 26 6971, PIPSL, PSMD4 588 SLLPLSHLW 57674 RNF213 
5710 

589 KLYPOLPAEI sff 24 EPG5 
56O ALWDIETGOOT 2782 GNB1 

TT 59 O SLIEKLWOT 5.991 RFX3 

561 YLOLTOSEL 283237 TTC9C 591 SMAELDIKL 60561. RINT1 
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TABLE 2 - continued TABLE 2 - continued 

Additional peptides according to the present 
invention with no prior known cancer associ 

ation. U = phospho-serine. 

Additional peptides according to the present 
invention with no prior known cancer associ 

ation. J = phospho-serine. 
SEQ Official 

SEQ Official ID Gene Gene 
ID Gene Gene NO. Sequence ID (S) Symbol (s) 

NO. Sequence ID (S) Symbol (s) 
619 ALODRVPLA 9636 ISG15 

592 RLLJAAENFL 64 O92 SAMSN1 62O KLLNKIYEA 9875 URB1 

593 GLPRFGIEMW 64397 ZFP106 621 WLMDRLPSLL 9875 URB1 

622 RLLGEEWWRWL 9 894. TELO2 
594 IMLKGDNITL 6635 SNRPE QA 

595 WLLSIYPRW 689 O TAP1 623 YLVEDIOHI 998.5 REC8 

624 FLQEEPGOLL 101.06O729, SLX1A, SLX1B 
596 ALLDOTKTLAE 7094 TLN1 548593, 

SAL 79 008 

597 KLLEGOVIQL 7629 ZNF76 625. WWLEGASLETW 10436 EMG1 

598 FILFPHSWLW 79022 TMEM106C 626 LLMATILHL 1315 COPB1 

627 KILLETELLOEI 151636 DTX3L 
599 YLLNDASLISW 7914.5 CHCHD7 

628 KLWEFFOVDV 178 AGL 
6 OO ALAAPDIWPAL 79886 CAAP1 

629 HLLNESPML 231.65 NUP2O5 

601 SAFPFPWTW 799.39 SLC3 SE1 63 O LISHWIWAL 545 ATR 

6 O2 YLLEOIKLIEW 79956 ERMP1 631 FLDWFLPRW 5591 PRKDC 

6 O3 FLIEPEHWNTW 8O124 WCPIP1 632 YLIPDIDLKL 65.99 SMARCC1 

633 ALSRWSWNW 80746 TSEN2 
604 SILDRDDIFW 8237 USP11 

634 WWAEFWPLI 8295 TRRAP 

605 KLYEAVPOL 8317 CDC7 
635 SLDSTLHAW 8544.4 LRRCC1 

606 ALWETEWYI 8398 PLA2G6 
636 LLTEIRAWW 92.63 STK17A 

6O7 RLYSGISGLEL 84172 POLR1B 
637 SIYGGFLLGW 92.76 COPB2 

608 SILSWSHAL 84.219 WDR24 638 KLIOESPTV 97 O2 CEPs 7 

609 ALWKOLLEL 854 41 HELZ2 639 SLFONCFEL 971.6 AQR 

610 LLAPTPYIIGW 85.67 MADD 64 O YLFSEALNAA 987 LRBA 

611 YLLDDGTLWW 8872 CDC123 

TABLE 3 
612 YLYNEGLSW 899 CCNF 

Peptides useful for cancer therapy, e.g. 
613 RLLPPGAWWAW 9 O3S3 CTU1 - personalized cancer therapies 

SEQ Official 
614 LLLPDOPPYHL 924 6 UBE2I.6 ID Gene Gene 

NO. Sequence ID (S) Symbol (s) 
615 WLPPDTDPA 931 OO NAPRT1 

641 WLLPWEWATHYL 10568 SLC34A2 

616 WLIDEWESL 93.19 TRIP13 642 FLHDISDVOL 10715 CERS1 

617 ALMYESEKWG 93.42 SNAP29 643 ALFPHLLOPV 1434 CSE1L, 

W 644. LTFGDWWAW 2173. FABP7 

618 WLFDSESIGIYW 9555 H2AFY 6.45 LLYDAWHIW 2899 GRIK3 
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TABLE 3 - continued 

Peptides useful for cancer therapy, e.g. 
personalized cancer therapies 

SEQ Official 

ID Gene Gene 

NO. Sequence ID (S) Symbol (s) 

646 ILSPTWWSI 3832 KIF11 

647 SLGLFLAQV 51435 SCARA3 

648 LLWGNAIFL 547 KIF1A 

649 ALAFKLDEW 20178O SLC1 OA4 

650 AIMGFIGFFW 23 48O SEC61G 

651 ILODRLNOW 990 CDC6 

652 TLWYRAPEW 1019, CDK4, CDK6 

1021 

653 TLISRLPAW 1104 RCC1 

654 KILEDWWGW 22974 TPX2 

655 ALMDKEGLTAL 26115 TANC2 

656 KLLEYIEEI 31.61 HMMR 

657 SLAERLFFOW 339983 NAT8L 

658 LLQDRLWSW 57664 PLEKHA4 

659 ILFPDIIARA 6 411 O MAGEF1 

66. O AILDTLYEW 84725 PLEKHA8 

661 SLIDADPYL 890 CCNA2 

662 KIQEILTOW 10643 IGF2BP3 

663 KIQEMOHFL 4321 MMP12 

0040. The present invention furthermore generally relates 
to the peptides according to the present invention for use in 
the treatment of proliferative diseases, such as, for example 
non-Small cell lung cancer, Small cell lung cancer, kidney 
cancer, brain cancer, colon or rectum cancer, stomach can 
cer, liver cancer, pancreatic cancer, prostate cancer, leuke 
mia, breast cancer, Merkel cell carcinoma, melanoma, 
esophageal cancer, urinary bladder cancer, uterine cancer, 
gallbladder cancer, bile duct cancer. 

15 
Jan. 5, 2017 

0041. Of particular interest and thus preferred is the 
peptide SEQID NO. 466 (VLIANLEKL) and its uses in the 
immunotherapy of ovarian cancer, non-Small cell lung can 
cer, Small cell lung cancer, kidney cancer, brain cancer, 
colon or rectum cancer, stomach cancer, liver cancer, pan 
creatic cancer, prostate cancer, leukemia, breast cancer, 
Merkel cell carcinoma, melanoma, esophageal cancer, uri 
nary bladder cancer, uterine cancer, gallbladder cancer, bile 
duct cancer, and preferably ovarian cancer. 
0042 Particularly preferred are the peptide—alone or in 
combination—according to the present invention selected 
from the group consisting of SEQ ID NO: 1, 11, 427, 408, 
198, 512, 519, and 587 and their uses in the immunotherapy 
of ovarian cancer, non-Small cell lung cancer, Small cell lung 
cancer, kidney cancer, brain cancer, colon or rectum cancer, 
stomach cancer, liver cancer, pancreatic cancer, prostate 
cancer, leukemia, breast cancer, Merkel cell carcinoma, 
melanoma, esophageal cancer, urinary bladder cancer, uter 
ine cancer, gallbladder cancer, bile duct cancer, and prefer 
ably ovarian cancer. 
0043 Particularly preferred are the peptide—alone or in 
combination—according to the present invention selected 
from the group consisting of SEQID NO: 3, 4, 5, 6, 8, 10. 
12, 14, 15, 18, 20, 25, 29, 32, 37, 38, 39, 41, 44, 45, 52, 53, 
54, 57, 64, 69, 72, 73,77, 78, 83, 89,90,91, 93, 94, 96, 99, 
100, 102, 104, 106, 107, 109, 113, 114, 117, 120, 123, 124, 
136, 137, 138, 139, 141, 143, 148, 150, 151, 157, 158, 160, 
163, 165, 166, 170, 171, 173, 175, 179, 180, 184, 185, 187, 
189, 191, 192, 193, 194, 195, 196, 200, 202, 204, 206, 209, 
211, 215, 216, 217, 218, 219, 221, 224, 225, 226, 230, 231, 
232, 233,234, 235, 238, 239, 243, 244, 245, 247, 248, 250, 
253, 258, 266, 267, 269,301,306, 347, 348, 350, 365, 367, 
369, 378,380, 426, 430, 432, 433,438, 441, 442, 444, 449, 
451, 455, 460, 461, 462, 463,465, 467, 468, 470, 471, 478, 
479, 481,482, 484, 485, 489, 491, 494, 498, 505, 509, 511, 
514,515, 516, 518, 522,532, 542, 547, 548,552, 560,578, 
and 620 and their uses in the immunotherapy of ovarian 
cancer, non-Small cell lung cancer, Small cell lung cancer, 
kidney cancer, brain cancer, colon or rectum cancer, stomach 
cancer, liver cancer, pancreatic cancer, prostate cancer, leu 
kemia, breast cancer, Merkel cell carcinoma, melanoma, 
esophageal cancer, urinary bladder cancer, uterine cancer, 
gallbladder cancer, bile duct cancer, and preferably ovarian 
CaCC. 

0044 Particularly preferred are the peptides—alone or in 
combination—according to the present invention selected 
from the group consisting of SEQID NO: 1 to SEQID NO: 
640. More preferred are the peptides—alone or in combi 
nation—selected from the group consisting of SEQID NO: 
1 to SEQ ID NO: 259 (see Table 1), and their uses in the 
immunotherapy of ovarian cancer, non-Small cell lung can 
cer, Small cell lung cancer, kidney cancer, brain cancer, 
colon or rectum cancer, stomach cancer, liver cancer, pan 
creatic cancer, prostate cancer, leukemia, breast cancer, 
Merkel cell carcinoma, melanoma, esophageal cancer, uri 
nary bladder cancer, uterine cancer, gallbladder cancer, bile 
duct cancer, and preferably ovarian cancer. 
0045. As shown in the following Table 4A and B, many 
of the peptides according to the present invention are also 
found on other tumor types and can, thus, also be used in the 
immunotherapy of other indications. Also refer to FIG. 1 and 
Example 1. 
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TABL E 4A 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 
were: adipose tissue, adrenal gland, artery, bone marrow, brain, central 
nerve, colon, duodenum, esophagus, gallbladder, heart, kidney, liver, 
lung, lymph node, mononuclear white blood cells, pancreas, peripheral 
nerve, peritoneum, pituitary, pleura, rectum, salivary gland, skeletal 
muscle, skin, small intestine, spleen, stomach, thymus, thyroid gland, 

trachea, ureter, urinary bladder, vein. U = phospho-serine 

SEQ 
ID 

No Sequence Other relevant organs/cancerous diseases 

1SLMEPPAWILL NSCLC, SCLC, Esophageal Cancer 

2SLLEADPFL Esophageal Cancer 

6WLWSDGWHSW SCLC, Brain Cancer, BrCa, MCC, Esophageal Cancer 

7SLWGLLLYL RCC, PC, Birca 

9 GAAKDLPGW RCC, GC, HCC, Urinary bladder Cancer 

1 OFLATFPLAAW Urinary bladder Cancer 

11 KIFEMLEGW NSCLC 

14 AAYGGLNEKSFW HCC, Urinary bladder Cancer 

17 GLLPGDRLWSW NSCLC, SCLC, BrCa 

1.9 FMWDNEAIYDI SCLC, CRC, HCC, Leukemia, Melanoma, Esophageal 
Cancer, Urinary bladder Cancer 

2 ORMIEYFIDW SCLC, HCC, MCC 

22 IMEENPGIFAW CRC, Leukemia, Melanoma 

24 SLSDGLEEW CRC, PC, Urinary bladder Cancer 

26ALLELAEEL Leukemia, Esophageal Cancer 

27 ILADIVISA NSCLC, SCLC, PC, BrCa, Esophageal Cancer 

28 OLLDETSAITL SCLC, HCC, Leukemia, Urinary bladder Cancer 

31 YLAPELFWNW SCLC, GC, Leukemia, Melanoma 

32 KLDDLTODLTV HCC, 

33 WLLSLLEKW Leukemia 

34. ILWEADSLWWW SCLC, PrC, Leukemia, Melanoma 

36 YWLEDLEWTW SCLC, HCC, Leukemia 

38 FILLEDDIHWS SCLC, Leukemia, Melanoma 

45SLWODIPDV NSCLC, SCLC 

47 ILLSWPLLWW SCLC, Leukemia, Gallbladder Cancer, Bile Duct Cancer 

48ALAELYEDEW SCLC, Brain Cancer, HCC, Leukemia, Melanoma, 
Uterine Cancer 

49YLPAWFEEW Leukemia 

51LLPDLEFYW SCLC, PrO, Gallbladder Cancer, Bile Duct Cancer 

54 SLLEOGKEPWMV SCLC, HCC Gallbladder Cancer, Bile Duct Cancer 

Jan. 5, 2017 
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TABLE 4A- continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 
were: adipose tissue, 
nerve colon duodenum, esophagus, 

adrenal gland, artery, bone marrow, brain, central 
gallbladder, heart, kidney, liver, 

lung, lymph node, mononuclear white blood cells, pancreas, peripheral 
nerve, peritoneum, pituitary, pleura, rectum, 
muscle, skin, 

SEQ 
ID 
No Sequence 

55SLLDLETLSL 

56KLYEGIPWLL 

57TLAELOPPWOL 

58 FLDTLKDLI 

59 IMEDIILTL 

6 OSLTIDGIYYW 

61FLQGYOLHL 

62WLLDVSAGOLLM 

63 YLLPSGGSWTL 

64 YAAPGGLIGW 

65LKWNOGLESL 

66 FLDENIGGWAW 

68SLMELPROGLFL 

69 FOLDPSSGVLVTV 

72SLLELDGINL 

74 ALLDPEWLSIFW 

75 GLLEWMWNL 

76 ILIDSIYKW 

77 ILWEADGAWWW 

79SLFIGEKAWLL 

8 OFLYDNLVESL 

82 FLSSWTYNL 

84 WTFGEKLLGW 

85 KMSELRWTL 

86NLIGKIENW 

Small intestine, spleen, 
salivary gland, 

Other relevant organs/cancerous diseases 

SCLC 

BrCa 

NSCLC, SCLC, HCC 
Cancer 

NSCLC, SCLC, GC, 
Esophageal Cancer 
Cancer 

SCLC, Leukemia, B 

SCLC, Prostate, L 

NSCLC, SCLC, BrCa 

NSCLC, Melanoma 

Leukemia, Melanoma, 

CRC, HCC, Leukemia, Melanoma, 
Gallbladder Cancer, 

rCa 

eukemia 

Melanoma, Esophageal Cancer 

skeletal 
stomach, thymus, thyroid gland, 

trachea, ureter, urinary bladder, vein. U = phospho-serine 

Esophageal 

Bile Duct 

HCC, Melanoma, Esophageal Cancer 

HCC, PC, Melanoma, Esophageal Cancer, Gallbladder 
Cancer, Bille Duct Cancer 

NSCLC, SCLC, PC, 
Cancer 

SCLC, HCC 

Brain Cancer 

Esophageal Cancer 

NSCLC, SCLC, Pros 

NSCLC, Leukemia, 

SCLC 

SCLC, CRC, BrCa 

Melanoma, Esophag 

NSCLC, SCLC, CRC, 
Urinary bladder C 

Leukemia 

SCLC, 

NSCLC, CRC, PC, PrO, Gallbladder Cancer, 
Cancer 

SCLC, Esophageal 

Colon, Rectum 

Leukemia, BrCa, Esophageal 

tate 

Melanoma 

eal Cancer 

Leukemia, Esophageal Cancer, 
ace 

Cancer 

Bile Duct 

Jan. 5, 2017 
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TABLE 4A- continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 
were: adipose tissue, adrenal gland, artery, bone marrow, brain, central 
nerve, colon, duodenum, esophagus, gallbladder, heart, kidney, liver, 
lung, lymph node, mononuclear white blood cells, pancreas, peripheral 
nerve, peritoneum, pituitary, pleura, rectum, salivary gland, skeletal 
muscle, skin, small intestine, spleen, stomach, thymus, thyroid gland, 

trachea, ureter, urinary bladder, vein. U = phospho-serine 

SEQ 
ID 

No Sequence Other relevant organs/cancerous diseases 

87 ALPEAPAPLLPHIT HCC, PC, Urinary bladder Cancer, Gallbladder Cancer, 
Bile Duct Cancer 

88FLLWGDLMAW SCLC 

91 IMODFPAEIFL SCLC 

92YLIPFTGIWGL SCLC, HCC, Leukemia, Melanoma 

93 LLQAIKLYL BrCa 

94 YLIDIKTIAI HCC 

95 SWIPOIOKW PC, Esophageal Cancer 

97 SLINGSFLW NSCLC, RCC, CRC, HCC, PC, Melanoma, Esophageal 
Cancer 

98LIIDQADIYL NSCLC, SCLC, RCC, CRC, HCC, Leukemia, Melanoma, 
Esophageal Cancer 

O1 ILWGGGALATW Melanoma, Urinary bladder Cancer 

O3TLAEEWWAL SCLC, BrCa, Esophageal Cancer 

O4 STMEONFLL NSCLC, 

Os LLLEHSFEI NSCLC, Melanoma 

O6 LLYDAWHIWSW Brain Cancer 

O7FLOPVDDTOHL Melanoma, Esophageal Cancer 

O8ALFPGWALLLA SCLC, HCC, Endometrium 

1 OFLSQVDFEL BrCa 

17 ILPDGEDFLAW SCLC 

18 KLIDINNINW Brain Cancer 

19 FLYIGDIWSL Leukemia 

21 GWWDPRAISWL Esophageal Cancer 

23 NLWDLTDASWW SCLC, Prostate 

25WQIHOVAQV NSCLC, SCLC, HCC, PC, Esophageal Cancer, 
Gallbladder Cancer, Bile Duct Cancer 

26 WLAYFLPEA NSCLC, SCLC, CRC, PC, Leukemia, Esophageal 
Cancer, Uterine Cancer 

2.7 KIGDEPPKW NSCLC, SCLC, Brain Cancer, PC, Esophageal Cancer, 
Uterine Cancer 
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TABLE 4A- continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 
were: adipose tissue, adrenal gland, artery, bone marrow, brain, central 
nerve, colon, duodenum, esophagus, gallbladder, heart, kidney, liver, 
lung, lymph node, mononuclear white blood cells, pancreas, peripheral 
nerve, peritoneum, pituitary, pleura, rectum, salivary gland, skeletal 
muscle, skin, small intestine, spleen, stomach, thymus, thyroid gland, 

trachea, ureter, urinary bladder, vein. U = phospho-serine 

SEQ 
ID 

No Sequence Other relevant organs/cancerous diseases 

28 YLFDDPLSAW Leukemia, Esophageal Cancer 

29 GLLDGGWDILL HCC, Lieukemia, Esophageal Cancer, Uterine Cancer 

3 OFLWNGEDSALL PC 

31FWPPWTWFPSL BrCa 

32 LLVEOPPLAGV Leukemia 

34YLOELIFSV Endometrium 

35ALSEWDFQL SCLC, Brain Cancer 

37TLVLTLPTV PC 

39SWMEWNSGIYRW HCC, MCC 

41 yLDFSNNRL SCLC, BrCa 

42FLFATPWFI SCLC 

43 LLLDITPEI NSCLC, Brain Cancer, HCC, PC, BrCa, Melanoma, 
Esophageal Cancer 

44 YIMEPSIFNTL HCC, Lieukemia, Melanoma, Urinary bladder Cancer 

45FLATSGTLAGI Prostate 

4 6 SLATAGDGLIEL Urinary bladder, Endometrium 

48ALNPEIWSW Esophageal Cancer, Urinary bladder Cancer 

49NLLELFWOL SCLC, Lieukemia, BrCa, Urinary bladder Cancer, Uterine 
Cancer 

5 ORLWEEGEELEL NSCLC, Melanoma, Esophageal Cancer 

51 KILOOLVTL Endometrium 

52 ILFEDIFDW SCLC, Endometrium 

53 FLIANWLYL SCLC, Urinary bladder Cancer, Uterine Cancer 

54 ALDDGTPAL HCC 

55RWANLHFPSW Melanoma, Esophageal Cancer 

57SLNDEWPEW NSCLC, Brain Cancer, HCC, Esophageal Cancer, 
Uterine Cancer 

59 GLWGNPLPSW HCC, Leukemia 

61ALLEGWNTW NSCLC, Leukemia 

63 ALDEMGDLLOL HCC 
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TABLE 4A- continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 
were: adipose tissue, adrenal gland, artery, bone marrow, brain, central 
nerve, colon, duodenum, esophagus, gallbladder, heart, kidney, liver, 
lung, lymph node, mononuclear white blood cells, pancreas, peripheral 
nerve, peritoneum, pituitary, pleura, rectum, salivary gland, skeletal 
muscle, skin, small intestine, spleen, stomach, thymus, thyroid gland, 

trachea, ureter, urinary bladder, vein. U = phospho-serine 

SEQ 
ID 

No Sequence Other relevant organs/cancerous diseases 

66 YLNHLEPPW SCLC, HCC, Leukemia, Esophageal Cancer 

67KWLEWTEEFGW NSCLC, HCC, Melanoma 

69NLPEYLPFW SCLC, Birca, Urinary bladder Cancer 

7 ORLQETLSAA HCC, Esophageal Cancer 

71 LLLPLOILL SCLC 

74 ALAQYLITA Brain Cancer, HCC, PrC, Esophageal Cancer, Urinary 
bladder Cancer 

76 YLMEGSYNKWFL NSCLC, SCLC, CRC, HCC, Melanoma 

77YLLPEEYTSTL Melanoma, Esophageal Cancer 

78 ALTEIAFWW CRC, HCC Pro 

79 KVLNELYTV NSCLC 

83FGLDLWTEL NSCLC, SCLC, RCC, GC, PC, Leukemia BrCa 
Melanoma 

84 YLMDINGKMWL NSCLC, SCLC, Melanoma 

86 TLFFOONAL Prostate, 

88 GLFPWTPEAW Colon, Rectum, HCC 

9 OFLSSLTETI Urinary bladder Cancer 

95 GLFADLLPRL NSCLC 

97 ALGPEGGRW HCC 

98 KTINKVPTV NSCLC, HCC 

99ALODWPLSSW Melanoma 

2OOLLFGSWQEW SCLC, PC, Pro, Esophageal Cancer, Gallbladder 
Cancer, Bille Duct Cancer 

2O1RLWDYLEGI NSCLC, HCC, Esophageal Cancer 

2O4 KIAENWEEW NSCLC, HCC, PC, Leukemia, Birca, Esophageal Cancer 

2OSSLYPGTETMGL SCLC, Gallbladder, Bile duct 

2O7 GLTSTNAEW HCC, PrO, Esophageal Cancer, Uterine Cancer 

208 KISPWTFSW HCC 

209 KLIESKHEV Brain Cancer, HCC 

21 OLLINAWLTW Urinary bladder Cancer 
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TABLE 4A- continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 
We 

nerve, 
lung, 

e: adipose tissue, adrenal gland, artery, bone marrow, brain, central 
colon, duodenum, esophagus, gallbladder, heart, kidney, liver, 

lymph node, mononuclear white blood cells, pancreas, peripheral 
nerve, peritoneum, pituitary, pleura, rectum, salivary gland, skeletal 

small intestine, spleen, stomach, thymus, thyroid gland, muscle, 
trachea, ureter, urinary bladder, vein. U = phospho-serine 

SEQ 
ID 
No Sequence 

213 WTAAYMDTWSL 

214 FILDLDPLII 

216 NLWEDPYYL 

217ALIHPWSTW 

218 SALEELWNW 

222NLIENWORL 

223ALLENIALYI 

226 MLYWWPIYL 

228AMOEYIAVW 

229 R 

23 OI 

234 A. 

23SY 

237 A. 

24 OI 

241S 

LPGPLGTW 

WDWLWEW 

SETLYEL 

LMEDTGROML 

NDLHEWLL 

LEASGTILL 

LLEQAFYL 

WEWNPAYSW 

243 LLLNELPSW 

247WLLPNDLLEKW 

248 FLFPNOYWDV 

249 LLDGFLWNW 

251ALYTGFSILW 

252 LLIGTDWSL 

skin, 

Other relevant organs/cancerous diseases 

HCC, PrO, Birca, Urinary bladder Cancer 

NSCLC, SCLC, HCC, Melanoma, Esophageal Cancer, 
Gallbladder Cancer, Bile Duct Cancer 

SCLC, HCC, Leukemia, Uterine Cancer 

SCLC, Pro, BrCa, Urinary bladder Cancer 

NSCLC, RCC, HCC, Melanoma, Esophageal Cancer 

RCC 

NSCLC, RCC, CRC, HCC, Melanoma, Esophageal 
Cancer, Urinary bladder Cancer 

Esophageal Cancer, Urinary bladder Cancer 

BrCa 

NSCLC, SCLC, Uterine Cancer, Gallbladder Cancer, 
Duct Cancer 

HCC, Esophageal Cancer, Endometrium 

Melanoma, Endometrium 

SCLC, Endometrium 

NSCLC, SCLC, HCC, Esophageal Cancer 

Esophageal Cancer, Uterine Cancer, Gallbladder 
Cancer, Bille Duct Cancer 

SCLC, HCC, PrC, Leukemia, Uterine Cancer, 
Gallbladder Cancer, Bile Duct Cancer 

SCLC 

Prostate, Gallbladder, Bile duct 

SCLC, Lieukemia, BrCa, Esophageal Cancer, Urinary 
bladder Cancer 

Colon, Rectum, Esophageal Cancer 

Brain Cancer 

NSCLC, SCLC, HCC, Leukemia, Melanoma 

SCLC 

SCLC, Leukemia, Melanoma 

PrC, Lieukemia, Esophageal Cancer, Urinary bladder 
Cancer 

Bile 
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TABLE 4A- continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
r samples, or presented on more than 5% of the measured 

tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 

issue, adrenal gland, artery, bone marrow, brain, central 

measured tumo 

were: adipose t 
nerve colon, duodenum, esophagus, gallbladder, heart, kidney, liver, 
lung, lymph node, mononuclear white blood cells, pancreas, peripheral 
nerve, periton 
muscle, skin, 

trachea, ureter, urinary bladder, vein. U = phospho-serine 

SEQ 
ID 
No Sequence 

2.53 GLDAATATW 

255WLASYNLTW 

256FLPPEHTIWYI 

257 SIFSAFLSW 

258ELAERWPAI 

262 LLWGDLIWL 

263 LLWSNLDFGW 

264 SLOEQLHSV 

266 KITDTLIHL 

267ALODFLLSV 

268 IAGPGLPDL 

269RVLEVGALOAV 

27 OLLIDEEGTFSL 

271 LWYPLELYPA 

272 ALGNTWPAW 

273 NLFOSVREV 

275 YLWYILNEL 

276 ALFTFSPLTW 

277 LLPPLESLATW 

279ALWGGTOPLL 

28 OWLPDPEWLEAW 

282 LLADWWPTT 

283ALYIGDGYWIHL.A. 

284 ILLSOTTGV 

285 OLLHVGVTV 

286 YLFPGIPEL 

287 FLNEFFLNW 

eum, pituitary, pleura, rectum, salivary gland, skeletal 
small intestine, spleen, stomach, thymus, thyroid gland, 

Other relevant organs/cancerous diseases 

Prostate, Leukemia 

BrCa 

SCLC, HCC, Leukemia, Melanoma 

Stomach, Urinary bladder Cancer 

Esophageal Cancer 

Leukemia 

NSCLC, SCLC, RCC Leukemia 

NSCLC, SCLC, PrO, BrCa, Melanoma, Esophageal 
Cancer 

BrCa 

HCC, Esophageal Cancer, Endometrium 

NSCLC, RCC, Birca 

HCC 

Leukemia 

RCC, HCC, Lieukemia, Birca, Esophageal Cancer, 
Urinary bladder Cancer 

PC, Leukemia, Endometrium 

HCC, BrCa 

RCC, GC, HCC, PC, Leukemia, Esophageal Cancer 

Leukemia 

SCLC, Leukemia, Melanoma 

SCLC, Brain Cancer, Esophageal Cancer 

Prostate, Leukemia 

Leukemia, Melanoma 

SCLC, BrCa, MCC, Melanoma 

Prostate, Leukemia 

NSCLC, RCC, CRC, Leukemia, Esophageal Cancer 

SCLC, HCC 

NSCLC, Leukemia, Melanoma, Esophageal Cancer 

Jan. 5, 2017 



US 2017/0002055 A1 

TABLE 

23 

4A- Continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, 

especially in other cancerous diseases. 

or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 
were: adipose tissue, 
nerve colon, 

muscle, skin, 
trachea, ureter, urinary bladder, vein. U = phospho-serine 

SEQ 
ID 
No Sequence 

288NLINEINGW 

289 WLLEIEDLOW 

29 OGLLDLNNAILQL 

291 GLDSNLKYILW 

292 LLWEAGSEA 

294 ILDPFQYOL 

296 FMEGAIIYW 

298WMITKLWEW 

299 YLLETSGNL 

3OOALLGOTFSL 

3O1FLWEDLVDSL 

3 O 6ALVNVQIPL 

3O8 SQYSGQLHEV 

309 GLFDGWPTTA 

31 OFLWDTPLARA 

311RLYTGMHTW 

312 IISDLTIAL 

313 WLFDDELLMW 

314 ALIAEGIALW 

315YLODWWEQA 

316ILLERLWYW 

317 SLAALWWHW 

318 GLINTGWLSW 

319 SLEPOIOPV 

32 OKMFEFWEPLL 

321GLFEDWTOPGILL 

adrenal gland, artery, bone marrow, brain, central 
duodenum, esophagus, gallbladder, heart, kidney, liver, 

lung, lymph node, mononuclear white blood cells, pancreas, peripheral 
nerve, peritoneum, pituitary, pleura, rectum, salivary gland, skeletal 

Small intestine, 

Other relevant 

spleen, stomach, thymus, thyroid gland, 

organs/cancerous diseases 

SCLC, PrC, Esophageal Cancer, Urinary bladder 
Cancer, Uterine Cancer 

Leukemia, BrCa 

HCC 

PC, Melanoma 

Brain Cancer, PC 

HCC, Esophageal Cancer 

SCLC, Leukemia 

Urinary bladder Cancer 

Leukemia, Urinary bladder Cancer 

SCLC, Brain Cancer, CRC 

SCLC, HCC, Leukemia 

NSCLC, RCC, CRC, BrCa, Esophageal Cancer, Urinary 
bladder Cancer 

HCC, Esophageal Cancer 

Leukemia, Gallbladder, Bile duct 

HCC, Leukemia, BrCa, Melanoma 

Urinary bladder Cancer 

RCC, CRC, PC, 
Cancer 

SCLC, PC 

Esophageal Cancer, Urinary bladder 

NSCLC, RCC, Brain Cancer, HCC, Esophageal Cancer 

SCLC, Melanoma 

SCLC, Endometrium 

Melanoma 

Esophageal Cancer, Urinary bladder Cancer 

Colon, Rectum 

NSCLC, CRC, Leukemia, Esophageal Cancer 

Colon, Rectum 

Leukemia, Melanoma 
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TABLE 4A- continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 
were: adipose t 
nerve colon, 

nerve, peritoneum, pituitary, pleura, 
muscle, skin, 

trachea, ureter, urinary bladder, vein. U = phospho-serine 

SEQ 
ID 
No Sequence 

322 TLMTSLPAL 

323 IOIGEETWITV 

324 FLYDEIEAEW 

325 FIMPATWADATAW 

327 GLAPFTEGISFW 

328ALNDOWFEI 

329 FLWTLNNWEW 

33 OOLALKVEGV 

332 YIISELEAA 

333 FLPDANSSW 

334 TLTKWLWAL 

335YSLSSWWTW 

336 ILLTAIWOW 

338 SWLEDPWHAW 

339 GLWEIENNPTWKA 

34 OALISMTFPL 

341 SQIALNEKLVNL 

342 HIYDKWMTW 

343SLLEWNEESTW 

344YLODOHLLLTV 

345 WIWKALIHL 

346 LLDSKWPSW 

347SLFKHDPAAWEA 

issue, adrenal gland, artery, bone marrow, brain, central 
duodenum, esophagus, gallbladder, heart, kidney, liver, 

lung, lymph node, mononuclear white blood cells, pancreas, peripheral 
rectum, salivary gland, skeletal 

small intestine, spleen, stomach, thymus, thyroid gland, 

Other relevant organs/cancerous diseases 

SCLC, 

NSCLC, SCLC, PrO, Leukemia, Melanoma, Esophageal 
Cancer, Uterine Cancer, Gallbladder Cancer, Bile Duct 
Cancer 

Leukemia 

Leukemia 

HCC 

SCLC, Brain Cancer, HCC, Esophageal Cancer, Uterine 
Cancer 

Melanoma 

Esophageal Cancer 

SCLC, Lieukemia, BrCa, Melanoma, Urinary bladder 
Cancer 

Brain Cancer, HCC, PC, Pro, Esophageal Cancer, 
Uterine Cancer 

NSCLC, Brain Cancer, PrC, Leukemia BrCa 
Esophageal Cancer, Urinary bladder Cancer 

Urinary bladder Cancer 

NSCLC, GC, PC, BrCal Gallbladder Cancer, Bile Duct 
Cancer 

BrCa, Esophageal Cancer 

NSCLC, SCLC, HCC, Melanoma 

HCC, Melanoma, Endometrium 

Brain Cancer, HCC, BrCa 

SCLC, HCC 

Colon, Rectum 

NSCLC, Leukemia, Melanoma 

SCLC, Melanoma 

SCLC 

SCLC, HCC, PC, Esophageal Cancer, Urinary bladder 
Cancer, Gallbladder Cancer, Bile Duct Cancer 

NSCLC, HCC, Esophageal Cancer, Urinary bladder 
Cancer 
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TABLE 4A- continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, 

cancerous diseases. 

or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 

e: adipose tissue, adrenal gland, artery, bone marrow, brain, central We 

nerve, 
lung, 

colon, duodenum, esophagus, gallbladder, heart, kidney, liver, 
lymph node, mononuclear white blood cells, pancreas, peripheral 

nerve, peritoneum, pituitary, pleura, rectum, salivary gland, skeletal 

SEQ 
ID 

scle, skin, 

No Sequence 

348 ILLDWKTRL 

349 SLTEYLONV 

351 SLIPNLRNW 

354 LILEGWDTW 

355SIQQSIERLLV 

356K LGKLPEL 

357 SMHDLVLOV 

358A. 

359 Y 

36 OA 

361A 

LDEYTSEL 

LPESWDL 

DJGASLLHL 

YELEGTTW 

YGLSWLL 

363 KWLDWSDLESW 

364 Lu LONEOFEL 

365YVIDOGETDVYV 

369 G. 

37 OS 

3.71 

LDMGETDLML 

LONHNHOL 

LFPEHLIDW 

LLODLWSW 

(OAHLHTA 

372TMLLNIPLW 

373S 

374 F 

375S 

LEDKGLAEW 

LLOOHLISA 

TETIEGW 

376AMFESSONWLL 

378A 

379 IMEGTLTRW 

Other relevant organs/cancerous di 

NSCLC, CRC, Esophageal Cancer, Uri 
Cancer 

Colon, Rectum, HCC 

PC 

Esophageal Cancer 

NSCLC, CRC, HCC, Leukemia, Melanom 
Cancer 

NSCLC, CRC, Esophageal Cancer 

Brain Cancer, PC, Endometrium 

Brain Cancer, PC, Leukemia, BrCa, 

NSCLC, CRC, HCC, Esophageal Cancer 

RCC, HCC, Esophageal Cancer, Urina 
Cancer, Uterine Cancer 

Esophageal Cancer 

BrCa 

Urinary bladder, Endometrium 

RCC 

Leukemia, Melanoma 

SCLC, Leukemia, Melanoma 

HCC, Urinary bladder Cancer 

HCC 

HCC 

BrCa 

SCLC, HCC, PC, Pro Birca 

NSCLC, SCLC, Leukemia BrCa, MCC, 

Leukemia 

BrCa, Esophageal Cancer 

Colon, Rectum 

HCC 

Leukemia 

small intestine, spleen, stomach, thymus, thyroid gland, 
trachea, ureter, urinary bladder, vein. U = phospho-serine 

SeaSeS 

nary bladder 

a, Esophageal 

Uterine Cancer 

ry bladder 

Melanoma 
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other proliferative diseases, especially in other cancerous diseases. 
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TABLE 4A- continued 

The table shows for selected peptides on which additional tumor types 
they were found and either over-presented on more than 5% of the 

measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 

bone marrow, brain, We e: adipose t 
nerve colon, 
lung, 
nerve, peritoneum, pituitary, pleura, 
muscle, skin, 

trachea, ureter, urinary bladder, vein. U = phospho-serine 

SEQ 
ID 
No Sequence 

381 FIDEAYWEW 

382A 

383A 

384 I 

385S 

386 I 

387A. 

388S 

389 L 

39 O.A. 

LONYIKEA. 

LELENSWTL 

FANPNIFW 

LLEQGLWEA 

FRYPLTI 

LFOATAEW 

TIDGIRYW 

ADWTHIL 

391 YWYPORLNFV 

393 G 

394 L. 

395A 

396 A. 

397Y 

398 K. 

399 Y 

4 OOS 

LLDTOTSOVLTA 

AWIGGLWYL 

ALGGIAWW 

LPDLPAL 

FGERLLEC 

LEEDGTIITL 

FEPLYHW 

LLTEODLWTV 

LDDTGLAYI 

YDRILRW 

YDWFLEW 

4O6 SWOGEDLYLV 

4. Of Y MDLINFL 

LDDSIYLW 

issue, adrenal gland, artery, 
duodenum, esophagus, gallbladder, heart, 

rectum, 
small intestine, spleen, stomach, thymus, 

Other relevant organs/cancerous diseases 

Leukemia 

Esophageal Cancer 

HCC 

CRC, Leukemia, Melanoma 

NSCLC, SCLC, Brain Cancer, 
Uterine Cancer, Gallbladder Cancer, 

Urinary bladder Cancer 

HCC, Esophageal Cancer 

SCLC, Melanoma 

Brain Cancer, Endometrium 

Urinary bladder Cancer 

Leukemia, Melanoma 

HCC, Birca, Esophageal Cancer, 

NSCLC, SCLC, RCC, HCC, Pric, 
Urinary bladder Cancer 

kidney, liver, 
lymph node, mononuclear white blood cells, pancreas, peripheral 

salivary gland, 
thyroid gland, 

HCC, Esophageal Cancer, 
Bile Duct Cancer 

Urinary bladder Cancer 

Leukemia, Melanoma, 

NSCLC, CRC, HCC, PrC, Leukemia, BrCa, Melanoma, 
Esophageal Cancer, Urinary bladder Cancer, Uterine 
Cancer 

HCC, BrCa 

Colon, Rectum, Leukemia 

Colon, Rectum, PC 

SCLC 

Leukemia 

SCLC, HCC, Leukemia BrCa 

NSCLC, RCC 

SCLC, Leukemia 

PC, Esophageal Cancer 

HCC, Endometrium 

PC, Prostate 

Leukemia 

Melanoma 

central 

skeletal 
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TABLE 4A- continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 
were: adipose tissue, adrenal gland, artery, bone marrow, brain 
nerve colon, duodenum, esophagus, gallbladder, heart, kidney, 

central 
liver, 

lung, lymph node, mononuclear white blood cells, pancreas, peripheral 
nerve, peritoneum, pituitary, pleura, rectum, salivary gland, 

small intestine, spleen, stomach, thymus, thyroid gland, muscle, skin, 
trachea, ureter, urinary bladder, vein. U = phospho-serine 

SEQ 
ID 
No Sequence 

41 OWLSDWIPJI 

411 LLAHL SPEI 

412YLDDLNEGWYI 

415 LLDKWYSSW 

418 ALAELENIEW 

419 GOYEGKVSSV 

42 OFMYDTPOEV 

421RLPETLPSL 

422 FLPKILLIA 

423 GLDGPPPTW 

424 TLLDALYEI 

425 FLYEKSSOV 

426RLADKSWLW 

427ALLPLSPYL 

428 KLGHTDILWGW 

429 GLWNDLARW 

43 OHLYSSIEHLTT 

431 SLWNWWPKL 

432TLIEESAKW 

433AMLNEPWAW 

434 KWSNSGITRW 

435WLMPWIPAL 

437 SMAPGLVIQAV 

44 OALADGWTMOV 

441ALLENPKMEL 

Other relevant organs/cancerous diseases 

HCC, Leukemia 

SCLC, RCC, Brain Cancer, GC, HCC, PC, PrO, 
Leukemia, Melanoma, Esophageal Cancer 

HCC 

Leukemia, Melanoma 

NSCLC, HCC, Leukemia, Esophageal Cancer 

SCLC, MCC 

HCC 

SCLC, HCC, BrCa 

NSCLC, SCLC, GC, CRC, PC 

BrCa 

HCC, PC, BrCa, Urinary bladder Cancer, Uterine 
Cancer, Gallbladder Cancer, Bile Duct Cancer 

RCC, Esophageal Cancer, Endometrium 

Brain Cancer, Endometrium 

Colon, Rectum 

NSCLC, SCLC, HCC, PC, BrCal Uterine Cancer 

NSCLC, SCLC, CRC, HCC, Leukemia 

NSCLC, HCC 

NSCLC, CRC, HCC, MCC, Esophageal Cancer 

NSCLC, SCLC, RCC, Brain Cancer, Melanoma, 
Esophageal Cancer 

Prostate 

SCLC 

NSCLC 

SCLC 

SCLC, Prostate 

SCLC, BrCa 

Gallbladder, Bile duct 

NSCLC, SCLC, CRC, HCC, MCC, Esophageal Cancer 

skeletal 
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Peptides according to the present invention and their specific uses in 

TABLE 

other proliferative diseases, 

measured tumor samples, 

were: adipose tissue, 
nerve colon, 

muscle, skin, 

SEQ 
ID 
No Sequence 

443 GLWEIENNPTW 

444 GLLRDEALAEW 

446 QLIPALAKW 

447QLVPALAKW 

448NLLETKLOL 

449 KLAEGLDIQL 

45 OFMIDASWHPTL 

451LLLLDTWTMOV 

452. ILLEHGADPNL 

454 KLPPPPPOA 

455 SLLKEPOKWOL 

456 LLIGHLERW 

45.7SLLPGNLWEKW 

458 SLIDKLYNI 

459 ALITEWWRL 

461WMFRTPLASW 

463SLVESHLSDOLTL 

464 ALNDCIYSW 

465QLCDLNAEL 

466 WLIANLEKL 

468 YLRSWGDGETW 

469 YLASDEITTW 

472 KLLEVSDDPOV 

473 AMATESILHFA 

474 YLDPALELGPRNW 

475 LLLNEEALAQI 

476ALMERTGYSMW 

duodenum, esopha 

Small intestine, 

4A- Continued 

especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
or presented on more than 5% of the measured 

tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 

adrenal gland, artery, bone marrow, brain, 
heart, kidney, liver, 

lung, lymph node, mononuclear white blood cells, pancreas, peripheral 
nerve, peritoneum, pituitary, pleura, rectum, salivary gland, 

thymus, thyroid gland, 
trachea, ureter, urinary bladder, vein. U = phospho-serine 

gus, gallbladder, 

spleen, stomach, 

28 

Other relevant organs/cancerous diseases 

NSCLC, SCLC, HCC PC PrO, Melanoma 

NSCLC, SCLC, CRC, Melanoma, Esophageal Cancer 

NSCLC, SCLC, PrO BrOa, MCC Uterine Cancer 

NSCLC, SCLC, HCC, PrO, Esophageal Cancer, Urinary 
bladder Cancer 

Colon, Rectum, Leukemia 

SCLC, Colon, Rectum 

NSCLC, SCLC, RCC, Brain Cancer, 
Leukemia, Melanoma, 

SCLC, HCC 

HCC, Leukemia, 

NSCLC, SCLC 

RCC 

Melanoma 

NSCLC, Brain Cancer, CRC, 

NSCLC, HCC, Leukemia, Melanoma 

NSCLC, Colon, Rectum, 

NSCLC, CRC, PC, 

SCLC, Melanoma, 

Leukemia, BrCa, 

CRC, HCC 
Esophageal Cancer 

Esophageal Cancer 

Esophageal Cancer 

NSCLC, SCLC, HCC, Melanoma 

Brain Cancer, HCC, PC 

HCC, Esophageal Cancer 

BrCa, Esophageal Cancer 

Leukemia, Melanoma 

SCLC, 

HCC, MCC, Melanoma, 

SCLC, Brain Cancer, 
Cancer, Bille Duct Cancer 

NSCLC, SCLC, Brain Cancer, HCC, 

SCLC, Leukemia 

HCC 

Esophageal Cancer 

CRC, HCC, MCC, Gallbladder 

MCC, Melanoma 

central 

skeletal 
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TABLE 4A- continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous dis 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, 

ea. SeeS. 

or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 
were: adipose tissue, adrenal gland, artery, bone marrow, brain, 
nerve, colon, duodenum, esophagus, gallbladder, heart, kidney, 
lung, lymph node, mononuclear white blood cells, pancreas, peripheral 
nerve, peritoneum, pituitary, pleura, rectum, salivary gland, skeletal 
muscle, skin, 

SEQ 
ID 
No Sequence 

477 ALLPASGOIAL 

478 YLIHEKLNL 

479 SLFGNSGILENW 

48 OALLEDSCHYL 

481 GLIEDYEALL 

483ALTDIWSOV 

484 SLIEKVTOL 

485NWPDSFNEW 

487 LLINSWFHW 

488 FLAEDPKWTL 

489 KMWEELPEWW 

49 OFLLOHVOEL 

491 GLNDRSDAW 

492SLFDGFADGLGW 

493 GLLGEKTODLIGV 

494ALOPEPIKW 

495 I SEKPWFW 

496 FLVEKOPPOV 

497 GLLEKLTAI 

498 KLWTGGLDN'TW 

499 KIFDIDEAEEGW 

small intestine, spleen, stomach, thymus, thyroid 
trachea, ureter, urinary bladder, vein. U = phospho-serine 

Other relevant organs/cancerous diseases 

NSCLC, HCC, Esophageal Cancer, Urinary bladder 
Cancer 

Colon, Rectum, 

NSCLC, SCLC, HCC, MCC, Urinary bladder Cancer 

NSCLC, CRC, HCC, Leukemia, Esophageal Cancer 

SCLC 

Urinary bladder Cancer 

HCC 

Stomach 

NSCLC, HCC, PrC, Leukemia, Esophageal Cancer, 
Urinary bladder Cancer, Uterine Cancer 

Melanoma 

Leukemia 

NSCLC, HCC, Leukemia 

Leukemia 

Esophageal Cancer, Endometrium 

NSCLC, SCLC, Brain Cancer, HCC, Pro, Esophageal 
Cancer 

NSCLC, SCLC 

Urinary bladder, Gallbladder, Bile duct 

Urinary bladder Cancer 

Leukemia, Melanoma 

NSCLC, RCC, Esophageal Cancer, Uterine Cancer 

HCC, Esophageal Cancer 

PC, Melanoma, Esophageal Cancer 

SCLC, Colon, Rectum 

NSCLC, SCLC, Brain Cancer, HCC, PrC, MCC, 
Melanoma, Esophageal Cancer, Gallbladder Cancer, 
Bile Duct Cancer 

RCC, Urinary bladder Cancer 

NSCLC, Leukemia 

central 
liver, 

gland, 
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Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 
were: adipose tissue, adrenal gland, artery, bone marrow, brain, central 
nerve, colon, duodenum, esophagus, gallbladder, heart, kidney, liver, 
lung, lymph node, mononuclear white blood cells, pancreas, peripheral 
nerve, peritoneum, pituitary, pleura, rectum, salivary gland, skeletal 
muscle, skin, small intestine, spleen, stomach, 

trachea, ureter, urinary bladder, vein. U = phospho-serine 
thymus, thyroid gland, 

SEQ 
ID 

No Sequence Other relevant organs/cancerous diseases 

504 GLSDGNPSL Leukemia, BrCa 

505 SLAPGDVVROV Esophageal Cancer 

SO 6KLLGKWETA NSCLC, Brain Cancer, Leukemia, Esophageal Cancer 

507KLIDDQDISISL Leukemia 

508 ILAQEOLVWGV Leukemia, Esophageal Cancer 

51OKLYSVVSOL Colon, Rectum, Leukemia 

51.3 SLWPSPEOL HCC, Esophageal Cancer 

514 ILVDWLWOW NSCLC, SCLC, RCC, Brain Cancer, 

Uterine Cancer 

GC, CRC, HCC, 
Melanoma, Esophageal Cancer, Urinary bladder Cancer, 

517 LLMPIPEGLTL NSCLC, SCLC, HCC, Melanoma 

518 KLNAEWACW CRC, PrO, Esophageal Cancer 

52 OLAWHPSGWAL Leukemia 

521MLLTKLPTI NSCLC, SCLC, CRC, HCC, Birca, Melanoma, Urinary 
bladder Cancer 

522 TLWYRSPEW SCLC 

523 YOIPRTFTL SCLC, Brain Cancer, HCC, Leukemia, Melanoma 

525WLLEAGEGLWTI Melanoma 

526RLAEWGOYEOW NSCLC, HCC, MCC, Gallbladder Cancer, Bile Duct 
Cancer 

527 FLLEPGNLEW Urinary bladder Cancer 

528 SWAEGRALMSW Brain Cancer, CRC, HCC, Esophageal Cancer 

529 ILADELITW Prostate, Leukemia, Urinary bladder Cancer 

53 OWMYADIGGMDI SCLC, Melanoma 

531 YTLPIASSIRL SCLC, CRC, HCC 

533 RMVAEIONV Leukemia, Esophageal Cancer 

535 KLIAONLEL Colon, Rectum 

53. 6YLWEGRFSW Leukemia 

538 LLLAHIIAL NSCLC, Brain Cancer, HCC 

539ALFDAQAQV NSCLC, SCLC, Brain Cancer, HCC, PC, PrC, BrCa 
Esophageal Cancer, Urinary bladder Cancer, Uterine 
Cancer, Gallbladder Cancer, Bile Duct Cancer 
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4A- Continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, 
The table shows for selected p 

especially in other cancerous diseases. 
eptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of 
being larger than 3. Over-pres 

geometric means tumor vs normal tissues 
entation is defined as higher presenta 

tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues ag ainst which over-presentation was tested 
were: adipose tissue, adrenal gland, artery, bone marrow, brain, central 
nerve, colon, duodenum, esopha 
lung, lymph node, mononuclear 

gus, gallbladder, heart, kidney, liver, 
white blood cells, pancreas, peripheral 

nerve, peritoneum, pituitary, pleura, rectum, salivary gland, skeletal 
muscle, skin, small intestine, 

trachea, ureter, urinary bladder, vein. U = phospho-serine 

SEQ 
ID 
No Sequence Other relevant 

spleen, stomach, thymus, thyroid gland, 

organs/cancerous diseases 

54 OALIPETTTLTW HCC, PC, Melanoma 

541SMLEPWPEL NSCLC, SCLC, Brain Cancer, CRC, HCC, Esophageal 
Cancer 

542 RWWDISTWSSW SCLC, Lieukemia, Melanoma, Esophageal Cancer 

543 GLLPTPITQQASL Esophageal Cancer 

544 LLWDWPAPSL Leukemia, Melanoma 

545 LLADLLHNW NSCLC, SCLC, Colon, Rectum 

546WMIAGKWAVW Colon, Rectum, HCC 

549AMLENASDIKL Melanoma 

55 OFLYDEIEAEWNL Leukemia, Melanoma 

SCLC, Brain Cancer, Leukemia, Melanoma 

NSCLC, SCLC, CRC, HCC, Pro, BrCa, Esophageal 
Cancer, Urinary bladder Cancer, Gallbladder Cancer, 

NSCLC, SCLC, RCC, Brain Cancer, HCC, Leukemia, 
Uterine Cancer, Gallbladder Cancer, Bile Duct Cancer 

SCLC, HCC, Melanoma, Esophageal Cancer 

SCLC, Lieukemia, Esophageal Cancer, Gallbladder 

SCLC, Melanoma, Esophageal Cancer, Uterine Cancer 

Leukemia, Melanoma, Endometrium 

NSCLC, SCLC, CRC, Melanoma, Esophageal Cancer 

551 KLYESLLPFA SCLC, HCC, PrC, Melanoma 

552 GLLDLPFRWGW 

554. LIMPSSEDLLL 

Bile Duct Cancer 

555YWLEGLKSW SCLC, Melanoma 

556. FLTDLEDLTL SCLC, Leukemia 

557 KLYDDMIRL Colon, Rectum, 

558 GLLENIPRW 

559 WTWPPGPSL Leukemia 

56 OALWDIETGOOTTT 

561 YLOLTOSEL 
Cancer, Bille Duct Cancer 

563 WLLPYNGWTW SCLC, Melanoma 

64 TWTNAVWTV RCC, GC, HCC, Melanoma 

565ALOETPTSV 

566VIADGGIONV 

567 SLLPLDDIWRW Leukemia 

568TLYDIAHTPGW 

571 LLLTTIPOI Prostate, Leukemia 
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Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 

e: adipose tissue, adrenal gland, artery, bone marrow, brain, central We 

nerve, 
lung, 

colon, duodenum, esophagus, gallbladder, 
lymph node, mononuclear white blood cells, pancreas, peripheral 

heart, kidney, liver, 

nerve, peritoneum, pituitary, pleura, rectum, salivary gland, skeletal 
muscle, skin, small intestine, spleen, stomach, 

trachea, ureter, urinary bladder, vein. U = phospho-serine 

SEQ 
ID 
No Sequence 

572 ALADLIEKELSW 

573. ILWANAIWGW 

574YLLOEPPRTV 

575YLISOWEGHOV 

576 ILLNNSGOIKL 

sf8 

58 OL 

581R 

583 I 

584A. 

585A. 

586K 

LDPGGPMMKL 

LMEMVAQL 

LMENAERW 

WNETWEL 

ANDGWLLAA 

AEWAAMENW 

587WMNDRLYAI 

589 K. 

59 OS 

LPLSHLW 

LYPOLPAEI 

LIEKLWOT 

591 SMAELDIKL 

592R 

593 G 

LJAAENFL 

PRFGIEMW 

594 IMLKGDNITL 

596A. 

597 K. 

599 Y 

6 OOA 

LLSIYPRW 

LLDQTKTLAESAL 

LLEGOVIQL 

LNDASLISW 

(AAPDIWPAL 

thymus, thyroid gland, 

Other relevant organs/cancerous diseases 

Leukemia 

NSCLC, HCC, Leukemia, Melanoma 

SCLC 

CRC, HCC, MCC, Melanoma, Esophageal Cancer 

NSCLC, CRC, HCC, Leukemia, BrCa 
Esophageal Cancer 

Colon, Rectum, Leukemia 

NSCLC, CRC, MCC, Melanoma 

NSCLC, CRC, HCC, Leukemia 

CRC, Leukemia, BrCa, Melanoma 

SCLC, Colon, Rectum 

HCC, Esophageal Cancer 

Melanoma 

Urinary bladder Cancer 

Brain Cancer, HCC 

Leukemia 

Melanoma, Esophageal Cancer 

Melanoma, 

NSCLC, SCLC, Brain Cancer, HCC, Leukemia, MCC, 
Melanoma, Esophageal Cancer 

SCLC, Brain Cancer 

Leukemia, Esophageal Cancer, Endometrium 

SCLC, Brain Cancer, BrCa, Esophageal Cancer 

Brain Cancer 

Esophageal Cancer 

NSCLC, SCLC, RCC Leukemia BrCa 

Leukemia, Melanoma 

NSCLC, SCLC, CRC, HCC Birca 

NSCLC, CRC, HCC, Melanoma, Uterine Cancer 

Leukemia 
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TABLE 4A- continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 

e: adipose tissue, adrenal gland, artery, bone marrow, brain, central We 

nerve, 
lung, 

colon, duodenum, esophagus, gallbladder, heart, kidney, liver, 
lymph node, mononuclear white blood cells, pancreas, peripheral 

nerve, peritoneum, pituitary, pleura, rectum, salivary gland, skeletal 
muscle, skin, 

SEQ 
ID 
No Sequence 

601 SAFPFPWTW 

6O2YLLEOIKLIEW 

6O3 FLIEPEHWNTW 

606ALWETEWYI 

6O7RLYSGISGLEL 

608 SILSWSHAL 

6 O9ALWKOLLEL 

61. OLLAPTPYIIGW 

611 Y 

614 L. 

617A. 

619A 

62 OK 

624 

LPPGAWWAW 

IDEWESL 

MYESEKWGW 

LFDSESIGIYW 

LODRWPLA 

LNKIYEA 

MDRLPSLL 

LLGEEVWRVLOA 

QEEPGQLL 

625WWLEGASLETW 

626 L 

627 K. 

628 K. 

63 OL 

MATILHL 

LLETELLOEI 

LWEFFOWDV 

LNESPML 

SHWIWAL 

small intestine, spleen, stomach, thymus, thyroid gland, 
trachea, ureter, urinary bladder, vein. U = phospho-serine 

Other relevant organs/cancerous diseases 

Stomach, Leukemia, Esophageal Cancer 

NSCLC, SCLC 

HCC, PC, Leukemia, Melanoma 

Leukemia 

SCLC, Brain Cancer, HCC, PrC 

NSCLC 

RCC 

PC 

NSCLC, SCLC, RCC, Brain Cancer, CRC, HCC, PrO, 
Leukemia, BrCa, MCC, Melanoma, Esophageal Cancer, 
Urinary bladder Cancer, Gallbladder Cancer, Bile Duct 
Cancer 

HCC, Melanoma 

NSCLC, SCLC, HCC 

Melanoma 

NSCLC, SCLC, RCC, GC, BrCa, Melanoma, Esophageal 
Cancer, Urinary bladder Cancer 

HCC, Gallbladder, Bile duct 

SCLC, Melanoma 

Brain Cancer, CRC, Esophageal Cancer, Uterine Cancer 

Brain Cancer 

Melanoma 

NSCLC, SCLC, CRC Melanoma 

Leukemia, Melanoma, Esophageal Cancer 

SCLC, Melanoma 

SCLC, Melanoma, Urinary bladder Cancer, Gallbladder 
Cancer, Bille Duct Cancer 

NSCLC, SCLC, CRC, HCC, MCC, Melanoma 

SCLC, Brain Cancer, HCC 

SCLC, Esophageal Cancer 

PC, Leukemia 
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TABLE 4A- continued 

Peptides according to the present invention and their specific uses in 
other proliferative diseases, especially in other cancerous diseases. 
The table shows for selected peptides on which additional tumor types 

they were found and either over-presented on more than 5% of the 
measured tumor samples, or presented on more than 5% of the measured 
tumor samples with a ratio of geometric means tumor vs normal tissues 
being larger than 3. Over-presentation is defined as higher presenta 
tion on the tumor sample as compared to the normal sample with highest 
presentation. Normal tissues against which over-presentation was tested 
were: adipose tissue, adrenal gland, artery, bone marrow, brain, central 
nerve, colon, duodenum, esophagus, gallbladder, heart, kidney, liver, 
lung, lymph node, mononuclear white blood cells, pancreas, peripheral 
nerve, peritoneum, pituitary, pleura, rectum, salivary gland, skeletal 
muscle, skin, small intestine, spleen, stomach, thymus, thyroid gland, 

trachea, ureter, urinary bladder, vein. U = phospho-serine 

SEQ 
ID 

No Sequence Other relevant organs/cancerous diseases 

631FLDWFLPRW PC, Leukemia, Melanoma, Esophageal Cancer 

632YLIPDIDLKL NSCLC, SCLC, CRC, HCC, PC, Leukemia, Melanoma, 
Urinary bladder Cancer, Uterine Cancer 

633ALSRWSWNW Melanoma, Esophageal Cancer 

634WWAEFWPLI Brain Cancer, Leukemia 

635 SLDSTLHAW NSCLC, Brain Cancer, CRC, HCC, BrCa, Esophageal 
Cancer 

637 SIYGGFLLGW NSCLC, SCLC, HCC, PrO BrCal Uterine Cancer 

638 KLIOESPTV SCLC, HCC, Prostate 

639 SLFONCFEL Leukemia 

64 OYLFSEALNAA SCLC, GC, CRC, HCC, PrO, Birca, MCC, Esophageal 
Cancer, Urinary bladder Cancer, Uterine Cancer, 
Gallbladder Cancer, Bile Duct Cancer 

NSCLC = non-Small cell lung cancer, SCLC = Small cell lung cancer, RCC = kidney cancer, CRC 
Colorectal cancer, GC = gastric cancer, HCC = liver cancer, PC = pancreatic cancer, PrC 
prostate Cancer, BrCa = breast cancer, MCC = Merkel cell carcinoma 

TABL E 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
ID 

NO. Sequence Additional organs/cancerous diseases 

1 SLMEPPAVLLL BRCA, Urinary Bladder Cancer, Uterine Cancer, 
AML, HNSCC 

2 SLLEADPFL CLL, Uterine Cancer, Gallbladder Cancer and Bile 
Duct Cancer 

3SLASKLTTL Uterine Cancer 

Jan. 5, 2017 



US 2017/0002055 A1 
35 

TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
ID 

NO. Sequence Additional organs/cancerous diseases 

5 HLTEWYPEL Urinary Bladder Cancer, Uterine Cancer 

6 WLWSDGWHSW Melanoma, Urinary Bladder Cancer, Uterine Cancer, 
HNSCC 

7 SLWGLLLYL Gallbladder Cancer and Bile Duct Cancer, AML 

8 FTLGNVVGMYL Melanoma, Urinary Bladder Cancer, Uterine Cancer 

9 GAAKDLPGW Esophageal Cancer 

11 KIFEMLEGW Gallbladder Cancer and Bile Duct Cancer 

13 YLMDESLNL NSCLC, Brain Cancer, BRCA, Melanoma 

14 AAYGGLNEKSF CLL, Esophageal Cancer 
W 

15 WLLTFKIFL Uterine Cancer, NHL 

16 WLFOGOASL Melanoma, Uterine Cancer, AML NHL 

18 YLVAKLWEW NSCLC, BRCA, Urinary Bladder Cancer, HNSCC 

21 WLDELDMEL Melanoma 

22 IMEENPGIFAV CLL, Urinary Bladder Cancer, Gallbladder Cancer 
and Bille Duct Cancer 

23 WLLDDIFAQL CLL, Uterine Cancer, AML 

24 SLSDGLEEW NSCLC, BRCA, Melanoma, Uterine Cancer, HNSCC 

26 ALLELAEEL BRCA, Melanoma, Urinary Bladder Cancer, Uterine 
Cancer, Gallbladder Cancer and Bile Duct Cancer, 
AML, NHL, HNSCC 

27 ILADIWISA Melanoma, Uterine Cancer, Gallbladder Cancer and 
Bile Duct Cancer 

28 QLLDETSAITL CLL 

29 KMLGIPISNILM Urinary Bladder Cancer, Gallbladder Cancer and Bile 
W Duct Cancer 

3 O LILDWWPYI Melanoma, Uterine Cancer, HNSCC 

31 YLAPELFWNW BRCA, Uterine Cancer 

32 KLDDLTQDLTV SCLC, Esophageal Cancer, Urinary Bladder Cancer, 
Gallbladder Cancer and Bile Duct Cancer, HNSCC 

33 WLLSLLEKW CLL, Melanoma 

34. ILWEADSLWWW AML 

Jan. 5, 2017 



US 2017/0002055 A1 Jan. 5, 2017 
36 

TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
ID 

NO. Sequence Additional organs/cancerous diseases 

36 YWLEDLEWTW NSCLC, CLL, BRCA, Melanoma, Urinary Bladder 
Cancer, Uterine Cancer, Gallbladder Cancer and Bile 
Duct Cancer, NHL, HNSCC 

38 FILLEDDIHWS CLL, Urinary Bladder Cancer, NHL 

4 OTLLWKWFSW Melanoma 

42 WLLOKIVSA Esophageal Cancer, AML 

43 WLSSLEINI NHL 

45 SLWODIPDV BRCA, Urinary Bladder Cancer, HNSCC 

47 ILLSWPLLWW CLL, Uterine Cancer 

49 YLPAWFEEW CIL 

51 LLPDLEFYW Melanoma, Urinary Bladder Cancer 

54 SLLEOGKEPW NSCLC, CLL 
MV 

57 TLAELQPPVQL CLL, Urinary Bladder Cancer, Uterine Cancer, 
Gallbladder Cancer and Bile Duct Cancer, NHL, 
HNSCC 

58 FLDTLKDLI Urinary Bladder Cancer, Uterine Cancer, AML, NHL 

60SLTIDGIYYW BRCA, Uterine Cancer 

61 FLOGYOLHL Urinary Bladder Cancer, Uterine Cancer, Gallbladder 
Cancer and Bile Duct Cancer, NHL, HNSCC 

63 YLLPSGGSWTL Gallbladder Cancer and Bile Duct Cancer, HNSCC 

64 YAAPGGLIGW NSCLC, SCLC, CLL, BRCA, Urinary Bladder Cancer, 
Uterine Cancer, AML, NHL, HNSCC 

65 LKWNOGLESL Melanoma, Gallbladder Cancer and Bile Duct Cancer, 
AML, NHL 

66 FLDENIGGVAV Melanoma, Urinary Bladder Cancer, Uterine Cancer, 
Gallbladder Cancer and Bile Duct Cancer, AML, NHL 
HNSCC 

67TLLAEALWTW SCLC 

69 FOLDPSSGVLV HNSCC 
TW 

71 GILARIASW AML, NHL 

72 SLLELDGINL BRCA, Uterine Cancer 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
ID 

NO. Sequence Additional organs/cancerous diseases 

73 NIFDLOIYV BRCA 

75 GLLEWMWNL Gallbladder Cancer and Bile Duct Cancer 

76 ILIDSIYKW Uterine Cancer 

77 ILVEADGAWWW BRCA, Uterine Cancer, AML NHL 

78 SLFSSLEPQIQP CLL, Melanoma, Urinary Bladder Cancer, AML, 
W HNSCC 

79 SLFIGEKAVLL CLL, BRCA, Melanoma, Gallbladder Cancer and Bile 
Duct Cancer, AML NHL, HNSCC 

80 FLYDNLVESL CLL, NHL 

81 FLFSQLOYL Gallbladder Cancer and Bile Duct Cancer, AML 

82 FLSSWTYNL Melanoma 

83 ILAPTWMMI Melanoma 

84 WTFGEKLLGW Melanoma 

88 FILWGDLMAW Melanoma 

91 IMODFPAEIFL CLL, BRCA, Melanoma, Gallbladder Cancer and Bile 
Duct Cancer, AML NHL, HNSCC 

92 YLIPFTGIWGL CLL, AML, NHL, HNSCC 

93 LLQAIKLYL Urinary Bladder Cancer, Gallbladder Cancer and Bile 
Duct Cancer 

94 YLIDIKTIAI SCLC, Melanoma, Urinary Bladder Cancer 

97 SLINGSFLW CLL, BRCA, Urinary Bladder Cancer, Uterine Cancer, 
Gallbladder Cancer and Bile Duct Cancer 

98 LIIDQADIYL CLL, Urinary Bladder Cancer, Gallbladder Cancer 
and Bile Duct Cancer, AML, NHL 

1OOYLLSTNAOL Urinary Bladder Cancer 

1 O2 YLFESEGLVL CLL, Melanoma 

103 TLAEEWWAL Melanoma, HNSCC 

104 STMEONFLL SCLC, BRCA, Melanoma, Gallbladder Cancer and 
Bile Duct Cancer, HNSCC 

105 LILEHSFEI Urinary Bladder Cancer, Gallbladder Cancer and Bile 
Duct Cancer, NHL, HNSCC 

107 FLOPWDDTOHL Uterine Cancer, Gallbladder Cancer and Bile Duct 
Cancer 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
D 

NO. Sequence Additional organs/cancerous diseases 

O8 ALFPGWALLLA Melanoma 

11 YWWGFYPAEW CLL, Uterine Cancer, NHL 

17 ILPDGEDFLAV CLL, BRCA, Uterine Cancer, NHL 

19 FLYIGDIWSL CLL, Melanoma 

2O ALLGIPLTLW Uterine Cancer 

23 NLWDLTDASVV NSCLC, BRCA, Melanoma, Esophageal Cancer, 
Uterine Cancer, Gallbladder Cancer and Bile Duct 
Cancer, HNSCC 

24 ALYETELADA CLL, Uterine Cancer, AML, NHL 

26 WLAYFLPEA CLL, BRCA, Urinary Bladder Cancer, Gallbladder 
Cancer and Bile Duct Cancer, AML NHL, HNSCC 

2.7 KIGDEPPKW BRCA, Melanoma, Urinary Bladder Cancer, 
Gallbladder Cancer and Bile Duct Cancer, HNSCC 

28 YLFDDPLSAW CLL BRCA, Uterine Cancer, Gallbladder Cancer and 
Bile Duct Cancer, AML, NHL, HNSCC 

29 GLLDGGWDILL HNSCC 

31 FWPPWTWFPSL Uterine Cancer 

32 LLVEOPPLAGW CLL, Melanoma 

34 YLOELIFSV CLL, HNSCC 

37 TLWLTLPTV SCLC, CLL, Urinary Bladder Cancer, Uterine Cancer, 
Gallbladder Cancer and Bile Duct Cancer, AML, NHL 
HNSCC 

38 YOYPRAILSV NSCLC, AML 

39 SVMEVNSGIYR SCLC, CLL, Urinary Bladder Cancer, Uterine Cancer, 
W Gallbladder Cancer and Bile Duct Cancer, NHL, 

HNSCC 

4 O YMDAPKAAL Melanoma, AML 

41 YLDFSNNRL CIL 

44 YIMEPSIFNTL CLL, BRCA 

46 SLATAGDGLIEL BRCA 

47 SLLEAWSFL Gallbladder Cancer and Bile Duct Cancer, AML 
HNSCC 

48 ALNPEIWSW SCLC, CLL, Melanoma, NHL, HNSCC 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
D 

NO. Sequence Additional organs/cancerous diseases 

5ORLWEEGEELEL Uterine Cancer, Gallbladder Cancer and Bile Duct 
Cancer, HNSCC 

51 KILOOLVTL BRCA, Melanoma, Gallbladder Cancer and Bile Duct 
Cancer 

52 ILFEDIFDW BRCA, Gallbladder Cancer and Bile Duct Cancer 

53 FLIANWLYL HNSCC 

54 ALDDGTPAL Uterine Cancer 

55 RWANLHFPSW CLL, HNSCC 

57 SLNDEWPEW BRCA, Melanoma, Urinary Bladder Cancer, 
Gallbladder Cancer and Bile Duct Cancer, NHL, 
HNSCC 

59 GLWGNPLPSW BRCA 

6O FLFDEEIEOI BRCA 

61 ALLEGWNTW AML 

63 ALDEMGDLLQL BRCA, Gallbladder Cancer and Bile Duct Cancer, 
HNSCC 

64 ALLPOPKNLTV Melanoma 

66 YLNHLEPPW Brain Cancer, CLL, BRCA, AML, NHL 

67 KVLEVTEEFGV BRCA, Urinary Bladder Cancer 

7ORLOETLSAA Urinary Bladder Cancer, AML 

71 LLLPLOILL HNSCC 

72 WLYSYTIITV SCLC, CLL, Uterine Cancer, NHL 

73 LLDSASAGLYL SCLC, Uterine Cancer, AML NHL 

74 ALAQYLITA SCLC, BRCA, Melanoma, Gallbladder Cancer and 
Bile Duct Cancer 

75 YLFENISQL Esophageal Cancer, Urinary Bladder Cancer, HNSCC 

76 YLMEGSYNKVF Urinary Bladder Cancer, Gallbladder Cancer and Bile 
L Duct Cancer 

77 YLLPEEYTSTL NHL, HNSCC 

78 ALTEIAFWW SCLC, CLL, BRCA, Melanoma, Uterine Cancer 

79 KVLNELYTV CRC, BRCA, Melanoma, Uterine Cancer 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 

SEQ 
D 

NO. Sequence 

8O FOIDPHSGLVT 
W 

82 MLLEAPGIFL 

83 FGLDLWTEL 

84 YLMIDINGKMWL 

85 FLIDDKGYTL 

86 TLFFOONAL 

87 ROISIRGIWGV 

88 GLFPWTPEAW 

90 FLSSLTETI 

91 LLQEGOALEYV 

92 KMLDGASFTL 

93 OLLDADGFLNW 

94 ALPLFWITW 

95 GLFADLLPRL 

97 ALGPEGGRW 

98 KTINKVPTV 

99 ALODWPLSSW 

2O1 RLWDYLEGI 

2O5 SLYPGTETMGL 

2. Of GLTSTNAEW 

209 KLIESKHEV 

21OLLINAWLTW 

211 LLWPGAALL 

vein. 

Additional organs/cancerous diseases 

SCLC 

CIL 

CLL, Urinary Bladder Cancer, Uterine Cancer, AML, 
NHL, HNSCC 

CLL, Uterine Cancer, Gallbladder Cancer and Bile 
Duct Cancer, NHL 

HNSCC 

PC, NHL, HNSCC 

NSCLC, Urinary Bladder Cancer, Uterine Cancer, 
AML, HNSCC 

Uterine Cancer 

BRCA, Uterine Cancer, Gallbladder Cancer and Bile 
Duct Cancer 

Uterine Cancer, Gallbladder Cancer and Bile Duct 
Cancer 

BRCA 

SCLC, NHL 

AML, HNSCC 

PC, Uterine Cancer, AML, HNSCC 

Uterine Cancer 

SCLC, Brain Cancer, CRC, Urinary Bladder Cancer, 
Uterine Cancer, HNSCC 

SCLC, Urinary Bladder Cancer 

SCLC, Uterine Cancer, Gallbladder Cancer and Bile 
Duct Cancer, AML 

AML 

NSCLC, SCLC, BRCA, Uterine Cancer, HNSCC 

AML 

Melanoma, Uterine Cancer 

SCLC, AML, NHL 

CLL, AML NHL 

Small 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 

intestine, 

SEQ 
ID 

pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, 
spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 

NO. Sequence 

214 FILDLDPLII 

217 ALIHPWSTW 

vein. 

Additional organs/cancerous diseases 

Brain Cancer, CRC, CLL, Urinary Bladder Cancer 

BRCA, Urinary Bladder Cancer, Uterine Cancer, 
Gallbladder Cancer and Bile Duct Cancer 

218 SALEELWNW GC 

224 TLIDAQWWL HNSCC 

226 MLYWWPIYL SCLC, Melanoma, AML NHL 

227ALMNTLLYL Uterine Cancer, AML, HNSCC 

228AMOEYIAVW PC, Melanoma, HNSCC 

229 RLPGPLGTW BRCA, Melanoma, Gallbladder Cancer and Bile Duct 
Cancer 

23 OILWDWLWEW Esophageal Cancer, Gallbladder Cancer and Bile 
Duct Cancer, AML NHL, HNSCC 

233 WLSETLYEL BRCA, HNSCC 

234 ALMEDTGROM Brain Cancer, Urinary Bladder Cancer, Gallbladder 
L Cancer and Bile Duct Cancer, HNSCC 

235 YLNDLHEWLL NSCLC, Urinary Bladder Cancer 

236 GLLEAKWSL Gallbladder Cancer and Bile Duct Cancer 

237ALLEASGTLLL BRCA, AML 

238 YLISFOTHI CIL 

242 AIAYILQGW RCC, CRC, CLL, Melanoma, Uterine Cancer, AML 
NHL, HNSCC 

243 LLLNELPSW SCLC, BRCA, Melanoma, Urinary Bladder Cancer, 
Gallbladder Cancer and Bile Duct Cancer, AML 
HNSCC 

244 SLFGGTEITI Uterine Cancer 

246 LLWEVVSQL BRCA 

247 WLLPNDLLEKV Melanoma 

248 FLFPNOYVDV CLL, BRCA 

249 LLDGFLWNW CLL, Melanoma, NHL 

25OALSEEGLLWYL BRCA, Melanoma 

252 LLIGTDWSL CLL, NHL 

Small 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
ID 

NO. Sequence Additional organs/cancerous diseases 

256 FLPPEHTIWYI CLL, Uterine Cancer 

257 SIFSAFLSW Melanoma, Gallbladder Cancer and Bile Duct Cancer, 
AML, NHL 

258 ELAERWPAI CLL, Urinary Bladder Cancer, Gallbladder Cancer 
and Bile Duct Cancer, AML, NHL, HNSCC 

259TLMROLOOW Uterine Cancer 

26 OTLLEGPDPAELL AML 
L 

261 YWLEFLEEI RCC, CLL, BRCA 

262 LLWGDLIWL CRC Pro, CLL, Melanoma, AML 

263 LLWSNLDFGW CRC, CLL, Urinary Bladder Cancer, AML, NHL 

264 SLOEQLHSV Uterine Cancer 

266 KITDTLIHL Uterine Cancer 

267 ALODFLLSV NSCLC, SCLC, CRC, BRCA, Melanoma, Urinary 
Bladder Cancer, AML, NHL, HNSCC 

268 IAGPGLPDL HCC, Uterine Cancer, NHL 

269 RVLEVGALOAV CLL 

27O LLLDEEGTFSL CLL, BRCA, Melanoma, NHL 

271 LWYPLELYPA Gallbladder Cancer and Bile Duct Cancer 

274 SILFSLFEA Urinary Bladder Cancer, AML, NHL 

275 YLWYILNEL CLL, Melanoma, NHL 

276 ALFTFSPLTW Uterine Cancer 

277 LLPPLESLATV CLL, BRCA, Urinary Bladder Cancer, HNSCC 

278 QLLDWWLTI HNSCC 

28OWLPDPEWLEAW Gallbladder Cancer and Bille Duct Cancer, NHL, 
SCLC 

281 ILRESTEEL Melanoma 

282 LLADWWPTT CLL, Uterine Cancer, AML, NHL, HNSCC 

283 ALYIGDGYVIHL Esophageal Cancer, Urinary Bladder Cancer, Uterine 
A. Cancer, NHL 

284 ILLSOTTGV CLL, Urinary Bladder Cancer, AML, HNSCC 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 

SEQ 
ID 
NO. Sequence 

285 OLLHWGVTV 

286 YLFPGIPEL 

289 WLLEIEDLOW 

290 GLLDLNNAILQL 

292 LLWEAGSEA 

293 GLGELQELYL 

294 ILDPFQYOL 

297 VLADIELAQA 

298. WMITKLWEW 

3 OOALLGOTFSL 

3 O1 FLWEDLVDSL 

3 O2 ALLQEGEWYSA 

3O3 AILPOLFMW 

306 ALVNVQIPL 

3 O7 ALPWSLPOI 

3O8 SQYSGOLHEV 

310 FLVDTPLARA 

311 RLYTGMHTW 

312 IISDLTIAL 

314 ALIAEGIALW 

317 SLAALWWHW 

318 GLINTGWLSW 

vein. 

Additional organs/cancerous diseases 

CLL, Melanoma, Urinary Bladder Cancer, AML, NHL 

NSCLC, CLL, Melanoma, AML, NHL, HNSCC 

CLL, NHL 

Uterine Cancer 

Melanoma 

AML, NHL 

Melanoma, Gallbladder Cancer and Bile Duct Cancer, 
NHL, HNSCC 

CIL 

Gallbladder Cancer and Bile Duct Cancer 

AML, HNSCC 

CLL, BRCA, Melanoma, Uterine Cancer, AML 

Melanoma, Urinary Bladder Cancer 

Melanoma 

NSCLC, SCLC, CRC, HCC, BRCA, Melanoma, 
Urinary Bladder Cancer, Uterine Cancer, Gallbladder 
Cancer and Bile Duct Cancer, AML, HNSCC 

Melanoma, Uterine Cancer 

CLL, BRCA, Melanoma, AML, NHL, HNSCC 

CIL 

SCLC, Urinary Bladder Cancer, Gallbladder Cancer 
and Bile Duct Cancer, HNSCC 

Gallbladder Cancer and Bile Duct Cancer, HNSCC 

SCLC, BRCA, NHL, HNSCC 

NSCLC, CRC, BRCA, Melanoma, Esophageal 
Cancer, Uterine Cancer, Gallbladder Cancer and Bile 
Duct Cancer, NHL, HNSCC 

Uterine Cancer 

NSCLC, Gallbladder Cancer and Bille Duct Cancer, 
HNSCC 

SCLC, CLL, NHL, HNSCC 

Small 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
ID 

NO. Sequence Additional organs/cancerous diseases 

319 SLEPOIOPV HCC, CLL, BRCA, Melanoma, Gallbladder Cancer 
and Bile Duct Cancer, AML, HNSCC 

320 KMFEFWEPLL SCLC, Brain Cancer, BRCA, Melanoma, Urinary 
Bladder Cancer, Uterine Cancer, Gallbladder Cancer 
and Bile Duct Cancer, AML, HNSCC 

321 GLFEDWTOPGIL CLL 
L 

322 TLMTSLPAL CLL, BRCA, Melanoma, Uterine Cancer, Gallbladder 
Cancer and Bile Duct Cancer, AML NHL 

323 IOIGEETVITV CRC, CLL, BRCA 

324 FLYDEIEAEW CIL 

325 FIMPATWADATA CLL, BRCA, Melanoma, Uterine Cancer, NHL 

326 FLPEALDFW CLL, AML NHL 

327 GLAPFTEGISFW NSCLC, Gallbladder Cancer and Bile Duct Cancer 

328 ALNDOWFEI AML 

330 OLALKVEGV CLL, Urinary Bladder Cancer, AML, NHL, HNSCC 

331 KVDTWWVNV CLL, Gallbladder Cancer and Bile Duct Cancer, 
HNSCC 

332 YIISELEAA RCC, GC, BRCA, Melanoma 

333 FLPDANSSW HCC, Melanoma 

334 TLTKWLWAL CIL 

335 YSLSSWWTW HNSCC 

336 ILLTAIWOW Melanoma 

337 HLLSELEAAPYL CLL 

338 SWLEDPWHAW BRCA, Esophageal Cancer, Uterine Cancer, 
Gallbladder Cancer and Bile Duct Cancer, NHL 

339 GLWEIENNPTW Gallbladder Cancer and Bile Duct Cancer 
KA 

34 O ALLSMTFPL SCLC, AML 

341 SQIALNEKLVNL Urinary Bladder Cancer 

342 HIYDKWMTW Esophageal Cancer, Gallbladder Cancer and Bile 
Duct Cancer 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
ID 

NO. Sequence Additional organs/cancerous diseases 

343 SLLEWNEESTW CIL 

345 WIWKALIHL NSCLC, Melanoma, NHL 

346 LLDSKWPSW HNSCC 

347 SLFKHDPAAWE Uterine Cancer, HNSCC 
A. 

348 ILLDWKTRL Melanoma, Gallbladder Cancer and Bile Duct Cancer, 
HNSCC 

35O ALLDWTHSELTV BRCA, HNSCC 

351 SLIPNLRNW CRC, Esophageal Cancer 

352 SLLELLHIYW CLL, AML 

354 LILEGWDTW BRCA, Urinary Bladder Cancer, Uterine Cancer, NHL 

356 KLIGKLPEL Melanoma, Urinary Bladder Cancer 

358 ALDEYTSEL Urinary Bladder Cancer 

359 YLLPESWDL CLL, Uterine Cancer, NHL, HNSCC 

360 ALDJGASLIHL HNSCC 

361 ALYELEGTTW NSCLC, SCLC, CLL, BRCA, Urinary Bladder Cancer, 
Uterine Cancer, Gallbladder Cancer and Bile Duct 
Cancer, HNSCC 

362 TLYGLSWLL AML 

363 KVLDVSDLESV NSCLC, Esophageal Cancer, Urinary Bladder 
Cancer, Gallbladder Cancer and Bile Duct Cancer, 
HNSCC 

364 LLONEOFEL Urinary Bladder Cancer, Uterine Cancer, Gallbladder 
Cancer and Bille Duct Cancer 

365 YVIDQGETDVY CLL, Urinary Bladder Cancer, NHL 
W 

366 RLLDMGETDLM CLL, Urinary Bladder Cancer, AML, NHL 
L 

367 SLONHNHOL NSCLC, CRC, Melanoma, Esophageal Cancer, AML, 
NHL, HNSCC 

370 SLLODLWSW BRCA, Melanoma, Gallbladder Cancer and Bile Duct 
Cancer, HNSCC 

372 TMLLNIPLW CLL, Gallbladder Cancer and Bile Duct Cancer, AML 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
ID 

NO. Sequence Additional organs/cancerous diseases 

374 FLLOOHLISA CIL 

375 SLTETIEGW Gallbladder Cancer and Bile Duct Cancer 

376 AMFESSONWLL CLL 

379 IMEGTLTRW RCC, CLL, Melanoma, Urinary Bladder Cancer, NHL 

38OTLIEDEIATI SCLC, Melanoma, Uterine Cancer, Gallbladder 
Cancer and Bile Duct Cancer, AML, HNSCC 

381 FIDEAYWEW GC, CLL, Melanoma, NHL 

382 ALONYIKEA. BRCA 

384 ILFANPNIFW CLL, Urinary Bladder Cancer, Uterine Cancer, NHL 

385 SLLEOGLVEA BRCA, AML, HNSCC 

386 ILFRYPLTI Melanoma, Uterine Cancer, AML 

387 ALFOATAEV SCLC, Melanoma, Urinary Bladder Cancer, Uterine 
Cancer, Gallbladder Cancer and Bile Duct Cancer, 
AML, NHL, HNSCC 

388 SLTIDGIRYW Brain Cancer 

389 LLADWTHIL Melanoma, AML 

393 GLLDTOTSOVL CRC, Gallbladder Cancer and Bile Duct Cancer, 
TA HNSCC 

394 LLAWIGGLWYL BRCA 

395 ALALGGIAWW CLL, NHL, HNSCC 

396 ALLPDLPAL SCLC, Gallbladder Cancer and Bile Duct Cancer, 
AML, NHL, HNSCC 

397 YLFGERLLEC CLL, Uterine Cancer 

398 KLLEEDGTIITL BRCA, Esophageal Cancer, Gallbladder Cancer and 
Bile Duct Cancer 

4 OOSLLTEQDLWTW CLL 

4 O1. ILLDDTGLAYI CLL, Urinary Bladder Cancer, Gallbladder Cancer 
and Bile Duct Cancer, NHL 

4 O3 KLYDRILRW BRCA 

4. Of YLMDLINFL AML 

4 O8 WLDDSIYLW CLL, Uterine Cancer, NHL 
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42 

42 
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42 

42 

42 
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43 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

Q 

. Sequence Additional organs/cancerous diseases 

9 LLDAMNYHL CLL, NHL 

1 LLAHLSPEL Melanoma 

2 YLDDLNEGWYI BRCA 

3 TLLEKWEGC Melanoma 

4 YWDDIFLRW GC, Melanoma 

5 LLDKWYSSW Brain Cancer, CLL, BRCA, Urinary Bladder Cancer, 
Uterine Cancer, Gallbladder Cancer and Bile Duct 
Cancer, AML, NHL, HNSCC 

6 WLSDIIONLSW CLL, NHL 

7 NLODTEYNL CLL, AML NHL 

8 ALAELENIEW CLL, BRCA, Urinary Bladder Cancer, Gallbladder 
Cancer and Bile Duct Cancer, HNSCC 

9 GOYEGKVSSV BRCA 

O FMYDTPQEV Gallbladder Cancer and Bile Duct Cancer 

2 FIPKILLIA Melanoma 

3 GLDGPPPTW NHL 

4 TLLDALYEI Melanoma, Gallbladder Cancer and Bile Duct Cancer, 
AML, HNSCC 

5 FLYEKSSOV SCLC 

6 RLADKSWLW BRCA, AML 

7 ALLPLSPYL Gallbladder Cancer and Bile Duct Cancer 

8 KLGHTDILWGW CLL, Uterine Cancer, HNSCC 

9 GLWNDLARW SCLC, BRCA, Melanoma, Gallbladder Cancer and 
Bile Duct Cancer, NHL 

OHLYSSIEHLTT SCLC, BRCA, Urinary Bladder Cancer, NHL 

1. SLWNWWPKL CLL, BRCA, Urinary Bladder Cancer, Gallbladder 
Cancer and Bile Duct Cancer, AML NHL 

3 AMLNEPWAW BRCA, Melanoma, Urinary Bladder Cancer, HNSCC 

4 KWSNSGITRW Esophageal Cancer, HNSCC 

5 WLMPWIPAL Melanoma, Gallbladder Cancer and Bile Duct Cancer, 
AML 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 

intestine, 

SEQ 
ID 

pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, 
spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 

NO. Sequence 

vein. 

Additional organs/cancerous diseases 

436 HLAEWSAEW NSCLC, SCLC, CLL, BRCA, Melanoma, Urinary 
Bladder Cancer, Gallbladder Cancer and Bile Duct 
Cancer, AML, NHL, HNSCC 

438 KLLPLAGLYL CLL, BRCA, Melanoma, Uterine Cancer, Gallbladder 
Cancer and Bile Duct Cancer, AML, HNSCC 

439 YLLQEIYGI AML 

440 ALADGWTMOW SCLC, BRCA, Melanoma, Uterine Cancer 

441ALLENPKMEL Urinary Bladder Cancer 

443 GLWEIENNPTW Gallbladder Cancer and Bile Duct Cancer 

444 GLLRDEALAEV CLL, BRCA, Urinary Bladder Cancer, Uterine Cancer, 
AML, NHL, HNSCC 

445 GLYODPWTL Uterine Cancer, AML 

446 QLIPALAKW Brain Cancer 

447 QLVPALAKW BRCA, Melanoma, HNSCC 

4 48 NLLETKLOL CLL, Melanoma, NHL, HNSCC 

450 FMIDASWHPTL CLL, Urinary Bladder Cancer, HNSCC 

451 LLLLDTWTMOV Melanoma, HNSCC 

452 ILLEHGADPNL CLL, Urinary Bladder Cancer, NHL 

453 KILLEATSAW SCLC, BRCA, Uterine Cancer, Gallbladder Cancer 
and Bile Duct Cancer, AML, NHL, HNSCC 

454 KLPPPPPOA BRCA, AML, HNSCC 

455 SLLKEPOKWOL CLL, Melanoma, HNSCC 

456 LLIGHLERW BRCA, AML NHL, HNSCC 

458 SLIDKLYNI SCLC, Brain Cancer, Melanoma, Urinary Bladder 
Cancer, AML, HNSCC 

459 ALITEWWRL SCLC, CLL, AML, NHL 

461 WMFRTPLASW BRCA, Urinary Bladder Cancer, Uterine Cancer, NHL 

462 KLAKOPETV NHL 

463 SLVESHLSDQL CLL, BRCA, Urinary Bladder Cancer, Uterine Cancer, 
TL Gallbladder Cancer and Bile Duct Cancer, NHL, 

464. A LNDCIYSW 

HNSCC 

HNSCC 

Small 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
ID 

NO. Sequence Additional organs/cancerous diseases 

465 QLCDLNAEL SCLC, Melanoma, AML, HNSCC 

466 WLIANLEKL Urinary Bladder Cancer, NHL 

46.7 FLAKDFNFL NSCLC, Melanoma, Urinary Bladder Cancer, 
Gallbladder Cancer and Bile Duct Cancer, NHL, 
HNSCC 

468 YLRSWGDGETW Uterine Cancer 

469 YLASDEITTW CIL 

470 MLODSIHVV BRCA 

472 KILLEVSDDPOV HNSCC 

473 AMATESILHFA. AML 

474 YLDPALELGPR BRCA 
NW 

476 ALMERTGYSMW Uterine Cancer 

477 ALLPASGOIAL CLL, BRCA, Melanoma, Gallbladder Cancer and Bile 
Duct Cancer, HNSCC 

478 YLIHEKLNL NHL 

479 SLFGNSGILENV Melanoma, Uterine Cancer, AML, HNSCC 

48OALLEDSCHYL HNSCC 

481 GLIEDYEALL Melanoma, AML 

482 SLAPAGIADA Melanoma, Uterine Cancer, HNSCC 

483 ALTDIWSOV NSCLC, SCLC, BRCA, Uterine Cancer, Gallbladder 
Cancer and Bile Duct Cancer, HNSCC 

484 SLIEKVTOL SCLC, CRC, CLL, BRCA, Melanoma, Esophageal 
Cancer, Urinary Bladder Cancer, Uterine Cancer, 
AML, NHL 

486 AVMESIQGW CIL 

487 LLINSWFHW Urinary Bladder Cancer, NHL 

488 FLAEDPKWTL CLL, BRCA, Melanoma, Urinary Bladder Cancer, 
NHL 

489 KMWEELPEWW CLL, Esophageal Cancer, Urinary Bladder Cancer, 
AML, NHL, HNSCC 

490 FLLOHVOEL CLL, NHL 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
ID 

NO. Sequence Additional organs/cancerous diseases 

491 GLNDRSDAW BRCA, AML, HNSCC 

492 SLFDGFADGLG BRCA 

493 GLLGEKTODLI CLL, Melanoma, Urinary Bladder Cancer, Uterine 
GW Cancer, Gallbladder Cancer and Bile Duct Cancer, 

HNSCC 

495 FIFSEKPWFW Melanoma, AML NHL 

496 FLVEKOPPOW CLL, NHL 

497 GLLEKLTAI SCLC, CLL, BRCA, Melanoma, Urinary Bladder 
Cancer, AML, NHL 

498 KLWTGGLDNTV NSCLC Brain Cancer, CLL, Urinary Bladder Cancer, 
Uterine Cancer, NHL 

500 SLMEDQVLQL CLL, AML 

501 LLDPNVKSIFV BRCA, Urinary Bladder Cancer, HNSCC 

5 O2 RLLAQWPGL Melanoma, Uterine Cancer, Gallbladder Cancer and 
Bile Duct Cancer, AML, NHL 

5 O3SLNHFTHSW HCC, CLL, Urinary Bladder Cancer, AML, NHL, 
HNSCC 

504 GLSDGNPSL CLL, Uterine Cancer 

505 SLAPGDVVRQW BRCA, Urinary Bladder Cancer, HNSCC 

506 KLLGKWETA CLL, NHL 

507 KLIDDQDISISL CLL, Urinary Bladder Cancer, NHL 

508 ILAQEOLVWGV SCLC, Gallbladder Cancer and Bile Duct Cancer 

509 FILFDTKPLIW CIL 

510 KLYSVVSOL NHL 

511 FLDPYCSASW SCLC, Uterine Cancer 

512 SLSEIWPCL Uterine Cancer, AML, HNSCC 

51.3 SLWPSPEOL Melanoma, AML, NHL, HNSCC 

514 ILVDWLWOW BRCA, Gallbladder Cancer and Bile Duct Cancer, 
AML, NHL, HNSCC 

517 LLMPIPEGLTL Urinary Bladder Cancer, Uterine Cancer, HNSCC 

518 KLNAEWACW BRCA, Melanoma, Urinary Bladder Cancer, Uterine 
Cancer, HNSCC 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
ID 

NO. Sequence Additional organs/cancerous diseases 

519 GLLHLTILL SCLC, Gallbladder Cancer and Bile Duct Cancer, 
AML, HNSCC 

52O LAWHPSGWAL SCLC, CLL, BRCA, Gallbladder Cancer and Bile Duct 
Cancer 

521 MLLTKLPTI Brain Cancer, CLL, Uterine Cancer, AML, NHL, 
HNSCC 

522 TLWYRSPEW Melanoma 

523 YOIPRTFTL CLL, AML 

524 ALIENLTHOI CLL, Melanoma, NHL 

525 VLLEAGEGLVTI NSCLC, SCLC, CLL, Urinary Bladder Cancer, Uterine 
Cancer, NHL, HNSCC 

526 RLAEWGOYEQV Uterine Cancer, NHL 

528 SVAEGRALMSV NSCLC, CLL, BRCA, Urinary Bladder Cancer, 
Gallbladder Cancer and Bile Duct Cancer, HNSCC 

529 ILADELITW SCLC, CLL, HNSCC 

530 WMYADIGGMDI CLL, Urinary Bladder Cancer, Uterine Cancer, 
Gallbladder Cancer and Bile Duct Cancer, HNSCC 

531 YTLPIASSIRL BRCA 

532ALNNLLHSL Melanoma, Esophageal Cancer, Urinary Bladder 
Cancer, Uterine Cancer, Gallbladder Cancer and Bile 
Duct Cancer, AML NHL 

533 RMVAEIONV CLL, NHL 

534 HLANIWERL CIL 

535 KLIAONLEL AML, NHL, HNSCC 

536 YLWEGRFSW CLL, Urinary Bladder Cancer 

538 LLLAHIIAL BRCA, Urinary Bladder Cancer, Uterine Cancer 

539 ALFDAQAQV Melanoma, AML 

54 OALIPETTTLTW NHL 

541. SMILEPWPEL Gallbladder Cancer and Bile Duct Cancer 

542 RVWDISTVSSV NSCLC, CLL, BRCA 

543 GLLPTPITOOAS BRCA 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 
vein. 

SEQ 
ID 

NO. Sequence Additional organs/cancerous diseases 

544 LLWDWPAPSL CLL, Uterine Cancer, HNSCC 

545 LLADLLHNW BRCA 

546 WMIAGKWAVW SCLC, Urinary Bladder Cancer, HNSCC 

547 TLDITPHTV Esophageal Cancer 

548 ALWENPESGEL. BRCA 

549 AMLENASDIKL SCLC, CLL, Urinary Bladder Cancer 

550 FLYDEIEAEWNL CLL 

551 KLYESLLPFA CLL, BRCA, Urinary Bladder Cancer, Gallbladder 
Cancer and Bile Duct Cancer, AML NHL, HNSCC 

552 GLLDLPFRVGW CLL, AML, NHL 

553 SLLNODLHWSL CLL 

554 LLMPSSEDLLL CLL, Melanoma, HNSCC 

555 YWLEGLKSW CRC, CLL, Esophageal Cancer, Urinary Bladder 
Cancer, Uterine Cancer, NHL, HNSCC 

556. FLTDLEDLTL CLL, Uterine Cancer, NHL 

557 KLYDDMIRL Brain Cancer, NHL 

558 GLLENIPRW CLL, BRCA, Melanoma, AML, NHL 

559 WTWPPGPSL CLL, AML 

56OALWDIETGQQT CLL, Urinary Bladder Cancer, Uterine Cancer, 
TT Gallbladder Cancer and Bile Duct Cancer, NHL, 

HNSCC 

561 YLOLTOSEL CLL, NHL, HNSCC 

563 WLLPYNGWTW CLL, Uterine Cancer, NHL 

565 ALOETPTSV BRCA, Gallbladder Cancer and Bile Duct Cancer 

566 WIADGGIONV CRC, CLL, BRCA, Urinary Bladder Cancer, 
Gallbladder Cancer and Bile Duct Cancer, NHL 

567 SLLPLDDIWRV CLL, BRCA 

568 TLYDIAHTPGV CLL, Urinary Bladder Cancer, NHL, HNSCC 

57 OALANOIPTV HCC 

571 LLLTTIPOI Melanoma 

572 ALADLIEKELSW CLL, NHL 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 

SEQ 
ID 
NO. Sequence 

573. ILWANAIWGW 

575 YLISOVEGHOV 

577 WMFEDGWLMRL 

578 FLDPGGPMMKL 

579 NLMEMVAOL 

58OLLMENAERW 

581, RLWNETWEL 

582 TLCDWILMW 

583 ILANDGWLLAA 

585 ALWDLAADKOT 
L 

586 KLKPGDLWGW 

587 WMINDRLYAI 

588 SLLPLSHLW 

589 KLYPOLPAEI 

590 SLIEKLWOT 

591 SMAELDIKL 

594 IMLKGDNITL 

595 WLLSIYPRW 

596 ALLDQTKTLAE 
SAL 

597 KLLEGOVIQL 

598 FILFPHSWLW 

599 YLLNDASLISW 

6 OOALAAPDIWPAL 

vein. 

Additional organs/cancerous diseases 

CLL, SCLC, Urinary Bladder Cancer 

NSCLC, SCLC, BRCA, Urinary Bladder Cancer, 
HNSCC 

SCLC, CLL, Urinary Bladder Cancer, AML, NHL, 
HNSCC 

SCLC, CLL, BRCA, Urinary Bladder Cancer, HNSCC 

SCLC, CLL, Melanoma, Urinary Bladder Cancer, NHL 

CLL, Esophageal Cancer, Urinary Bladder Cancer, 
Uterine Cancer, NHL, HNSCC 

AML, NHL 

Melanoma 

CLL, BRCA, Urinary Bladder Cancer, Uterine Cancer, 
Gallbladder Cancer and Bile Duct Cancer, NHL, 
HNSCC 

Melanoma 

Uterine Cancer 

CLL, NHL 

CLL, Gallbladder Cancer and Bile Duct Cancer, AML 
NHL, HNSCC 

CLL, BRCA, Urinary Bladder Cancer 

Uterine Cancer, AML 

AML, HNSCC 

Uterine Cancer 

CLL, Urinary Bladder Cancer, Gallbladder Cancer 
and Bille Duct Cancer 

CLL, NHL 

CLL, Melanoma, Gallbladder Cancer and Bile Duct 
Cancer, AML 

CRC 

SCLC 

CLL, Uterine Cancer, AML 

Small 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 
tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, 

intestine, spleen, stomach, thyroid gland, trachea, ureter, urinary bladder, 

SEQ 
ID 
NO. Sequence 

601 SAFPFPWTW 

6 O3 FLIEPEHWNTW 

604 SILDRDDIFW 

605 KLYEAVPOL 

6O7RLYSGISGLEL 

6 O9ALWKOLLEL 

611 YLLDDGTLWW 

612 YLYNEGLSW 

613 RLLPPGAWWAW 

614 LLLPDOPPYHL 

615 WLPPDTDPA 

616 WLIDEWESL 

619 ALODRVPLA 

62OKLLNKIYEA 

621 WLMDRLPSLL 

622RLIGEEWWRWL 

623 YLVEDIOHI 

624 FLQEEPGOLL 

625. WWLEGASLETW 

626 LLMATILHL 

627 KILLETELLOEI 

628 KLWEFFOVDV 

629 HLLNESPML 

63 O LISHWIWAL 

631 FLDWFLPRW 

vein. 

Additional organs/cancerous diseases 

CLL, Gallbladder Cancer and Bile Duct Cancer, AML 

CIL 

CLL, Melanoma, NHL 

Gallbladder Cancer and Bile Duct Cancer, HNSCC 

CLL, Melanoma, AML NHL 

CRC, Esophageal Cancer, Uterine Cancer 

Uterine Cancer 

BRCA, Urinary Bladder Cancer, AML, NHL, HNSCC 

CLL, BRCA, Urinary Bladder Cancer, Gallbladder 
Cancer and Bile Duct Cancer, HNSCC 

CIL 

Melanoma, Esophageal Cancer 

CRC Uterine Cancer, Gallbladder Cancer and Bile 
Duct Cancer, AML NHL, HNSCC 

BRCA, Gallbladder Cancer and Bile Duct Cancer 

BRCA, AML 

CIL 

Urinary Bladder Cancer, AML, NHL 
QA 

NSCLC, PC 

CLL, Urinary Bladder Cancer, Uterine Cancer, 
Gallbladder Cancer and Bile Duct Cancer, NHL 

CLL, Urinary Bladder Cancer 

CLL, AML, NHL, HNSCC 

CLL, Urinary Bladder Cancer 

Melanoma 

RCC, PC, BRCA, Melanoma, Uterine Cancer, 
Gallbladder Cancer and Bile Duct Cancer, AML 

CLL, Gallbladder Cancer and Bile Duct Cancer, NHL 

SCLC, CLL, NHL 

Small 
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TABLE 5B - continued 

Peptides according to the present invention and their specific uses in other 
proliferative diseases, especially in other cancerous diseases (amendment of 

Table 4) . The table shows, like Table 4A, for selected peptides on which 
additional tumor types they were found showing over-presentation (including 
specific presentation) on more than 5% of the measured tumor samples, or 

presentation on more than 5% of the measured tumor samples with a ratio of 
geometric means tumor vs normal tissues being larger than 3. Over-presenta 

Jan. 5, 2017 

tion is defined as higher presentation on the tumor sample as compared to 
the normal sample with highest presentation. Normal tissues against which 
over-presentation was tested were: adipose tissue, adrenal gland, artery, 

bone marrow, brain, central nerve, colon, duodenum, esophagus, eye, 
gallbladder, heart, kidney, liver, lung, lymph node, mononuclear white 
blood cells, pancreas, parathyroid gland, peripheral nerve, peritoneum, 
pituitary, pleura, rectum, salivary gland, skeletal muscle, skin, small 

intestine, spleen, stomach, thyroid gland, trachea, 
vein. 

SEQ 
ID 

NO. Sequence Additional organs/cancerous diseases 

632 YLIPDIDLKL CLL, AML, NHL, HNSCC 

633 ALSRWSWNW CIL 

634 WWAEFWPLI CLL, AML NHL 

635 SLDSTLHAW SCLC, Melanoma, Urinary Bladder Cancer, 

ureter, urinary bladder, 

Uterine 
Cancer, Gallbladder Cancer and Bile Duct Cancer 

636 LLTEIRAWW CLL, NHL 

637 SIYGGFLLGW 

Duct Cancer, HNSCC 

638 KLIOESPTV 

639 SLFONCFEL 

Urinary Bladder Cancer, Gallbladder Cancer and Bile 

Gallbladder Cancer and Bile Duct Cancer, AML 

CLL, Melanoma, Uterine Cancer, NHL, HNSCC 

NSCLC = non-Small cell lung cancer, SCLC = Small cell lung cancer, RCC = kidney cancer, CRC = Colon 
or rectum cancer, GC = Stomach cancer, HCC = liver Cancer, PC = pancreatic cancer, PrC = prostate 
Cancer, BRCA = breast cancer, NHL = non-Hodgkin lymphoma, AML = acute myeloid leukemia, CLL = chronic 
lymphocytic leukemia, HNSCC = head and neck Squamous cell carcinoma. 

0046. Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQID No. 1, 11, 
17, 27, 45,57, 58,61, 62, 65,72, 74, 79, 84, 97,98, 104,105, 
125, 126, 143, 150, 157, 161, 167, 176, 179, 183, 184, 195, 
198, 201, 204, 213, 217, 222, 228, 234, 248,263,264, 268, 
285, 287, 303, 313, 319, 323,333,335, 338, 343, 347, 348, 
355, 356, 359, 373, 385, 394,395,403, 415, 421, 427, 428, 
429, 430, 431, 434, 441, 443, 444, 446, 447, 450, 454, 456, 
457, 458, 459, 463,474, 477,479, 480, 486, 489, 492, 493, 
497, 501, 503, 506, 514,517,521,526, 538,539, 540, 541, 
545, 554, 558,568, 573, 576,578,579,589, 595, 597,599, 
602, 607, 610, 613, 616, 627, 632, 635, and 637 for the in 
one preferred embodiment combined treatment of 
NSCLC. 

0047 Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQ ID No 1, 6, 
17, 19, 20, 27, 28, 31, 34, 36, 38, 45, 47, 48, 51, 54, 55, 56, 
57, 58, 59, 60, 61, 65, 66, 72, 75, 76, 79, 82,85, 88,91, 92, 
98, 103, 108, 117, 123, 125, 126, 127, 135, 141, 142, 149, 
152, 153, 166, 167, 169, 171, 176, 183, 184, 200, 205, 213, 
214, 216, 228, 233,234, 237, 240, 242, 248, 249, 251, 256, 
263,264, 277,279, 283, 286, 288, 296, 300, 301, 312, 314, 
315, 322, 323, 328, 331, 338,341, 344, 345,346, 366, 372, 
373, 385, 388, 394, 399, 401, 404, 410, 418, 420, 421, 427, 
428,431, 433, 435, 437, 439, 441, 443, 444, 446, 449, 450, 

451, 454, 461, 463,469, 473,474, 475, 479, 481,492, 493, 
500, 501, 514,517,521, 522, 523, 530,531, 539, 541, 542, 
545, 551, 552, 554, 555,556, 558,560,561,563, 565,568, 
574, 575,581, 589, 590,592, 595, 597, 602, 606, 610,613, 
616, 618, 622,625, 626, 627, 628, 629, 632, 637, 638, and 
640 for the in one preferred embodiment combined— 
treatment of SCLC. 

0048 Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQ ID No 1, 2, 
6, 19, 26, 27, 57, 58, 61, 63, 64, 65, 69, 77, 79, 85, 95, 97, 
98, 103, 107, 121, 125, 126, 127, 128, 129, 143, 148, 150, 
155, 157, 166, 170, 174, 177, 200, 201, 204, 207,213, 217, 
222, 223, 229, 234, 235, 242, 243, 252,258, 264, 267,271, 
275, 279, 285, 287, 294,303, 306, 311, 313, 317, 319,323, 
328,330,332, 333,336,346,347, 348,354, 355, 356, 359, 
360,361, 375, 382, 385, 387, 393, 395,405, 410, 415,424, 
430, 431, 441, 444, 447, 450, 459, 461, 465, 466,472, 477, 
480, 486, 491, 492, 497, 498,499, 501, 505, 506, 508, 513, 
514,518, 528,533,539, 541, 542, 543,554, 560,561,565, 
568, 575, 576,583,588, 589, 591, 592, 594,601, 610,616, 
619, 624, 629, 631, 633, 635, and 640 for the in one 
preferred embodiment combined—treatment of esophageal 
CaCC. 

0049. Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQID No. 6, 48. 
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68, 106, 118, 127, 135, 143, 157, 174,209, 247, 279, 292, 
300, 313, 28,332, 333, 340,357, 358, 385, 389, 410, 425, 
431, 450, 456, 464, 473, 474,492, 501, 506, 514,523, 528, 
538,539, 541,558,586, 589, 590,592, 593,606, 610, 619, 
620, 628, and 635 for the in one preferred embodiment 
combined—treatment of brain cancer. 

0050 Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQ ID No 6, 7, 
17, 27, 56, 59, 61, 65, 76, 93, 103, 110, 131, 141, 143, 149, 
169, 204, 212, 216, 226, 228, 229, 230, 242, 255, 264, 266, 
268, 271, 273, 283, 284, 285, 286, 287, 288, 289, 303, 309, 
331,333,335, 336,340,358, 362,371, 372, 373, 375, 393, 
395, 396, 401, 420, 422, 423, 427, 439, 446, 459, 466, 504, 
521,539, 554, 576,580,592,595, 597, 610, 616, 635, 637, 
and 640 for the in one preferred embodiment combined— 
treatment of breast cancer (BrCa). 
0051. Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQID No. 6, 20, 
139, 283, 373, 396, 418, 430, 441, 446, 472, 473, 474, 479, 
501, 575, 578, 589, 627, and 640 for the in one preferred 
embodiment combined treatment of MCC. 

0052. Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQID No. 7, 9, 
97, 98, 183, 217, 218, 222, 234, 235, 237, 240, 241, 242, 
263, 268,271, 275, 285, 303, 311, 313, 360,364, 394, 403, 
410, 424, 431, 450, 455, 497, 502, 514, 558, 564, 595, 608, 
610, and 616 for the in one preferred embodiment com 
bined treatment of RCC. 

0053 Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQID No. 7, 24. 
27, 64, 65, 84, 87, 95, 97,125, 126, 127, 130, 137, 143, 183, 
200, 272,275,291, 292, 311, 312,332, 335, 346, 351,357, 
358, 364, 372, 398, 405, 407,410, 421, 423, 427, 443, 459, 
464, 499, 539, 540, 603, 609, 630, 631, and 632 for the in 
one preferred embodiment combined—treatment of pancre 
atic cancer (PC). 
0054 Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQID No. 9, 31, 
58, 183,275, 335, 410, 421,499, 514,564, 616, and 640 for 
the in one preferred embodiment combined treatment of 
gastric cancer (GC). 
0055 Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQID No. 9, 14. 
19, 20, 28, 32, 36, 48,54, 57, 58, 63, 64, 66, 87, 92,94, 97, 
98, 108, 125, 129, 139, 143, 144, 154, 157, 159, 163, 166, 
167, 170, 174, 176, 178, 188, 197, 198, 201, 204, 207, 208, 
209, 212, 213, 214, 217, 222, 229, 234, 237, 248, 256, 267, 
269,271, 273, 275, 286, 290, 294,301, 306, 309, 313, 327, 
328,332, 338,339, 340, 341,346, 347, 349,355, 359, 360, 
367, 369,370, 371, 372, 378,383,385, 387, 393, 394,395, 
396, 401, 406, 409, 410, 411, 415, 419, 420, 423, 427, 428, 
429, 430, 432, 441, 443, 447, 450, 451, 452, 457, 463, 464, 
465, 472, 473, 474, 476, 477,479, 480, 484, 486, 489, 492, 
498, 501, 513,514,517,521, 523,526, 528,531,538,539, 
540, 541,546, 551, 554, 558,560, 564, 573, 575, 576, 579, 
583,586, 589, 597,599, 603, 606, 610, 611, 613, 617, 627, 
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628, 632, 635, 637, 638, and 640 for the in one preferred 
embodiment combined—treatment of hepatocellular carci 
noma (HCC). 
0056. Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQID No. 9, 10, 
14, 19, 24, 28, 79, 87, 101, 144, 148, 149, 153, 169, 174, 
190, 210, 212, 216, 222, 223, 242, 252, 257, 271, 288, 298, 
299, 303, 310, 311, 317, 331,333,334, 346, 347, 348,360, 
367, 386,390, 393, 394, 395,423, 477, 479, 483, 486, 494, 
495, 502,514,521,527, 529,539, 554,585, 610, 616, 626, 
632, and 640 for the in one preferred embodiment com 
bined treatment of urinary bladder cancer. 
0057 Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQ ID No. 19, 
22, 26, 28, 31, 33, 34, 36, 38,47, 48, 49, 57, 58, 59, 60, 65, 
74, 79, 80, 92, 98, 119, 126, 128, 129, 132, 144, 149, 159, 
161, 166, 183, 204, 214, 237, 242, 248,251, 252,253, 256, 
262, 263, 270, 271, 272,275,276, 277, 280, 282, 284, 285, 
287, 289,296, 299, 301,308,309, 319, 321, 323,324, 325, 
331,333,343, 355, 358, 365, 366, 373,374,379,381,384, 
391, 394, 395,397, 400, 401, 404, 408,409, 410, 412,415, 
428,448, 450, 451, 452, 457, 459, 468, 475, 480, 486, 488, 
489, 490, 496, 503, 504,506, 507,508, 510,520, 523, 529, 
533, 536,542, 544, 550,552, 556, 558,559,561, 566,567, 
571,572, 573, 576, 577, 579,580, 587, 589, 591, 595,596, 
600, 601, 603, 604, 610, 624, 630, 631, 632, 634, and 639 
for the in one preferred embodiment combined treatment 
of leukemia. 
0.058 Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQ ID No. 19, 
22, 31, 34, 38, 48, 57, 58, 61, 62, 63, 64, 74, 77,92, 97,98, 
101, 105, 107, 143, 144, 150, 155, 167, 176, 177, 183, 184, 
199, 213, 217, 222, 230, 248, 251, 256, 264, 277,282,283, 
287, 291, 309, 314, 316, 321, 323,329, 331,338,339, 343, 
344, 355, 365, 366, 373, 384, 388, 391,394,395, 401, 410, 
412, 431, 443, 444, 450, 452, 457, 461, 463, 468, 472, 474, 
487,496, 499, 501, 514,517,521, 523, 525,530, 540, 542, 
544, 549, 550, 551, 552, 555,560, 563, 564, 565, 566,568, 
572, 573, 575, 576, 578,580, 584,588, 589,596,599, 603, 
611, 614, 616, 618, 621, 622,624, 625, 626, 627, 631, 632, 
and 633 for the in one preferred embodiment combined— 
treatment of melanoma. 

0059. Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQ ID No. 19, 
22, 24, 58, 76, 79, 84, 86, 97,98, 126, 176, 178, 188, 222, 
243, 285,300, 301, 303, 311, 318, 319, 320, 342, 348, 349, 
355, 356, 359, 376, 384,395,397, 398, 421,426,428,430, 
441, 444, 448, 449, 450, 456, 458, 459, 473, 478, 480, 510, 
514,518, 521, 528,531, 535,541, 545, 546, 554, 557,568, 
575, 576, 577, 578,579,580,581, 597,599, 610, 619, 622, 
627. 632, 635, and 640 for the in one preferred embodi 
ment combined treatment of colorectal cancer (CRC). 
0060 Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQ ID No. 34. 
51, 84, 174, 178, 200, 207, 212, 216, 237, 252, 264, 288, 
323,332, 333, 372, 394, 395,410, 443, 446, 447, 486, 492, 
501, 518, 539, 551, 554, 606, 610, 637, and 640 for the in 
one preferred embodiment combined treatment of prostate 
cancer (PrC) 
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0061 Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQ ID No. 47. 
51, 54, 58, 64, 84, 87, 125, 200, 213, 228, 235, 237, 323, 
335,346,385, 423, 473, 501,526,539, 554, 558,561, 610, 
626, and 640 for the in one preferred embodiment com 
bined—treatment of gallbladder cancer. 
0062. Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQ ID No. 47. 
51, 54, 58, 64, 84, 87, 125, 200, 213, 228, 235, 237, 323, 
335,346,385, 423, 473, 501,526,539, 554, 558,561, 610, 
626, and 640 for the in one preferred embodiment com 
bined treatment of bile duct cancer. 
0063 Thus, another aspect of the present invention 
relates to the use of at least one peptide according to the 
present invention according to any one of SEQ ID No. 48, 
126, 127, 129, 149, 153, 157, 207,214, 228, 235, 237,288, 
323, 328,332, 358, 360, 385, 395,423, 427, 446, 497, 514, 
539, 558, 565, 599, 619, 632, 637, and 640 for the in one 
preferred embodiment combined treatment of uterine can 
C. 

0064. Then, another aspect of the present invention 
relates to the use of the peptides according to the present 
invention for the preferably combined treatment of a 
proliferative disease selected from the group of ovarian 
cancer, non-Small cell lung cancer, Small cell lung cancer, 
kidney cancer, brain cancer, colon or rectum cancer, stomach 
cancer, liver cancer, pancreatic cancer, prostate cancer, leu 
kemia, breast cancer, Merkel cell carcinoma, melanoma, 
esophageal cancer, urinary bladder cancer, uterine cancer, 
gallbladder cancer, bile duct cancer. 
0065. The present invention furthermore relates to pep 
tides according to the present invention that have the ability 
to bind to a molecule of the human major histocompatibility 
complex (MHC) class-I or in an elongated form, such as a 
length-variant MHC class-II. 
0066. The present invention further relates to the peptides 
according to the present invention wherein said peptides 
(each) consist or consist essentially of an amino acid 
sequence according to SEQ ID NO: 1 to SEQ ID NO: 640. 
0067. The present invention further relates to the peptides 
according to the present invention, wherein said peptide is 
modified and/or includes non-peptide bonds. 
0068. The present invention further relates to the peptides 
according to the present invention, wherein said peptide is 
part of a fusion protein, in particular fused to the N-terminal 
amino acids of the HLA-DR antigen-associated invariant 
chain (Ii), or fused to (or into the sequence of) an antibody, 
Such as, for example, an antibody that is specific for den 
dritic cells. 
0069. The present invention further relates to a nucleic 
acid, encoding the peptides according to the present inven 
tion. The present invention further relates to the nucleic acid 
according to the present invention that is DNA, cDNA, 
PNA, RNA or combinations thereof. 
0070 The present invention further relates to an expres 
sion vector capable of expressing and/or expressing a 
nucleic acid according to the present invention. 
0071. The present invention further relates to a peptide 
according to the present invention, a nucleic acid according 
to the present invention or an expression vector according to 
the present invention for use in the treatment of diseases and 
in medicine, in particular in the treatment of cancer. 
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0072 The present invention further relates to antibodies 
that are specific against the peptides according to the present 
invention or complexes of said peptides according to the 
present invention with MHC, and methods of making these. 
(0073. The present invention further relates to T-cell 
receptors (TCRs), in particular soluble TCR (sTCRs) and 
cloned TCRS engineered into autologous or allogeneic T 
cells, and methods of making these, as well as NK cells or 
other cells bearing said TCR or cross-reacting with said 
TCRS. 
0074 The antibodies and TCRs are additional embodi 
ments of the immunotherapeutic use of the peptides accord 
ing to the invention at hand. 
0075. The present invention further relates to a host cell 
comprising a nucleic acid according to the present invention 
or an expression vector as described before. The present 
invention further relates to the host cell according to the 
present invention that is an antigen presenting cell, and 
preferably is a dendritic cell. 
0076. The present invention further relates to a method 
for producing a peptide according to the present invention, 
said method comprising culturing the host cell according to 
the present invention, and isolating the peptide from said 
host cell or its culture medium. 
0077. The present invention further relates to said method 
according to the present invention, wherein the antigen is 
loaded onto class I or II MHC molecules expressed on the 
Surface of a Suitable antigen-presenting cell or artificial 
antigen-presenting cell by contacting a sufficient amount of 
the antigen with an antigen-presenting cell. 
0078. The present invention further relates to the method 
according to the present invention, wherein the antigen 
presenting cell comprises an expression vector capable of 
expressing or expressing said peptide containing SEQ ID 
No. 1 to SEQ ID No.: 640, preferably containing SEQ ID 
No. 1 to SEQID No. 259, or a variant amino acid sequence. 
(0079. The present invention further relates to activated T 
cells, produced by the method according to the present 
invention, wherein said T cell selectively recognizes a cell 
which expresses a polypeptide comprising an amino acid 
sequence according to the present invention. 
0080. The present invention further relates to a method of 
killing target cells in a patient which target cells aberrantly 
express a polypeptide comprising any amino acid sequence 
according to the present invention, the method comprising 
administering to the patient an effective number of T cells as 
produced according to the present invention. 
I0081. The present invention further relates to the use of 
any peptide as described, the nucleic acid according to the 
present invention, the expression vector according to the 
present invention, the cell according to the present inven 
tion, the activated T lymphocyte, the T cell receptor or the 
antibody or other peptide- and/or peptide-MHC-binding 
molecules according to the present invention as a medica 
ment or in the manufacture of a medicament. Preferably, said 
medicament is active against cancer. 
I0082 Preferably, said medicament is a cellular therapy, a 
vaccine or a protein based on a soluble TCR or antibody. 
I0083. The present invention further relates to a use 
according to the present invention, wherein said cancer cells 
are ovarian cancer, non-small cell lung cancer, Small cell 
lung cancer, kidney cancer, brain cancer, colon or rectum 
cancer, stomach cancer, liver cancer, pancreatic cancer, 
prostate cancer, leukemia, breast cancer, Merkel cell carci 
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noma, melanoma, esophageal cancer, urinary bladder can 
cer, uterine cancer, gallbladder cancer, bile duct cancer, and 
preferably ovarian cancer cells. 
0084. The present invention further relates to biomarkers 
based on the peptides according to the present invention, 
herein called “targets’, that can be used in the diagnosis of 
cancer, preferably ovarian cancer. The marker can be over 
presentation of the peptide(s) themselves, or over-expres 
sion of the corresponding gene(s). The markers may also be 
used to predict the probability of success of a treatment, 
preferably an immunotherapy, and most preferred an immu 
notherapy targeting the same target that is identified by the 
biomarker. For example, an antibody or soluble TCR can be 
used to stain sections of the tumor to detect the presence of 
a peptide of interest in complex with MHC. 
I0085. Optionally the antibody carries a further effector 
function Such as an immune stimulating domain or toxin. 
I0086. The present invention also relates to the use of 
these novel targets in the context of cancer treatment. 
0087 ABCA1 has been shown to be hyper-methylated in 
ovarian and prostate cancer cell lines. ABCA1 methylation 
was linked with poor prognosis in ovarian cancer patients 
(Lee et al., 2013a; Chou et al., 2015). In colon cancer, 
over-expression of ABCA1 resulted in a decrease of cellular 
cholesterol and inhibition of tumor growth. This growth 
inhibition could be due to apoptosis since over-expression of 
ABCA1 enhanced cytochrome c release from mitochondria 
(Smith and Land, 2012). 
I0088 ABCB8 is associated with drug resistance in 
human melanomas (Chen et al., 2009b). 
0089 ABCC1 is up-regulated in primary breast cancer, 
lung and esophageal cancers, leukemia and childhood neu 
roblastoma (Cole et al., 1992; Burger et al., 1994: Norris et 
al., 1996: Nooter et al., 1997). Scientists have identified 
ABCC1 as a direct transcriptional target of Notch1 signaling 
in an etoposide-resistant variant of the MCF7 breast cancer 
cell line (Cho et al., 2011). Several publications have dem 
onstrated that increased ABCC1 expression in cancers was 
linked with loss of functional p53 (Fukushima et al., 1999; 
Sullivan et al., 2000). 
0090 ABCC10 was shown to be associated with pacli 
taxel and gemcitabine resistance in breast cancer, gemcit 
abine resistance in the non-Small cell lung cancer cell line 
A549 and vinorelbine resistance in the non-small cell lung 
cancer cell lines SK-LC6 and NCI-H23 (Ikeda et al., 2011; 
Bessho et al., 2009: Dorman et al., 2015). ABCC10 was 
shown to be associated with breast cancer pathogenesis 
(Domanitskaya et al., 2014). ABCC10 was shown to be 
up-regulated in pancreatic ductal adenocarcinoma, hepato 
cellular carcinoma, non-small cell lung cancer, chronic 
lymphocytic leukemia and pediatric acute myeloid leukemia 
(Mohelnikova-Duchonova et al., 2013b; Borel et al., 2012: 
Steinbach et al., 2006: Wang et al., 2009c. Hoellein et al., 
2010). ABCC10 expression was shown to be correlated with 
tumor grade in colorectal cancer and pathological grades and 
TNM stages in adenocarcinoma of the lung (Hlavata et al., 
2012: Wang et al., 2009c). 
0091 Elevated levels of ABCC4 were present in human 
NK/T-cell lymphoma cells, lung cancer cells and gastric 
cancer cells. Moreover, copy number variation in the 
ABCC4 gene has been associated with the risk of esopha 
geal squamous cell carcinoma (Sun et al., 2014b; Zhao et al., 
2014b; Zhang et al., 2015d; Zhang et al., 2015n). Further 
more, silencing of ABCC4 expression in drug-resistant 
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gastric cancer cells resulted in an increase in apoptosis and 
cell cycle arrest in the G1 phase. Another group has shown 
that knockdown of ABCC4 inhibited gastric cancer cell 
growth and blocked cell cycle progression (Chen et al., 
2014d; Zhang et al., 2015d). 
0092 Down-regulation of ABCD1 expression was 
observed in renal cell carcinoma, colorectal cancers and 
melanoma tumorigenesis (Heimerl et al., 2007: Galamb et 
al., 2009; Hour et al., 2009). 
0093 ABCF1 was up-regulated in post-treatment tumors 
compared with non-neoplastic tissues (Hlavac et al., 2013). 
Moreover, repressing ABCF1 expression by miR-23a over 
expression or siABCF1 resulted in recovery of 5-fluorou 
racil sensitivity in microsatellite unstable colorectal cancer 
cells (Li et al., 2015c). 
0094. Several publications have shown elevated levels of 
ABI1 in various types of cancer Such as epithelial ovarian 
cancer, colorectal carcinoma, breast cancer and hepatocel 
lular carcinoma (Wang et al., 2007a; Liu et al., 2009a; 
Steinestel et al., 2013; Steinestel et al., 2014: Zhang et al., 
2015f). In epithelial ovarian cancer, over-expression of 
ABI1 was significantly associated with advanced stage, high 
grade and elevated Ca-125 level (Zhang et al., 2015f). 
Knockdown of ABI 1 resulted in decreased invasiveness and 
migration ability in breast cancer cell lines. Similarly, silenc 
ing of ABI1 gene in leukemic cells led to impaired cell 
migration and abnormal actin remodeling (Wang et al., 
2007a: Yu et al., 2008). 
I0095 ABL2 was over-expressed in non-small cell lung 
cancers, anaplastic thyroid cancers, melanoma, colorectal, 
pancreatic cancers, hepatocellular carcinomas, ovarian 
serous cystadenocarcinoma, lung adenocarcinoma and lung 
squamous cell carcinoma (Gil-Hennet al., 2013; Greuber et 
al., 2013: Xing et al., 2014). In highly invasive breast cancer 
cell lines, ABL2 regulates proliferation, Survival, and inva 
sion down-stream of de-regulated EGFR. Her2. IGFR and 
Src kinases (Srinivasan and Plattner, 2006: Srinivasan et al., 
2008). 
0096 ADCK3 expression was shown to be altered in 
colorectal cancer (Hennig et al., 2012). 
0097 ADCY5 encodes adenylate cyclase 5, a membrane 
bound adenylyl cyclase enzyme that mediates G protein 
coupled receptor signaling through the synthesis of the 
second messenger cAMP (RefSeq, 2002). ADCY5 gene 
hyper-methylation and reduced mRNA expression occurs in 
acute lymphoblastic leukemia, chronic lymphocytic leuke 
mia and lung adenocarcinoma (Kuang et al., 2008; Tong et 
al., 2010; Sato et al., 2013). 
(0098. The expression of ADCY6 was shown to be dif 
ferentially regulated in laryngeal squamous cell carcinoma 
(Colombo et al., 2009). 
0099 AGL has been shown to be a tumor suppressor in 
bladder cancer. Loss of AGL in cancer cells induces tumor 
growth both in vitro and in vivo through increased glycine 
synthesis via induction of the glycine synthesizing enzyme 
serine hydroxymethyltransferase 2 (Guin et al., 2014; Rit 
terson et al., 2015). 
0100 AHCY down-regulation contributes to tumorigen 
esis (Leal et al., 2008). AHCY can promote apoptosis. It 
inhibits migration and adhesion of esophageal squamous cell 
carcinoma cells Suggesting a role in carcinogenesis of the 
esophagus (Li et al., 2014c). AHCY protein expression is 
up-regulated in colon cancer (Kim et al., 2009a; Watanabe et 
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al., 2008: Fan et al., 2011). AHCY might be a potential 
biomarker in ovarian cancer (Peters et al., 2005). 
0101 Recent work has identified a mutation in the 
AKAP6 gene in gastric cancer (Li et al., 2016). 
0102) ALDH5A1 has been reported to be over-expressed 
in breast ductal carcinoma in situ. In addition, inhibitors of 
ALDH5A1 such as disulfiram and valproic acid were able to 
inhibit net proliferation of a breast ductal carcinoma models 
(Kaur et al., 2012). 
0103. It has been observed that a patient suffering from 
Alström syndrome due to mutations in the ALMS1 gene 
developed also papillary thyroid carcinoma. Another study 
identified ALMS1 as a tumor neo-antigen in chronic lym 
phocytic leukemia (Rajasagi et al., 2014, Papadakis et al., 
2015). 
0104 ALS2CR12 was shown to be associated with cuta 
neous basal cell carcinoma Susceptibility (Stacey et al., 
2015). An intronic single nucleotide polymorphism in 
ALS2CR12 was shown to be associated with breast cancer 
risk (Lin et al., 2015b). 
0105. In oral squamous cell carcinomas (OSCC) up 
regulation of ALYREF mRNA and protein level is linked to 
regional lymph node metastasis caused by cellular invasive 
ness and migration (Saito et al., 2013). ALYREF mRNA is 
over-expressed in a wide variety of tumor tissues, whereas 
the protein level is poorly detected in high-grade cancers 
(Dominguez-Sanchez et al., 2011). ALYREF is a target of 
nuclear PI3K signaling, which regulates its Sub-nuclear 
residency, cell proliferation and mRNA export activities 
through nuclear Akt phosphorylation and phosphoinositide 
association (Okada et al., 2008). 
0106 ANKRD26 belongs to a gene family that was 
shown to be highly expressed in cancer patients with poor 
outcome (Sahab et al., 2010). ANKRD26 was shown to be 
associated with the putative tumor suppressor RARRES1 
(Sahab et al., 2010). 
0107 Homozygous deletion of the AP1B1 gene was 
found to be inactive in sporadic meningioma. These findings 
imply that AP1B1 gene could play an important role in 
meningioma development (Peyrard et al., 1994; Sayagues et 
al., 2007). 
01.08 APOBEC3G is associated with liver metastasis of 
colorectal cancer, hepatocellular carcinoma and lymphomas 
(Nowarski et al., 2012; Chang et al., 2014b; Weidle et al., 
2015). APOBEC3G is associated with poor prognosis in 
colon carcinoma with hepatic metastasis and with reduced 
overall survival in diffuse large B-cell lymphoma (Lan et al., 
2014; Jais et al., 2008). 
0109 APOL2 was shown to be over-expressed in ovar 
ian/peritoneal carcinoma (Davidson et al., 2011). 
0110. Over-expression of AQP5 has been linked to many 
kinds of cancers such as colorectal, cervical, lung, breast and 
epithelial ovarian cancer (Shan et al., 2014; Yan et al., 
2014a). In non-small cell lung cancer elevated AQP5 
expression levels were associated with lymph node metas 
tasis. Furthermore, the expression levels of AQP5 in stage 
III and IV tumors were significantly higher compared with 
stage I and II tumors (Song et al., 2015a). Previous studies 
have revealed that AQP5 can activate the RAS/ERK/RB 
pathway in rectal cancer cells and enhance the incidence and 
progression of cancer (Woo et al., 2008; Kang et al., 2008b). 
0111 AR has been implicated in the development of 
various cancers such as prostate, castrate-resistant prostate, 
breast, glioblastoma multiforme, colon and gastric (Wang et 
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al., 2009d: Yu et al., 2015b: Mehta et al., 2015; Wang et al., 
2015a; Sukocheva et al., 2015). In addition to promoting 
prostate cancer proliferation, androgen signaling through 
AR leads to apoptosis via inducing the expression of p21 
(WAF1/CIP1), a cyclin-dependent kinase inhibitor (Yeh et 
al., 2000). 
0112 A study has shown down-regulation of ARFGEF1 
in breast cancer cell lines. Another group reported ARF 
GEF1 to be a tumor suppressor in breast cancer patients 
(Pongor et al., 2015; Kim et al., 2011a). It is postulated that 
microRNA-27b mediated up-regulation of ARFGEF1 pro 
motes tumor growth by activating the ARFGEF1/Akt path 
way (Matsuyama et al., 2016). 
0113 ARHGAP26 was shown to be down-regulated in 
acute myeloid leukemia and during the progression of CML 
(Qian et al., 2010: Aly and Ghazy, 2014). ARHGAP26 is 
associated with metastatic brain tumors from primary lung 
adenocarcinoma (Zohrabian et al., 2007). ARHGAP26 is 
associated with risk and tumor size of uterine leiomyoma, 
increased CML risk and is a favorable prognostic marker for 
AML (Dzikiewicz-Krawczyk et al., 2014: Aissani et al., 
2015). 
0114. ARHGEF19 was shown to be associated with 
metastasis of hepatocellular carcinoma (Zhou et al., 2014a). 
ARHGEF19 was described as a part of the planar cell 
polarity/non-canonical Wnt pathway, a pathway associated 
with cancer (Miller et al., 2011). 
0115 ARID5B was shown to be dysregulated in prostate 
cancer (Davalieva et al., 2015). ARID5B was shown to be 
associated with Susceptibility, relapse hazard and poorer 
treatment outcome in childhood acute lymphoblastic leuke 
mia (Xu et al., 2012: Evans et al., 2014). ARID5B was 
shown to be a potential target regulated by SALL4, a 
transcription factor which is associated with acute myeloid 
leukemia (Milanovich et al., 2015). ARID5B was shown to 
be a target of the oncogenic TEAD4 protein in gastric cancer 
(Lim et al., 2014). ARID5B was shown to be frequently 
mutated in endometrioid tumors (Kandoth et al., 2013). 
ARID5B might play a role in cervical cancer development 
through its function as a human papillomavirus 16 integra 
tion site (Matovina et al., 2009). ARID5B was shown to be 
up-regulated in the highly metastatic adenoid cystic carci 
noma cell line ACC-M of human salivary glands, may be 
involved in adenoid cystic carcinoma lung metastasis and 
might serve as a diagnostic marker and therapeutic target 
(Sun et al., 2004a). 
0116 ARL6IP1 is associated with cervical cancer cell 
growth and invasion (Guo et al., 2010). 
0117 ASUN was shown to be up-regulated in testicular 
seminomas and an ovarian carcinoma cell line (Bourdon et 
al., 2002). A study has shown that ATF6B was essential for 
lysophosphatidic acid-induced YAP dephosphorylation in 
human epithelial ovarian cancer cell lines (Cai and Xu, 
2013). 
0118 ATM is a tumor suppressor which is frequently 
mutated in a broad range of human cancers including lung, 
colorectal, breast and hematopoietic cancers (Weber and 
Ryan, 2014). Loss of ATM has been associated with the 
increased risk of various cancers including, breast, colorec 
tal, prostate, lung and pancreatic ductal adenocarcinoma 
(Swift et al., 1987: Geoffroy-Perez et al., 2001; Angele et al., 
2004; Roberts et al., 2012: Grant et al., 2013: Russell et al., 
2015). Studies have shown that IL-8 was able to rescue cell 
migration and invasion defects in ATM-depleted cells (Chen 
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et al., 2015d). Low level of ATM protein was correlated with 
poor metastasis-free Survival in breast cancer patients. In 
addition, miR-203 and miR-421 over-expression may be 
involved in ATM deregulation in these patients (Bueno et al., 
2014; Rondeau et al., 2015). 
0119 ATP10A is associated with relapse and decrease of 
event-free survival in B-cell precursor acute lymphatic leu 
kemia (Olsson et al., 2014). 
0120 ATP2A2 is associated with skin cancer, colon 
cancer and lung cancer (Korosec et al., 2006; Hovnanian, 
2007). 
0121 The expression of ATP2A3 is markedly decreased 
in colon, stomach, lung and breast cancer and ATP2A3 
expression is induced when these cells undergo differentia 
tion in vitro (Gelebart et al., 2002: Arbabian et al., 2013; 
Papp et al., 2012). In colon cancer, the expression of 
ATP2A3 has been shown to be negatively regulated by the 
APC/beta-catenin/TCF4 oncogenic pathway (Brouland et 
al., 2005). In addition, ATP2A3 expression was found to be 
negatively related with lymphatic invasion (Gou et al., 
2014). 
0122) Researchers have shown that patients with a variety 
of malignancies such as melanoma, non-small cell lung 
carcinoma and chronic myelogenous leukemia develop 
high-titer IgG antibodies against ATP6AP1 following vac 
cination with irradiated, autologous GM-CSF secreting 
tumor cells or allogeneic bone marrow transplantation. 
Another report has detected elevated levels of ATP6AP1 in 
invasive ductal and lobular carcinoma as well as breast 
cancer. Furthermore, mutations in the ATP6AP1 gene were 
found in follicular lymphoma (Nodi et al., 2002; Anderson 
et al., 2011: Okosun et al., 2016). 
(0123 ATP6V1 FI was shown to interact with the tumor 
associated gene TM9SF4 in the colon cancer cell lines 
HCT116 and SW480 (Lozupone et al., 2015). ATP6V1BI, as 
part of the V-ATPase V1 sector, was shown to be associated 
with invasive behavior of colon cancer cells and tumor pH 
gradient (LoZupone et al., 2015). 
(0.124 Elevated levels of intracellular ATP8A1 protein 
diminished the inhibitory role of miR-140-3p in the growth 
and mobility of non-Small-cell lung cancer cells (Dong et al., 
2015). 
012.5 ATR encodes ATR serine/threonine kinase, which 
belongs to the PI3/PI4-kinase family. This kinase has been 
shown to phosphorylate checkpoint kinase CHK1, check 
point proteins RAD17, and RAD9, as well as tumor sup 
pressor protein BRCA1 (RefSeq, 2002). Copy number gain, 
amplification, or translocations of the ATR gene were 
observed in oral squamous cell carcinoma cell lines (Parikh 
et al., 2014). It has been demonstrated that truncating ATR 
mutations in endometrial cancers are associated with 
reduced disease-free and overall survival (Zighelboim et al., 
2009). VE-822, an ATR inhibitor was shown to radiosensi 
tize and chemosensitize pancreatic cancer cells in vitro and 
pancreatic tumor Xenografts in vivo (Fokas et al., 2012; 
Benada and Macurek, 2015). 
0126 AURKA is over-expressed in many tumors arising 
from breast, colon, ovary, skin and other tissues, and it has 
been shown to function as an oncogene when exogenously 
expressed in numerous cell line models (Nikonova et al., 
2013). 
0127 AURKB expression is up-regulated in different 
cancer types, including lung, colorectal and breast cancer as 
well as leukemia and thereby associated with poor progno 
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sis. So development of AURKB inhibitors for clinical 
therapy is an interesting field (Hayama et al., 2007; Pohl et 
al., 2011: Hegyi et al., 2012: Goldenson and Crispino, 2015). 
AURKB over-expression leads to phosphorylation of his 
tone H3 and to chromosome instability, a crucial factor for 
carcinogenesis (Ota et al., 2002; Tatsuka et al., 1998). 
AURKB activity augments the oncogenic Ras-mediated cell 
transformation (Kanda et al., 2005). 
I0128 Over-expression and gene amplification of 
AURKC was detected in prostate and breast cancer cell lines 
as well as in colorectal cancers, thyroid carcinoma and 
cervical cancer. Others have observed an increase of 
AURKC protein in seminomas, implying that it might play 
a role in the progression of testicular cancers. In addition, 
AURKC has been shown to be oncogenic since its over 
expression transforms NIH 3T3 cells into tumors (Baldini et 
al., 2010; Tsou et al., 2011; Khan et al., 2011; Zekri et al., 
2012). In colorectal cancer, the expression of AURKC was 
correlated with the grade of disease and tumor size (Hosseini 
et al., 2015). Furthermore, over-expression of AURKC 
induces an increase in the proliferation, transformation and 
migration of cancer cells (Tsou et al., 2011). 
I0129. Heterozygous carriers of BBS1 gene seem to be at 
increased risk of developing clear cell renal cell carcinoma 
(Beales et al., 2000). Furthermore, BBS1 was recognized by 
serum antibodies of melanoma patients but not by healthy 
controls (Hartmann et al., 2005). It was reported that malig 
nant pleural mesothelioma patients with high BBS1 expres 
sion had an increased median overall survival of 16.5 versus 
8.7 months compared to those that showed low BBS1 
expression (Vavougios et al., 2015). 
0.130 BBX expression was shown to be associated with 
the NF-kB/Snail/YY1/RKIP circuitry gene expression, 
which is associated with metastatic prostate cancer and 
non-Hodgkin’s lymphoma (Zaravinos et al., 2014). 
I0131 BCL2L13 was shown to be over-expressed in solid 
and blood cancers, including glioblastoma and acute lym 
phoblastic leukemia (Jensen et al., 2014; Yang et al., 2010). 
BCL2L13 is associated with an unfavorable clinical out 
come in childhood acute lymphoblastic leukemia (Holleman 
et al., 2006). 
I0132 Quantitative PCR and immunohistochemistry 
analysis revealed that BDH1 was up-regulated in high-grade 
prostate cancer. Moreover, the BDH1 gene was frequently 
amplified in metastatic conjunctival melanomas (Lake et al., 
2011; Saraon et al., 2013). 
0.133 BHLHE41 is associated with breast cancer metas 
tasis, endometrial cancer metastasis, triple-negative breast 
cancer metastasis, pancreatic cancer, human Squamous car 
cinoma and lung cancer (Sato et al., 2012a: Piccolo et al., 
2013, Liao et al., 2014a: Takeda et al., 2014: Falvella et al., 
2008: Adam et al., 2009). BHLHE41 is associated with 
CDDP resistance in human oral cancer (Wu et al., 2012e). 
0.134 BOLA2 was described as a novel candidate target 
gene of the c-Myc oncogene which may be associated with 
malignant hepatocyte transformation by altering cell cycle 
control (Hunecke et al., 2012). 
0.135 BOP1 is associated with ovarian cancer and col 
orectal cancer (Wrzeszczynski et al., 2011; Killian et al., 
2006). BOP1 was shown to be a target gene of Wnt-catenin 
which induced EMT, cell migration and experimental metas 
tasis of colorectal cancer cells in mice. Thus, BOP1 may 
serve as a therapeutic target in the treatment of colorectal 
cancer metastasis (Qi et al., 2015). BOP1 is associated with 
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hepatocellular carcinoma invasiveness and metastasis 
(Chung et al., 2011). BOP1 was described as a member of 
a molecular pathway associated with cell cycle arrest in a 
gastric cancer cell line upon treatment with mycophenolic 
acid, indicating a potential association of BOP1 with the 
anticancer activity of the drug (Dun et al., 2013a; Dun et al., 
2013b). BOP1 may be a possible marker for rectal cancer 
(Lips et al., 2008). BOP1 was described as a potential 
oncogene in ovarian cancer (Wrzeszczynski et al., 2011). 
BOP1 was shown to be up-regulated in hepatocellular 
carcinoma (Chung et al., 2011). BOP1 was shown to be 
associated with microvascular invasion, shorter disease-free 
Survival and metastasis in hepatocellular carcinoma (Chung 
et al., 2011). BOP1 was described as a subunit of the PeBoW 
complex, which is essential for cell proliferation and matu 
ration of the large ribosomal subunit. Over-expression of 
BOP1 was shown to inhibit cell proliferation (Rohrmoser et 
al., 2007). Expression of an amino-terminally truncated 
form of BOP1 resulted in down-regulation of G(1)-specific 
Cdk2 and Cdk4 kinase complexes, retinoblastoma and 
cyclin A while Cdk inhibitors p21 and p27 were up-regu 
lated. This led to an arrest in the G(1) phase (Pestov et al., 
2001). 
0.136 BUB1B is a tumor inhibitory protein. BUB1B 
regulates the spindle assembly checkpoint. BUB1B is inac 
tivated or down-regulated in tumors. Mutations in BUB1B 
are also linked to tumor development (Ayton and Oren, 
2011: Fagin, 2002: Malumbres and Barbacid, 2007: Rao et 
al., 2009). BUB1B is associated with gastric carcinogenesis 
through oncogenic activation (Resende et al., 2010). 
BUB1B mutation is one of the causes for colorectal cancer 
(Karess et al., 2013; Grady, 2004). 
0.137 C10orf137 is associated with squamous cell lung 
cancer and colorectal cancer (Gylfe et al., 2010; Zheng et al., 
2013). 
0.138. Over-expression of C1R has been found in the 
saliva of oral squamous cell carcinoma patients. On the other 
hand, inactivation of C1R was observed in paclitaxel-based 
treatment in hypopharynx cancer patients (Xu et al., 2013a; 
Kawahara et al., 2016). 
0139 C2CD3 was shown to be associated with oropha 
ryngeal squamous cell carcinomas (Wang et al., 2013g). 
0140 C4orf46 was shown to be down-regulated in renal 
cell carcinoma and C4orf.46 expression was shown to be 
negatively correlated with the Fuhrman grade in clear cell 
renal cell carcinoma (Yu et al., 2014). 
0141 Increased expression of CA8 has previously been 
shown in squamous cell carcinomas, adenocarcinomas, 
adenosquamous cell carcinomas and colorectal carcinoma 
(Akisawa et al., 2003). Over-expression of CA8 has been 
shown to induce apoptosis in lung carcinoma A549 and 
human embryonic kidney HEK293 cells. Furthermore, it 
inhibits cell proliferation in melanoma, prostate, liver and 
bladder cancer cells (Liu et al., 2002a). siRNA-mediated 
knockdown of CA8 revealed significant inhibition in cell 
proliferation and colony formation of a colon cancer cell line 
HCT116 (Nishikata et al., 2007). 
0142 CAAP1 was shown to be associated with drug 
resistance in cancers (Wijdeven et al., 2015). 
0143 CAMSAP1 was shown to be associated with out 
come in pediatric acute lymphoblastic leukemia and prog 
nosis of laryngeal Squamous cell carcinoma (Sun et al., 
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2014a: Wang et al., 2015c). CAMSAP1 was shown to be 
up-regulated in laryngeal squamous cell carcinoma (Sun et 
al., 2014a). 
0144 CAND1 is associated with prostate cancer and lung 
cancer (Zhai et al., 2014; Salon et al., 2007). 
(0145 Recent studies have shown that CANX was over 
expressed in lung cancer patients compared to healthy 
controls. These findings imply that CANX could be used as 
a diagnostic marker for lung cancer (Kobayashi et al., 
2015b). CANX was down-regulated in HT-29 cells and 
MCF-7 human breast adenocarcinoma cells growing as 
colonies compared to monolayers (Yeates and Powis, 1997). 
0146 Polymorphisms in the CARS gene have been 
linked to the development of breast cancer in the Chinese 
population. Moreover, CARS showed significantly higher 
association with different molecular networks in glioblas 
toma multiforme (He et al., 2014: Kim et al., 2012c). 
0147 CCAR1 is associated with medulloblastoma, small 
cell prostate carcinoma, colon carcinoma and non-Hodg 
kin's Lymphoma (Bish and Vogel, 2014; Levi et al., 2011; 
Scott et al., 2014: Ou et al., 2009). CCAR1 was shown to be 
down-regulated in breast cancer (Zhang et al., 2007). 
0148 CCDC110 was shown to interact with the high-risk 
human papillomavirus 18 E6 oncogene in a yeast two-hybrid 
system and thus may be a potential oncogenic target for 
cancer biotherapy (Li et al., 2008b). CCDC110 was 
described as a cancer-testis antigen associated with multiple 
myeloma which could potentially be used to vaccinate 
patients (Condomines et al., 2007). CCDC110 was shown to 
be a novel cancer-testis antigen which elicited humoral 
immune responses in patients with various types of cancer. 
Thus, CCDC110 might be a target for cancer immuno 
therapy (Monji et al., 2004). 
0149 CCNA1 encodes cyclin A1, which belongs to the 
highly conserved cyclin family involved in the regulation of 
CDK kinases (RefSeq, 2002). Elevated levels of CCNA1 
were detected in epithelial ovarian cancer, lymphoblastic 
leukemic cell lines as well as in childhood acute lympho 
blastic leukemia patients. Others have observed over-ex 
pression of CCNA1 protein and mRNA in prostate cancer 
and in tumor tissues of anaplastic thyroid carcinoma patients 
(Holmet al., 2006; Wegiel et al., 2008; Marlow et al., 2012: 
Arsenic et al., 2015). Recent studies have shown that silenc 
ing of CCNA1 in highly cyclin A1 expressing ML1 leuke 
mic cells slowed S phase entry, decreased proliferation and 
inhibited colony formation (Ji et al., 2005). 
0150. Over-expression of CCNA2 inhibits the prolifera 
tion of hepatocellular carcinoma cells. Over-expression of 
CCNA2 in endometrial adenocarcinoma cells decreases cell 
growth and increases apoptosis. CCNA2 expression in mela 
noma cells reduces tumor growth and metastasis and con 
comitantly increases apoptosis in tumors (Lau, 2011). 
CCNA2 can promote cancer cell proliferation, invasion, 
adhesion, differentiation, Survival and metastasis. It plays an 
important role in angiogenesis and extracellular matrix 
production. CCNA2 promotes tumor growth and increases 
tumor vascularization when over-expressed in gastric adeno 
carcinoma cells. Silencing of CCNA2 expression decreases 
tumor growth in pancreatic cancer cells. CCNA2 can pro 
mote the proliferation of prostate cancer cells (Lau, 2011; 
Chen and Du, 2007). CCNA2 over-expression induces epi 
thelial-mesenchymal transition, leading to laryngeal tumor 
invasion and metastasis (Liu et al., 2015e). CCNA2 is 
dysregulated in colorectal cancer (Chang et al., 2014a). 


















































































































































































































































































































































































































