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(57) ABSTRACT

Methods for in vitro diagnosis of carcinoma are disclosed. In
one aspect the invention relates to methods such as detecting
the level of transketolase like-1 polypeptide, which are espe-
cially useful for the detection of tumors and their precursory
stages based on the detection of overexpression of human
transketolase like-1 gene in biological samples. In another
aspect the invention relates to methods for treatment of dis-
orders associated with the overexpression of human transke-
tolase like-1 gene. Methods for treatment may include gene
therapeutic approaches as well as methods for inhibiting or
reducing the activity of transketolase like-1 polypeptides.
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Fig. 7: DNA and amino acid sequence of TKT-Ll

1 GCCATTCGCT CTTCAGACGC CEEAGACGTAGGAGT GGETCTTCAGACTCCARAGGGGTTG

61 GACTAATGGCGEATGCTGAGGCGAGGGCTGAGTTCCCGGAGGAGGCCAGRCCTGACAGGGE
M A DA EAZARDBETFU?PEEMA AR?PDR G

121 GCACCTTGCAGETGT TGCAAGATAT GECCAGCCGCTTGCEAATCCATTCCATCAGGECCA
T 1, Q VvV L § Db M A S R L R I HS I RAT

18l CATGCTCCACGAGCT CCGECCACCCTACAT CATGTAGCAGTTCTT CTGAGATCATGTCTG
¢ §$ T S 8 G H P T S ¢ s 8 8 S8 E I M 5 V¥V

241 TGCTGTTCTTCTACATCATGAGGTACAAGCAGTCAGATCCAGRGARTCCGGACAACGACC
L F F Y I M R ¥ K 8 D P E N P DN DR

301 GATTTETCCT CGCAARGAGACTGET CGTTTGTGEATGTEGCARCAGGATGGCTCGGACAAG
F Vv L, A X R L &8 FV DV ATGWTUL G QO @G

361 GACTGGGAGT TGCAT GTGGARTGGCATATACTGGCARGTACTTCGACAGGECCAGCTACC
L G VA CGMHAYTGXKYFDURUBAESTZYR

421 GGGTGTTCTGCCT CATGAGT GATGECGAGT CCTCAGARGGCT CTGTCTGGGAGGCAATGG
v F ¢ L, M 8 D ¢ ES S E G S V W E A M A

481 CCTTTGCTTCCTACTACRGT CTGGACAATCTTGTGGCAAT CTTTGATGTGAACCGCCTGG
F A S ¥YY S L D NULUV AIVFDVUNIRTILG

541 GACACAGTGGTGCATTECCCECCGAGCACTGCATARACATCTATCAGAGGCGCTGCCAAG
H 8 6 AL P A EBCTINTITYZGQ®RZRCE A

601 CCTTTGGGTCCAACACTTATCTCCTCRACGGCCCGGACGTGGAGECACTGTGCCAGGTAT
¥ 6 W NT Y VvV VDG RUDV YV EU®ATZLTCOQWVF

661 TCTEECAGGC TTCTCAGCTGARGCACAAGC CCACTGCTGTGGTGGCCAAGACCTTCAAGG
W Q A 8§ § VX H K P T AV V A KTF K G

721 GCCGEGECACCCCAAGTATTGAGGA TGCAGARAGT TGGCATGCAAAGCCAATGCCGAGAG
R ¢ T P B8 I ED A E S8 WHAZ KUPMPRE

781 AAAGAGCAGATGCCATTATCAAATTAATTGAGAGCCAGATACAGACCAGCAGGAATCTTG
R A DA I I KL I E S8 QI @ T 8 R NL D

841 ACCCACAGCCCCCCATTGAGGACTCACCTGAAGTCARCATCACAGATGTARGGATGACCT
P 0o P P T E D 8 P B V NI T DV R N T 8

901 CTCCACCTGATTACAGAGTTGGTGACAAGATAGCTACTCGGARAGCATGCGGTCTEGCTC
P P D YRV 6D K I ATZ RIKATCSGTEL AL

961 TGGCTAAGCTGGGCTACGCGAACAACAGAGTCCTIGTGCTGGATGGTGACACCAGETACT
A K L ¢ Y A N N R V V ¥ L D 6 DT R ¥ 8

1021 CTACTTTCTCTGAGATATTCAACAAGGAGTACCCTGAGCGCTTCATCGAGTGCTTITATGGE
T F 8 E I FP N K E Y P E R F I E C F M A

1081 CTGAACAAAACATGGETGAGC GTGGC TCTEGGCTCTCCCTCCCETEGACGEACCATTGCTT
E @ N ¥ V 8 v AL 6 ¢CA S8 R GRTTIATF

1141 TTGCTAGCACCTTTECTECC TTTCTGACTCGAGCATTTGATCACATCCGGATRGGAGGCC
A 8 T P A A F L TR APF D HIRTIOGSG L
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1201 TCGCTGAGAGCAACATCARCATTATTGGETT CCCACTGTGGGRTAT CIGTTGCTGACCATG
A E S NI NI I GS HCGV S V GDDG

1261 GTGCTTCCCAGATGGCCCTCGAGGATATAGCCATGTTCCGRACCATTCCCAAGTGCACGA
A 8 Q M A L EDIAMT FRTTIUPIZXKUCOCTTI

1321 TCTTCTACCCARCTGATGCCOTCTCCACGEAGCAT GCTGT TGCTCTGECAGCCARTGCCA
F Y P T D a2V s TEUHAVYV ATLABAWNAK

1381 AGGGGATETGCTTCATTCGGACCACCCGACCAGAAACTAT GGTTATTTACACCCCACRAAG
G M ¢ F I RTTI®RUPETMUVIYTZ?PQgE

1441 AACGCTTTGAGAT CEGACRGGCCAAGET CCTCCGCCACTGTGTCAGTGACARGGET CACAG
R F E I G Q A KV L R HEHCV S D KV TV

1501 TTATTGEAGCTGCRAATTACTGTGTATGARGCCTTAGCAGCTGCTCGATGAGCTTTCGARAC
I ¢ A 6 I T V Y EAL AAADETLS KQ

1561 ABGATATTTTTATCCGTGTCATCGACCTGT TTACCATTARACCTCTGGATGTCGCCACCA
D I F I R VvV I D L F T I K P LDV ATTI

1621 TCGTCTCCAGTGCARAARGCCACAGACGECCGEATCATTACAGTGGRGGAT CACTACCCGC
vV § S A KA TEGRI I TV EDUEHY P Q

1681 AAGET GGCAT CGEGGRAAGCTGTCTECECAGCCETCTCCATGEATCCTGACATTCAGGTTC
G ¢ I GE AV CAAYV S M DPDIQ V H

1741 ATTCGCTCGCAGTGT CGGEAGTGCC CCAGAGTEGGAAGT C CCAGGRATTGCTGGATATGT
s L AV S GV P QS G KS EE L L D MY

1801 ATGGAARTTAGTGCCAGACATATCAT AGTGGCCGTGRAAATGCATGTTGCTGARCTAAAATA
G I $ AR HI I Vv AV KCCMIL L N ¥

1861 GCTETTAGCCTTGETCTTTTGGCCT CTTTACCCTGTGTTTATGTTTGTTCCAARACCATC
1921 ATTTAAATCT CTACTGTCACATTTTGTTTCTTAAAAGCARAGCCAGCTAACRCCTTCATT
1981 CATCCCTAGT TCGGARATTCAAGCTAACTACT TACCCTTTARACTGTCACTGCATATGCA
2041 AGTACCGCTCTAATTTTTGGATéATTAAAGGGAGTTACACAACTTTTAAGTGAAAAAAAT
2101 AGGTAACAAAACAACCACCTGATAGTAAGTTTTCTGATAAGACTATAGATARGTGGTRGA
2161 GGTAATCAATTCTTCCGAAGTGITT CCTTCETGAATARCTGGTAGAGGTAATAGTTTTIT
2221 CAATGTATTT CCTTCATGAGTARAGRAART GTGGATTGAAGTATAGATTCCAGTAGCCTA
2281 GTTTCCACAGCACGATAACACCATGACGCCTACTGCTGTT CCCACCTTGEGATTCTGTGT
2341 GCTGCCATCCCACCTGCAGCTGCCCTGRRATTCCCTTCGCTGTITGCCTTCATCTCCCTC
2401 CACGT TTGAGACGCTGTCAGGCAGCAGCGARAGCT TGTTAGGATGTCCTGTGCTGCTTGT

2461 GATGAGAGCCTCCACACTGTACTGT TCARGTCAATGTTAATARAGCATITCAAARACCAAA

2521 AARAARABARAR



Patent Application Publication Jun. 3,2010 Sheet 9 of 12 US 2010/0136577 Al




Patent Application Publication Jun. 3,2010 Sheet 10 of 12 US 2010/0136577 Al




Patent Application Publication Jun. 3,2010 Sheet 11 of 12 US 2010/0136577 Al




Patent Application Publication Jun. 3,2010 Sheet 12 of 12 US 2010/0136577 Al

ey ¢
T 2, 3 K3
A R g ‘!‘?i-'-.:.‘




US 2010/0136577 Al

COMPOSITIONS AND METHODS FOR
DETECTION AND TREATMENT OF
PROLIFERATIVE ABNORMALITIES

ASSOCIATED WITH OVEREXPRESSION OF
HUMAN TRANSKETOLASE LIKE-1 GENE

[0001] The present invention relates to methods for treat-
ment and diagnosis of disorders associated with abnormally
proliferating cells. In one aspect the invention relates to meth-
ods, which are especially useful for the detection of tumors
and their precursory stages based on the detection of overex-
pression of human transketolase like-1 gene in biological
samples. In another aspect the invention relates to methods
for treatment of disorders associated with the overexpression
of human transketolase like-1 gene. Methods for treatment
may include gene therapeutic approaches as well as methods
for inhibiting or reducing the activity of transketolase like-1
polypeptides.

[0002] Despite significant scientific and medical research
efforts, neoplastic diseases still remain a major cause of
human mortality. For example each year more than 340,000
persons in Germany develop cancer and more than 210,000
die from their disease. Epithelial tumors represent the major-
ity of cancer: Lung cancer is the leading cause of cancer
deaths in males, and breast cancer is the leading cause in
females. The second leading cause of cancer deaths for both
sexes is colorectal cancer (Becker, N. and Wahrendorf, J.,
(1997) Atlas of Cancer Mortality in the Federal republic of
Germany 1981-1990, Springer-Verlag, Berlin, Heidelberg).
[0003] One major reason for this unsatisfying situation is,
that most neoplastic diseases are diagnosed at relatively late
stages, when isolated tumor cells or small tumor cell aggre-
gates were already released from the primary tumor and dis-
tributed in the whole organism of the host and might have
eventually already caused occult or frank metastatic disease.
Early cancers and in particular precancers usually do not
cause any symptoms and are not realized by the respective
patients.

[0004] To overcome this, more research efforts and clinical
programs are required to improve cancer early detection tech-
nologies, as well as to develop true preventive or therapeutic
vaccination strategies to immunize patients either before a
defined cancer emerged or after resection of a cancer or its
precursors to prevent survival of disseminated isolated cancer
cells (DTCs) which might have been released from the neo-
plasm either before or during primary surgical intervention.
[0005] For few cancers, in particular cancer of the uterine
cervix efficient cancer early detection programs could be
established. The subsequent reduction of mortality rates asso-
ciated with these specific neoplasms convincingly demon-
strated the high effectiveness of the early detection programs.
[0006] To summarize, unfortunately, the diagnostic meth-
ods used so far are relatively insensitive and take the risk to
yield false-positive results due to lack of specificity. More-
over, by using the current diagnostic methods any conclu-
sions as regards the grade of malignancy, the progression of
the tumor and its potential for metastasising cannot be pre-
cisely predicted.

[0007] Thus, the use of reliable diagnostic molecular mark-
ers would be highly beneficial for an understanding of the
molecular basis of epithelial tumors, e.g. colon tumors, for
distinguishing benign from malignant tissue and for grading
and staging carcinomas, particularly for patients with
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metastasising cancer having a very bad prognosis. It can be
expected that such markers are also useful for the develop-
ment of novel therapeutic avenues for cancer treatment.
[0008] The understanding of the molecular events underly-
ing the transition of a normal cell into a tumor cell of different
grades of aggressiveness and the availability of appropriate
experimental systems to select for cancer-associated genes
are absolute prerequisites for the identification of such novel
diagnostic markers and therapeutic drug targets.

[0009] It is commonly accepted that tumorigenesis repre-
sents a complex multistage process in which genetic changes
and environmental factors are thought to deregulate the cel-
lular processes that control cell proliferation and differentia-
tion. This multistep process is well illustrated for example by
colorectal cancers, which typically develop over decades and
appear to require multiple genetic events for completion (for
review Kinzler and Vogelstein, 1996, Cell 87, 159-170). Both
inheritance of altered genes (resulting in a marked predispo-
sition) and genomic instability (caused by genotoxic agents
from the environment) resulting in additional somatic muta-
tions contribute to this process. Clearly, the list of decisive
players causally involved in tumor formation is far from being
complete and will obviously vary depending on the type of
tumor.

[0010] Thus, the technical problem underlying the present
invention is to provide means for diagnosis and therapy of
epithelial tumors, which overcome the disadvantages of the
presently available diagnostic and therapeutic methods.
[0011] The solution to said technical problem is achieved
by providing the embodiments characterized in the claims.
[0012] The present invention is based on the inventors find-
ings, that human transketolase like-1 gene as given in SEQ.
ID. 1 (cf. TKT-L1, TKR: NM__012253; Accession number:
X91817) is highly overexpressed in tissue of colon carci-
noma, pancreatic carcinoma, lung cancer and gastric cancer
compared to the level found in respective normal control
tissue. This is especially valuable for diagnostic purposes, as
transketolase enzyme is not comparably overexpressed in
tumour tissue.

[0013] Thus a method for diagnosis of tumors can be based
on the detection of overexpression of transketolase like-1
gene products in biological samples. According to the
detected presence or absence and/or level of transketolase
like-1 gene products it is possible to predict the disease
course, to assess prognosis and to tailor adequate therapy for
patients.

[0014] Furthermore the invention enables for therapeutic
methods applicable to disorders associated with the overex-
pression of transketolase like-1 gene products. On the one
hand the invention provides methods using transketolase
like-1 nucleic acids or polypeptides for the therapy of disor-
ders. On the other hand the invention provides for methods
based on the reduction of the enzymatic activity of transke-
tolase like-1 gene polypeptides. Thus it is one aspect of the
invention to provide a method for rational tumor management
based on the detection of transketolase like-1 gene products in
patient samples and the tailoring of a therapy correlated to the
detected overexpression of said gene products.

[0015] Finally the present invention relates to diagnostic
and research kits and to pharmaceutical compositions useful
for performing the methods disclosed herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1: Detection of the overexpression of transke-
tolase like-1 gene by RT-PCR in colon carcinomas; the dia-



US 2010/0136577 Al

gram shows the induction of expression of the transketolase
like-1 gene in tissue of colon carcinoma in comparison to
control tissue.

[0017] FIG. 2: Detection of the overexpression of transke-
tolase like-1 gene by RT-PCR in lung adenocarcinomas; the
diagram shows the induction of expression of the transketo-
lase like-1 gene in tissue of lung adenocarcinoma in compari-
son to control tissue.

[0018] FIG. 3: Detection of the overexpression of transke-
tolase like-1 gene by RT-PCR in carcinomas of the stomach;
the diagram shows the induction of expression of the transke-
tolase like-1 gene in tissue of carcinomas of the stomach in
comparison to control tissue.

[0019] FIG. 4: Detection of the overexpression of transke-
tolase by RT-PCR in colon carcinomas; the diagram shows
the induction of expression of transketolase in tissue of colon
carcinoma in comparison to control tissue.

[0020] FIG. 5: Detection of the overexpression of transke-
tolase by RT-PCR in lung adenocarcinomas; the diagram
shows the induction of expression of transketolase in tissue of
lung adenocarcinoma in comparison to control tissue.
[0021] FIG. 6: Detection of the overexpression of transke-
tolase by RT-PCR in carcinomas of the stomach; the diagram
shows the induction of expression of transketolase in tissue of
carcinoma of the stomach in comparison to control tissue.
[0022] FIG. 7: DNA and amino acid sequence of tktl1; the
part of the protein being used for the immunization for anti-
body generation is given in bold letters; additionally peptides
are underlined which were used for peptide immunization for
antibody generation.

[0023] FIG. 8: Immunohistochemical analysis of gastric
carcinoma (B) and corresponding normal tissue (A) employ-
ing a primary antibody directed against tktll. In the carci-
noma of patient 1666 a strong overexpression of the tktll
protein is detectable.

[0024] FIG. 9: Immunohistochemical analysis of gastric
carcinoma patient 1682 (A) and 1697 (B) employing a pri-
mary antibody directed against tktll. In the carcinoma of
patient 1682 a strong overexpression of the tktll protein is
detectable in the nucleus and the cytoplasm. In the carcinoma
of patient 1697 a very strong overexpression of the tktll
protein is detectable in the nucleus and the cytoplasm.
[0025] FIG. 10: Immunohistochemical analysis of gastric
carcinoma patient 1699 employing a primary antibody
directed against tktl1. FIG. A shows a carcinoma with an area
of normal tissue. Whereas in the normal tissue a low expres-
sion of tktll is detectable a strong overexpression of tktl1 is
present in the tumor cells of the carcinoma. A magnification
ofthe border between normal and tumor tissue is shown in B.
A tumor specific granular staining pattern is detectable.
[0026] FIG. 11: Immunohistochemical analysis of gastric
carcinoma patient 1698 employing a primary antibody
directed against tktl1. InFIG. A astrong overexpression of the
tktl1 protein is detectable in the nucleus and the cytoplasm of
gastric tumor cells. A low or absent expression is detectable in
surrounding fibroblasts. A magnification of an area of carci-
noma cells with surrounding connective tissue is shown in B.
A tumor specific granular staining pattern is detectable.
[0027] The present invention provides methods for detec-
tion and treatment of disorders characterized by abnormal
cell proliferation, such as e.g. cancers.

[0028] Itis a first aspect of the present invention to provide
a method for the detection of disorders characterized by
abnormal cell proliferation, such as e.g. cancers based on the
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determination of the presence or absence and/or the level of
expression of human transketolase like-1 gene as given in
SEQ. ID. 1 (cf. TKT-L1, TKR: NM_012253; Accession
number: X91817) in biological samples.

[0029] It is a second aspect of the present invention to
provide a method for treatment of disorders characterized by
abnormal cell proliferation, such as e.g. cancers using human
transketolase like-1 gene products as therapeutically active
agents.

[0030] A third aspect of the present invention is a research
or diagnostic test kit for performing the reactions involved in
the detection of the presence or absence and/or the level of
overexpression of human transketolase like-1 gene.

[0031] A fourth aspect of the present invention relates to
pharmaceutical compositions applicable in the treatment of
disorders according to the present invention.

[0032] Transketolase like-1 gene products as used in the
context of the present invention may comprise polypeptides
and nucleic acids encoded by the transketolase like-1 gene.
[0033] The polypeptides and polynucleotides used for per-
forming the method according to the present invention are
isolated. This means that the molecules are removed from
their original environment. Naturally occurring proteins are
isolated if they are separated from some or all of the materials,
which coexist in the natural environment. Polynucleotides are
isolated for example if they are cloned into vectors.

[0034] Human transketolase like-1 nucleic acid molecules
used for performing a method according to the present inven-
tion may comprise polynucleotides or fragments thereof. Pre-
ferred polynucleotides may comprise at least 20 consecutive
nucleotides, preferably at least 30 consecutive nucleotides
and more preferably at least 45 consecutive nucleotides, that
are identical, share sequence homology or encode for identi-
cal, or homologous polypeptides, compared to the wild type
transketolase like-1 polypeptides, but do not encode other
transketolase like polypeptides or transketolases. The nucleic
acids according to the present invention may also be comple-
mentary or reverse complementary to any of said polynucle-
otides. Polynucleotides may for example include single-
stranded (sense or antisense) or double-stranded molecules,
and may be DNA (genomic, cDNA or synthetic) or RNA.
RNA molecules comprise as well hnRNA (containing
introns) as mRNA (not containing introns). According to the
present invention the polynucleotides may also be linked to
any other molecules, such as support materials or detection
marker molecules, and may, but need not, contain additional
coding or non-coding sequences.

[0035] The human transketolase like-1 polynucleotides
used according to the present invention may be native
sequences or variants thereof. The variants may contain one
or more substitutions, additions, deletions and/or insertions
such that the immunogenicity of the encoded polypeptide is
not diminished, relative to the native tumor protein. Variants
may for example be allelic variations of the polynucleotides.
Allelic variation as used herein is an alternative form of the
gene, which may result from at least one mutation in the
nucleic acid sequence. Alleles may result in altered mRNAs
or polypeptides whose structure or function may or may not
be altered. Any given gene may have none, one, or many
allelic forms. Common mutational changes, which give rise
to alleles, are generally ascribed to natural deletions, addi-
tions, or substitutions of nucleotides. Each of these types of
changes may occur alone or in combination with the others,
one or more times in a given sequence. The variants according
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to the present invention show preferably 70%, more prefer-
ably at least 80% and most preferably at least 90% of
sequence identity to the native nucleic acid molecules dis-
closed herein. Methods for determination of sequence simi-
larity are known to those of ordinary skill in the art.

[0036] One example for detecting the similarity of
sequences may be carried out using the FastA and/or BlastN
bioinformatics software accessible on the HUSAR server of
the DKFZ Heidelberg.

[0037] Nucleic acids as used in the context of the present
invention may be all polynucleotides, which hybridise to
probes specific for the transketolase like-1 sequences used
herein under stringent conditions. Stringent conditions
applied for the hybridisation reaction are known to those of
ordinary skill in the art and may be applied as described in
Sambrook et al. Molecular cloning: A Laboratory Manual,
2nd Edition, 1989.

[0038] The present invention also comprises polynucle-
otides, that due to the degeneracy of the genetic code encode
the polypeptides natively encoded by human transketolase
like-1 nucleic acids while not showing the percentage of
sequence homology as described above within the nucleic
acid sequence. Such nucleic acids may for example arise by
changing the codons present in the disclosed sequences by
degenerate codons and so preparing a synthetic nucleic acid.
The preparation of such artificial nucleic acid sequences may
be achieved by the methods known to those skilled in the art.
[0039] The human transketolase like-1 nucleotide
sequences used according to the present invention may be
joined to a variety of other nucleic acid sequences using the
known recombinant DNA techniques. The sequences may for
example be cloned into any of a variety of cloning vectors,
such as plasmid, phagemids, lambda phage derivatives and
cosmids. Furthermore vectors such as expression vectors,
replication vectors, probe generation vectors and sequencing
vectors may be joined with the sequences disclosed herein.
[0040] Sequences that may be cloned to the nucleic acids
according to the present invention comprise as well coding
sequences as non-coding sequences and regulatory sequences
including promoters, enhancers and terminators. The human
transketolase like-1 nucleic acid sequences disclosed herein
might for example be present in combination with other cod-
ing sequences. These sequences may encode for a variety of
proteins such as enzymes, receptors, antigens, immunogenic
fragments or epitopes, binding proteins, etc. The nucleic acid
sequences may be joined directly or may be separated by a
stretch of nucleic acids coding for a spacer or linker region.
The nucleic acid sequences may also be separated by a stretch
ofnucleic acids that may be removed after transcription of the
sequence. Non-coding sequences, that may be joined to the
sequences disclosed herein may for example be promoter
regions, enhancers, cis regulatory elements, 5' untranslated
regions, terminators etc.

[0041] In a preferred embodiment human transketolase
like-1 polynucleotides may be formulated such, that they are
able to enter prokaryotic or eukaryotic cells such as mamma-
lian cells and to be expressed in said cells. Such formulations
may be for example useful for therapeutic purposes. The
expression of nucleic acid sequences in target cells may be
achieved by any method known to those skilled in the art. The
nucleic acids may for example be joined to elements that are
apt to enable their expression in a host cell. Such elements
may comprise promoters or enhancers, such as CMV-,
SV40-, RSV-, metallothionein I- or polyhedrin-promoters
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respectively CMV- or SV40-enhancers. Possible methods for
the expression are for example incorporation of the poly-
nucleotide into a viral vector including adenovirus, adeno-
associated virus, retrovirus, vaccinia virus or pox virus. Viral
vectors for the purpose of expression of nucleic acids in
mammalian host cells may comprise pcDNA3, pMSX,
pKCR, pEFBOS, cDMB, pCEV4 etc. These techniques are
known to those skilled in the art.

[0042] Fragments of the human transketolase like-1
sequence used herein may comprise oligonucleotides such as
nucleic acid probes for hybridisation purposes, primers for
amplification reactions or antisense constructs for use in anti-
sense techniques. Nucleic acid probes according to the
present invention may be any nucleic acid probe that has a
sequence at least 80% identical to a part of at least 15 con-
secutive nucleotides of the human transketolase like-1 gene
nucleic acid sequence or is complementary or reverse
complementary to such a sequence but does not hybridise to
an other transketolase or transketolase like sequence. The
nucleic acid probes according to the present invention are
furthermore characterized, in that they hybridise under strin-
gent conditions to nucleic acids of the sequence disclosed
herein. Primers may be any nucleotides that are suitable for
carrying out a specific amplification reaction. Thus the prim-
ers used according to the present invention may be nucleic
acid oligomers of at least 15 consecutive nucleotides with a
sequence identity of at least 80% compared to the human
transketolase like-1 gene sequence or may be complementary
or reverse complementary to such a sequence. The primers
according to the present invention specifically hybridise to
the sequence disclosed herein or a part thereof under condi-
tions suitably applied in the course of a nucleic acid amplifi-
cation reaction but do not hybridise to an other transketolase
or transketolase like sequence. Antisense oligonucleotides as
used herein may be nucleic acid molecules reverse comple-
mentary to the transcripts of the disclosed coding sequence,
that are able to bind to the transcripts by base pairing and such
inhibit or reduce expression of said coding sequence.

[0043] The nucleic acids used according to the present
invention may also be chemically pre-treated nucleic aids.
Such chemically pre-treated nucleic acids may comprise any
nucleic acid as disclosed herein, which has been treated with
a chemical agent suitable to result in modifications in the
nucleic acid molecules. Said modifications may for example
comprise specific modifications of particular bases within the
nucleic acid. Such chemical treatments may comprise treat-
ment with e.g. sodium bisulphite, hydrazine or potassium
permanganate. The sequences of special interest in experi-
ments using chemical pre-treatment of nucleic acids may for
example comprise coding or non-coding regions of the
sequences. Examples of non-coding regions that may be
treated by chemicals are promoter regions or CpG islands in
5'UTRs.

[0044] Human transketolase like-1 polypeptides as used
according to the present invention may comprise amino acid
chains of any length, including full length proteins, wherein
the amino acid residues are linked by covalent peptide bonds.
Thus, a polypeptide comprising a portion of one of the above
human transketolase like-1 proteins, e.g. a protein comprising
the amino acid sequence of human transketolase like-1 pro-
tein, may consist entirely of the portion, or the portion may be
present within a larger polypeptide that contains additional
sequences. The additional sequences may be derived from the
native protein or may be heterologous, and such sequences
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may (but need not) be immunoreactive and/or antigenic. As
detailed below, such polypeptides may be isolated from
tumor tissue or prepared by synthetic or recombinant means.
[0045] As used herein, a polypeptide exhibiting biological
properties of the human transketolase like-1 polypeptide is
understood to be a polypeptide having at least one of the
activities, such as enzymatic activities (transketolase activ-
ity), inter protein interaction activities, responsiveness of the
enzymatic activity to thiamine presence, or antigenic or
immunogenic properties e.g. capability of binding an anti-
body directed against said polypeptide (i.e. comprising an
immunogenic portion) of said human transketolase like-1
polypeptide.

[0046] Immunogenic portion as used herein is a portion of
a protein that is recognized by a B-cell and/or T-cell surface
antigen receptor. The immunogenic portions comprise at least
5 amino acid residues, more preferably at least 10 amino acid
residues and most preferably at least 15 amino acid residues
of the protein disclosed herein. In a preferred embodiment of
the present invention, particular domains of the protein, such
as for example transmembrane domains or N-terminal leader
sequences have been deleted.

[0047] The immunogenic portions according to the present
invention react with antisera or specific antibodies in the same
or nearly same intensity as the native full length proteins. The
immunogenic portions are generally identified using the tech-
niques well known in the art. Possible techniques are for
example screening of the polypeptides for the ability to react
with antigen-specific antibodies, antisera and/or T-cell lines
or clones.

[0048] The human transketolase like-1 polypeptides used
according to the present invention comprise also variants of
the native proteins. These variants may differ from the native
protein in one or more alterations such as substitutions, dele-
tions, additions and/or insertions. The immunoreactivity and
or biological activity of the variants according to the present
invention is not substantially diminished compared to the
native proteins. In a preferred embodiment of the invention
the immunoreactivity and or activity is diminished less than
50%, in a more preferred embodiment the immunoreactivity
and or activity is diminished less than 20% compared to the
native polypeptides. In another preferred embodiment of the
present invention the variants of the polypeptides may be
varied, such that the activity of the native protein is increased,
decreased or lost. These variants may for example be
employed in the therapy of disorders associated with the
overexpression of human transketolase like-1 gene. In a pre-
ferred embodiment variants may be deficient in one or more
portions, such as for example N-terminal leader sequences,
transmembrane domains or small N- and/or C-terminal
sequences. The variants exhibit preferably 70%, more pref-
erably at least 90% and most preferably at least 95% identity
to the polypeptides disclosed according to the present inven-
tion.

[0049] The variants used according to the present invention
comprise preferably conservative substitutions, so that the
amino acids changed are substituted for amino acids with
similar properties. The properties concerned may include
polarity, charge, solubility, hydrophobicity, hydrophilicity
and/or amphipathic nature of the amino acid residues.
[0050] The variants used according to the invention may
also comprise additional terminal leader sequences, linkers or
sequences, which enable synthesis, purification or stability of
the polypeptides in an easier or more comfortable way.
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[0051] Variants of the polypeptides used in the methods
according to the present invention may be produced by means
of conventional molecular biological processes (see, e.g.,
Sambrook et al., 1989, Molecular Cloning, A Laboratory
Manual, 2nd edition Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y.) For example it is possible to intro-
duce different mutations into the nucleic acid molecules of
the invention. As a result a human transketolase like-1
polypeptide with possibly modified biological properties
may be synthesized. One possibility is the production of
deletion mutants in which nucleic acid molecules are pro-
duced by continuous deletions from the 5'- or 3'-terminal of
the coding DNA sequence and that lead to the synthesis of
polypeptides that are shortened accordingly. Another possi-
bility is the introduction of single-point mutations at positions
where a modification of the amino acid sequence influences,
e.g., the enzyme activity or the regulation of the enzyme. By
this method muteins can be produced, for example, that pos-
sess a modified Km-value or that are no longer subject to the
regulation mechanisms that normally exist in the cell, e.g.
with regard to allosteric regulation or covalent modification.
Such muteins might e.g. be valuable as therapeutically useful
compounds, e.g. antagonists.

[0052] For the manipulation in prokaryotic cells by means
of genetic engineering the nucleic acid molecules used for the
methods of the invention or parts of these molecules can be
introduced into plasmids allowing a mutagenesis or a modi-
fication of a sequence by recombination of DNA sequences.
By means of conventional methods (cf. Sambrook et al.,
supra) bases may be exchanged and natural or synthetic
sequences may be added. In order to link the DNA fragments
with each other, adapters or linkers may be added to the
fragments. Furthermore, manipulations may be performed
that provide suitable cleavage sites or that remove superfluous
DNA or cleavage sites. Ifinsertions, deletions or substitutions
are possible, in vitro mutagenesis, primer repair, restriction or
ligation may be performed. As analysis method usually
sequence analysis, restriction analysis and other biochemical
or molecular biological methods may be used.

[0053] The polypeptides may comprise fusion or chimeric
polypeptides containing sequences disclosed herein. Fusion
proteins comprise the inventive polypeptide, a portion thereof
or variants of the inventive polypeptide or portions thereof
together with any second and further polypeptides, such as
once more the inventive polypeptide, a portion thereof or
variants of the inventive polypeptide or portions thereof and/
or any heterologous polypeptides. Heterologous polypep-
tides may comprise enzymes, receptor molecules, antigens,
antigenic or immunogenic epitopes or fragments thereof,
antibodies or fragments thereof, signalling polypeptides or
signal transducing polypeptides etc. The immunogenic pro-
tein may for example be capable of eliciting a recall response.
Examples of such proteins include tetanus, tuberculosis and
hepatitis proteins (see, for example, Stoute et al. New Engl. J.
Med.,336:86-91 (1997)). In one embodiment of the invention
the fusion peptides may be constructed for enhanced detec-
tion or purification of the polypeptides. For the purpose of
purification tags, such as e.g. his-tags, myc-tags etc. may be
added to the polypeptides. For the purpose of detection anti-
genic portions, enzymes, chromogenic sequences etc. may be
fused to the polypeptides. The fusion proteins of the present
invention may (but need not) include a linker peptide between
the first and second polypeptides.
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[0054] A nucleic acid sequence encoding a fusion protein
used in the present invention is constructed using known
recombinant DNA techniques to assemble separate nucleic
acid sequences encoding the first and second polypeptides
into an appropriate expression vector. The 3' end of a nucleic
acid sequence encoding the first polypeptide is ligated, with
or without a peptide linker, to the 5' end of a nucleic acid
sequence encoding the second polypeptide ensuring the
appropriate reading frames of the sequences to permitmRNA
translation of the two nucleic acid sequences into a single
fusion protein that retains the biological activity of both the
first and the second polypeptides.

[0055] A peptide linker sequence may be employed to
separate the first and the second polypeptides by a distance
sufficient to ensure, that each polypeptide folds into its sec-
ondary and tertiary structures. Such a peptide linker sequence
is incorporated into the fusion protein using standard tech-
niques well known in the art. Suitable peptide linker
sequences may be chosen based on the following factors: (1)
their ability to adopt a flexible extended conformation; (2)
their inability to adopt a secondary structure that could inter-
act with functional epitopes on the first and second polypep-
tides; and (3) the lack of hydrophobic or charged residues that
might react with the polypeptide functional epitopes. Pre-
ferred peptide linker sequences contain Gly, Asn and Ser
residues. Other near neutral amino acids, such as Thr and Ala
may also be used in the linker sequence. Amino acid
sequences which may be usefully employed as linkers
include those disclosed in Maratea et al., Gene 40:39-46,
1985; Murphy et al., Proc. Natl. Acad. Sci. USA 83:8258-
8262, 1986; U.S. Pat. No. 4,935,233 and U.S. Pat. No. 4,751,
180. The linker sequence may be from 1 to about 50 amino
acids in length. Peptide sequences are not required when the
first and second polypeptides have non-essential N-terminal
amino acid regions that can be used to separate the functional
domains and prevent steric interference.

[0056] Thehuman transketolase like-1 polypeptides for use
in the method according to the present invention and nucleic
acids encoding such polypeptides, may be isolated from
tumor tissue using any of a variety of methods well known in
the art. Nucleic acid sequences corresponding to a gene (or a
portion thereof) encoding one of the inventive tumor polypep-
tides may be isolated from a tumor ¢cDNA library using a
subtraction technique. Partial nucleic acid sequences thus
obtained may be used to design oligonucleotide primers for
the amplification of full-length nucleic acid sequences from a
human genomic nucleic acid library or from a tumor cDNA
library in a polymerase chain reaction (PCR), using tech-
niques well known in the art (see, for example, Mullis et al.,
Cold Spring Harbor Symp. Quant. Biol. 51:263, 1987; Erlich
ed., PCR Technology, Stockton Press, New York, 1989). For
this approach, sequence-specific primers may be designed
based on the nucleotide sequences provided herein and may
be purchased or synthesized.

[0057] The human transketolase like-1 polypeptides used
for the method disclosed herein may also be generated by
synthetic means. In particular, synthetic polypeptides having
fewer than about 100 amino acids, and generally fewer than
about 50 amino acids, may be generated using techniques
well known to those of ordinary skill in the art. For example,
such polypeptides may be synthesized using any of the com-
mercially available solid-phase techniques, such as the Mer-
rifield solid-phase synthesis method, where amino acids are
sequentially added to a growing amino acid chain (see, for
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example, Merrifield, J. Am. Chem. Soc. 85:2149-2146,
1963). Equipment for automated synthesis of polypeptides is
commercially available from suppliers such as Perkin Elmer/
Applied BioSystems Division (Foster City, Calif.), and may
be operated according to the manufacturer’s instructions.

[0058] The ligated nucleic acid sequences encoding the
polypeptides used for the methods disclosed herein are oper-
ably linked to suitable transcriptional or translational regula-
tory elements known to the person skilled in the art. The
regulatory elements responsible for expression of nucleic
acid may be located e.g. 5' to the nucleic acid sequence
encoding the first polypeptides, within the coding sequences
or 3' to the nucleic acid sequences encoding the first or any
further polypeptide. Stop codons required to end translation
and transcription termination signals are present 3' to the
nucleic acid sequence encoding the second polypeptide.

[0059] The polypeptides used for the methods according to
the present invention may be isolated. This means that the
molecules may be removed from their original environment.
Naturally occurring proteins are isolated if they are separated
from some or all of the materials, which coexist in the natural
environment. Polynucleotides are isolated for example ifthey
are cloned into vectors.

[0060] In certain preferred embodiments, described in
more detail below, the polypeptides used in a method as
disclosed herein may be prepared in an isolated, substantially
pure form (i.e., the polypeptides are homogenous as deter-
mined by amino acid composition and primary sequence
analysis). Preferably, the polypeptides are at least about 90%
pure, more preferably at least about 95% pure and most
preferably at least about 99% pure. The substantially pure
polypeptides may for example be employed in pharmaceuti-
cal compositions.

[0061] Furthermore the present invention makes use of
binding agents that specifically bind to a human transketolase
like-1 protein. These binding agents may comprise for
example antibodies and antigen-binding fragments, bifunc-
tional hybrid antibodies, peptidomimetics containing mini-
mal antigen-binding epitopes etc.

[0062] Anantibody orantigen-binding agent is said to react
specifically, if itreacts at a detectable level with a protein used
herein, and does not significantly react with other proteins.
The antibodies according to the present invention may be
monoclonal or polyclonal antibodies. As used herein, the
term antibody or monoclonal antibody is meant to include
intact molecules as well as antibody fragments (such as, for
example, Fab and F(ab")2 fragments), which are capable of
specifically binding to protein. Fab and F(ab")2 fragments
lack the Fc fragment of intact antibody, clear more rapidly
from the circulation, and may have less non-specific tissue
binding than an intact antibody (Wahl et al., J. Nucl. Med.
24:316-325 (1983). Thus, these fragments are preferred, as
well as the products of a Fab or other immunoglobulin expres-
sion library. Moreover, antibodies used in the present inven-
tion include chimeric, single chain, and humanized antibod-
ies.

[0063] According to the present invention binding agents
may be used isolated or in combination. By means of combi-
nation it is possible to achieve a higher degree of sensitivity.
The term antibody, preferably, relates to antibodies, which
consist essentially of pooled monoclonal antibodies with dif-
ferent epitopic specificities, as well as distinct monoclonal
antibody preparations.



US 2010/0136577 Al

[0064] Monoclonal antibodies are made from an antigen
containing fragments of the polypeptide used in the invention
using any of a variety of techniques known to those of ordi-
nary skill in the art; see, e.g., Harlow and Lane, Antibodies: A
Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In
one such technique, an immunogen comprising the antigenic
polypeptide or a synthetic part thereofis initially injected into
any of a wide variety of mammals (e.g., mice, rats, rabbits,
sheep and goats). In this step, the polypeptides of this inven-
tion may serve as the immunogen without modification.
Alternatively, particularly for relatively short polypeptides, a
superior immune response may be elicited if the polypeptide
is joined to a carrier protein, such as bovine serum albumin or
keyhole limpet hemocyanin. The immunogen is injected into
the animal host, preferably according to a predetermined
schedule incorporating one or more booster immunizations,
and the animals are bled periodically. Polyclonal antibodies
specific for the polypeptide may then be purified from such
antisera by, for example, affinity chromatography using the
polypeptide coupled to a suitable solid support.

[0065] Monoclonal antibodies specific for the antigenic
polypeptide of interest may be prepared, for example, using
the technique of Kéhler and Milstein, Eur. J. Immunol. 6:511-
519, 1976, and improvements thereto. Briefly, these methods
involve the preparation of immortal cell lines capable of
producing antibodies having the desired specificity (i.e., reac-
tivity with the polypeptide of interest). Such cell lines may be
produced, for example, from spleen cells obtained from an
animal immunized as described above. The spleen cells are
then immortalized by, for example, fusion with a myeloma
cell fusion partner, preferably one that is syngeneic with the
immunized animal. A variety of fusion techniques may be
employed. For example, the spleen cells and myeloma cells
may be combined with a non-ionic detergent for a few min-
utes and then plated at low density on a selective medium that
supports the growth of hybrid cells, but not myeloma cells. A
preferred selection technique uses HAT (hypoxanthine, ami-
nopterin, thymidine) selection. After a sufficient time, usually
about 1 to 2 weeks, colonies of hybrids are observed. Single
colonies are selected and tested for binding activity against
the polypeptide. Hybridomas having high reactivity and
specificity are preferred.

[0066] Monoclonal antibodies may be isolated from the
supernatants of growing hybridoma colonies. In addition,
various techniques may be employed to enhance the yield,
such as injection of the hybridoma cell line into the peritoneal
cavity of a suitable vertebrate host, such as a mouse. Mono-
clonal antibodies may then be harvested from the ascites fluid
or the blood. Contaminants may be removed from the anti-
bodies by conventional techniques, such as chromatography,
gel filtration, precipitation, and extraction. The human tran-
sketolase like-1 polypeptides may be used in the purification
process in, for example, an affinity chromatography step.

[0067] The human transketolase like-1 specific antibodies
used according to the present invention may comprise further
binding sites for either therapeutic agents or other polypep-
tides or may be coupled to said therapeutic agents or polypep-
tides. Therapeutic agents may comprise drugs, toxins, radio
nuclides and derivatives thereof. The agents may be coupled
to the binding agents either directly or indirectly for example
by a linker or carrier group. The linker group may for example
function in order to enable the coupling reaction between
binding agent and therapeutic or other agent or the linker may
act as a spacer between the distinct parts of the fusion mol-
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ecule. The linker may also be cleavable under certain circum-
stances, so as to release the bound agent under said condi-
tions. The therapeutic agents may be covalently coupled to
carrier groups directly or via a linker group. The agent may
also be non-covalently coupled to the carrier. Carriers that can
be used according to the present invention are for example
albumins, polypeptides, polysaccharides or liposomes.
[0068] The human transketolase like-1 specific antibodies
used according to the present invention may be coupled to one
or more agents. The multiple agents coupled to one antibody
may be all of the same species or may be several different
agents bound to one antibody.

[0069] The methods disclosed herein are applicable to all
eukaryotic organisms prone to be affected by disorders asso-
ciated with the overexpression of transketolase like-1 gene.
Individuals as used in the context of the present invention may
for example comprise mammals, such as animals of agricul-
tural interest (cows, sheep, horses, pigs, etc.), companion
animals (cats, dogs, etc.), animals commonly employed for
research use (rats, mice, hamsters, etc.) or human beings.
[0070] Diagnosis as used in the context of the present
invention may comprise determining the level of human tran-
sketolase like-1 gene products in a sample. Based upon the
determined level of human transketolase like-1 gene products
in the samples individuals can be subdivided into subgroups.
The subgroups may be created according to clinical data, such
as e.g. survival, recurrence of disease, frequency of
metastases etc., related to the particular level of transketolase
like-1 gene products determined in the samples.

[0071] Based upon these subgroups an assessment of prog-
nosis may be done. According to the subgroups the therapy of
the individuals affected by the tumors may be tailored.
[0072] For example the overexpression of transketolase
like-1 gene and an enhanced activity of the pentose-phos-
phate cycle in a subset of colon, stomach, pancreas and lung
tumors suggest a mechanism by which thiamine (vitamin B1)
promotes nucleic acid ribose synthesis and tumor cell prolif-
eration via the nonoxidative transketolase pathway. Therefore
the thiamine intake of cancer patients has direct conse-
quences for the growth rate of tumors with an overexpression
of the transketolase like-1 gene. This provides also back-
ground information and helps to develop guidelines for alter-
native treatments with antithiamine transketolase inhibitors
in the clinical setting. Clinical and experimental data demon-
strate increased thiamine utilization of human tumors and its
interference with experimental chemotherapy. Analysis of
RNA ribose indicates that glucose carbons contribute to over
90% of ribose synthesis in cultured cervix and pancreatic
carcinoma cells and that ribose is synthesized primarily
through the thiamine dependent transketolase pathway
(>70%). Antithiamine compounds significantly inhibit
nucleic acid synthesis and tumor cell proliferation in vitro and
in vivo in several tumor models. The medical literature
reveals little information regarding the role of the thiamine
dependent transketolase reaction in tumor cell ribose produc-
tion, which is a central process in de novo nucleic acid syn-
thesis and the salvage pathways for purines.

[0073] As thiamine dependent transketolase pathway is the
central avenue supplying ribose phosphate for nucleic acids
in tumors an excessive thiamine supplementation may be
responsible for failed therapeutic attempts to terminate can-
cer cell proliferation. The detection of a subset of colon and
lung tumors with an overexpression of the transketolase
like-1 gene provides an important step to an individualized
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cancer therapy and limited administration of thiamine and
concomitant treatment with transketolase inhibitors is a more
rational approach to treat cancer.

[0074] Thus based on the detection of overexpression of
TKT-L1 new treatment strategies may be tailored targeting
specific biochemical reactions of pentose-phosphate cycle by
hormones related to glucose metabolism, controlling thia-
mine intake, the cofactor of the nonoxidative transketolase
pentose-phosphate cycle reaction, or treating cancer patients
with antithiamine analogues.

[0075] Thus in one embodiment of the invention disorders
characterized by overexpression of human transketolase
like-1 gene may be treated in accordance to the level of
overexpression of transketolase like-1 gene. Using the non-
oxidative pentose-phosphate cycle reactions to inhibit glu-
cose utilizing pathways selectively for nucleic acid produc-
tion offers a new target site for cancer treatment with a strong
regulatory effect on the cell cycle.

[0076] Inone embodiment the treatment of disorders asso-
ciated with overexpression of transketolase like-1 gene may
comprise restricted administration of thiamine to the affected
individuals. In another embodiment the treatment may com-
prise the administration of transketolase inhibitors, such as
e.g. antithiamine compounds.

[0077] Monitoring may comprise detecting the level of
human transketolase like-1 gene products in samples taken at
different points in time and determining the changes in said
level. According to said changes the course of the disease can
be followed. The course of the disease may be used to select
therapy strategies for the particular individual.

[0078] Another aspect of diagnosis and monitoring of the
disease course according to the present invention may com-
prise the detection of minimal residual disease. This may
comprise for example the detection of a human transketolase
like-1 gene products level in one or more body samples fol-
lowing initial therapy of an individual once or at several time
points. According to the level of human transketolase like-1
gene products detected in the samples one may select a suit-
able therapy for the particular individual.

[0079] In another preferred embodiment the diagnostic
method is carried out to detect disseminated tumor cells in
biological samples as diagnosis of minimal residual disease
(MRD).

[0080] Disorders characterized by abnormal cell prolifera-
tion, as used in the context of the present invention, may
comprise for example neoplasms such as benign and malig-
nant tumors, carcinomas, sarcomas, leukemias, lymhomas or
dysplasias. Tumors may comprise tumors of the head and the
neck, tumors of the respiratory tract, tumors of the gas-
trointestinal tract, tumors of the urinary system, tumors of the
reproductive system, tumors of the endocrine system, tumors
of the central and peripheral nervous system, tumors of the
skin and its appendages, tumors of the soft tissues and bones,
tumors of the lymphopoietic and hematopoietic system etc.
[0081] Ina preferred embodiment the tumor is for example
cancer of the of the head and the neck, cancer of the respira-
tory tract, cancer of the gastrointestinal tract, cancer of the
skin and its appendages, cancer of the central and peripheral
nervous system, cancer of the urinary system, cancer of the
reproductive system, cancer of the endocrine system, cancer
of the soft tissues and bone, cancer of the hematopoietic and
lymphopoietic system. In the most preferred embodiment of
the invention the carcinoma is cervical cancer, colon cancer,
gastric cancer, breast cancer, bladder cancer etc.
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[0082] The tumors according to the present invention may
comprise tumors, which show detectable lymph-node
involvement (node positive tumors) as well as tumors, with-
out detectable spread to lymph-nodes (node negative tumors).
In one embodiment of the invention the gastrointestinal
tumors are tumors without detectable spread to lymph nodes.
[0083] A sample according to the method of the present
invention may comprise any sample comprising cells or cell
debris. Samples may comprise samples of clinical relevance,
such as e.g. secretions, such as gastric juice, bile or pancreatic
juice, smears, body fluids, such as serum, blood, plasma
urine, semen, stool, biopsies or cell- and tissue-samples.
Biopsies as used in the context of the present invention may
comprise e.g. resection samples of tumors, tissue samples
prepared by endoscopic means or needle biopsies of organs.
Furthermore any sample potentially containing the marker
molecules to be detected may be a sample according to the
present invention.

[0084] Such samples may comprise for example intact
cells, lysed cells or any liquids containing proteins, peptides
or nucleic acids. Even solids, to which cells, cell fragments or
marker molecules, such as human transketolase like-1 nucleic
acids or human transketolase like-1 proteins, may adhere may
be samples according to the present invention. Such solids
may comprise for example membranes, glass slides, beads
etc.

[0085] Preparation of a sample may comprise e.g. obtain-
ing a sample of a tissue, a body fluid, of cells, of cell debris
from a patient. According to the present invention preparation
of the sample may also comprise several steps of further
preparations of the sample, such as preparation of dissections,
preparation of lysed cells, preparation of tissue arrays, isola-
tion of polypeptides or nucleic acids, preparation of solid
phase fixed peptides or nucleic acids or preparation of beads,
membranes or slides to which the molecules to be determined
are coupled covalently or non-covalently.

[0086] The method for detection of the level of the human
transketolase like-1 gene product according to the present
invention is any method, which is suited to detect very small
amounts of specific biologically active molecules in biologi-
cal samples. The detection reaction according to the present
invention is a detection either on the level of nucleic acids or
on the level of polypeptides.

[0087] Thedetectionmay be carried outin solution or using
reagents fixed to a solid phase. The detection of one or more
molecular markers, such as polypeptides or nucleic acids,
may be performed in a single reaction mixture or in two or
separate reaction mixture. Alternatively the detention reac-
tions for several marker molecules may for example be per-
formed simultaneously in multi-well reaction vessels. The
markers characteristic for the human transketolase like-1
gene products may be detected using reagents that specifi-
cally recognise these molecules. The detection reaction for
the marker molecules may comprise one or more reactions
with detecting agents either recognizing the initial marker
molecules or recognizing the prior molecules used to recog-
nize other molecules.

[0088] The detection reaction further may comprise a
reporter reaction indicating the presence or absence and/or
the level of the human transketolase like-1 gene markers. The
reporter reaction may be for example a reaction producing a
coloured compound, a bioluminescence reaction, a fluores-
cence reaction, generally a radiation emitting reaction etc. In
a preferred embodiment, different marker molecules may be
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recognized by agents that produce different reporter signals,
so that the signals referring to marker molecules could be
distinguished.

[0089] Applicable formats for the detection reaction
according to the present invention may be, blotting tech-
niques, such as Western-Blot, Southern-blot, Northern-blot.
The blotting techniques are known to those of ordinary skill in
the art and may be performed for example as electro-blots,
semidry-blots, vacuum-blots or dot-blots. Amplification
reaction may also be applicable for the detection of e.g.
nucleic acid molecules. Furthermore immunological meth-
ods for detection of molecules may be applied, such as for
example immunoprecipitation or immunological assays,
suchas ELISA, RIA, lateral flow assays, immuno-cytochemi-
cal methods etc.

[0090] In one preferred embodiment of the invention the
detection of the level of human transketolase like-1 gene
products is carried out by detection of the level of nucleic
acids coding for the human transketolase like-1 gene products
or fragments thereof present in the sample. The means for
detection of nucleic acid molecules are known to those skilled
in the art. The procedure for the detection of nucleic acids can
for example be carried out by a binding reaction of the mol-
ecule to be detected to complementary nucleic acid probes,
proteins with binding specificity for the nucleic acids or any
other entities specifically recognizing and binding to said
nucleic acids. This method can be performed as well in vitro
as directly in situ for example in the course of a detecting
staining reaction. Another way of detecting the human tran-
sketolase like-1 gene products in a sample on the level of
nucleic acids performed in the method according to the
present invention is an amplification reaction of nucleic acids,
which can be carried out in a quantitative manner such as for
example the polymerase chain reaction. In a preferred
embodiment of the present invention real time RT PCR may
be used to quantify the level of transketolase like-1 RNA in
samples of tumors.

[0091] In another preferred embodiment of the invention
the detection of the level of human transketolase like-1 gene
products is carried out by determining the level of expression
of a protein. The determination of the human transketolase
like-1 gene products on the protein level can for example be
carried out in a reaction comprising an antibody specific for
the detection of the human transketolase like-1 protein. The
antibodies can be used in many different detection techniques
for example in Western-blot, ELISA or immunoprecipitation.
Generally antibody based detection can be carried out as well
in vitro as directly in situ for example in the course of an
immuno-histochemical staining reaction. Any other method
for determining the amount of particular polypeptides in bio-
logical samples can be used according to the present inven-
tion.

[0092] In one preferred embodiment of the invention the
level of human transketolase like-1 gene products is signifi-
cantly elevated compared to a control test sample. In this case
the human transketolase like-1 gene is overexpressed in the
sample.

[0093] One example for the diagnosis of disorders associ-
ated with the expression of the human transketolase like-1
gene may comprise the detection of auto-antibodies directed
against polypeptides encoded by the human transketolase
like-1 gene. The polypeptides used for the methods according
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to the present invention may be used to detect the presence or
absence of such antibodies in body fluids by methods known
to those of skill in the art.

[0094] In one preferred embodiment the detection of tis-
sues expressing transketolase like-1 gene products is carried
out in form of molecular imaging procedures. The respective
procedures are known to those of ordinary skill in the art.
Imaging methods for use in the context of the present inven-
tion may for example comprise MRI, SPECT, PET and other
methods suitable for in vivo imaging.

[0095] Inoneembodiment the method may be based on the
enzymatic conversion of inert or labelled compounds to mol-
ecules detectable in the course of molecular imaging methods
by the transketolase like-1 molecules. In another embodiment
the molecular imaging method may be based on the use of
compounds carrying a suitable label for in vivo molecular
imaging, such as radio isotopes, metal ions etc., specifically
binding to transketolase like-1 molecules in vivo.

[0096] In a preferred embodiment of the invention these
compounds are non-toxic compounds and may be eliminated
from the circulation of organisms, such as humans, in a time
span, that allows for performing the detection of label accu-
mulated in tumor tissue overexpressing transketolase like-1
gene. In another preferred embodiment of the invention com-
pounds are used for molecular imaging, for which clearance
from the circulation is not relevant for performing the
molecular imaging reaction. This may be for example due to
low background produced by the circulating molecules etc.
The compounds for use in molecular imaging methods are
administered in pharmaceutical acceptable form in composi-
tions that may additionally comprise any other suitable sub-
stances, such as e.g. other diagnostically useful substances,
therapeutically useful substances, carrier substances or the
like.

[0097] Another aspect of the present invention is a testing
kit for performing the method according to the present inven-
tion. The kit may be for example a diagnostic kit or a research
kit.

[0098] A Kkitaccordingto the present invention comprises at
least an agent suitable for detecting the molecules disclosed
herein. Furthermore a kit according to present invention may
comprise:

a) reagents for the detection of the human transketolase like-1
gene products

b) reagents and buffers commonly used for carrying out the
detection reaction, such as buffers, detection-markers, carrier
substances and others

¢) a human transketolase like-1 sample for carrying out a
positive control reaction

[0099] The reagent for the detection of the human transke-
tolase like-1 gene may include any agent capable of binding
to the human transketolase like-1 molecule. Such reagents
may include proteins, polypeptides, nucleic acids, peptide
nucleic acids, glycoproteins, proteoglycans, polysaccharides
or lipids.

[0100] Thehuman transketolase like-1 sample for carrying
out a positive control may comprise for example human tran-
sketolase like-1 nucleic acids or polypeptides or fragments
thereof in applicable form, such as solution or salt, peptides in
applicable form, tissue section samples or positive cells.
[0101] In a preferred embodiment of the invention the
detection of the human transketolase like-1 gene product is
carried out on the level of polypeptides. In this embodiment
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the binding agent may be for example an antibody specific for
the human transketolase like-1 or a fragment thereof.

[0102] In an other embodiment of the test kit the detection
of'the human transketolase like-1 gene products is carried out
on the nucleic acid level. In this embodiment of the invention
the reagent for the detection may be for example a nucleic
acid probe or a primer reverse-complementary to said human
transketolase like-1 nucleic acid.

[0103] Ina furtheraspect the present invention relates to the
use of one or more of the compounds useful for the methods
according to the present invention such as a nucleic acid
molecule, a recombinant vector, a polypeptide, an antisense
RNA sequence, a ribozyme or an antibody for the preparation
of a pharmaceutical composition for the treatment of cancer,
preferably colon cancer, pancreatic carcinoma, gastric can-
cer, lung cancer.

[0104] The polypeptides, polynucleotides and binding
agents useful in the method according to the present invention
may be incorporated into pharmaceutical or immunogenic
compositions. The pharmaceutical compositions comprise
said compounds and a physiologically acceptable carrier.
[0105] A pharmaceutical composition or vaccine may for
example contain DNA that codes for one or more polypep-
tides according to the present invention. The DNA may be
administered in a way that allows the polypeptides to be
generated in situ. Suitable expression systems are known to
those skilled in the art. The expression of the polypeptides
may for example be persistent or transient. In pharmaceutical
compositions and/or vaccines, providing for in-situ expres-
sion of polypeptides, the nucleic acids may be present within
any suitable delivery system known to those of ordinary skill
in the art, including nucleic acid expression systems, bacteria
and viral expression systems. Appropriate nucleic acid
expression systems comprise the necessary regulatory
nucleic acid sequences for expression in the patient, such as
suitable promoters, terminators etc. Bacterial delivery sys-
tems may for example employ the administration of a bacte-
rium that expresses an epitope of a cell antigen on its cell
surface. In a preferred embodiment, the nucleic acid may be
introduced using a viral expression system such as e.g., vac-
cinia virus, retrovirus, or adenovirus, which may involve the
use of a non-pathogenic, replication competent virus. Suit-
able systems are disclosed, for example, in Fisher-Hoch et al.,
PNAS 86:317-321, 1989, Flexner et al., Ann. N.Y. Acad Sci.
569:86-103, 1989; Flexner et al., Vaccine 8:17-21,1990; U.S.
Pat. Nos. 4,603,112, 4,769,330, and 5,017,487, WO
89/01973; U.S. Pat. No. 4,777,127; GB 2,200,651; EP 0,345,
242; WO 91/02805; Berkner, Biotechniques 6:616-627,
1988; Rosenfeld et al., Science 252:431-434, 1991; Kolls et
al., PNAS 91:215-219, 1994; Kass-EFisler et al., PNAS
90:11498-11502, 1993; Guzman et al., Circulation 88:2838-
2848, 1993; and Guzman et al., Cir. Res. 73:1202-1207, 1993.
In another embodiment transgenic mammalian cells may be
used for delivery and/or expression of the nucleic acids. The
methods for producing nucleic acid constructs suitable for
in-situ expression of polypeptides are known to those of skill
in the art.

[0106] In another embodiment of the invention the nucleic
acids may be for example anti-sense constructs.

[0107] The nucleic acid may also be administered as a
naked nucleic acid. In this case appropriate physical delivery
systems, which enhance the uptake of nucleic acid may be
employed, such as coating the nucleic acid onto biodegrad-
able beads, which are efficiently transported into the cells.
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Administration of naked nucleic acids may for example be
useful for the purpose of transient expression within a host or
host cell.

[0108] Alternatively the pharmaceutical compositions may
comprise one or more polypeptides. The polypeptides incor-
porated into pharmaceutical compositions may be the human
transketolase like-1 polypeptides in combination with one or
more other known polypeptides such as for example
enzymes, antibodies, regulatory factors, such as cyclins,
cyclin-dependent kinases or CKlIs, or toxins.

[0109] The pharmaceutical compositions may be adminis-
tered by any suitable way known to those of skill in the art.
The administration may for example comprise injection, such
as e.g., intracutaneous, intramuscular, intravenous or subcu-
taneous injection, intranasal administration for example by
aspiration or oral administration. A suitable dosage to ensure
the pharmaceutical benefit of the treatment should be chosen
according the parameters, such as age, sex, body weight etc.
of the patient, known to those of skill in the art.

[0110] The type of carrier to be employed in the pharma-
ceutical compositions of this invention, will vary depending
on the mode of administration. For parenteral administration,
such as subcutaneous injection, the carrier preferably com-
prises water, saline, alcohol, a lipid, a wax and/or a buffer. For
oral administration, any of the above carriers or a solid carrier,
such as mannitol, lactose, starch, magnesium stearate,
sodium saccharine, talcum, cellulose, glucose, sucrose, and/
or magnesium carbonate, may be employed. Biodegradable
microspheres (e.g., polylactic glycolide) may also be
employed as carriers for the pharmaceutical compositions of
this invention. Suitable biodegradable microspheres are dis-
closed, for example, in U.S. Pat. Nos. 4,897,268 and 5,075,
109.

[0111] The compounds of the present invention may fur-
thermore be incorporated into immunogenic compositions.
[0112] The constituents of an immunogenic composition
may comprise vaccines, antigens, antigenic fragments or
nucleic acids coding for antigens or antigenic fragments to be
expressed in situ. This compounds may be present polypep-
tides, or as nucleic acids, that allow the polypeptides to be
expressed in situ. Immunogenic compositions comprise said
compounds and additionally an immunostimulant or immu-
nogenic adjuvant.

[0113] Polypeptides of the present invention or fragments
thereof, that comprise an immunogenic portion of a human
transketolase like-1 protein, may be used in immunogenic
compositions, wherein the polypeptide e.g. stimulates the
patient’s own immune response to tumor cells. A patient may
be afflicted with disease, or may be free of detectable disease.
Accordingly, the compounds disclosed herein may be used to
treat cancer or to inhibit the development of cancer. The
compounds may be administered either prior to or following
a conventional treatment of tumors such as surgical removal
of primary tumors, treatment by administration of radio-
therapy, conventional chemotherapeutic methods or any other
mode of treatment of the respective cancer or its precursors.
Immunogenic compositions such as vaccines may comprise
one or more polypeptides and a non-specific immune-re-
sponse enhancer, wherein the non-specific immune response
enhancer is capable of eliciting or enhancing an immune
response to an exogenous antigen. Examples of non-specific
immune response enhancers include adjuvants, biodegrad-
able microspheres (e.g., polylactic galactide) and for example
liposomes into which the polypeptide may be incorporated.
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Pharmaceutical compositions and vaccines may also contain
other epitopes of tumor antigens, either incorporated into a
fusion protein as described above (i.e., a single polypeptide
that contains multiple epitopes) or present within a separate
polypeptide.

[0114] Any suitable immune-response enhancer may be
employed in the vaccines of this invention. For example, an
adjuvant may be included. Most adjuvants contain a sub-
stance designed to protect the antigen from rapid catabolism,
such as aluminium hydroxide or mineral oil, and a non-
specific stimulator of immune response, such as lipid A, Bor-
detella pertussis or Mycobacterium tuberculosis. Such adju-
vants are commercially available as, for example, Freund’s
Incomplete Adjuvant and Complete Adjuvant (Difco Labo-
ratories, Detroit, Mich.) and Merck Adjuvant 65 (Merck and
Company, Inc., Rahway, N.I.).

[0115] For therapeutic purposes polypeptides, polynucle-
otides or binding agents may be administered in a variety of
ways. Possible ways may for example comprise intracutane-
ous, intramuscular, intravenous or subcutaneous injection,
intranasal administration for example by aspiration or oral
administration.

[0116] Anotheraspect of the present invention is to provide
a method for therapy and/or vaccination. According to the
present invention a therapy of cell proliferative disorders can
be carried out using human transketolase like-1 polypeptides
and/or polynucleotides. The therapy may be for example
immunotherapy or somatic gene therapy.

[0117] Thehuman transketolase like-1 polypeptides and/or
polynucleotides may according to the present invention be
used for vaccination against cell proliferative disorders. Vac-
cination according to the present invention may comprise
administering an immunogenic compound to an individual
for the purpose of stimulating an immune response directed
against said immunogenic compound and thus immunizing
said individual against said immunogenic compound. Stimu-
lating an immune response may comprise inducing the pro-
duction of antibodies against said compound as well as stimu-
lating cytotoxic T-cells. For the purpose of vaccination the
polypeptides, nucleic acids and binding agents according to
the present invention may be administered in a physiological
acceptable form. The composition to be administered to indi-
viduals may comprise one or more antigenic components,
physiologically acceptable carrier substances or buffer solu-
tions, immunostimulants and/or adjuvants. Adjuvants may
comprise for example Freund’s incomplete adjuvant or Fre-
und’s complete adjuvant or other adjuvants known to those of
skill in the art.

[0118] The composition may be administered in any appli-
cable way such as e.g. intravenous, subcutaneous, intramus-
cular etc. The dosage of the composition depends on the
particular case and purpose of the vaccination. It has to be
adapted to parameters by the individual treated such as age,
weight, sex etc. Furthermore the type of the immune response
to be elicited has to be taken into account. In general it may be
preferable if an individual receives 100 pg-1 g of a polypep-
tide according to the present invention or 10°-10*2 MOI of a
recombinant nucleic acid, containing a nucleic acid accord-
ing to the present invention in a form that may be expressed in
situ.

[0119] Individuals for the purpose of vaccination may be
any organisms containing transketolase like-1 proteins and
being able get affected by cell proliferative disorders.
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[0120] Vaccination of individuals may be favourable e.g. in
the case of altered, non wild-type sequences or structure of
marker molecules associated with cell proliferative disorders.

[0121] Polypeptides disclosed herein may also be
employed in adoptive immunotherapy for the treatment of
cancer. Adoptive immunotherapy may be broadly classified
into either active or passive immunotherapy. In active immu-
notherapy, treatment relies on the in vivo stimulation of the
endogenous host immune system to react against tumors with
the administration of immune response-modifying agents
(for example, tumor vaccines, bacterial adjuvants, and/or
cytokines).

[0122] In passive immunotherapy, treatment involves the
delivery of biologic reagents with established tumor-immune
reactivity (such as effector cells or antibodies) that can
directly or indirectly mediate antitumor effects and does not
necessarily depend on an intact host immune system.
Examples of effector cells include T lymphocytes (for
example, CD8+ cytotoxic T-lymphocyte, CD4+ T-helper,
tumor-infiltrating lymphocytes), killer cells (such as Natural
Killer cells, lymphokine-activated killer cells), B cells, or
antigen presenting cells (such as dendritic cells and macroph-
ages) expressing the disclosed antigens. The polypeptides
disclosed herein may also be used to generate antibodies or
anti-idiotypic antibodies (as in U.S. Pat. No. 4,918,164), for
passive immunotherapy.

[0123] The predominant method of procuring adequate
numbers of T-cells for adoptive immunotherapy is to grow
immune T-cells in vitro. Culture conditions for expanding
single antigen-specific T-cells to several billion in number
with retention of antigen recognition in vivo are well known
in the art. These in vitro culture conditions typically utilize
intermittent stimulation with antigen, often in the presence of
cytokines, such as IL-2, and non-dividing feeder cells. As
noted above, the immunoreactive polypeptides described
herein may be used to rapidly expand antigen-specific T cell
cultures in order to generate sufficient number of cells for
immunotherapy. In particular, antigen-presenting cells, such
as dendritic, macrophage or B-cells, may be pulsed with
immunoreactive polypeptides or transfected with a nucleic
acid sequence(s), using standard techniques well known in
the art. For example, antigen presenting cells may be trans-
fected with a nucleic acid sequence, wherein said sequence
contains a promoter region appropriate for increasing expres-
sion, and can be expressed as part of a recombinant virus or
other expression system. For cultured T-cells to be effective in
therapy, the cultured T-cells must be able to grow and distrib-
ute widely and to survive long term in vivo. Studies have
demonstrated that cultured T-cells can be induced to grow in
vivo and to survive long term in substantial numbers by
repeated stimulation with antigen supplemented with 1L-2
(see, for example, Cheever, M., et al, “Therapy With Cultured
T Cells: Principles Revisited,” Immunological Reviews, 157:
177, 1997).

[0124] The polypeptides disclosed herein may also be
employed to generate and/or isolate tumor-reactive T-cells,
which can then be administered to the patient. In one tech-
nique, antigen-specific T-cell lines may be generated by in
vivo immunization with short peptides corresponding to
immunogenic portions of the disclosed polypeptides. The
resulting antigen specific CD8+ CTL clones may be isolated
from the patient, expanded using standard tissue culture tech-
niques, and returned to the patient.
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[0125] Alternatively, peptides corresponding to immuno-
genic portions of the polypeptides of the invention may be
employed to generate tumor reactive T-cell subsets by selec-
tive in vitro stimulation and expansion of autologous T-cells
to provide antigen-specific T-cells which may be subse-
quently transferred to the patient as described, for example,
by Chang et al. (Crit. Rev. Oncol. Hematol., 22(3), 213,
1996). Cells of the immune system, such as T-cells, may be
isolated from the peripheral blood of a patient, using a com-
mercially available cell separation system, such as CellPro
Incorporated’s (Bothell, Wash.) CEPRATE.™. system (see
U.S. Pat. No. 5,240,856; U.S. Pat. No. 5,215,926; WO
89/06280; WO 91/16116 and WO 92/07243). The separated
cells are stimulated with one or more of the immunoreactive
polypeptides contained within a delivery vehicle, such as a
microsphere, to provide antigen-specific T-cells. The popula-
tion of tumor antigen-specific T-cells is then expanded using
standard techniques and the cells are administered back to the
patient.

[0126] In another embodiment, T-cell and/or antibody
receptors specific for the polypeptides can be cloned,
expanded, and transferred into other vectors or effector cells
for use in adoptive immunotherapy.

[0127] In a further embodiment, syngeneic or autologous
dendritic cells may be pulsed with peptides corresponding to
at least an immunogenic portion of a polypeptide disclosed
herein. The resulting antigen-specific dendritic cells may
either be transferred into a patient, or employed to stimulate
T-cells to provide antigen-specific T-cells, which may, in turn,
be administered to a patient. The use of peptide-pulsed den-
dritic cells to generate antigen-specific T-cells and the subse-
quent use of such antigen-specific T-cells to eradicate tumors
in a murine model has been demonstrated by Cheever et al,
Immunological Reviews, 157:177, 1997.

[0128] Additionally, vectors expressing the disclosed
nucleic acids may be introduced into stem cells taken from the
patient and clonally propagated in vitro for autologous trans-
plant back into the same patient.

[0129] Monoclonal antibodies of the present invention may
also be used as therapeutic compounds in order to diminish or
eliminate tumors. The antibodies may be used on their own
(for instance, to inhibit metastases) or coupled to one or more
therapeutic agents. Suitable agents in this regard include
radio nuclides, differentiation inducers, drugs, toxins, and
derivatives thereof. Preferred radio nuclides include 90Y,
1231, 1251, 1311, 186Re, 188Re, 211At, and 212Bi. Preferred
drugs include methotrexate, and pyrimidine and purine ana-
logs. Preferred differentiation inducers include phorbol esters
and butyric acid. Preferred toxins include ricin, abrin, dipthe-
ria toxin, cholera toxin, gelonin, Pseudomonas exotoxin, Shi-
gella toxin, and pokeweed antiviral protein.

[0130] Furthermore methods for treatment of disorders
associated with overexpression of transketolase like-1 gene
may comprise any method suitable for the reduction of the
activity of transketolase like 1 polypeptide in an individual or
in cells of an individual. These methods may comprise a
reduction of the activity of transketolase like-1 polypeptide
by means of reduction of gene expression or by means of
reduction of enzymatic activity. Examples may comprise the
administration of antisense constructs, of ribozymes, of
enzyme inhibitors, the administration of antagonists of cofac-
tors of transketolase like-1 polypeptides, as e.g. antithiamine
compounds or the reduced administration of essential cofac-
tors for the enzymatic activity (e.g. thiamine).
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[0131] The methods for administration of ribozymes or
antisense constructs are known to those of skill in the art. The
administration may take place as administration of naked
nucleic acids or as administration of nucleic acids that are
suited for expression of the relevant active products in situ.

[0132] In one preferred embodiment the therapy of disor-
ders associated with the overexpression of transketolase
like-1 gene comprises administration of antithiamine com-
pounds, or the reduction of thiamine uptake for individuals
showing disorders characterized by overexpression of tran-
sketolase like-1 gene.

[0133] In a further embodiment, the present invention
relates to a method of identifying and obtaining a drug can-
didate for therapy of colon, stomach, pancreatic or lung
tumors comprising the steps of contacting a TK'T-L.1 polypep-
tide as used in the method of the present invention or a cell
expressing said polypeptide in the presence of components
capable of providing a detectable signal in response to tran-
sketolase activity, to altered regulation of cell proliferation,
and detecting presence or absence of a signal or increase of
the signal generated from transketolase activity or altered
regulation of cell proliferation, wherein the absence or
decrease of the signal is indicative for a putative drug.

[0134] The drug candidate may be a single compound or a
plurality of compounds. The term “plurality of compounds™
in a method of the invention is to be understood as a plurality
of substances which may or may not be identical.

[0135] Said compound or plurality of compounds may be
chemically synthesized or microbiologically produced and/
or comprised in, for example, samples, e.g., cell extracts
from, e.g., plants, animals or microorganisms. Furthermore,
said compound(s) may be known in the art but hitherto not
known to be capable of suppressing or activating TKT-L1
polypeptides. The reaction mixture may be a cell free extract
or may comprise a cell or tissue culture. Suitable set ups for
the method of the invention are known to the person skilled in
the art and are, for example, generally described in Alberts et
al., Molecular Biology of the Cell, third edition (1994) and in
the appended examples. The plurality of compounds may be,
e.g., added to the reaction mixture, culture medium, injected
into cell or otherwise applied to the transgenic animal. The
cell or tissue that may be employed in the method of the
invention preferably is a host cell, mammalian cell or non-
human transgenic animal of the invention described in the
embodiments hereinbefore.

[0136] Ifa sample containing a compound or a plurality of
compounds is identified in the method of the invention, then
it is either possible to isolate the compound from the original
sample identified as containing the compound capable of
suppressing or activating TKT-L1, or one can further subdi-
vide the original sample, for example, if it consists of a
plurality of different compounds, so as to reduce the number
of different substances per sample and repeat the method with
the subdivisions of the original sample. Depending on the
complexity of the samples, the steps described above can be
performed several times, preferably until the sample identi-
fied according to the method of the invention only comprises
a limited number of or only one substance(s). Preferably said
sample comprises substances of similar chemical and/or
physical properties, and most preferably said substances are
identical.
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[0137] The compounds which can be tested and identified
according to a method of the invention may be peptides,
proteins, nucleic acids, antibodies, small organic compounds,
hormones, peptidomimetics, PNAs or the like.

[0138] The compounds isolated by the above methods also
serve as lead compounds for the development of analog com-
pounds. The analogs should have a stabilized electronic con-
figuration and molecular conformation that allows key func-
tional groups to be presented to the TK'T-L1 in substantially
the same way as the lead compound. In particular, the analog
compounds have spatial electronic properties which are com-
parable to the binding region, but can be smaller molecules
than the lead compound, frequently having a molecular
weight below about 2 kD and preferably below about 1 kD.
Identification of analog compounds can be performed
through use of techniques such as self-consistent field (SCF)
analysis, configuration interaction (CI) analysis, and normal
mode dynamics analysis. Computer programs for implement-
ing these techniques are available; e.g., Rein, Computer-As-
sisted Modeling of Receptor-Ligand Interactions (Alan Liss,
New York, 1989). Methods for the preparation of chemical
derivatives and analogues are well known to those skilled in
the art and are described in, for example, Beilstein, Handbook
of Organic Chemistry, Springer edition New York Inc., 175
Fifth Avenue, New York, N.Y. 10010 U.S.A. and Organic
Synthesis, Wiley, N.Y., USA. Furthermore, said derivatives
and analogues can be tested for their effects according to
methods known in the art; see also supra. Furthermore, pep-
tidomimetics and/or computer aided design of appropriate
derivatives and analogues can be used, for example, accord-
ing to the methods described above.

[0139] Once the described compound has been identified
and obtained, it is preferably provided in a therapeutically
acceptable form.

[0140] The present invention provides methods for detec-
tion and treatment of disorders characterized by abnormal
cell proliferation, such as e.g. cancers. In one aspect the
present invention provides a method for the detection of dis-
orders characterized by abnormal cell proliferation, such as
e.g. cancers based on the determination of the presence or
absence and/or the level of expression of human transketolase
like-1 gene in biological samples. In a second aspect the
present invention provides a method for treatment of disor-
ders characterized by abnormal cell proliferation, such as e.g.
cancers using human transketolase like-1 gene products as
therapeutically active agents. The invention also provides for
therapeutic methods based on the reduction of the enzymatic
activity of transketolase like-1 gene polypeptides. It is one
aspect of the invention to provide a method for rational tumor
management based on the detection of transketolase like-1
gene products in patient samples and the tailoring of a therapy
correlated to the detected overexpression of said gene prod-
ucts. Furthermore the present invention provides for a
research or diagnostic test kit for performing the reactions
involved in the detection of the presence or absence and/or the
level of overexpression of human transketolase like-1 gene.
Finally the present invention relates to pharmaceutical com-
positions applicable in the treatment of disorders according to
the present invention.

[0141] The following examples are given for the purpose of
illustration only and are not intended to limit the scope of the
invention disclosed herein.

Jun. 3, 2010

Example 1

[0142] Determining the Level of Human Transketolase
like-1 mRNA Levels in Colon Carcinoma Tissues

[0143] Dissections of tumor biopsies can be semi-quanti-
tatively analysed for the mRNA level of human transketolase
like-1 gene in an in-situ staining reaction. The staining reac-
tion is performed as follows:

[0144] The tissue dissections are incubated in ascending
ethanol concentrations up to 100% ethanol. After evaporation
of the alcohol the dissections are boiled in 10 mM citrate
buffer (pH 6.0) for pre-treatment of the tissue. The hybridi-
sation mixture is prepared by mixing 50 pl of ready to use
hybridisation buffer (DAKO A/S, Glostrup, Danmark) with
about 5-10 pmol of the probes. The probes are fluorescein-
labelled oligonucleotides of the following sequence:

TCTCATCACAAGCAGCACAGGAC

[0145] The hybridisation mixture is heated to 95° C. and
afterwards equilibrated to 37° C. After the boiling procedure
the dissections are incubated with each 50 pl of the hybridi-
sation mixture for 2 hours at 37° C. The dissections are
washed in excess volumes of the wash buffers two times in
2xSSC at room temperature for 15 min and once in 1xSSC at
50° C. for 15 min Then the dissections are rinsed two times at
room temperature in 2xSSC. Following this washing proce-
dure the dissections are incubated for 30 min with blocking
buffer (NEN, Blockingpugger) at room temperature. Then
follows 1 hour incubation with a 1:100 diluted (in Blocking
buffer, see above) Anti-Fluorescein-AP (DAKO A/S). The
dissections are then washed 2 times in 1xPBS/0,1% Tri-
tonx100 for 10 min at room temperature, followed by one
wash step with 1xPBS, 50 mM MgCl2 (pH 9,2) for 10 min at
room temperature.

[0146] Then the staining reaction is performed with NBT/
BCIP (Sigma) for about 30 min at room temperature. The
staining reaction is stopped by a short incubation with 1 mM
EDTA in PBS. Finally the dissections are dipped in H,O .
and fixed with AquaTex (Merck). Then the stained dissections
can be analysed microscopically.

[0147] The results show, that human transketolase like-1
gene is overexpressed in colon carcinoma tissue in compari-
son to normal colon tissue.

Example 2

[0148] Determination of Human Transketolase like-1 Gene
and Transketolase Level in Tissues of Carcinomas and Con-
trol Tissues using Semiquantitative RT PCR

[0149] Samples of colon carcinoma, adenocarcinoma of
the lung and of carcinomas of the stomach are used to deter-
mine the level of human transketolase like-1 mRNA and the
level of human transketolase mRNA using semi-quantitative
RT PCR. Tumor biopsies are used in this study.

[0150] Tumors are collected, snap frozen, and stored at
-80° C. They are verified to be composed predominantly of
neoplastic cells by histopathological analysis. mRNA is iso-
lated from tumors and patient-matched normal tissue using
Qiagen reagents (Qiagen, Hilden, Germany), and single-
stranded ¢cDNA is synthesized using Superscript 1I (Life
Technologies, Inc.). Quantitative PCR is performed using the
7700 Sequence Detector (Tagman™) and the SYBR Green
PCR Master-Mix, as described in the manufacturers manual
(Applied Biosystems, Foster City, Calif.).
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[0151] PCR reactions are performed in 25 pl volumes with
a final concentration of 300 nmol for each primer, with 95° C.
for 15 sec and 60° C. for 60 sec, for 40 cycles. The following
primers are used for quantitative PCR:

Transketolase like-1:
Primer A: CACCTTGGGATTCTGTGTGC

Primer B: TCTCATCACAAGCAGCACAG

Transketolase:
Primer A: TGTGTCCAGTGCAGTAGTGG

Primer B: ACACTTCATACCCGCCCTAG

[0152] Thespecificity of the PCR products is verified by gel
electrophoresis (data not shown).

[0153] The results show, that human transketolase like-1
gene is highly overexpressed in 1 out of 10 of colon carcino-
mas, in two out of five in lung adenocarcinomas and in three
out of five carcinomas of the stomach in comparison to nor-
mal control tissue.

[0154] Especially the extent of overexpression of the tran-
sketolase like-1 gene in the samples is noticeable. In total six
out of 20 carcinomas show more than eight fold overexpres-
sion of the TKT L-1 gene. In contrast the transketolase gene
in no case is significantly overexpressed.

[0155] The result shows, that in a subset of cancers of
different origins transketolase like-1 gene is overexpressed.
The transketolase gene in contrast is not differentially
expressed in the tested tumor tissue.

Example 3

[0156] Immunochemical Detection of the Overexpression
of tktll in Tissue Samples of Carcinomas

[0157] Sections of formalin fixed, paraffin embedded gas-
tric tissue samples were immunocytochemically stained
using antibodies directed against tktl1.

[0158] The sections were rehydrated through incubation in
xylene and graded ethanol, and transferred to Aqua bidest.
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Antigen Retrieval was carried out with 10 mM citrate buffer
(pH 6.0) Therefore the slides were heated in a waterbath for
40 min at 95° C. The slides were cooled down to RT for 20
minutes, transferred to washing buffer (PBS/0.1% Tween20).

[0159] For inactivation of endogenous peroxidase the
samples are incubated with 3% H2O2 for 10 min at RT and
afterwards washed in PBS/0.1% Tween20 for 10 min.

[0160] The slides were then incubated with the primary
antibody, mouse anti-tktl1 (1:300) (for 1 hour at RT, the slides
were then rinsed with washing buffer and placed in a fresh
buffer bath for 5 min. The antibody employed is directed
against the protein sequence shown in bold in FIG. 7 of
human tktl1.

[0161] Afterwards the slides were incubated with the sec-
ondary antibody (goat anti mouse (1:500)) for 1 hour at RT.
Washing was performed 3 times for 5 minutes. Slides were
covered with 200 pl substrate-chromogen solution (DAB) for
10 min. Then slides were washed as before and counter-
stained for 2 min in a bath of haematoxylin. Residual haema-
toxylin was rinsed with distilled water, and specimens were
mounted and coverslipped with an aqueous mounting
medium.

[0162] The microscopic examination of the slides reveals,
that cells immunoreactive with tktl1 can be found in samples,
that may microscopically be identified as samples of gastric
carcinoma. In carcinomas the tktl1 specific staining is visible
in the nucleus and the cytoplasm. In addition a granular stain-
ing pattern was observed in tumor cells.

[0163] The above described immunohistochemical stain-
ing procedure was furthermore applied to tissues from
breast-, lung-, cervical- (CINIII), gastric-, oesophageal-,
endometrial-, ovarian-carcinomas. In all these cases nuclear
and cytoplasmic staining for tktll could be observed in the
cancerous cells.

[0164] Moreover metastases from colorectal carcinoma
located in the liver were analysed by immunochemical pro-
cedures as described above. The result showed a strong over-
expression of the tktll protein.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 9

<210> SEQ ID NO 1

<211> LENGTH: 2531

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

gcecatteget cttcagacge cggagacgta ggagtgggtce ttcagactee aaaggggttg 60

gactaatgge ggatgctgag gcgagggetg agttcccgga ggaggcecaga cctgacaggg 120

gcaccttgca ggtgttgcaa gatatggcca gecgettgeg aatccattee atcagggeca 180
catgctecac gagetcegge caccctacat catgtageag ttcettcetgag atcatgtcetg 240
tgctgttett ctacatcatg aggtacaage agtcagatcece agagaatccg gacaacgace 300
gatttgtcct cgcaaagaga ctgtegtttg tggatgtgge aacaggatgg cteggacaag 360

gactgggagt tgcatgtgga atggcatata ctggcaagta cttcgacagg gccagctace 420
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-continued
gggtgttctg cctcatgagt gatggcgagt cctcagaagg ctctgtctgg gaggcaatgg 480
cctttgctte ctactacagt ctggacaatc ttgtggcaat ctttgatgtg aaccgcctgg 540
gacacagtgg tgcattgccc gccgagcact gcataaacat ctatcagagg cgctgcgaag 600
cctttgggtg gaacacttat gtggtggacg gccgggacgt ggaggcactg tgccaggtat 660
tctggcagge ttctcaggtg aagcacaagce ccactgetgt ggtggccaag accttcaagg 720
gececggggeac cccaagtatt gaggatgcag aaagttggca tgcaaagcca atgccgagag 780
aaagagcaga tgccattatc aaattaattg agagccagat acagaccagc aggaatcttg 840
acccacagcc ccccattgag gactcacctg aagtcaacat cacagatgta aggatgacct 900
ctccacctga ttacagagtt ggtgacaaga tagctactcg gaaagcatgc ggtctggctce 960

tggctaaget gggctacgeg aacaacagag tcgttgtget ggatggtgac accaggtact 1020
ctactttctc tgagatattc aacaaggagt accctgagcg cttcatcgag tgctttatgg 1080
ctgaacaaaa catggtgagc gtggctctgg gctgtgecte ccgtggacgg accattgett 1140
ttgctagcac ctttgctgec tttctgacte gagcatttga tcacatccgg ataggaggcce 1200
tcgctgagag caacatcaac attattggtt cccactgtgg ggtatctgtt ggtgacgatg 1260
gtgcttccca gatggcectg gaggatatag ccatgttecg aaccattceccce aagtgcacga 1320
tcttectacce aactgatgec gtctccacgg agcatgetgt tgetctggea gccaatgceca 1380
aggggatgtg cttcattcgg accacccgac cagaaactat ggttatttac accccacaag 1440
aacgctttga gatcggacag gccaaggtcce tccgccactg tgtcagtgac aaggtcacag 1500
ttattggagc tggaattact gtgtatgaag ccttagcagce tgctgatgag ctttcgaaac 1560
aagatatttt tatccgtgtc atcgacctgt ttaccattaa acctctggat gtcgccacca 1620
tcgtctecag tgcaaaagcc acagagggcce ggatcattac agtggaggat cactacccge 1680
aaggtggcat cggggaagct gtctgcgcag ccgtctccat ggatcctgac attcaggttce 1740
attcgectgge agtgtcggga gtgccccaga gtgggaagtc cgaggaattg ctggatatgt 1800
atggaattag tgccagacat atcatagtgg ccgtgaaatg catgttgctg aactaaaata 1860
gctgttagee ttggtetttt ggectettta cecctgtgttt atgtttgtte caaaaccatce 1920
atttaaatct ctactgtcac attttgtttc ttaaaagcaa agccagctaa caccttcatt 1980
catccctagt tcggaaattc aagctaacta cttacccttt aaactgtcac tgcatatgca 2040
agtaccgctc taatttttgg atcattaaag ggagttacac aacttttaag tgaaaaaaat 2100
aggtaacaaa acaaccacct gatagtaagt tttctgataa gactatagat aagtggtaga 2160
ggtaatcaat tcttccgaag tgtttcecctte gtgaataact ggtagaggta atagtttttt 2220
caatgtattt ccttcatgag taaagaaaat gtggattgaa gtatagattc cagtagccta 2280
gtttccacag cacgataaca ccatgacgcc tactgctgtt cccaccttgg gattctgtgt 2340
gctgeccatece cacctgecage tgccctggaa ttceccettege tgtttgectt catctceccte 2400
cacgtttgag aggctgtcag gcagcagcga aagcttgtta ggatgtcecctg tgectgettgt 2460
gatgagagcce tccacactgt actgttcaag tcaatgttaa taaagcattt caaaaccaaa 2520
aaaaaaaaaa a 2531
<210> SEQ ID NO 2

<211> LENGTH: 596
<212> TYPE: PRT
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-continued

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 2

Met Ala Asp Ala Glu Ala Arg Ala Glu Phe Pro Glu Glu Ala Arg Pro
1 5 10 15

Asp Arg Gly Thr Leu Gln Val Leu Gln Asp Met Ala Ser Arg Leu Arg
20 25 30

Ile His Ser Ile Arg Ala Thr Cys Ser Thr Ser Ser Gly His Pro Thr
35 40 45

Ser Cys Ser Ser Ser Ser Glu Ile Met Ser Val Leu Phe Phe Tyr Ile
50 55 60

Met Arg Tyr Lys Gln Ser Asp Pro Glu Asn Pro Asp Asn Asp Arg Phe
65 70 75 80

Val Leu Ala Lys Arg Leu Ser Phe Val Asp Val Ala Thr Gly Trp Leu
85 90 95

Gly Gln Gly Leu Gly Val Ala Cys Gly Met Ala Tyr Thr Gly Lys Tyr
100 105 110

Phe Asp Arg Ala Ser Tyr Arg Val Phe Cys Leu Met Ser Asp Gly Glu
115 120 125

Ser Ser Glu Gly Ser Val Trp Glu Ala Met Ala Phe Ala Ser Tyr Tyr
130 135 140

Ser Leu Asp Asn Leu Val Ala Ile Phe Asp Val Asn Arg Leu Gly His
145 150 155 160

Ser Gly Ala Leu Pro Ala Glu His Cys Ile Asn Ile Tyr Gln Arg Arg
165 170 175

Cys Glu Ala Phe Gly Trp Asn Thr Tyr Val Val Asp Gly Arg Asp Val
180 185 190

Glu Ala Leu Cys Gln Val Phe Trp Gln Ala Ser Gln Val Lys His Lys
195 200 205

Pro Thr Ala Val Val Ala Lys Thr Phe Lys Gly Arg Gly Thr Pro Ser
210 215 220

Ile Glu Asp Ala Glu Ser Trp His Ala Lys Pro Met Pro Arg Glu Arg
225 230 235 240

Ala Asp Ala Ile Ile Lys Leu Ile Glu Ser Gln Ile Gln Thr Ser Arg
245 250 255

Asn Leu Asp Pro Gln Pro Pro Ile Glu Asp Ser Pro Glu Val Asn Ile
260 265 270

Thr Asp Val Arg Met Thr Ser Pro Pro Asp Tyr Arg Val Gly Asp Lys
275 280 285

Ile Ala Thr Arg Lys Ala Cys Gly Leu Ala Leu Ala Lys Leu Gly Tyr
290 295 300

Ala Asn Asn Arg Val Val Val Leu Asp Gly Asp Thr Arg Tyr Ser Thr
305 310 315 320

Phe Ser Glu Ile Phe Asn Lys Glu Tyr Pro Glu Arg Phe Ile Glu Cys
325 330 335

Phe Met Ala Glu Gln Asn Met Val Ser Val Ala Leu Gly Cys Ala Ser
340 345 350

Arg Gly Arg Thr Ile Ala Phe Ala Ser Thr Phe Ala Ala Phe Leu Thr
355 360 365

Arg Ala Phe Asp His Ile Arg Ile Gly Gly Leu Ala Glu Ser Asn Ile
370 375 380
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-continued

Asn Ile Ile Gly Ser His Cys Gly Val Ser Val Gly Asp Asp Gly Ala
385 390 395 400

Ser Gln Met Ala Leu Glu Asp Ile Ala Met Phe Arg Thr Ile Pro Lys
405 410 415

Cys Thr Ile Phe Tyr Pro Thr Asp Ala Val Ser Thr Glu His Ala Val
420 425 430

Ala Leu Ala Ala Asn Ala Lys Gly Met Cys Phe Ile Arg Thr Thr Arg
435 440 445

Pro Glu Thr Met Val Ile Tyr Thr Pro Gln Glu Arg Phe Glu Ile Gly
450 455 460

Gln Ala Lys Val Leu Arg His Cys Val Ser Asp Lys Val Thr Val Ile
465 470 475 480

Gly Ala Gly Ile Thr Val Tyr Glu Ala Leu Ala Ala Ala Asp Glu Leu
485 490 495

Ser Lys Gln Asp Ile Phe Ile Arg Val Ile Asp Leu Phe Thr Ile Lys
500 505 510

Pro Leu Asp Val Ala Thr Ile Val Ser Ser Ala Lys Ala Thr Glu Gly
515 520 525

Arg Ile Ile Thr Val Glu Asp His Tyr Pro Gln Gly Gly Ile Gly Glu
530 535 540

Ala Val Cys Ala Ala Val Ser Met Asp Pro Asp Ile Gln Val His Ser
545 550 555 560

Leu Ala Val Ser Gly Val Pro Gln Ser Gly Lys Ser Glu Glu Leu Leu
565 570 575

Asp Met Tyr Gly Ile Ser Ala Arg His Ile Ile Val Ala Val Lys Cys
580 585 590

Met Leu Leu Asn

595

<210> SEQ ID NO 3

<211> LENGTH: 213

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

Ser Gly Ala Leu Pro Ala Glu His Cys Ile Asn Ile Tyr Gln Arg Arg
1 5 10 15

Cys Glu Ala Phe Gly Trp Asn Thr Tyr Val Val Asp Gly Arg Asp Val
20 25 30

Glu Ala Leu Cys Gln Val Phe Trp Gln Ala Ser Gln Val Lys His Lys
35 40 45

Pro Thr Ala Val Val Ala Lys Thr Phe Lys Gly Arg Gly Thr Pro Ser
50 55 60

Ile Glu Asp Ala Glu Ser Trp His Ala Lys Pro Met Pro Arg Glu Arg
65 70 75 80

Ala Asp Ala Ile Ile Lys Leu Ile Glu Ser Gln Ile Gln Thr Ser Arg
Asn Leu Asp Pro Gln Pro Pro Ile Glu Asp Ser Pro Glu Val Asn Ile
100 105 110

Thr Asp Val Arg Met Thr Ser Pro Pro Asp Tyr Arg Val Gly Asp Lys
115 120 125

Ile Ala Thr Arg Lys Ala Cys Gly Leu Ala Leu Ala Lys Leu Gly Tyr
130 135 140
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Ala Asn Asn Arg Val Val Val Leu Asp Gly Asp Thr Arg Tyr Ser Thr
145 150 155 160

Phe Ser Glu Ile Phe Asn Lys Glu Tyr Pro Glu Arg Phe Ile Glu Cys
165 170 175

Phe Met Ala Glu Gln Asn Met Val Ser Val Ala Leu Gly Cys Ala Ser
180 185 190

Arg Gly Arg Thr Ile Ala Phe Ala Ser Thr Phe Ala Ala Phe Leu Thr
195 200 205

Arg Ala Phe Asp His
210

<210> SEQ ID NO 4

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

Ser Arg Asn Leu Asp Pro Gln Pro Pro Ile Glu Asp Ser Pro Glu Val
1 5 10 15

Asn

<210> SEQ ID NO 5

<211> LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

Tyr Ala Asn Asn Arg Val Val Val Leu Asp Gly Asp Thr Arg Tyr
1 5 10 15

<210> SEQ ID NO 6

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 6

caccttggga ttctgtgtge 20
<210> SEQ ID NO 7

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

tctcatcaca agcagcacag 20
<210> SEQ ID NO 8

<211> LENGTH: 20

<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
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-continued

<400> SEQUENCE: 8

tgtgtccagt gcagtagtgg

<210> SEQ ID NO 9

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

acacttcata cccgecctag

20

20

1. An in vitro method for detection of carcinoma in an
individual comprising:

(a) obtaining a suspected carcinoma sample from an indi-

vidual,

(b) detecting in the sample obtained from said individual
the level of transketolase like-1 polypeptide encoded by
transketolase like-1 gene;

(c) comparing the level detected in step (b) with the level of
transketolase like-1 polypeptide encoded by a transke-
tolase like-1 gene in a corresponding control non-carci-
noma sample from a healthy subject; and

(d) in the case that the sample from the individual has a
higher level of transketolase like-1 polypeptide encoded
by a transketolase like-1 gene than the control tissue
sample, diagnosing said sample as indicative of a carci-
noma.

2. The method according to claim 1, wherein the carcinoma
is colon cancer, lung cancer, gastric cancer, pancreatic cancer,
cervical cancer, breast cancer, bladder cancer.

3. The method according to claim 1, wherein in step (b) the
detection is carried out by using an antibody directed against
transketolase like-1 protein.

4. The method according to claim 1, wherein in step (b) the
detection is carried out by using a detectably labeled protein
detecting probe.

5. The method according to claim 4, wherein the label is
selected from the group consisting of a radioisotope, a biolu-
minescent compound, a chemiluminescent compound, a
fluorescent compound, ametal chelate, and a enzyme suitable
to detect proteins.

6. The method according to claim 1, wherein step (b)
comprises performing in vitro molecular imaging.

7. The method according to claim 1, wherein said transke-
tolase-likel gene is as given in NCBI Accession No. X 91817.

8. An in vitro method for detection of carcinoma in an
individual comprising:

(a) obtaining a suspected carcinoma sample from an indi-

vidual,

(b) detecting in the sample obtained from said individual
the level of polypeptide encoded by polynucleotide hav-
ing the nucleic acid sequence of SEQ ID NO:1;

(c) comparing the level detected in step (b) with the level of
polypeptide encoded by polynucleotide having the
nucleic acid sequence of SEQ ID NO:1 in a correspond-
ing control non-carcinoma sample from a healthy sub-
ject; and

(d) in the case that the sample from the individual has a
higher level of polypeptide encoded by polynucleotides

having the nucleic acid sequence of SEQ ID NO:1 than
the control tissue sample, diagnosing said sample as
indicative of a carcinoma.

9. The method according to claim 8, wherein the carcinoma
is colon cancer, lung cancer, gastric cancer, pancreatic cancet,
cervical cancer, breast cancer, bladder cancer.

10. The method according to claim 8, wherein in step (b)
the detection is carried out by using an antibody directed
against transketolase like-1 protein.

11. The method according to claim 8, wherein in step (b)
the detection is carried out by using a detectably labeled
protein detecting probe.

12. The method according to claim 11, wherein the label is
selected from the group consisting of a radioisotope, a biolu-
minescent compound, a chemiluminescent compound, a
fluorescent compound, a metal chelate, and a enzyme suitable
to detect proteins.

13. The method according to claim 8, wherein step (b)
comprises performing in vitro molecular imaging.

14. An in vitro method for detection of carcinoma in an
individual comprising:

(a) obtaining a biological tissue sample suspected to con-

tain cancerous cells from an individual;

(b) detecting in said biological tissue sample obtained from
said individual the level of transketolase like-1 polypep-
tide encoded by transketolase like-1 gene;

(¢) comparing the results of step (b) with a reference value
obtained by detecting, in a normal control sample of the
same type as the suspected cancerous biological tissue
sample but known to be non-cancerous, the level of
transketolase like-1 polypeptide encoded by a transke-
tolase like-1 gene; and

(d) in the case that a higher level of transketolase like-1
polypeptide is detected in said suspected cancerous bio-
logical tissue sample suspected to contain cancerous
cells as compared to said level of transketolase like-1
polypeptide in said normal control sample, diagnosing
said individual as having a carcinoma.

15. The method according to claim 14, wherein the carci-
noma is colon cancer, lung cancer, gastric cancer, pancreatic
cancer, cervical cancer, breast cancer, bladder cancer.

16. The method according to claim 14, wherein in step (b)
the detection is carried out by using an antibody directed
against transketolase like-1 protein.

17. The method according to claim 14, wherein in step (b)
the detection is carried out by using a detectably labeled
protein detecting probe.
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18. The method according to claim 17, wherein the label is
selected from the group consisting of a radioisotope, a biolu-
minescent compound, a chemiluminescent compound, a
fluorescent compound, a metal chelate, and a enzyme suitable
to detect proteins.

19. The method according to claim 1, wherein step (b)
comprises performing in vitro molecular imaging.

20. The method according to claim 1, wherein said tran-
sketolase-likel gene is as given in NCBI Accession No. X
91817.

21. An in vitro method for detection of carcinoma in an
individual comprising:

(a) obtaining a biological tissue sample suspected to con-

tain cancerous cells from an individual;

(b) detecting in said biological tissue sample obtained from
said individual the level of polypeptide comprising the
amino acid sequence encoded by polynucleotides hav-
ing the nucleic acid sequence of SEQ ID NO:1;

(c) comparing the results of step (b) with a reference value
obtained by detecting, in a normal control sample of the
same type as the suspected cancerous biological tissue
sample but known to be non-cancerous, the level of
polypeptide comprising the amino acid sequence
encoded by polynucleotides having the nucleic acid
sequence of SEQ ID NO:1; and

(d) inthe case that a higher level of polypeptides is detected
in said suspected cancerous biological tissue sample
suspected to contain cancerous cells as compared to said
level of polypeptides in said normal control sample,
diagnosing said individual as having a carcinoma.

22. The method according to claim 21, wherein the carci-
noma is colon cancer, lung cancer, gastric cancer, pancreatic
cancer, cervical cancer, breast cancer, bladder cancer.

23. The method according to claim 21, wherein in step (b)
the detection is carried out by using an antibody directed
against transketolase like-1 protein.

24. The method according to claim 21, wherein in step (b)
the detection is carried out by using a detectably labeled
protein detecting probe.

25. The method according to claim 24, wherein the label is
selected from the group consisting of a radioisotope, a biolu-
minescent compound, a chemiluminescent compound, a
fluorescent compound, a metal chelate, and a enzyme suitable
to detect proteins.

26. The method according to claim 21, wherein step (b)
comprises performing in vitro molecular imaging.

27. An in vitro method for detection of carcinoma in an
individual comprising:

(a) obtaining a biological test sample from an individual
suspected to be suffering of carcinoma, said test sample
being selected from the group consisting of serum,
blood, plasma, urine, semen, stool, bile, a biopsy or a
cell- or tissue-sample, gastric juice, and pancreatic juice;

(b) detecting in said biological test sample obtained from
said individual the level of transketolase like-1 polypep-
tide encoded by transketolase like-1 gene;

(c) comparing the results of step (b) with a reference value
obtained by detecting, in a normal control sample of the
same type and, in the case of tissue, of the same tissue
type, as the test sample but known to be non-cancerous,
the level of transketolase like 1 polypeptide encoded by
the transketolase like-1 gene; and
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(d) in the case that a higher level of transketolase like 1
polypeptide is detected in said biological test sample as
compared to said level of transketolase like 1 polypep-
tide in said normal control sample, diagnosing said indi-
vidual as having a carcinoma.

28. The method according to claim 27, wherein the carci-
noma is colon cancer, lung cancer, gastric cancer, pancreatic
cancer, cervical cancer, breast cancer, bladder cancer.

29. The method according to claim 27, wherein in step (b)
the detection is carried out by using an antibody directed
against transketolase like-1 protein.

30. The method according to claim 27, wherein in step (b)
the detection is carried out by using a detectably labeled
protein detecting probe.

31. The method according to claim 30, wherein the label is
selected from the group consisting of a radioisotope, a biolu-
minescent compound, a chemiluminescent compound, a
fluorescent compound, a metal chelate, and a enzyme suitable
to detect proteins.

32. The method according to claim 27, wherein step (b)
comprises performing in vitro molecular imaging.

33. The method according to claim 27, wherein said tran-
sketolase-likel gene is as given in NCBI Accession No. X
91817.

34. An in vitro method for detection of carcinoma in an
individual comprising:

(a) obtaining a biological test sample from an individual
suspected to be suffering of carcinoma, said test sample
being selected from the group consisting of serum,
blood, plasma, urine, semen, stool, bile, a biopsy or a
cell- ortissue-sample, gastric juice, and pancreatic juice;

(b) detecting in said biological test sample obtained from
said individual the level of polypeptide encoded by poly-
nucleotides having the nucleic acid sequence of SEQ ID
NO:1;

(c) comparing the results of step (b) with a reference value
obtained by detecting, in a normal control sample of the
same type and, in the case of tissue, of the same tissue
type, as the test sample but known to be non-cancerous,
the level of polypeptide encoded by polynucleotides
having the nucleic acid sequence of SEQ ID NO:1; and

(d) in the case that a higher level of polypeptides is detected
in said biological test sample as compared to said level
of polypeptides in said normal control sample, diagnos-
ing said individual as having a carcinoma.

35. The method according to claim 34, wherein the carci-
noma is colon cancer, lung cancer, gastric cancer, pancreatic
cancer, cervical cancer, breast cancer, bladder cancer.

36. The method according to claim 34, wherein in step (b)
the detection is carried out by using an antibody directed
against transketolase like-1 protein.

37. The method according to claim 34, wherein in step (b)
the detection is carried out by using a detectably labeled
protein detecting probe.

38. The method according to claim 37, wherein the label is
selected from the group consisting of a radioisotope, a biolu-
minescent compound, a chemiluminescent compound, a
fluorescent compound, a metal chelate, and a enzyme suitable
to detect proteins.

39. The method according to claim 34, wherein step (b)
comprises performing in vitro molecular imaging.
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