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| (54) Title: NOVEL CELLULAR REGULATION FACTOR TTO 20

(54) Bezeichnung: NEUER ZELLULARER REGULATIONSFAKTOR TTO 20
i

(87) Abstract

The invention relates to the cellular regulation factor TTO 20, to DNA that codes for the same, to the production of said cellular
regulation factor TTO 20 and to its use, to antibodies that bind to TTO 20 and to the use of the DNA that codes for TTO 20 and an
| antibody that binds to TTO 20 in a diagnostic kit for determining inflammatory diseases, especially rheumatoid arthritis.

(57) Zusammenfassung

I Die Erfindung betrifft den zelluliren Regulationsfaktor TTO 20, DNA kodierend dafiir, seine Herstellung und Verwendung, Antikorper
bindend an TTO 20 sowie die Verwendung der DNA kodierend fiir TTO 20 und einen Antikdrper bindend an TTO 20 zur Verwendung in
einem Diagnostik—Kit zur Festellung von entziindlichen Erkrangungen, insbesondere rheumatotder Arthritis.
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Description
Novel cell regulation factor TTO 20

The present invention relates to the cell regulation factor TTO 20 and DNA
therefor, and its preparation and use for screening purposes for the
discovery of modulators for TTO 20 activity.

Introduction

The many biological effects of interleukin-1 (IL-1) include the action of 1L-1
on the metabolism of many types of cell from the connective tissue. An
example of cells of this type are articular chondrocytes. IL-1 inhibits the
synthesis of proteoglycans (PG) by chondrocytes and stimulates the
production of prostaglandin E2 and metalloproteinases, which are capable

of degrading molecules of the extracellular matrix.

On the basis of experimental results, and the discovery of IL-1, PG
fragments and proteolytic enzymes in inflammation-modified joints, it was
concluded that IL-1 plays a part in cartilage degradation in osteoarthrosis
and rheumatoid arthritis (Beuton HP & Tyler JA, 1988, Biochem. Biophys.
Res. Comm. 154, 421-428; Aydelotte MB et al. Comm. Tiss. Res. 28, 143-
159, Wood DD et al., Arthritis Rheum. 26, 975-983; Lohmander LS et al.,
Trans. Orthop. Res. Soc. 17, 273). Matrix metalloproteases are potential
candidates for starting points for a therapy with active compounds which
interact with these enzymes, but until now no actual molecular starting
points have been identified which relate to early steps in the complex
process which leads to cartilage degradation. For this reason, various
approaches have been chosen in order to obtain molecular starting points
of this type for a medicinal therapy of osteoarthrosis and rheumatoid
arthritis.

Such an approach is described in European Patent Application EP
0 705 842 A2. The question was looked into there as to whether it would be
possible to obtain potential molecular starting points for a medicinal therapy
of IL-1B-induced cartilage degradation on the RNA plane in human,
articular Ehondrocytes from osteoarthritic cartilage.
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For this purpose, genes are to be identified which are expressed
differentially in diseased cartilage. Total RNA from IL-13 stimulated and
nonstimulated human chondrocytes was subjected to a differential display
of mRNA by reverse transcription and the polymerase chain reaction
(DDRT-PCR). This method can be used for the identification and isolation
of genes which are expressed differentially in two cell populations (Liang P
& Gardee AB 1992, Science 257, 967-971; Liang P et al., AB 1993, Nucl.
Acids Fies. 21, 3269-3275; Bauer D et al. 1993, Nucl. Acids Res. 21, 4272-
4280). The key element of this technology is the use of a set of
oligonucleotide primers, of which one binds to the polyadenylated tail of the
mRNA, the others, on the other hand, are random decamers which bind to
various other sites of the mRNA. Such mRNA subpopulations, which are
defined by a specific set of primers, are amplified after reverse transcription
and separated on DNA sequencing gels. Band patterns are seen which are
characteristic for one of each of the cell lines studied. Thus, for example,
100 different primer combinations should afford 10000 different PCR
products, which represent at least approximately half of the genes
expressed in a cell line at all. A comparison of the band patterns of two
different cell lines indicates those bands which correspond to differentially
expressed genes. On the basis of this information, it is now possible to
extract, to reamplify, to subclone and to sequence bands of differentially
expressed gene products from the gel.

However, this is to be qualified by saying that this method has a number of
difficulties:

1. As a result of the high sensitivity of the DDRT-PCR, slightly artificial
bands can result.

2. The analysis of complex gene expression patterns is difficult.

3. Only tiny amounts of RNA are available as starting material.

These difficulties cause uncertainty in the results obtained.

In European Patent Application EP 0 705 842 A2, a number of short DNA
sequences are disclosed which have been identified in the manner

described above. An analysis of the sequences showed that some of them
had complete or very great identity with the sequences of already known
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genes: thus a cDNA fragment having 100% identity with human
osteopontin, another cDNA fragment having 97.2% identity with human
calnexin, and a further fragment having 99.5% identity with human TNF-
stimulated gene 6 (TSG-6) was found. Most of the fragments found,
however, could not be allocated to any known gene from the point of view
of the sequence characterizing them. This group of cDNA fragments also
includes the 400 bp-long clone TTO 20/2(2), of whose DNA sequence 152
bp have been deciphered.

In the context of the present invention, the clone TTO 20/2 has now been
investigated more closely. So-called antisense experiments are one means
for the investigation of the functional meaning of the corresponding gene or
gene product.

The expression of antisense RNA in human chondrosarcoma cells, which
are regarded as model cells for cartilage differentiation, yielded indications
of a role of TTO 20/2. The antisense approach is based on transforming the
cultured cells with a vector which expresses antisense mRNA to TTO 20,
but at the same time also an indicator protein whose activity indicates
whether the antisense RNA was formed. Vectors of this type are called
bicistronic or dicistronic vectors. The starting vector for the present
constructs was pED4, whose construction has been described Dby
Kaufmann et al. (Kaufmann et al., 1991, Nucl. Acids Res. 19, 4485-4490).

In antisense technology, the formation of a functional protein is restricted or
even prevented via the expression of a complementary RNA (antisense
RNA) which binds to the protein-encoding mRNA (sense RNA). In
particular, as the present examples confirm, antisense RNA can be
employed for subregions of the encoding mRNA and for the 3' or &
untranslated region in order to prevent the formation of the target protein.
With the aid of the vector, EST fragments which have no defined open
reading frame can thus be used in order to work out the action of the
protein which is finally encoded by the associated gene in that the
"antisense-expressed" EST switches off or decreases the reading of the
encoding sense mMRNA. If the synthesis of the target protein which is
blocked in this way plays an important role in the cell, this has direct or
indirect effects on cell division, cell growth, synthesis of regulated and
expresséd proteins etc. If the antisense expression prevents, for example,
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the formation of a factor which plays a role in signal cascades, this Is
disturbed.

If the factor is a transcription factor, the expression of a number of genes is
disturbed. This can be recognised, for example, from morphologically
visible changes which can be attributed to altered expression of secreted
proteins, particularly of proteases.

The genes or products thereof identified in this way can be employed as
therapeutic targets for the search for pharmacologically active substances.
Likewise, cells transformed in this way can be used in screening systems in
which it is attempted to block the action of the antisense RNA.

DNA chip technology allows the direct analysis of such changes in that the
transcript profiles of transformed cells are compared with untranstormed or
mock-transformed cells. The comparison then allows conclusions to be
drawn as to whether an EST plays a crucial role in the context of a clinical
picture and is thus suitable as a screening target. The use of the vector is
thus also suitable for the discovery of novel targets and for the profiling of
novel medicaments. The vector is particularly suitable for the synthesis of
HTS systems for target validation. Expediently, EST clones are cultured in
HTS formats such as 96-well microtiter plates for this, the insert DNA is
amplified by means of PCR using suitable PCR primers which, for example,
generate a PST cleavage site on the 3’ side and an Eco RI cleavage site
on the 5 side for cloning in one of the pED4 derivatives described. In a
second step, the PCR fragments generated in this way are cleaved using
Pstl and Eco Rl and dicistronic EGFP vector is ligated into the vector. The
screening format here is retained. The ligated vector is pipetted onto
previously prepared eukaryotic cells using commercially obtainable
pipetting robots with suitable transfection agents such as CaPOg4, Fugene 6

(manufacturer: Boehringer, Mannheim; lipofectamine, Life Technologies,
Eggenstein) or others and the cells are transformed according to customary

processes. Here too, the screening format is retained. The cells are
incubated in the presence of CO2 according to customary processes and

tested for fluorescence emission after 24 — 72 hours under automated
conditions in a fluorescence scanner. Wells with transformed, fluorescent
cells are then evaluated for changes in growth and changes in cell
morphology, etc. compared with transformed control cells which were
transfected with the vector without Pstl — Eco Rl insert. If changes of this
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type occur, this indicates an essential action of the expressed antisense
RNA. The isolation of the cloned DNA and the subsequent sequence
analysis give an indication of the nucleotide sequence and thus the gene or
the coded protein involved. In this way, the first functional indications of
5 gene activities can be found whose function cannot itself be derived by

means of the EST.

The invention therefore relates to the TTO 20 protein comprising the amino
acid sequence according to Table 1.

10
A further subject of the invention is a DNA coding for the protein

mentioned, selected from the group comprising
(@) the DNA sequence as in Table 1, in particular nucleotides 1 to 1305;
(b) a DNA which is at least 80% identical with a DNA as in (2);

15 or
(c) a DNA which, with respect to the genetic code, is degenerate to the

DNAs from (a) and (b).

The invention likewise relates to an antibody which binds to the TTO 20
20 protein.

Further subjects of the invention are an expression vector for the
expression of the DNA described above and a host cell transfected or
transformed with this expression vector.

25
The invention also relates to a process for the preparation of the TTO 20
protein, comprising the steps:
(@) culturing a host cell under conditions which make possible the
30 expression of the TTO 20 protein;
and
(b) isolation of the TTO 20 protein from the host cells or the culture
medium,

35 and a TTO 20 protein obtainable by the process described.

A further subject of the invention is a process for the identification of cell
lines, cells or tissues which express the TTO 20 protein, in which a nucleic
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acid probe is used which is hybridized with an RNA in a biological sample
which is derived from a DNA as described above.

The invention moreover relates to the use of the DNA coding for the TTO
20 protein according to Table 1 for the completion of the DNA and protein

sequence as in Table 1 by means of hybridization and/or PCR processes.

A further subject of the invention is the use of the TTO 20 protein for the

determination of its three-dimensional structure and the design of inhibitors
or activators of the TTO 20 protein. The invention likewise relates to the
use of TTO 20 for the discovery of modulators of the TTO 20 activity.

Further subjects of the invention are a diagnostic kit for the diagnosis of
inflammatory disorders, in particular rheumatoid arthritis, comprising an
antibody such as described above and a diagnostic kit for the diagnosis of
inflammatory disorders, in particular rheumatoid arthritis, comprising a DNA

described above.
Example 1: Identification of cDNAs using the TTO20/2 sequence

The partial sequence of 152 bp designated by TTO20/2 is disclosed In
European Patent Application EP 0 705 842 A2. In order to obtain
information about the complete cloned sequence, the entire DNA of TTO
20/2 was sequenced with the aid of the SP 6 primer. The sequencing
reactions were carried out according to the chain termination DNA
sequencing method as described in Sanger et al. (Sanger, F. et al. 1977,
Proc. Natl. Acad. Sci. USA 74, 5463-5467). From the sequencing, a total
length for the cloned insert of 272 bp resulted. Using this sequence, a
homology search was carried out in the gene bank (NCBI) and the EMBL
database. To do this, the BLAST and FASTA algorithms were used, which
are part of the GCG DNA analysis package of the Genetics Computer

Group, Madison, USA.

The homology search showed significant similarities to two EST clones in
the public database having the gene bank accession number M 51303
(sequence ID: g1192469) and the accession number H 05077 (sequence
ID: g868629). The corresponding clones having the clone 1D 283071 or
43508 were ordered from Genome Systems, St Louis, USA, and
completely sequenced. The clone having the clone ID 283071 showed the




10

15

20

25

30

35

CA 02373018 2001-11-02

-/ -
largest insert of about 2580 bp, the clone having the 1D 43508 is markedly
smaller with an insert size of 2200 bp, but has 100% sequence homology
with the clone 283071. The complete sequence of the clone 283071 is
shown in Table 1 and begins at nucleotide 706.

Example 2: ldentification of an open reading frame

With the aid of the Translate program from the GCG analysis package, the
sequenced DNA of the clone 283071 was investigated for the occurrence
of open reading frames (ORF). Accordingly, an open reading frame which
codes for 200 amino acids is found at the 5° end of the sequence. Following
the stop codon TAA, an untranslated region about 1950 bp long is found,
followed by a polyadenylation signal and ending with a Poly A tail. The
sequence corresponds to the sequence indicated in Table 1 from
nucleotide 706 to nucleotide 3262.

A homology search was carried out in public databases using the 5° DNA
sequence and using the protein sequence which clones the open reading
frame. This showed that the open reading frame is perfectly homologous
with a sequence encoding 184 amino acids, which is localized on a cDNA
by the name of KIAA0282 (gene bank accession number: g87458). The
homology to KIAA0282 ends abruptly after the amino acid sequence
LQTSEG and is restricted to the nucleotide level at 552 bp. The reading
frame in clone 283071 continues for 15 amino acids and is then ended with

a TAA stop codon.

However, the reading frame in the KIAA0282 ORF continues for 123 amino
acids. This region and the complete 3' untranslated region of about 2000
bp of the KIAA0282 sequence is different to the sequence of clone 283071.

For illustration, see Figure 1.

Example 3:  Verification of the binding of the 3' region of TTO20 to the 5
region of KIAA0282

In order to confirm that the 5‘-coding region of the ORF of KIAA0282 is
linked to the 3’ region of TTO20, further publicly accessible EST clones
were sequenced. In addition to the abovementioned clone 43508, these
also incl;‘)de the clone 47831 and the clone 36563, which are obtainable
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from Genome Systems. The sequences clearly confirm the correctness of

the sequence determined for TTOZ20.

In order to make clear the connection between the 5 region of KIAA and
the 3‘ region of TTO20 using an independent process, the following PCR

strategy was chosen. Two forward primers were derived from the 5’ region

of KIAA0282. Primer 1: 5-CAACTCC TGTAT CACC-3 (SEQ ID NO.:1),
Primer 2: 5-AGTGCGATGTCTTCTACTG-3' (SEQ ID NO.: 2). The
backward primers 3 and 4 were derived from the 3' region of clone
583071. Primer 3: 5-TCTAAAGGCAG GAGAGGAAC-3 (SEQ ID NO.: 3).
Primer 4: 5-TTCATGTGTCTTGCTTACTC-3° (SEQ 1D NO.: 4). In a
connected region, a fragment of size 2097 bp would have to be amplifiable
using the primers 1 and 4, and a fragment 1211 bp in size using the primer
pair 2 and 3. These DNAs were used as matrices for the polymerase chain
reaction: brain cDNA from the Multiple Tissue cDNA Panel Human 1 (order
number: K1420-1, Clontech, Heidelberg, Germany) and fetal brain cDNA
trom the Human Fetal cDNA Panel (order number: K1425-1, Clontech,
Heidelberg, Germany). 0.5-1 ul aliquots were introduced into a PCR
reaction with the primer pair 1 and 4. The PCR reaction was carried out as
follows using the buffer recommended by the manufacturer of the enzymes:
polymerase mixture: 18 parts of AmpliTaq DNA polymerase (Perkin-Elmer,
Weiterstadt, Germany) and 1 part of pfu polymerase (Stratagen, La Jolia,
USA). Primer concentration: 10 pM. DNA Cycler (Perkin Elmer, Model
480). PCR conditions for one cycle: 94°C, 2 min.; 94°C, 30 sec.; 59°C, 30
sec.: 72°C, 30 sec.; 72°C, 7 min, reaction volume: 50 ul. After 25-30 cycles,
the reaction was cooled to 4°C and the reaction mixture was analyzed in a
1.2% strength agarose gel. It was possible t0 amplify the corresponding
PCR fragment of the size of about 2100 bp both from the brain cDNA and
from the fetal brain cDNA. If 0.5-1 pl aliquots of these samples are
employed in a further, "nested" PCR reaction using identical conditions, but
with the primers 2 and 3, a PCR fragment of a size of 1200 bp results. This
clearly indicates the presence of a cDNA having a homologous 5' region of
KIAA0282 and the 3‘ region of TTOZ20.

For further confirmation, the DNA fragment 2100 bp in size was excized
from the agarose gel and the DNA was eluted electrophoretically (Ausubel
et al.). The eluted DNA was taken up in 10 ul of sterile water and cloned
nto the vector pCR2.1 according to the recommendations of the
manufacturer (Invitrogen BV, Groningen, Holland). The cloning of the PCR
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fragments was carried out with the aid of the TA cloning kit of the same
manufacturer using the procedure specified by the manutacturer.

The sequencing of the cloned DNA fragment was carried out by the chain
termination method according to Sanger et al. with the aid of the dye
terminators and a model 377 sequencer (Perkin Elmer, Langen, Germany).
The sequencing exactly confirms the finding obtained by PCR analysis.
Accordingly, the sequence indicated in Table 1 (nucleotides 685 1o 3262)
can be extended on the 5°‘ side by the DNA sequence specified by
KIAA0282. The complete sequence is shown in Table 1 (nucleotides 1 to

3262).
Example 4: Indications of function

The origin of the ESTs from various tissues indicate an involvement of the
expressed gene in inflammatory processes. The RNA analyses (see EP-A
0 705 842) confirm a more than four-fold induction of the expression of the
gene in interleukin 1B-stimulated chondrocytes. On the basis of the
bioinformatic analyses, the discoverers of the cDNA for KIAAQ282 propose
a homology of the encoded protein with a zinc finger protein. Zinc finger
proteins can act as transcription factors, i.e. play an essential role in the
regulation of the cell process. In order to obtain immediate information
about a possible function of TTO20, an antisense expression set with a
subregion of the sequence (nucleotide 705 — nucleotide 3198 of Table 1)
was selected. This range includes both part of the coding and the non-
coding 3’ region of the cDNA.

4.1. Construction of the antisense expression vector

The starting vector chosen was the dicistronic vector pED 4 (Fig. 2;
Kaufman et al., Nucleic Acids Research 19, 448 — 4490 (1991)). For this
vector, whose construction is described in detail in Kaufman et al. and
whose precursor plasmid pMT2 is obtainable under the No. ATCC 67122 at
the ATCC, it has already been shown that antisense RNA can be
expressed via the first cistron. The vector contains the following structural
elements: replication origin for replication in eukaryotic cells, the SV40
expression enhancer, the adenovirus Major Late Promotor, the leader

sequencé of the Adenovirus Major Late Messenger RNA, a hybrid intron
with a splice site, the encephalomyocarditis virus leader sequence, the
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selection marker dihydrofolate reductase, the SV40 polyadenelation signal,
the adenovirus V1 RNA gene, a replication origin and a selection marker
for the replication of the vector in recombinant E. coli. In a first step, the
selection marker dihydrofolate reductase should then be exchanged for the
gene for the green fluorescent protein (GFP). The expression of the GFPs
via the second cistron thus serves in transient expression experiments as a
visible measure of the expression of the antisense construct.

Isolated plasmid DNA from pED4 was cleaved using the restriction
endonucleases Cla1 and Xho1. For the isolation of the gene for GFP, DNA
of the commercially obtainable vector pEGFP (Clontech, Heidelberg,
Germany) was cleaved using the restriction enzymes Sal1 and Not1. The
DNA fragments were separated by gel electrophoresis. As the singular
cleavage site of Clal lies about 350bp after the coding dihydrofolate
reductase sequence in the VA gene, a third fragment is needed for the
restoration of the PolyA part and of the VA gene section. By means of
PCR, a DNA fragment from the vector pED4 which has an Not cleavage
site at the 5‘ end and a Cla cleavage site at the 3' end and which comprises
the still missing sequence of the PolyA part and of the VA gene was
amplified.

Primers used:

Forward primer Not L:

5-ATAAGAATGCGGCCGCTAAACTATCAGGAAGATGCTTTCAAGTTC-3
(SEQ ID NO.: 5)

Backward primer Cla R:

5.ACAGGCTCTCCTTTTGCAC-3' (SEQ ID NO.: 6)

The PCR product was digested with Not1 and Clal, separated from
nucleotides by gel electrophoresis and isolated. The three fragments were
pipetted together in equimolar ratio, mixed with buffer, ATP and T4 ligase
and ligated. The ligation mixture was transformed in E. coll DH5 a cells and
plated out on ampicillin selection plates. After isolation of the plasmid DNA
from transformants, the DNAs were checked for their fragment size by

means of a BamH1 restriction digestion. The original vector pED4 has
three BamH1 cleavage sites, which afford three DNA fragments of sizes of

——— A S ERA NS W -
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about 2950 bp, 2190 bp and 220 bp. As a result of the gene exchange, the
novel vector T782 has four BamH1 cleavage sites which lead in a BamH1
digestion of the plasmid DNA, to four DNA fragments of about 2950 bp,

1315 bp, 1075 bp and 220 bp. The correct sequence of the newly
integrated indicator gene was confirmed by sequencing. The plasmid map
of the vector T782 is shown in Figure 3.

For the antisense expression of the RNA of TTO20, the TTO20 sequence
was amplified with the aid of PCR and appropriate primers and cloned into

the GFP vector T782 via the Eco R1 cleavage site.

Primers used:

Forwards primer:

5 -GGAATTCGATCAGATCTCTCACTGCAC-3' (SEQ ID NO.: 7)
Backward primer:

5-GGAATTCACTTCTGTGCAGTAACAGAG-3' (SEQ ID NO.: 8)

The resulting fragment of size about 2500 bp was completely digested

_using the restriction enzyme Eco R1, separated by gel electrophoresis and

isolated. The isolated fragment was cloned into the GFP vector, which was
likewise cleaved with Eco R1. In order to ensure that the fragment cloned In
was cloned in the antisense direction, various recombinant clones were
cleaved using the restriction enzyme Pst1 after transformation of E.coli
DH5 a and the fragments were analyzed by gel electrophoresis. Owing to
the fact that a singular Pst1 cleavage site is made available for the Eco R1
cloning site by means of the vector, a Pst1 fragment about 310 bp in size
additionally results with the correct orientation of the DNA fragment in the
vector, while a fragment about 810 bp in size is missing in the pattern of the
Pst fragments. The plasmid map of the bicistronic antisense vector T814 is

shown in Fig. 4.

4.2. Transfection of human chondrosarcoma cells using the antisense
vector

Chondrosarcoma cells are therefore of particular interest, because they can

serve as a model for joint d|sorders The adherently growing cells were
grown in culture flasks (75 cm ) containing 20 ml of Dulbecco’s MOD Eagle
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Medium (DMEM with 4.5g of glucose/L) and the following additives: 10%
fetal calf serum, 200 mM L-glutamine, 5 mM sodium pyruvate, 20 mM
Hepes buffer pH 7.2, 0.02 pug/ml of hydrocortisone, 0.1 pg/mi of insulin,
0.025 mg/ml of ascorbic acid and 0.05 mg/mi of gentamycin. Every 3-4
days, the cells were detached from the culture flasks by trypsinization,
taken up in 10 ml of fresh culture medium, freed from the trypsin by
centrifugation, diluted in the ratio 1:5 — 1:10 and reinoculated. For
trypsinization, trypsin/EDTA was used in a concentration of 0.25% trypsin
and 1mM EDTA. 1 ml of this solution remained on the cells for 2-5 minutes
at 37°C. The stock culture of chondrosarcoma cells was stored at -80°C in
10% DMSO and 90% of the culture medium.

For the transfection of DNA in chondrosarcoma cells, various methods
were tested, among them the calcium phosphate method, the DEAE-
dextran method, liposome-mediated transfection methods, use of activated
dendrimers, and electroporation. The best transfection rates were achieved
when the transfection agent used was Fugene 6 (Boehringer Mannheim,
Mannheim, Germany).

Between 2 X 105 and 4 x 105 cells were inoculated into 1 well each of a 6-

well cell culture plate (Bekton & Dickinson, Heidelberg, Germany). The
cells were in about 2 ml of nutrient solution. 0.5 — 2 ug each of DNA which

was isolated and purified with the aid of the Qiafilter Plasmid Midikit
(Qiagen, Hilden, Germany) were employed for the transtection. For this, the
cells were first incubated with 5% CO2 for 18 — 24 h at 37°C in an
incubator. The cells shouild be grown to 50 — 80% confluence. Best
transfection rates are achieved when 4 X 105 cells/well are inoculated, and
2 ug of DNA and 6 ul of Fugene/100 pl of serum-free medium are used.

The transfection was carried out according to the instructions of the
manufacturer.

4.3. Antisense expression in chondrosarcoma cells

The transformed chondrosarcoma cells were first tested over a period of 16
— 48 hours after transfection for the appearance of the green fluorescence
which takes place due to the expression of the green fluorescent protein
GFP. Even after 16 hours, green fluorescent cells can be detected after
fluorescence excitation, which markedly increased over a period of 20 h.

.‘
]
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For the detection of the antisense RNA formed, cells from two wells in each
case of a 6-well plate were used. For the isolation of the RNA, an RNeasy
Miniprep Kit from Qiagen (Hilden, Germany) was used according to the
instructions of the manufacturer. The RNA samples were taken up in 30 pl
of RNase-free water and stored at —20°C. The RNA was analyzed with the
aid of Northern blots (Ausubel, F.M. et al. Current Protocols in
Molecularbiology, Vol. 1-3, John Wiley and Sons, New York, 1997) using
digoxygenin-labeled DNA sample. The labeling of the DNA was carried out
in a PCR reaction by means of the DIG Probe Synthesis Kits from
Boehringer (Mannheim, Germany). The matrix used was the previously
purified PCR fragment containing the TTO20 portion about 2.5 kb in size,
which was freed from the nucleotides. On hybridization with this probe, the
expression of the antisense RNA in the transfected chondrosarcoma cells
becomes clearly visible in a time-dependent manner.

Compared with non-transformed chondrosarcoma cells, the cell form of the
transformed cells is not markedly changed. However, an unequal
distribution of the GFP fluorescence is visible compared with a controlled
transfection which was carried out using a corresponding vector, which
instead of TTO20 antisense contained the antisense RNA of cofilin, a
cytoskeleton-regulating protein. The spotty fluorescence distribution allows
the suspicion that the cytoskeleton of the cells is modified compared with
the controls. This indicates a direct function of the expresssed antisense
RNA on the suppression of the protein formed from TTOZ20.
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Legend to Figures:

Figure 1.

Figure 2:

Figure 3:

Figure 4:

Schematic representation of the clones 283071, 43508, KiAA
0282, TTO20/2 and g 868629

Schematic representation of the plasmid pED4; abbreviations:
SV40 = SV40 enhancer and origin of replication; MLP =
adenovirus "Major Late" promotor; TPL = leader sequence
"Adenovirus Major Late" mRNA; IVS = intron hybrid with splice
site; EM C-L = encephalomyocarditis leader sequence; DHFR =
selection marker dihydrofolate reductase; polyA = SV40
polyadenylation signal; VA | = adenovirus VA | RNA gene.

Schematic representation of the plasmid T 782; for abbreviations
see Fig. 2.

Schematic representation of the plasmid T 814; for abbreviations
see Fig. 2.
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Table 1:

TTO 20-2 gene from 1 to 3262

1 GCCCTGGCCCCGGTGCCCCGCAACTCCTGTATCACCTGCCCCCAGTGTCACCGCAGCCTC

1
61
21
121

41
181

61
241

81
301
101
361
121
421
141
481
161
541
181
601
201
661
221
721
241
781

261

A L A P V P R N S C I T C P Q CH R S L
ATCCTGGATGACCGGGGGCTCCGCGGCTTCCCCAAGAATCGCGTACTGGAAGGGGTAATT
I L D D R GG L R G F P K N RV L E G V I
GACCGCTACCAGCAGAGCAAAGCCGCGGCCCTCAAGTGCCAGCTCTGCGAGAAGGCGCCC
D R ¥ Q Q 8§ K A A A L K C Q@ L C€C E K A P
AAGGAAGCCACCGTCATGTGCGAACAGTGCGATGTCTTCTACTGCGATCCGTGCCGCCTG
K E A T v M ¢C E Q ¢ D Vv F ¥y € D P C R L
CGCTGCCACCCGCCCCGGGGGCCCCTAGCCAAGCACCGCCTGGETGCCCCCGGCCCAGGET
R C H P P R G P L A K HR L V P P A Q G
CGTGTGAGCCGGAGGCTGAGCCCACGCAAGGTCTCCACCTCCACAGACCACGAGCTGGAG
R v S R R L §S P R K Vv &§s T C T D H E L E
AACCACAGCATGTACTGCGTGCAATGCAAGATGCCCGTGTGCTACCAGTGCTTGGAGGAG
N H s M ¥ ¢C v Q ¢ K M P V C Y Q C L E E
GGCAAACACTCCAGCCACGAAGTCAAGGCTCTGGGGGCCATGTGGAAACTACATAAGAGC
G K H § S H E v K A L G A MW K L H K S
CAGCTCTCCCAGGCGCTGAACGGACTGTCAGACAGGGCCAAAGAAGCCAAGGAGTTTCTG
Q L S Q A L N GG L S8 D R A K E A K E F L
GTACAGCTGCGCAACATGGTCCAGCAGATCCAGGAGAACAGTGTGGAGTTTGAAGCCTGT
vV ¢ L R N M V. Q Q I Q¢ E N S V E F E A C
CTGGTGGCCCAATGTGATGCCCTCATCGATGCCCTCAACAGAAGAAAAGCCCAGCTGCTG
L vV A Q ¢C D A L I DAL NRURI KA QL L
GCCCGCGTCAACAAGGAGCATGAGCACAAGCTGAAGGTGGTTCGAGATCAGATCTCTCAC
A R V N K EH E H KL K Vv v R D Q I S H
TGCACAGTGAAATTGCGCCAGACCACAGGTCTCATGGAGTACTGCTTGGAGGTGATTAAG
c T v XK L R Q¢ T T G L M E ¥ C L E Vv I K
GAAAATQATCCTAGTGGTTTTTTGCAGATTTCTGACGCCCTCATAAGAAGAGTGCACCTG

[

E N D P § G F L Q I S D A L I R R V H L




841

281

901

301

961

321

1021

341

1081

361

1141

381

1201

401

1261

421

1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

2101

2161
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ACTGAGGATCAGTGGGGTAAAGGCACACTCACTCCAAGGATGACCACGGACTTTGACTTG
T ED Q WG K G T L TP RMT T D F D L
AGTCTGGACAACAGCCCTCTGCTGCAATCCATCCACCAGCTGGATTTCGTGCAAGTGAAA
S L DN S PUL L Q S I HQULDTFV Q V K
GCTTCCTCTCCAGTCCCAGCAACCCCTATCCTACAGCTGGAGGAATGTTGTACCCACAAC
A S S PV PATUPIUL QLEETCTCTHN
AACAGCGCTACGTTGTCCTGGAAACAGCCACCTCTGTCCACGGTGCCCGCCGATGGATAC
N S A T L S W K Q P P L S TV P A D G Y
ATTCTGGAGCTGGATGATGGCAACGGTGGTCAATTCCGGGAGGTGTATGTGGGGAAGGAG
I L EL DDGNGGQF REV Y V G K E
ACAATGTGCACTGTGGATGGTCTTCACTTCAACAGCACATACAACGCTCGGGTCAAGGCC
T M C T VD G L HF N S T YN AIR V K A
TTCAACAAAACAGGAGTCAGCCCGTACAGCAAGACCCTGGTCCTCCAAACGTCTGAGGGT
F N K T G V §$ P Y §$ K T L VL QT S E G
AAGGCCCTTCAGCAGTATCCCTCAGAGCGAGAACTGCGTGGCATCTAAAGTGGCTGGCAA
K A L Q Q Y P S ERELRG I *
GCCCGGAGGTAACCCCACCACTGCCCACATTCCTGAAGTGTTTCCATGACTTGCTCTGCA
TTCTGCACAGAGCCGCTGTTCCTCTCCTGCCTTTAGAGAGCCTATGGTATGTGGATGTGA
TCAAACCAAAGATTCCACATCGGCAGTTCCAATGGCTTGGGCCGGCGGCTTCCTTTGATA
ACAATCTAAATAAGCTGCAGTTGAAGAAGCTGAAAAATGAAGGCCTGAATGTGCCCCTGG
TGTGTAAGACAAATGTATCTAGGCTCTAGAGCAGGCTCCCATTCTCCACCGATACACATC
ATGTGCCAGTTTTGCCCAGATGATTCTAAATTACTCTGTAGTACTTGCTTGTTCTGAGGG
TGGGACCTAGGTTCTTTCCAGTCGTGGATTTGTATGACTGAATGTGTTTCAAATGGGTGG
TGGGGTGCTAGAGCTGTTTAGAGAGGGCCTGTTGGCTGCTCCTGGCTTACCCACTTAGAC
TGCCTCCGTTTCATACCCAAAGCGGAGGCCGTCAGCACCAGGATTGAGACTTCCTGTGGG
CACCAAACAGGAAGAGACCAGCAACTTCGCATTACCCGCCATTTTCATCTTTGCCAGTCC
CTTCAGTCTTGGCTAGGCTACCGAGAGCCACCATACAAGGTTCATCTCTAGAGAATTTTT
GCTTCTTAGCTATACTTTAAATATTTTGGTCATCAAAGACAAGTAATGTGTCTCAGATGA
GAGGCTTGAATTTGATGGCCAGATATAACCTCTGAGGCTTTTAACATTTTCATTTTAAGA

GTAAGCAAGACACATGAAATTAAACCTACAAGGAGGTATTTGTGGCTGGTGCCAAAGCAT

i
TCTGACACTTTGGGGTGTCATTTTAATCAAAGAAATCACCCCCCCACCTCACCGGGATTC

(SEQ ID NO.:

10)




2221
2281
2341
2401
2461
2521
2581
2641
2701
2?61
2821
2881
2941
3001
3061
3121
3181

3241
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TCCATAACTTCCCTCTGCAGAACTAATTATGTTGATTTTGTTCAAGTTCAAGATGTTAGC

TAAAAGAACTATGGTGGTGTTTTTTTTCCCACTTCCCACAAACCTCAACATGTGCCAGTC
ACCCTAAAATGCTTCACATGGTTAAAAACAAGCACAATTTTGAATCCTACAGCAAGGATG
AAAGGCCCCTAGCCGTGAAAACAGTGCTTTGGGGAGCAGTTGTCAGTCTAAGTGATGCTA
TTCCAAGAGAAGGATATGCTGAGGGAAAATGCCCACATGACCTGTTCCCATTTGGAGTAC
AGTGATGTGGTAGCTACAGCTTCCCCCAGAATTATCATTTTAGCACCTTCTCTCAGGGAT
GACCTATCAGTTTGAGAGCAGTTGCCTCTTTTCTCAAAATACCATACTAACTGCTAARAGC
CCTCCAAGAGTCTTTCCTAGATGCAACGCAGAAGGCCCTTGCTGGTGATGGCCTCATTTC
CCATGTGTGTACAAGGTGGTTTGATTGAAGAGTGAAGTGCATGCCTGCAGAGCAGAGAGA
AATTTGTAGCAATGTTGCTAATATGTGTTATCAGATCTGCGGGAAAACTATTTCTATTCA
TAATACATCATGGGAATCATACTATTCTGGTAAAAATCAGTTATTAGCATAACAGCCTGA
GCACTTATGTCTCTCGTTTCATCCTGCAGGAGGATGTAGCGCCTCAGTTTATTTTAATGT
TCATAAGATTATGGTGTCTAATTTAATAAATTACAGGATTGGAACTGCGATCCTTGGTAC
CACAGTCACAGAACTGGGGGTCATTTTCTAGATGAAACAAACGGAACAAGTTCTCTTCCA
ACAAAGAAACTGTACTGTAGAAATTAATTTCCTCCATGAATTTTATATATTGTGTACAAA
TATAAGGTATGTATCTGAATACAAAGAAAAGCCTATCATCATATAGATATCAGTATTCTC
TGTTACTGCACAGAAGTAATTTTCTCATGATGAAATAAAGTTCACACACATACTTTCTCC
ATAAAAAAAAAAAAAAARAAAA 3262

(SEQ ID NO.: 9)




<110>

<l20>

<130>

<140>
<l4l>

<l60>
<170>
<210>
<211>
<212>

<213>

<400>
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SEQUENCE LISTING

Aventis 2harma Deuvtschland GmoR

Novel cell regulation factor TTO 20

HMR 1993/L026

19920005.1

15995-

10

PatentlIn Ver. 2.

1

16
DNA

Bomo

1

caactcctgt

<210>
<211>
<212>
<213>

<400>

2

19
DNA
Homo

2

agtgcgacgt

<2310> 3
<21l1l> 20
<212> DNA

<213> Bomo

<400> 3

tctaaaggca

<210> 4
<21l> 20
<212> DNA

¢<213> Homo

<400> 4

05-03

saplens

atcacc

sapliens

ctceoractyg

sapiens

ggagaggaac

sapiens

16

13

20
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<210> 5
<c211> 45
<212> DNA

<213> Synthetic sequence

<400> 5
ataagaatgc cgccgctaaa ctatcaggaa gatgectttca agtte

<210> §

<211> 15

<212> DNA

<213> Synthetic sequence

<400> 6
acaggctctc cttitgcac

<210> 7

<21l1l> 27

<212> DNA

<213> Synthetic sequence

<220>
<223 > Description of the synthetic sequence : PCR primer

<400> 7
ggaattcgat cagatctclte actgcac

<210> 8

<21l1> 27

<212> DNA

<213> Synthetic sequence

<220>
<223 > Description of the synthetic sequence : PCR primer

<4Q00> 8
ggaattcact tctgtgcagt aacagag

<210> 9
<211l> 3282
<212> DNA




<400> S

gceectggcesce
atcctggatg
gaccgcrtace
aaggaagcca
cgetgeccace
cgtgtgagec
aaccacagca
ggcaaacact
CagcLcteee
gtacaggctgc
ctggtggcecce
gcccgegteca
tgcacagtga
gaaaatgatc
actgaggatc
agtctggaca
gcttcceuctce
aacagcgcta
attctggagc
acaatgtgca
ttcaacaaaa
aaggccctte
gcccggaggt
ttectgcacag
tCaaaccaaa
dacaatctaaa
tgtgtaagac
atgtgccagt
tgggacctag
tggggtgcta
tgececteeget
caccaaacaq
cttcagtcectt
gcttcttage
gaggcttgaa
gtaagcaaga
tctgacactt
tCccataactt
taaaagaacet
accctaaaat
aaaggcccecet
ttccaagaga
agtgatgtgg
gacctatcag
cctccaagag

cggtyceeceg
acccgggsce
agcagagcaa
ccgrcatgtg
cgecccgsag
ggaggctgag
tgtactgegr
ccagccacga
aggocgctgaa
gcaacatggt
aatgtgatgc
acaaggagca
dattgcgcca
cragtggtett
agtggggtaa
acagcecctet
cagtcccage
cgttgrecetyg
tggatgatgg
ctgtggatgg
caggagtcag
agcagtatec
aaccccacca
agccgergtt
gattccacat
taagctgcag
aaatgtatct
tttgcecaga
gttctttcca
gagctgttta
tcatacccaa
gaagagacca
goctaggeta
tatactttaa
tttgatggec
cacatgaaat
tggggtgtca
cecectetgeag
atggtggtgt
gcttcacatg
agccgtgaaa
aggatacgece
tagctacagc
tttgagagca
ccttrectag
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caactcgegt
ccgeggetc
agecgeggec
cgaacagtgc
gcgeectagdcec
cccacgeaag
gcaatgcaag
agtcaaggct
cggactgtca
ccagcagartce
cctecatcgat
tgagcacaag
gaccacaggt
tttgcagact
aggcacactc
gcectgcaatcce
aacccctactge
gaaacagcca
caacggtggt
tccececactte
ccegtacage
ctcagagcga
ctgcccacac
cctetectge
cggecagttcc
ttgaagaagqg
aggctctaga
ctgattctaaa
gtcgtggatt
gagagggect
agcggaggcec
gcaacttcgc
ccgagageca
atacttctggt
agatataace
taaacctaca
ttttcaatcaa
aactaattac
=R of < o o of o nf o
gttaaaaaca
acagtgcetct
gagggaaaat
ttcccecaga
gttgcctcte
atgcaacgca

atcaccogcec
cccaagaatc
ctCaagrgcc
gatgtctict
aagcaccgcce
gtctccacct
atgccegege
ctgggggceca

gacagggeca
caggagaaca

gccgtcaaca
ctgaaggtsg
ctcatggags
tctgacgcece
actccaagga
atccaccage
ctacagectgg
cctergreca
caattccggqg
aacagcacat
aagaccctgg
gaactgcgtg
tcctgaagtyg
ctttagagag
aatggcttgg
tgaaaaatga
gcaggetece
gcactctgta
tgtatgactg
gttggctgcet
gtcagcacca
attacccgcee
ccatacaagg
catcaaagac
tctgaggcetet
aggaggtatt
agaaatcacc
gttgattctg
acttoegesaca
agcacaattec
ggggagcagt
gcgcacatga
attatgatcttt
ttctcaaaac

gaaggccctrt

cccagtgteca
Qcgtactgga
agcrctgega
actgcgatcc
tggtgeecccece
gcacagacca
gectaccagtg
tgtggaaace
aagaagccaa
gtgtggagtt
gaagaaaagc
Ctcgagatca
actgcirgga
tcataagaag
tgaccacgga
tggatTtcgt
aggaatgttg
cggtgeecge
aggtgtatgt
dCaacgCctcyg
tcctccaaac
Gcarctaaag

ctccatgac
cctatggtat
gecggegget
aggccogaat
attctccace
gtacttgctt
aatgtgtttc
cectggertac
ggattgagac
attfrcatcet
tccatctcta
aagtaacgtg
ttaacatttt
tgtggetgyt
cceeecaceee
ttcaagttca
aacctcaaca
tgaatoctac
tgtcagtcta
cctgTiccea
tagcaccette
accatactaa

getggtgatg

ccacagecete
aggggraats:
gaagcgcgcecee
GTgecgectyg
ggcccagggt
cgagcerggag
cttggaggag
dcataagagce
ggagtitcty
tgaagcctge
ccagetgeesg
gatestctcac
getgattaag
agtgcaccty
ctttgacttg
gcaagtgaaa
tacccacaac
cgatggatac

ggggaaggag
ggtcaaggce

ctctgagggt
tggctggcaa
ttgctctgca
gtggatgtga
teectttgata
gtgccectgy
gatacacate

gttctgaggy
aaatgggtgg
ccacttagac

tectgtgyy
ttgccagrcee
gagaattote
tb:cagatga
cattttaaga
gccaaagcat
accgggattce
agatgttagce
tgtgecagte
agcaaggatg
agtgatgcta
tttggagtac
tctcagggat
ctgctaaage
gcetcattte

60
120
180
240
300
360
420
480
540
600
660
7240
780
840
300
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
16890
1740
1800
1860
1520
1980
2040
21400
2160
2229
4280
2340
2400
2460
2520
2580
2640
2700




ccatgrgest
aaccegrage
taacacatca
gcacttatgt
tcataagact
cacagccaca
acaaagaaac
tataaggtat
tgttactgea
ataaaaaaaa

<210> 10
<211l> 43S
<212> PRT

<213> Homo

acaagguggt
aatgttgcta
cgggaaccad
cTCTCgttTc
atggrtgtcta
gaactgggss
rstactgtag
gratcrgaat
cagaagtaat
Adaaaadadaa

sapiens
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Tzgattgaag
atatgtgzca
actatictgyg
azccLgeagy
atttaataaa
ccaccooicta
aaattaarttt
acaaagaaaa
cosctcalga
aa

agzgaacgrec
tcagaseege
taaaaatcag
aggatgtage
tcacaggacte
gatgaaacaa
ccrccatgaa
gcctatcate
tgaaataaag

atgeTTglag
gggaaa&ﬁ:a
wtattagcas

gcctcagtes

cgaactscga
acggaacaag
tzcracascacs
acatacacac

rccacacaca

agcagagaga
rctcracsca
aacagcctga
accccaatge
=ccttggtac
ttgreITcta
cgtgtacaaa
cagrtattcte

tactttcrcec

<400> 140

Ala

b3

His

Asn

Ala

Val
65

Pro

Thy

Ser
145

Lew

Ala
50

Met

Ala

130

His

Ala

Sex

vVal

35

Leu

Cv¥s

Bis

Gla

Tar

MetC

Glu

Leu

20

Leu

Lys

Glu

rroe

vVal

val

Ile

Glu

Gla

val

LVS

Leu

Gly

Glo

Cvrs

70

val

Ala
150

val

Leu

S8

Gly

Ser

Leu

Tyr
135

Leu

AsSh

AsSD

Tle
40

Cys

Val

Glu
120

sSer

25

ASD

Glu

Phe

Leu

105

Asn

Ala

Cys
10

Gly

Lys

Ala
9¢C

Leu

Leu

Mel

Ile

Leu

Ala

75

Lys

Ser

sSer

Glu

T™hx

AXg

Gln

Pro

60

Eis

Met

Glu
140

Glv

Gln
45

Axg

/=
125

neu

Pro Glza

Phe

30

sSer

Glu

Cvs

Leu

1310

Ccvs

LysS

.
DS

18

Pro

Lys

Ala

vVal
95

val

His

Lys

CVs

Thr

Leu
80

Ser

Gla

Ser

Ser
160

2760
2820
2880
2940
3000
3060
3129
3180
3440
3262




Gla

Lys

AsST

Ile

Glu

Ala

Thy

Ser

305

Ala

Ser

Gly

val
38S

Phe

Leu

Glu

Ser

210

Glu

Thx

Val

Leu

Leu

2390

PTro

Ser

Thr

Thxr

Gly
370

Asn

Ser

Phe

val
195

Ala

His

val

Ile

Ile

27%

Thxy

L.eu

Ser

His

val
3588

Gln

Cla

Leu
180

Glu

Leu

Glu

Leu

Ast
340

Pre

Phe

Leu

Thr

Ala
165

val

Phe

Asn

Leu
2458

Glu

Gln
Val

325

Ala

Bis

Gly
405
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Leu

Glo

Glu

Lys

230

AsSn

val

Met

Ser

J10

PTO

Ser

Glu

Phe
390

val

AST

Leu

Ala

AXg
215

Leu

Gln

295

Ile

Ala

Ala

Gly

val
375%

Ser Pro Tyr Ser

Lys

Pro

Leu

280

Thr

His

™

Thr

Ser

Leu

Asn
185

Leu

Ala

™Thr

Ser

265

Thy

Asp

Gln

PrOo

Leu

345

Lle

val

Thr

Ser
170

Met

val

Val

Gly

250

Gly

Glu

Leu

410

AspD

val

Ala

Leu

AXg

23S

Leu

Phe

Glu

Lys

A3

3985

Lvs

Ala Lys Giu Ala
17%
Gln Glr Ile Gla Glu
1390

Css Asp Ala Leu
208

Leu
220

Ala Arg Val Asco

Gla Ile Ser His
240

AsSp

Met Glu Tyr Cys Leu

258
Gln

L.eu Ile Ser Asp

270

Gln Trp Gly Lys Gly

285

Leu SeY

A00

Leu Asp Asn

Phe Val Gln Val Lys

320

Gla Leu Glu Glu Cys
335

Lys Gln

Pro Pro Leu

350

Leu ASDP
385

Gly Asn

Glu Tar
380

Met Cys Thar

val Lve Ala

400

Ala Arg

Leu Gln
418

Thr Leu Val
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Thr Ser Glu Gly Lys Ala Leu Gla Gla Tyr Pro Ser Glu Arg Glu Leu
420 425 430

Arg Gly Ile
435
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Patent claims:

10

15

20

25

30

35

1. The TTO 20 protein comprising the amino acid sequence as in Table

1 (SEQ ID NO.: 10).

A DNA, coding for the protein as claimed in claim 1, selected from

the group comprising

(@) the DNA sequence as in Table 1 (SEQ ID NO.: 9), in
particular nucleotides 1 to 1305;

(b) a DNA which is at least 80% identical with a DNA as in (a);

or

(C) a DNA which, with respect to the genetic code, is degenerate
to the DNAs from (a) and (b).

An antibody which binds to the protein as claimed in claim 1.

An expression vector for the expression of a DNA as claimed in
claim 2.

A host cell transfected or transformed with an expression vector as
claimed in claim 4.

A process for the preparation of the TTO 20 protein as claimed in
claim 1, comprising the steps:

(a) culturing a host cell under conditions which make possible the
expression of the TTO 020 protein;
and

(b) isolation of the TTO 20 protein from the host cells or the
culture medium.

The TTO 20 protein as claimed in claim 1, obtainable by a process
as claimed in claim 6.

A process for the identification of cell lines, cells or tissues which
express the TTO 20 protein as claimed in claim 1, in which a nucleic
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15

20

10.

11.

12.

13.
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- 19 -
acid probe is used which is hybridized with an RNA in a biological
sample which is derived from a DNA as claimed in claim 2.

The use of the DNA as claimed in claim 2 (a) for the completion of
the DNA and protein sequence as in Table 1 by means of
hybridization and/or PCR processes.

The use of the TTO 20 protein as claimed in claim 1 for the
determination of its three-dimensional structure and the design of
inhibitors or activators of the TTO 20 protein.

The use of the TTO 20 protein as claimed In claim 1 for finding
substances which influence the activity of TTO 20.

A diagnostic kit for the diagnosis of inflammatory disorders, in
particular rheumatoid arthritis, comprising an anitbody as claimed in
claim 3.

A diagnostic kit for the diagnosis of inflammatory disorders, in
particular rheumatoid arthritis, comprising a DNA as claimed in claim
2.
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Abstract

Novel transcription factor TTO 20

The invention relates to the cell regulation factor TTO 20, DNA coding
therefor, its preparation and use, antibodies binding to TTO 20 and the use
of DNA coding for TTO 20 and an antibody binding to TTO 20 for use in a

diagnostic kit for the detection of inflammatory disorders, in particular
rheumatoid arthritis.
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