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Methods for the early diagnosis of viral infections and
inflammatory diseases or a predisposition of a subject for
proliferative disorders or hyperplasia

The present invention relates to a method for the identification of the predisposition
of a subject for a proliferative disorder or a hyperplasia and a method for the early
diagnosis of a viral infection or an inflammatory disease, comprising the step of
analyzing the level of expression of an ether a go-go (EAG) potassium channel
gene and/or an ether a go-go related gene (ERG) or the activity of a corresponding
gene product in a sample of tissue or cells.

Several documents are cited throughout the text of this specification. The disclosure
content of each of the documents cited herein (including any manufacturer's
specifications, instructions, etc.) is herewith incorporated by reference.

Viral infections, inflammatory diseases and proliferative diseases represent major
groups of today’s common diseases. At least some of said diseases are life-
threatening, while others may result in long lasting or lifelong reduction of the quality
of life. Furthermore, the treatment of said diseases requires a high portion of the
public and private health budget. Accordingly, the improvement of strategies for the
treatment or, even more desirable, the prevention of the manifestation of such

diseases is of great importance in medical science.

Based on an increasing understanding of the heterogeneous nature of many
pathological conditions, a principle aim of medical/pharmaceutical drug development
is the establishment of individual or targeted therapies for the treatment of diseases
“personalized medicine”. Such specific therapies may e.g. comprise therapeutic
antibodies, small molecule inhibitors, nucleic acid interference, an individual diet and
the administration of an individually selected or dosed pharmaceutical composition.
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dosed pharmaceutical composition.

In order for targeted therapy approaches to exert/elicit the most clinical benefit, it is
of particular advantage to identify a person in the need of such therapy as early as
possible. The same holds true for the treatment of diseases by conventional
rﬁethods. Accordingly, there is a need of indicators for a predisposition of a subject
for a disease and for an initiation of diseases. Candidates for such indicators are

marker molecules.

Potassium channels play an important role in several cellular functions such as
excitability, contraction, cell cycle progression and metabolism (1). In particular,
some members of the ether & go-go (EAG) potassium channels family are
modulated through the cell cycle (2-8) and have been suggested to be involved in
tumorigenesis (9-17). Rat EAG channels expressed in frog oocytes display
rectification induced by mitosis-promoting factor activation (2), and their conducting
properties change during cell cycle (3). Retinoic acid down-regulates hEAG current
in neuroblastoma'cells‘(4). hEAG is transiently expressed before myoblasts fusion,
which is a cell cycle-related event (5, 6). hEAG expression currently decreases
during M phase and is modulated by cytoskeletal elements (7). Channel subunits of

~ another member of the EAG channel family, the human ether a go-go related gene

(hERG), are differentially expressed throughout the cell cycle (8).

One of the most intriguing aspect of hEAG and hERG channels is their relationship
to cellular transformation. Cells transfected with EAG are able to grow in the
absence of serum, lose contact inhibition, and induce aggressive tumors when
injected into immune-depressed mice (9). EAG mRNA expression in normal tissues
is mainly restricted to the brain. It is also expressed transiently in skeletal muscle
and slightly expressed in placenta. On the other hand, EAG mRNA is expressed in
several cancer cell lines including HeLa, MCF-7, SHSY-5Y, and IGR1 from
carcinoma of the cervix, breast tumor, neuroblastoma, and melanoma, respectively
(9, 10). Despite the major expression of EAG in normal brain (9), endogenous EAG-
mediated currents have been reported only in myoblasts (6) and in the tumoral cell
lines SHSY-5Y (4), MCF-7 (11), and IGR1 (10). EAG is expressed in the tumor cell
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line HelLa (9); however, no EAG-mediated currents have been described in these

cells.

Expression of EAG and EAG-mediated currents in transformed cells seems to be ‘
an important event for cell proliferation, because inhibition of EAG expression with
antisense oligonucleotides reduces cell proliferation in some cancer cell lines (9).
Similérly, EAG-mediated current inhibition by imipramine have been suggested to
decrease cell proliferation in IGR1 cells (12). Furthermore, cells expressing
nonconducting EAG cha.nnels fail to induce tumor formation when injected into
immune-depressed mice. EAG mRNA has been described not only in tumor cell
lines but also in several human tumors including mammary gland, liver, prostate,
uterine cervix, ovary, endometrium, colon, and thyroid; a significant percentage of
epithelial tumors show robust EAG expression (13), whereas hERG channels are
expressed in several cancer cell lines from different histogenesis including leukemic

cells (14-16) and frequently expressed in biopsies from endometrical cancer (17).

In WO 99/54463 is has been described that‘the analysis of EAG expression and
activity can be used for the detection of an onset or progression (disease status) of

cancer. However, in this case a patient is already affected by cancer.

In view of the above described high relevance of the recited diseases for the public
health the technical problem underlying the present invention was to provide means
and methods. which enable a prevention or alleviation of said diseases or to detect a
predisposition to develop a disease. In the latter case, this will allow taking actions

prior to the outbreak or manifestation the diseases.

The solution to said technical problem is achieved by providing the embodiments

characterized in the claims.

The present invention provides a method for the identification of the predisposition
of a subject for a proliferative disorder or a hyperplasia, comprising the step of

analyzing the level of expression of an ether a go-go (EAG) potassium channel
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gene and/or an ether a go-go related gene (ERG) or the activity of a corresponding

gene product in a sample of tissue or cells wherein

(@)  a detection of expression or activity in said sample of tissue or cells which
under physiological condition do not show an expression or activity of one or
more of said genes is indicative for said predisposition; or

(b)  a detection of an increased level of expression or activity in said sample of
tissue or cells compared to a basal level characteristic for said samples of
tissue or cells under physiological conditions of one or more of said genes is
indicative for said predisposition.

Furthermore, the present invention provides in an alternative embodiment a method

for the early diagnosis of a viral infection or an inflammatory disease, comprising

the step of analyzing the level of expression of an ether a go-go (EAG) potassium

channel gene and/or an ether a go-go related gene (ERG) or the activity of a

~ corresponding gene product in a sample of tissue or cells wherein

(@) a detection of expression or activity in said sample of tissue or cells which
under physiological condition do not show an expression or activity of one or
more of said genes is indicative for said diagnosis; or ’

(b)  a detection of an increased level of expression or activity in said sample of
tissue or cells compared to a basal level characteristic for said samples of
tissue or cells under physiological conditions of one or more of said genes is
indicative for said diagnosis.

The term “predisposition for a disease” is understood to describe a status of a

subject prior to the outbreak of said disease. Thus, the predisposition of a subject

for such disease is analyzed prior to an early onset of the disease itself.

The term “early diagnosis of a disease” is understood in the context of the present

invention to allow a diagnosis of the disease prior to the development of

morphological alterations. Thus, the disease can be diagnosed prior to a

manifestation of the disease in its early onset.

The term “sample” denotes in the context of the present invention body sample,

such as samples of organs, tissues or cells of a subject/patient. Preferable the

subject (patient) the sample is taken from is human.

Tissue samples explicitly comprise in the context of the present invention samples

of dermal tissue material, such as epidemal detritus, mucosal swabs, such as, but
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not limited to oral mucosal, tonsillar, rectal, genital or nasal swabs (e.g. pap
smears), as well as samples obtained by surgical techniques including minimal
invasive techniques such as biopsy as well as more invasive techniques. The
preparation of the sample may comprise a cultivation of the obtained material (e.g.
in tissue culture) prior to the detection of the expression of the recited genes or the
activity of the encoded gene products. |

The term “expression” of a gene characterizes the process of transcription of a
gene into mRNA in a cell or in the cells 6f a tissue. Furthermore, in line with the
present invention, said term a'lso refers to thé translation of said mRNA and, thus,
the production to the encoded gene product in said cell or cell in a tissue.

As defined herein above the EAG as well ERG are transmembrane ion channels.
Accordingly, the activity of the gene productsl encoded by the EAG or the ERG
genes is to permit the flow of ions through the membrane of a cell.

The term “physiological condition” is understood in the context of the present
invention to define a state of the body, an organ, a tissue or a cell, wherein their
respective functions are non-phathological, i.e. the representative of a normal

healthy individual according to established medical guidelines and practice. Thus,

said organs, tissues and cells are in this state not effected by any changes that will

result in the development of the above recited diseases.

It has been surprisingly found that the detection of an expression of an EAG gene
or an ERG gene is an indicator for a predisposition of a subject for a proliferative
disorder or a hyperplasia. Furthermore, it was observed that said expression is also
an indicator helpful in the early diagnosis of a viral infection or an inflammatory
disease. It has been found that prior to the outbreak of corresponding diseases the
expression of said genes is primary initiated or significantly unregulated compared
to a physiological basal level of expression. The same holds true for the activity of
the encoded gene products. The question whether the predisposition is indicated by
a primary initiation of the expression of the gene (undesired expression) or the
enhancement of an basal expression (undesired overexpression) is dependent from
the tissue/cells and the gene which is/are analyzed. For example a wide spread
expression on a basal of ERG genes is observed in different tissues of the human

body. In contrast it is known in the art that e.g. the Eag1 gene is only expressed
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under physiological conditions on a basal level e.g. in tissues of the brain, nerves
and kidney, whereas there is no significant basal expression of the gene in tissue of
cervix uteri, liver, pancreas and prostate.

In the context of the present invention an increase of the expression (undesired
overexpression) is understood as an at least 2 times overexpression compared to
the basal level under physiological conditions, preferably 5 times, 10 times or 100
times.

As noted herein above, there is e.g. no significant expression for EAG genes,
namely Eag1, in particular tissues. The detection of Eag1 expression in samples of
such tissues is indicative for the predisposition of a subject from which said sample

is derived from.

It is preferred for the methods of the invention that

(a) tissues and cells which under physiological condition do not show an
expression of the EAG gene or activity of the corresponding gene product
are selected from samples of a group consisting of samples of cervix uteri,
Ii'ver, pancreas and prostate; and

(b) tissues and cells for which under physiological conditions a basal level for an
expression of the EAG gene or activity of the corresponding gene product is
characteristic are selected from samples of a group consisting of samples of

brain, nerves and kidney.

In a preferred embodiment of the methods of the invention the nucleic acid

sequence of the EAG gene comprises

(@) a nucleic acid molecule encoding the polypeptide having the amino acid
sequence of SEQ ID: NO 2 or 4;

(b)  a nucleic acid molecule having the DNA sequence of SEQ ID: NO 1 or 3;

(c)  a nucleic acid molecule hybridizing to the complementary strand of a nucleic
acid molecule of (a) or (b); or

(d) anucleic acid molecule being degenerate to the sequence of the nucleic acid
molecule of (c).

Furthermore, it is preferred for the methods of the invention that the nucleic acid

sequence of the ERG gene comprises
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(@) a nucleic acid molecule encoding the polypeptide having the amino acid
sequence of SEQ ID: NO 6, 8 or 10; '
(b)  anucleic acid molecule having the DNA sequence of SEQ ID: NO 5, 7 or 9;
(¢)  a nucleic acid molecule hybridizing to the complementary strand of a nucleic
acid molecule of (a) or (b); or
(d)  a nucleic acid molecule being degenerate to the sequence of the nucleic acid
molecule of (c).
The term “hybridizing” as used herein refers to polynucleotides/nucleic acid
sequences which are capable of hybridizing to the polynucleotides encoding the
EAG or ERG proteins as defined herein. Therefore, said polynucleotides may be
useful as probes in Northern or Southern Blot analysis of RNA or DNA preparations,
respectively, or can be used as oligonucleotide primers in PCR analysis dependent
on their respective size. Preferably, said hybridizing polynucleotides comprise at
least 10, more preferably at least 15 nucleotides in length while a hybridizing
polynucleotide of the present invention to be used as a probe preferably comprises
at least 100, more preferably af least 200, or most preferably at least 500
nucleotides in length. '
It is well known in the art how to perform hybridization expériments with nucleic acid
molecules, i.e. the person skilled in the art knows what hybridization conditiohs she
has to use in accordance with the present invention. Such hybridization conditions

are referred to in standard text books such as Molecular Cloning A Laboratory

Manual, Cold Spring Harbor Laboratory (2001) N.Y. Preferred in accordance with
the present inventions are polynucleotides which are capable of hybridizing to the
polynucleotides of the invention or parts thereof, under stringent hybridization
conditions.

"Stringent hybridization conditions" refer, i.e. to an overnight incubation at 42°C in a
solution comprising 50% formamide, 5x SSC (750 mM NaCl, 75 mM sodium
citrate), 50 mM sodium phosphate (pH 7.6), 5x Denhardt's solution, 10% dextran
sulfate, and 20 pg/ml denatured, sheared salmon sperm DNA, followed by washing
the filters in 0.1 x SSC at about 65°C. Also contemplated are nucleic acid molecules
that hybridize to the polynucleotides of the invention at lower stringency
hybridization conditions. Changes in the stringency of hybridization and signal

detection are primarily accomplished through the manipulation of formamide
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concentration (lower percentages of formamide result in lowered stringency); salt
conditions, or temperature. For example, lower stringency conditions include an
overnight incubation at 37°C in a solution comprising 6X SSPE (20X SSPE = 3M
NaCl; 0.2M NaH2PO4; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 100

~ pg/ml salmon sperm blocking DNA; followed by washes at 50°C with 1 X SSPE,

0.1% SDS. In addition, to achieve even lower stringency, wéshes performed
following stringent hybridization can be done at higher salt concentrations (e.g. 5X
SSC). It is of note that variations in the above conditions may be accomplished
through the inclusion and/or substitution of alternate blocking reagents used to
suppress background in hybridization experiments. Typical blocking reagents
include Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, a.nd
commercially availAabIe proprietary formulations. The inclusion of specific blocking
reagents may require modification of the hybridization conditions described above,
due to problems with compatibility.

The recited nucleic acid molecules may be, e.g., DNA, cDNA, RNA or synthetically

produced DNA or RNA or a recombinantly produced chimeric nucleic acid molecule

-comprising any of those polynucleotides either alone or in combination.

In a more preferred embodiment of the methods of the invention the expression of
an EAG gene and/or the expression of an ERG gene in a sample is determined on
mRNA level or on protein level and/or the activity of said gene products is
determined on an electrophysiological level.

Different methods for the determination of the expression of a gene on mRNA level
or protein level are known in the art and described in several laboratory manuals;
see e.g. Miilhardt, C. Der Experimentator: Molekularbiologe/Genomics; Spektrum
Akademischer Verlag 2003; Rehm, H. Der Experimentator: Spektrum Akademischer
Verlag; 2002; Lottspeich, F. and Zorbas, H. Bioanalytik Spektrum Akademischer
Verlag 1998.

Moreover, different methods for the determination of the activity of a gene product
on an electrophysiological level are known in the art; see e.g. Hamill OP et al.,
Pfligers Arch 1981.

It is further preferred that the expression of an EAG gene and/or the expression of
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- an ERG gene in a sample on a mRNA level is determined by RT-PCR, cDNA array

or Northern Blot analysis. In the appended examples a possible RT-PCR approach
is described in more detail.
Preferably, for the analysis of the expression of an EAG gene by RT-PCR a pair of

sense and antisense primers is used selected from the sense primers having a

- nucleic acid sequence as shown in SEQ ID NO: 11 or 13 and from the antisense

primers having a nucleic acid sequence as shown in SEQ ID NO: 12 or 14.

It is preferred in one embodiment of the invention that the detection of the
translated protein of said EAG gene and/or ERG gene is effected by immuno-
blotting/Western blot analysis, immunohistochemical analysis, ELISA analysis,
immuanluoresce analysis, FACS analysis or antibody array analysis.

Appropriate antibodies required for such analysis are known in the art and
described e.g. in WO 99/54463 and a further application filed on October 1, 2004 by
the present applicant. Protocols for said analysis are known to the person skilled in

the art and represent standard techniques in biochemical laboratories.

In an alternatively préferréd embodiment of the methods of the invention the activity
of an EAG gene product and/or an ERG gene product in a sample on
electrophysiological level is determined by patch clamp analysis.

The technique of patch clamp analysis is known in the art and described in

Stiihmer, W., 1992, Methods in Enzymology 207 and the appended examples.

According to a -preferred embodiment of the methods of the invention the sample
which is analyzed is a tissue culture of a tissue sample derived by biopsy from said

subject. A corresponding approach is described in the appended examples.

It is preferred by the present invention that said viral infection, inflammatory

disease, proliferative disorder or hyperplasia is a gynecological disease.

It is also preferred that the recited proliferative disorder is cancer. Preferably, said

cancer is cervical cancer.
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Furthermore, it is preferred that the recited hyperplasia is adenomatous hyperplasia
or prostate hyperplasia. A '

Moreover, it is preferred that the recited viral infection is an infection with Human
Papilloma Virus or Hepatitis C Virus (HCV).

In addition, it is preferred that the recited inflammatory disease is an pancreatitis.

In one alternative embodiment the recited inflammatory disease is a pancreatitis or

hepatitis.
The figures show:

Figure 1: EAG expression in cancerous and normal cervix.

Southern blot analysis of 475-bp hEAG RT-PCR prodUcts is shown for RNAs
obtained from primary cultures of cervical cancer biopsies (A, lanes 1-5),
endocervical adenocarcinoma (A, lane 6), and control cervix (A, lanes 7—12); hEAG
signals were detected in control cervixes (B) from patients whose samples were
diagnosed as human papilloma virus infection (lane 14), atypical adenomatous
hyperplasia of the endometrium (lane 15), and paratubaric serous cystadenoma
without atypical cells (lane 16); in 1 case (lane 17) it was not possible to establish a
detailed diag’nosis, because the endometrium was reported as histologically lysed.
hEAG-transfected CHO cells were used for positive control (lanes 13 and 18)..
Hybridization with a cyclophilin (Cyc) probe from the same RNAs is shown at the

bottom of each gel.

Figure 2: Current to voltage relationships in cervical cancer cells.

Whole-cell patch-clamp experiments were performed, and ramp protocols from 80
to 120 mV were applied in isolated cells from cervical cancer primary cultures.
Linear leak was subtracted after extrapolation of a linear fit to the current measured
between 80 and 70 mV to the whole range. Four different |-V curves were found in
different cells in every culture. In some cells, clear inward currents were followed by
an outward current (A); other cells displayed very small inward currents followed by
a slightly inactivating outward current (B); traces with the presence of small outward
inactivating currents followed by non inactivating currents were also recorded (C);

and finally, some cells showed only non inactivating outward currents (D) where
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EAG activity was detected. Eh 80 mV.

Figure 3: Voltage- and magnesium- dependent activation of outward currents.
A, unsubtracted currents (left traces) elicited at 60 mV preceded by negative |
prepulses at different voltages indicated in the amplified extract (right traces).

B, outward currents elicited at 60 mV preceded by negative prepulses at 140 or 60
mV in magnesium-free solutions (left traces) or in solutions containing 10 mmol/L
magnesium.

C, voltage-dependent activation (time to reach 80% of maximal amplitude, mean, n
6 for each condition; bars, SD,) at different external magnesium concentrations.
Activation is strongly dependent on prepulse voltage and extracellular magnesium

as expected for EAG channels.

Figure 4: Liver tissue sample stained for EAG1.
(@) shows a Interface hepatitis with inflammatory cells and Piecemeal necrosis

(b) a Nutritive-toxic hepatitis with fat droplets

Figure 5: EAG staining in pancreas tissue.

. Immunhistochemistry demonstrates immunoreactivity for EAG1 in panreatitis but

not in connective tissue (a). In addtion EAG1 expression was found in Mucinous

metaplasia (b).

Figure 6:
shows no EAG 1 staining in (a) normal prostatic ducts whereas in (b) regions of

benign prostate hyperplasia were immunoreactive

The invention is now described by reference to the following examples which are
merely illustrative and are not to be construed as a limitation of scope of the present

invention,

Figure 7:
The figure shows the inhibition of cervix carcinoma cell proliferation by mouse anti-

Eag1 antibody ImAb3 conjugated with the immunotoxin saporin.
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The following exampiles illustrate the invention.

Example 1: quantitative RT-PCR

Total RNA was extracted from primary cultures of cervical cancer cells and directly

from normal cervical tissue with Trizol reagent (Invitrogen). hEAG-transfected

Chinese hamster ovary (CHO) cells were used as positive control. RNA was
subjected to reverse transcription reaction, and PCR amplifications were performed
with = the following sense and antisense primers: 5 -
GCTTTTGAGAACGTGGATGAG-3 (SEQ ID NO:11) and 5 - |
CGAAGATGGTGGCATAGAGAA-3 (SEQ ID NO: 12). These amplifications yielded
a 475-bp hEAG1 product. The constitutive gene cyclophilin was also amplified as
control, using the following sense and antisense primers: 5 -CCC CAC CGT GTT

- CTT CGACAT-3 and 5-AGG TCC TTA CCG TTC TGG TCG-3, respectively, which

yielded a 453-bp product. Reverse transcription-PCR (RT-PCR) product identity
was determined by nucleotide sequence in an automatic capillary genetic analyzer
(ABI PRISM 3100, Applied Biosystems). The PCR products were separated in
agarose gels, blotted onto nylon membranes, and hybridized with [32P]dCTP-IabeIed
nested probes. Probes were obtained with the following upper and lower primers:
for the 228-bp hEAG1 probe, 5 -TGGTCCTGCTGGTGTGTG- 3 (SEQ ID NO:13)
and 5 ~ACAACGAGGAGATGTAGACA G-3 (SEQ ID NO: 14); and for the 187-bp
cyclophilin probe, 5 -CACACGCCATAATGGCACTGGTGG-3 and 5 -
AAAGACCACATGCTTGCCATC CAGC-3 . In all of the cases, filters were washed
after 18-hour hybridization and exposed to X-ray films. Southern blot probes were
also confirmed by sequence.

EAG expression was studied by RT-PCR and Southern blot analysis in 5 primary
cultures from cervical cancer biopsies, in 1 fresh cervical cancer tissue, and in 12
noncancerous biopsies from normal cervixes. Fig. 1A shows EAG gene expression
in 100% of the primary cultures from cervical cancer (Lanes 1-5). It is worth
mentioning that in a patient who was submitted to hysterectomy without any
previous evidence of cervical malignancy (negative pap smears), postsurgery
pathological studies showed an unexpected endocervical adenocarcinoma

expressing EAG. Hence, because this EAG expression was found in a cancerous
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tissue, it was grouped together with the samples from primary cultures of cancer
cells (Fig. 1A, lane 6). Studies of EAG expression in control cervical biopsies
displayed samples either negative or positive for EAG, despite all of them coming

from patients with negative pap smears. Southern blot experiments from control

cervical tissue negative for EAG are also shown in Fig. 1A (Lanes 7-12); 8 of 12

samples were negative for EAG (only 6 are shown).

Eag expression was observed in 4 control biopsies of normal cervical tissue.
Interestingly, 1 of these control EAG-positive samples (Fig. 1B, lane 14) came from
a patient with human papilloma virus infection, the most important etiological factor
associated with cervical cancer. Two other patients in whom EAG expression was
found in normal cervix presented atypical adenomatous hyperplasia of the
endometrium in 1 case and paratubaric serous cystadenoma without atypical cells
in the other (Fig. 1B, lanes 15 and 16, respectively). In 1 patient of the EAG-positive
control samples (Fig. 1B, lane 17) the endometrium was reported as histologically
lysed, so a diagnosis could not be determined. hEAG-transfected CHO cells were
used as positive control (Fig. 1, lanes 13 and 18).

RT-PCR product identity was determined by nucleotide sequence (data not shown).
The amplified products were identical to the sequence reported for hEAG1. We

 determined that the cells from the cancerous biopsies studied herein express the

two different mMRNA spliced variants reported for hEAG1 gene.

Example 2: electrophysiology

Whole-cell recordings were acquired from isolated cells with the
patchclamptechnique using an EPC-9 amplifier (HEKA Electronics, Germany)and
analyzed with Igor Pro (WaveMetrics). Two to three M patch pipetteswere obtained
by double-pulling Kimax capillaries. Internal solution contained(mmol/L) 140 KClI, 10
EGTA, and 10 HEPES/KOH (pH 7.2). Externalsolution contained (mmol/L) 115
NaCl, 2 CaCl2, 2 MgCl2, and 10 HEPES/NaOH (pH 7.2); in some experiments we
used free-magnesium solutions or solutions containing 2, 5, or 10 mmol/L MgCI2.
No capacitance compensation was performed. Holding potential was 80 mV, unless
indicated. Experiments were performed at room temperature (20°C to 22°C).

Whole cell patch clamp experiments were performed in § primary cultures from

cervical cancer cells. Before exploring EAG activity, we applied voltage ramp
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protocols (from 80 mV to 120 mV) to study the current to voltage relationship. Four
different shapes of |-V curves in every culture were found (Fig. 2). Some cells (Fig.
2A) displayed clear inward currents from 30 mV to 10 mV, probably mediated
through sodium or calcium channels, followed by an outward non-inactivating
current. Other cells showed a small outward current at very negative potentials (Fig.
2B) followed by a small inward current near 25 mV then followed by an inactivating
or rectifying outward current. Fig. 4C shows an |-V curve with a very small inward
current at 50 mV followed by outward current, and finally Fig. 2D displays
exclusively non-inactivating outward currents. Cells showing such |-V curve had the
highest current density and were the only cells where we detected EAG activity.

We looked for EAG activity in tumor cells by studying their voltage and magnesium
dependent activation. Very negative prepulses have an especially strong effect on
EAG activation; the more negative the prepulse potential, the slower the EAG
activation (Cole-Moore shift, ref. 20);similarly, the  higher the extracellular
magnesium concentration, the slower the EAG activation. Fig. 3A shows the

potential dependent activation of the outward currents recorded in cervical cancer

cells. Unsubtracted traces of currents elicited at 60 mV preceded by pulses at

different potentials are shown on the left. Prepulse values are indicated for each
puise in magnified traces on the right; the more negative the prepulse, the slower

the channel activation. Magnesium-dependent activation is shown in Fig. 3B.

‘Outward current elicited at 60 mV and preceded by a 140 or 60 mV prepulse were

obtained either in the free-magnesium external solutions(left traces) or in solutions
containing 10 mmol/L magnesium(right traces). As expected for EAG, activation is
clearly delayed in the presence of magnesium, the effect being more pronounced
by applying a very negative prepulse. Fig. 3C shows the required time to reach 80%
of the maximum outward current amplitude ét different prepulse voltages and
extracellular magnesium concentrations. Time to 80% values is bigger at higher
magnesium concentrations and very negative prepulses as described for EAG
channels.

Example 3: identification of HPV16
Human Papilloma Virus 16. Expression of the E7 gene was studied. Genomic DNA

was obtained with phenol-chloroform. PCR amplifications were performed with the
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following sense and antisense specific primers:5 -
GACAGCTCAGAGGAGGAGGATG-3 and 5 -GACTCTACGCTTCGGTTGTGC-3 .
The product was separated in agarose gels. CaSki cells (American Type Culture

Collection, Manassas, VA) were used as E7-positive control.

Example 4: Inmunohistochemistry

Tissues from the tissue register Klinikum Kassel were analysed by
immunohistochemistry in order to elucidate the role of EAG1 in non malignant
disorders as for example inflammatory or hyperproliferative diseases as well as
tissues affected by virus infection. The use of fixed tissue was approved by the
review board of the Klinikum Kassel. Tissue was fixed for 16 to 20 hours in 4%
neutral buffered formalin and then embedded in paraffin. With a microtome 2-4 Hm

- thin sections of selected tissue blocks were cut, mounted on silanized glass slides

(Sigma) and dried at 60°C for 30 min and at 38°C overnight.

Sections were deparaffinized by incubation in xylene bath for 5 minutes twice, in
acetone for 5 minutes twice and finally in distilled water for 5 minutes. Heat
pretreatment of the sections was done in 10 mM citrate buffer, pH 6.0 in a
micowave oven for 30 minutes at 250W, followed by washing in distilled water.
Endogenous peroxidase was blocked by incubation in a freshly prepared solution of
0.3% H20, in methanol for 20 minutes at room temperature followed by washing in
distilled water for 5 minutes. Except for counterstaining with hematoxylin and
mounting, the following steps were performed overnight using the Tecan-
Immunostainer Genesis RSP 200 (Software: Gemini 3.40), which proceeds
regarding manufacturer's EnVision+-staining procedure (DAKO Cytomation,
ChemMate rabbit/mouse): Slides were rinsed twice in PBS/0.05% TWEEN pH 7.4
for 7 minutes and incubated with antibody eag-1 (provided by U3) for 4 hours (1:200
dilution in Antibody Diluent (DAKO)). The reaction was stopped with 100 pl
PBS/0.05% TWEEN pH 7.4 per slide. After washing in 1400 yl PBS/0.05% TWEEN
pH 7.4 for 7 minutes, the slides were incubated with secondary
antibody/peroxidase- conjugate (30 minutes, 150 ul/slide, DAKO HRP/rabbit-mouse
ChemMate). After washing as before the staining reaction was achieved with 120
pl/slide DAB solution (DAKO; 1:50 dilution in substrate buffer) for 10 minutes. The
reaction was stopped with 100 pl PBS/0.05% TWEEN pH 7.4 for 20 min, followed
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by washing with 1400 pl PBS/0.05% TWEEN pH 7.4 for 7 minutes and then slides
were washed every two hours with PBS/0.05% TWEEN pH 7.4, totally three times.
Finally the slides were rinsed in water, counterstained with Harris' hematoxylin and
covered with a glass slide. To exclude unspecific binding of the IgG2b molecule,
control sections were incubated with IgG2b negative control (DAKO) instead of eag-
1 antibody.

As demonstrated in the drawings of the invention we were able to show that
surprisingly EAG1 was expressed in prostate hyperplasia (fig 1), in pancreatitis (fig
2) and hepatitis (fig 3). These data emphasize a functional role for EAG in the

course of non malignant disorders.

Example 5:

Inhibition of human cervix carcinoma cell proliferation by human anti-EAG1
antibody ImAb3 of the invention conjugated to the immunotoxin saporin

The effect of the saporin-conjugated anti-EAG1 antibody ImAb3-SAP on cervix
carcinoma cell proliferation was tested. Conjugation of the a'nti-Eag1 antibody
ImAb3 to saporin (ImAb3-SAP) via disulfide linkage and purification of the
conjugated antibody ImAb3-SAP was performed by Advanced Targeting Systems
(San Diego, CA, USA).

1000 cancer cells/well were seeded in 100 pl 10% FCS-containing culture medium
on 96-well plates overnight. After 24h, cells were washed with PBS and incubated
for 24h in 60 pl/well medium containing 10% FCS. Cells were treated in
quadruplicates with 1pg/mi saporin-conjugated anti-Eag1 monoclonal antibody
ImADb3-SAP or control IgG-SAP diluted in 40 pl/well. Cells were then incubated at
37°C in 5% CO, for 3 days. In order to assess proliferation and cell viability 20
pl/well CeliTiter 96° AQueous One Solution reagent (Promega) containing the
tetrazolium salt MTS and the electron coupling reagent phenazine methosuifate
(PMS) was added to each well and incubated at 37°C for various periods ranging
from 10 min up to 3 hours. The quantity of the formazan product was measured by
the amount of 580nm absorbance using an ELISA plate reader. The results shown
in fig. 1 demonstrate that ImAb3-SAP inhibits cell proliferation of HelLa cells, a
cervix adenocarcinoma cell line known to be HPV-18 positive. In addition it is shown

that ImAb3-SAP significantly interferes with cell proliferation of three further cervix
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carcinoma cell lines CERV-215, CERV-196 and CERV-186 (CLS) reported to be
HPV-16 positive.

References:

1.

©CoNOORWN

Hille B. lon channels of excitable membranes. 3rd. ed. Massachusetts
Sinauer Associated Inc; 2001.

Briiggemann A. et al.; Proc. Natl Acad Sci USA 1997;94:537-42.
Pardo LA. etal.; J CeII Biol 1998;143:767-75.

Meyer R. and Helnemann SH.; J Physiol 1998;508:49- 56.
Occhiodoro T. et al.; FEBS Lett 1998:434:177-82.

Bijlenga P. et al.; J Physiol 1998;512:317-23.

Camacho J. et al.; Pflugers Arch 2000;441:167-74.

Crociani O. et al.; J Biol Chem 2003;278:2947-55.

Pardo LA. et al.; EMBO J 1999;18:5540-7.

Meyer R. et al.; J Membr Biol 1999;171:107-15.

. Ouadid-Ahidouch H. et al.; Receptors Channels 2001;7:345-56.
. Gavrila-Ruch O. et al.; J Membr. Biol 2002;188:137-49.

. Pardo L. et al.; Eur J Cancer 2002;38 Suppl 7:104.

. Bianchi L. et al.; Cancer Res 1998;58:815-22.

. Smith GAM. et al.; J Biol Chem 2002;277:18528-34.

. Pillozzi S. et al.; Leukemia 2002;16:1791-8.

. Cherubini A. et al.; Br J Cancer 2000;83:1722-9.

. Stuhmer, W., 1992, Methods in Enzymology 207

. Hamill OP, et al., Pflugers Arch. 1981; 391: 85-100.



WO 2006/037611 PCT/EP2005/010680
18

Claims

A method for the identification of the predisposition of a subject for a
proliferative disorder or a hyperplasia, comprising the step of analyzing the
level of expression of an ether a go-go (EAG) potassium channel gene
. and/or an ether a go-go related gene (ERG) or the activity of a corresponding
gene product in a sample of tissue or cells wherein
(a) a detection of expression or activity in said sample of tissue or cells
which under physiological condition do not show an expression or
activity of one or more of said genes is indicative for said
predisposition; or |
(b) a detection of an increased level of expression or activity in said
sample of tissue or cells compared to a basal level characteristic for
said samples of tissue or cells under physiological conditions of one or

more of said genes is indicative for said predisposition.

A method for the identificatioh of the early diagnosis of a viral infection or an
inflammatory disease, comprising the step of analyzing the level of
expression of an ether a go-go (EAG) potassium channel gene and/or an
ether a go-go related gene (ERG) or the activity of a Corresponding gene
product in a sample of tissue or cells wherein
(@) a detection of expression or activity in said sample of tissue or cells
which under physiological condition do not show an expression or
activity of one or more of said genes is indicative for said diagnosis; or
(b) a detection of an increased level of expression or activity in said
sample of tissue or cells compared to a basal level characteristic for
said samples of tissue or cells under physiological conditions of one or

more of said genes is indicative for said diagnosis.
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The method according to claim 1 or 2, wherein the

(@)

(b)

tissues and cells which under physiological condition do not show an
expression of the EAG gene or activity of the corresponding gene
product are selected from samples of a group consisting of samples of
cervix uteri, liver, pancreas and prostate; and

tissues and cells for which under physiological conditions a basal level
for an expression of the EAG gene or activity of the corresponding
gene product is characteristic are selected from samples of a group

consisting of samples of brain, nerves and kidney.

The method according to anyone of claims 1 to 3, wherein the nucleic acid

sequence of the EAG gene comprises

(@)

(b)

(c)

(d)

a nucleic acid molecule encoding the polypeptide having the amino
acid sequence of SEQ ID: NO 2 or 4,

a nucleic acid molecule having the DNA sequence of SEQ ID: NO 1 or
3;

a nucleic acid molecule hybridizing to the complementary strand of a

‘nucleic acid molecule of (a) or (b); or

a nucleic acid molecule being degenerate to the sequence of the

nucleic acid molecule of (c).

The method according to anyone of claims 1 to 4, wherein the nucleic acid

sequence of the ERG gene comprises

(@)

(b)

()

(d)

a nucleic acid molecule encoding the polypeptide having the amino
acid sequence of SEQ ID: NO 6, 8 or 10;

a nucleic acid molecule having the DNA sequence of SEQ ID: NO 5, 7
or9;

a nucleic acid molecule hybridizing to the complementary strand of a
nucleic acid molecule of (a) or (b); or

a nucleic acid molecule being degenerate to the sequence of the

nucleic acid molecule of (c).
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The method of anyone of claims 1 to 5, wherein the expreséion of an EAG
gene and/or the expression of an ERG gene in a sample is determined on
mRNA level or on protein level and/or the activity of said gene products is

determined on an electrophysiological level .

The method according to claim 6, wherein the expression of an EAG gene
and/or the expression of an ERG gene in a sample on an mRNA level is
determined by RT-PCR, cDNA array or Northern Blot analysis.

The method according to claim 7, wherein for the analysis of the expression
of an EAG gene by RT-PCR a pair of sense and antisense primers is used
selected from the sense primers having a nucleic acid sequence as shown in
SEQ ID NO: 11 or 13 and from the antisense primers having a nucleic acid
sequence as shown in SEQ ID NO: 12 or 14.

The method according to claim 6, wherein the detection of the translated
protein of said EAG gene and/or ERG gene is effected by immuno-
blotting/Western blot analysis, immunohistochemical analysis, ELISA
analysis, immunofluoresce analysis, FACS analysis or antibody array

analysis.

The method according to claim 6, wherein the activity of an EAG gene
product and/or an ERG gene product in a sample on electrophysiological

level is determined by patch clamp analysis.

The method of anyone of claims 1 to 10, wherein said sample is a tissue

culture of a tissue sample derived by biopsy from said subject.

The method of anyone of claims 1 to 11, wherein said viral infection,
inflammatory disease, proliferative disorder or hyperplasia is a gynecological

disease.
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The method of anyone of claims 1 to 12, wherein said proliferative disorder is

cancer.
The method according to claim 13, wherein said cancer is cervical cancer.

The method of anyone of claims 1 to 12, wherein said hyperplasia is

adenomatous hyperplasia or prostate hyperplasia.

The method of anyone of claims 1 to 12, wherein said viral infection is an
infection with Human Papilloma Virus or Hepatitis C Virus (HCV).

The method of anyone of claims 1 to 11, wherein said inflammatory disease

is a pancreatitis or a hepatitis.
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Sequence listing K2636 PCT
SEQUENCE LISTING
<110> Centro de Investigacion y de Estudios Avanzados del I.P.N.
U3 pPharma AG

Max-Planck-Gesellschaft zur Forderung der wissenschaften e.v.

<120> Method for the identification of the predisposition of a subject for
proliferative disorders or hyperplasia

<130> K2636 EP

<160> 14

<170> PatentIn version 3.1

<210> 1
<211> 3208
<212> DNA

<213> Homo sapiens

<220>
. <221> misc_feature

<223> Homo sapiens potassium voltage-gated channel, subfamily H (eag-re
Tated), member 1 (KCNH1), transcript variant 1

<400> 1
gaagagggcg cgagggtagc agccagaggg agccgccage cctgectgeg gatccccgec 60

gggcgcatgg ggcgcttcga gccgggactg cgtgcgggcc ccgaggccag tttcctgetg 120
tcgtaagaag ccgcgccagg acgcccgecg gaccccgage tgctgggagg atgaccatgg 180
ctgggggcag gaggggacta gtggcccctc aaaacacgtt tctggagaat attgttcggce 240
ggtccaatga tactaatttt gtgttgggga atgctcagat agtggactgg cctattgtgt 300
acagcaatga tggattttgc aagctgtctg gctatcacag ggcagaagtg atgcaaaaaa 360
gcagcacctg cagttttatg tatggggagc tgactgataa agacacgatt gaaaaagtgc 420
ggcaaacatt tgagaactat gagatgaatt cctttgaaat tctgatgtac aagaagaaca 480
ggacacctgt gtggttcttt gtgaaaattg ctccaattcg aaacgaacag gataaagtgg 540

ttttatttct ttgcactttc agtgacataa cagctttcaa acagccaatt gaggatgatt 600
Seite 1
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catgtaaagg
tcctgcagca
tggcagaggt
agactccccc
tcttgatctt
ggcagaataa
acattgtgct
ccaaacttat
tgccatatga
atccagggaa
agggcatcag
tggcccgtaa
gtgtgtttgg
agatctttga
tggacattgg
ccagcaagaa
tgggctttgg
tgatgattgg
agatgtatgc
agctctacca
ggtccatgtc
gagccgacat
tggccagtga
caggggacct
gctccctgga
ttggagatgt
tgacctactg
acacggcctt
ggattgtgtt
agaatgaggc
tccgacagca

tagatgtgga

aggccagcgt

ccacctccgg

ctgggggaag
gctggctcca

cctacagctg
tcacatcatc
gaccttctat
tgtggcctgg
caattttcat
ccgcatgaac
tgtcatcaac
gattggtttt
cagcctgttc
gctggaccac
gctggctgca
cgaggacacc
caccccttac
ttctgtctac
gaacatcgcc
ctcacttctc
caacaccaac
ggtgccaaaa
cagaggcatt
ctgcgtgceac
tggctgcctc
catctaccat
ggtgatccaa
gttctggaag
tgatctgcat
ctcccattcc
ccggaagatc
cccecctgatce
gaaagaggcc
gaagggcaat
ggtcaccgtg
ggtgccagac

Sequence listing

tttgctcggce
agcgtgcaaa
ggctcagaca
ttacattatt
acagccatct
ctggttgttg
accacctttg
tacctgaaga
gcttttgaga
gctgatcaga
agctctctaa
tacattgaat
cactggatgg
aagacaatcc
cagtttaatg
atctcctcgt
ccatccacag
tatgccaccé
agataccatg
ggattgagtg
gacacagaga
ctgaaccgca
cgggcactgg
gcaggagaga
gatgatgagg
gaagccaccc
gtgatcaagc
ttctcccgga
agcgatgtga
ttgcccccgg
aggctggcag
gtccttacag
cgtgagagtc

cacgcaaagc

tgacaagagc
aaggcgagaa
ttCttCCCC&
gtgtttttaa
tggtccctta
atagcatcgt
ttggaccagc
cgtggtttgt
acgtggatga
ttccaccacc
aagttgtccg
atggagctgc
cctgcatctg
gcaacaacag
ggtctggctc
tgtatttcac
acattgagaa
tcttcgggaa
agatgctcaa
agcgagtaat
aggtcctgcea
aggtgttcaa
ccatggagtt
gcgttgacag
tggtggccat
ttgcccagtc
gggatgccct
acctgattct
aacgtgaaga
accaccctgt
ctgagagagg
agcatgcctc
ctgccacgcec

tacaggcgcc
Seite 2
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actgacaagc
tgtccacaag
gtacaagcaa
gaccacgtgg
taatgtctcc
ggatgttatc
aggggaggtg
gattgacctt
ggttagtgcc
actggagggg
gctgctccgt
tgtgctggtc
gtacagcatt
ctggctgtac
agggaagtgg
aatgaccagc
gatctttgca
tgtgacgact
cagtgttcgg
ggattatatt
gatctgcccc
ggagcacccg
ccagacggtg
cctctgettt
tctaggaaaa
ctgtgccaat
gcagaaagtg
gacgtacaac
ggaagaacgc
ccggegcectce
gggccgggac
cgccaaccac

cgtatccttc

agggtccgag

PCT/EP2005/010680
agcaggggtg 660
cactcccgcc 720
gaggcaccaa 780
gattggatca 840
ttcaaaacca 900
tttttggtgg 960
atttctgacc 1020
ctgtcctgtt 1080
tttatgggtg 1140
agagagagtc 1200
cttgggcgag 1260
ctgctggtgt 1320
ggggactatg 1380
caactagcga 1440
gaaggtggtc 1500
ctcaccagtg 1560
gtggccatca 1620
attttccaac 1680
gacftcctga 1740
gtgtccactt 1800
aaggacatga 1860
gccttccgge 1920
cactgtgccc 1980
gtggtttctg 2040
ggagacgtgt 2100
gttagggcct 2160
ctggaattct 2220
ttgaggaaga 2280
atgaaacgaa 2340
ttccagagat 2400
ctggatgacc 2460
agcctcgtga 2520
caggcagcct 2580
tgcctgggcc 2640
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ccaagggggg cgggggcgat tgtgccaagc gcaaaagctg ggcccgcttc aaagatgett 2700
gcgggaagag tgaggactgg aacaaggtgt ccaaggctga gtcgatggag acacttcccg 2760
agaggacaaa agcgtcaggc gaggccacac tgaagaagac agactcgtgt gacagtggca 2820
tcaccaagag cgacttgcgc ctggacaacg tgggtgaggc caggagtccc caggatcgga 2880
gtcccatcct ggcagaggtc aagcattcgt tctaccccat ccctgagcag acgctgcagg 2940
ccacagtcct ggaggtgagg cacgagctga aggaggacat caaggcctta aacgccaaaa 3000
tgaccaatat tgagaaacag ctctctgaga tactcaggat attaacttcc agaagatcct 3060
ctcagtctcc tcaggagttg tttgaaatat cgaggccaca gtccccagaa tcagagagag 3120
acatttttgg agccagctga gaggtctatt taaaaaaaaa gtcagagaca gatacctcca 3180
accctgccgt caccaccacc cctaccac 3208
<210> 2
<211> 989
~<212> PRT
<213> Homo sapiens
<220>
<221> MISC_FEATURE A
<223> Homo sapiens potassium voltage-gated channel, subfémi1y H (eag-re
lated), member 1 (KCNH1), transcript variant 1
<400> 2
Met Thr Met Ala Gly Gly Arg Arg Gly Leu val Ala Pro Gln Asn Thr
1 5 10 15
Phe Leu Glu Asn Ile val Arg Arg Ser Asn Asp Thr Asn Phe val Leu
20 25 30
Gly Asn Ala GIn Ile val Asp Trp Pro Ile val Tyr Ser Asn Asp Gly
35 40 45
Phe Cys Lys Leu Ser Gly Tyr His Arg Ala Glu val Met Gln Lys Ser
50 55 60
ser Thr Cys Ser Phe Met Tyr Gly Glu Leu Thr Asp Lys Asp Thr Ile
65 70 75 80
Glu Lys val Arg GIn Thr Phe Glu Asn Tyr Glu Met Asn Ser Phe Glu
85 90 95
Ile Leu Met Tyr Lys Lys Asn Arg Thr Pro val Trp Phe Phe val Lys

Seite 3



Ile
Thr
Cys
145
Ser
Asn
Asp
IJe
Leu
225
Phe
val
Phe
Met
Pro
305
Phe
Pro

Leu

Asp
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Ala
Phe
130
Lys
Arg
val
Ile
Ile
210
Ile
Lys
Asp
val
AsSn
290
Tyr
Met
Leu

Lys

His

Pro

115

Ser

Gly

Gly

His

Leu

195

Leu

Leu

Thr

val

Gly

Tyr

Asp

Gly

Glu

val

355

Tyr

100

Ile

Asp

Trp

val

Lys

Pro.

His

Thr

Arg

Ile

260

Pro

Leu

val

Asp

Gly

val

Ile

Arg
Ile
Gly
Leu
165
His
GIn
Tyr
Phe
GlIn
245
Phe
Ala
Lys
Ile
Pro
325
Arg

Arg

Glu

Asn

Thr

Ser

Tyr

Cys

Tyr

Asn

Leu

Gly

Thr

Asn

310

Gly

Glu

Leu

Tyr

Sequence

105

Glu GIn Asp

Ala

135

Phe

Gln

Arg

Lys

val

215

Thr

Asn

val

Glu

Trp

295

Ala

Lys

ser

Leu

Gly

120

Phe

Ala

Leu

Leu

GlIn

200

Phe

Ala

val

Asp

val

280

Phe

Phe .

Ile

Gln

360

Ala

Lys
Arg
Ala
Ala
185
Glu
Lys
Ile
Ala
Ile
265
Ile
val
Glu
Gly
Gly

Leu

Ala

Tisting

Lys

GIn

Leu

Pro

170

Glu

Ala

Thr

Leu

Trp

val

Ser

Ile

Asn

Phe

330

Ile

Gly

val

Pro

Thr

155

ser

val

Pro

Thr

val

235

Leu

Leu

Asp

Asp

val

315

Ala

ser

Arg

K2636 PCT

val

Ile

140

Arg

val

Leu

Lys

Trp

Pro

val

Asn

Pro

Leu

300

Asp

Asp

Ser

val

val Leu val

Seite 4

Leu

125

Glu

Ala

Gln

GIn

Thr

205

ASp

Tyr

val

Phe

Lys

Leu

Glu

Gln

Leu

Ala

365

Leu

110

Phe
Asp
Leu
Lys
Leu

190

Pro

Trp

Asn

Asp

His

270

Leu

Ser

val

Ile

Phe

350

Arg

Leu

Leu

Asp

Thr

Pro

Ile

val

Ser

255

Thr

Ile

Cys

ser

Pro

335

ser

Lys

val

PCT/EP2005/010680

Cys
Ser
Ser
160
ser
His
Ile
Ser
240
Ile
Thr
Arg
Leu
Ala
320
Pro
Ser

Leu

Cys



WO 2006/037611 PCT/EP2005/010680

Sequence listing K2636 PCT
370 375 380

val pPhe Gly Leu Ala Ala His Trp Met Ala Cys Ile Trp Tyr Ser Ile
385 390 395 400

Gly Asp Tyr Glu Ile Phe Asp Glu Asp Thr Lys Thr Ile Arg Asn Asn
405 410 415

Ser Trp Leu Tyr GIn Leu Ala Met Asp Ile Gly Thr Pro Tyr Gln Phe
420 425 430

Asn Gly Ser Gly Ser Gly Lys Trp Glu Gly Gly Pro Ser Lys Asn Ser
435 440 445

val Tyr Ile Ser Ser Leu Tyr Phe Thr Met Thr Ser Leu Thr Ser val
450 455 460

Gly Phe Gly Asn Ile Ala Pro Ser Thr Asp Ile Glu Lys Ile Phe Ala
465 . 470 475 480

val Ala Ile Met Met Ile Gly Ser Leu Leu Tyr Ala Thr Ile Phe Gly
485 490 495

Asn val Thr Thr Ile Phe GIn GIn Met Tyr Ala Asn Thr Asn Arg Tyr
500 505 510

His Glu-Met Leu Asn-Ser val Arg Asp Phe Leu Lys Leu Tyr GIn val
515 520 . 525

Pro Lys Gly Leu Ser Glu Arg val Met Asp Tyr Ile val Ser Thr Trp
530 535 540

ser Met Ser Arg Gly Ile Asp Thr Glu Lys val Leu GIn Ile Cys Pro
545 550 555 560

Lys Asp Met Arg Ala Asp Ile Cys val His Leu Asn Arg Lys val Phe
565 570 575

Lys Glu His Pro Ala Phe Arg Leu Ala Ser Asp Gly Cys Leu Arg Ala
580 585 590

Leu Ala Met Glu Phe GIn Thr val His Cys Ala Pro Gly Asp Leu Ile
595 600 605

Tyr His Ala Gly Glu Ser val Asp Ser Leu Cys Phe val val Ser Gly
.610 615 620

Ser Leu Glu val Ile GIn Asp Asp Glu val val Ala 1le Leu Gly Lys
625 630 635 640

Gly Asp val Phe Gly Asp val Phe Trp Lys Glu Ala Thr Leu Ala Gln
Seite 5



WO 2006/037611 PCT/EP2005/010680

Sequence listing K2636 PCT
645 650 655

Ser Cys Ala Asn val Arg Ala Leu Thr Tyr Cys Asp Leu His val Ile
660 665 670

Lys Arg Asp Ala Leu Gln Lys val Leu Glu Phe Tyr Thr Ala Phe Ser
675 680 685

His Ser Phe Ser Arg Asn Leu Ile Leu Thr Tyr Asn Leu Arg Lys Arg
690 695 700

Ile val Phe Arg Lys Ile Ser Asp val Lys Arg Glu Glu Glu Glu Arg
705 710 715 720

Met Lys Arg Lys Asn Glu Ala Pro Leu Ile Leu Pro Pro Asb'His Pro
725 : 730 735

val Arg Arg Leu Phe GIn Arg Phe Arg Gln GIn Lys Glu Ala Arg Leu
740 745 750

Ala Ala Glu Arg Gly Gly Arg Asp Leu Asp Asp Leu Asp val Glu LYs
755 760 765

Gly Asn val Leu Thr Glu His Ala Ser Ala Asn His Ser Leu val Lys
770 775 780 :

Ala ser val val Thr val Arg Glu Ser Pro Ala Thr Pro val Ser Phe
785 790 _ 795 800

GIn Ala Ala Sef Thr ser Gly val Pro Asp His Ala Lys Leu GIn Ala
805 810 815

Pro Gly Ser Glu Cys Leu Gly Pro Lys Gly Gly Gly Gly Asp Cys Ala
820 825 830

Lys Arg Lys Ser Trp Ala Arg Phe Lys Asp Ala Cys Gly Lys Ser Glu
835 840 845

Asp Trp Asn Lys val Ser Lys Ala Glu Ser Met Glu Thr Leu Pro Glu
850 855 860

Arg Thr Lys Ala Ser Gly Glu Ala Thr Leu Lys Lys Thr Asp Ser Cys

Asp Ser Gly Ile Thr Lys Ser Asp Leu Arg Leu Asp Asn val Gly Glu
885 890 : 895

Ala Arg Ser Pro Gln Asp Arg Ser Pro Ile Leu Ala Glu val Lys His
900 905 910

ser Phe Tyr Pro Ile Pro Glu GIn Thr Leu GIn Ala Thr val Leu Glu
Seite 6



WO 2006/037611

915
val Arg His
930
Thr Asn Ile

945

Arg Arg Ser

GIn Ser Pro
<210> 3
<211> 3127
<212> DNA
<213> Homo
<220>
<221> misc_
- <223>

Glu Leu

Glu Lys

GlIn
965

Ser

Glu
980

ser

sapiens

feature

Sequence

920

Lys Glu Asp Ile

935

GIn Leu Ser Glu
950

Ser Pro GIn Glu

Glu Arg Asp Ile
985

Tisting

Lys Ala

Ile Leu
955

Leu Phe
970

Phe Gly

Homo sapiens potassium voltage-gated

Tated), member 1 (KCNH1), transcript

<400> 3
gaagagggcg

gggcgcatgg
' tcgtaagaag
ctgggggcag
ggtccaatga
acagcaatga
gcagcacctg
ggcaaacatt
ggacacctgt
ttttatttct
catgtaaagg
tcctgcagcea
tggcagaggt
agactccccc

tcttgatctt

cgagggtagc
ggcgcttcga
ccgcgecagg
gaggggacta
tactaatttt
tggattttgc
cagttttatg
tgagaactat
gtggttcttt
ttgcactttc
ctgggggaag
gctggctcca
cctacagctg
tcacatcatc

gaccttctat

agccagaggg
gccgggactg
acgcccgecg
gtggcccctc
gtgttgggga
aagctgtctg
tatggggagc
gagatgaatt
gtgaaaattg
agtgacataa
tttgctcggc
agcgtgcaaa
ggctcagaca
ttacattatt

acagccatct

agccgccage

cgtgcgggec
gaccccgagc
aaaacacgtt
atgctcagat
gctatcacag
tgactgataa
cctttgaaat
ctccaattcg
cagctttcaa
tgacaagagc
aaggcgagaa
tccttcceca
gtgtttttaa

tggtccctta

Seite 7
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K2636 PCT
925

Leu Asn Ala Lys Met
940

Arg Ile Leu Thr ser
960

Glu Ile Ser Arg Pro
975

Ala Ser

channel, subfamily H (eag-re
variant 2 '

cctgecctgeg gatcececgec 60
ccgaggccag tttcctgctg 120
tgctgggagg atgaccatgg 180
tctggagaat attgttcggc 240
agtggactgg cctattgtgt 300
ggcagaagtg atgcaaaaaa 360
agacacgatt gaaaaagtgc 420
tctgatgtac aagaagaaca 480
daacgaacag gataaagtgg 540
acagccaatt gaggatgatt 600
actgacaagc agcaggggtg 660
tgtccacaag cactcccgcec 720
gtacaagcaa gaggcaccaa 780
gaccacgtgg gattggatca 840
taatgtctcc ttcaaaacca 900



WO 2006/037611

ggcagaataa
acattgtgct
ccaaacttat
tgccatatga
.gctctctaaa
acattgaata
actggatggc
agacaatccg
agtttaatgg
tctecctegtt
catccacaga
atgccaccat
gataccatga
gattgagtga
acacagagaa
tgaaccgcaa
gggcactggc
caggagagag
atgatgaggt
dagccaccct
tgatcaagcg
tctcccggaa
gcgatgtgaa
tgcccccgga
ggctggcagc
tccttacaga
gtgagagtcc
acgcaaagct
gtgccaagcg
acaaggtgtc
aggccacact
tggacaacgt
agcattcgtt

acgagctgaa

tgtggcctgg
caattttcat
ccgcatgaac
tgtcatcaac
agttgtccgg
tggagctgct
ctgcatctgg
caacaacagc
gtctggctca
gtatttcaca
cattgagaag
cttcgggaat
gatgctcaac
gcgagtaatg
ggtcctgcag
ggtgttcaag
catggégttc
cgttgacagc
ggtggccatt
tgcccagtcc
ggatgccctg
cctgattctg
acgtgaagag
ccaccctgtc
tgagagaggg
gcatgcctcc
tgccacgecc
acaggcgcca
caaaagctgg

caaggctgag

gaagaagaca

gggtgaggcc
ctaccccatc

ggaggacatc

Sequence listing

ctggttgttg
accacctttg
tacctgaaga
gcttttgaga
ctgctccgtc
gtgctggtcc
tacagcattg
tggctgtacc
gggaagtggg
atgaccagcc
afctttgcag
gtgacgacta
agtgttcggg
gattatattg
atctgcccca
gagcacccgg
cagacggtgc
ctctgctttg
ctaggaaaag
tgtgccaatg
cagaaagtgc
acgtacaact
gaagaacgca
cggcgecctct
ggccgggacc
gccaaccaca
gtatccttcc
gggtccgagt
gcccgettca
tcgatggaga
gactcgtgtg
aggagtcccc
cctgagcaga

aaggccttaa

atagcatcgt
ttggaccagc
cgtggtttgt
acgtggatga
ttgggcgagt
tgctggtgtg
gggactatga
aactagcgat
aaggtggtcc
tcaccagtgt
tggccatcat
ttttccaaca
acttcctgaa
tgtccacttg
aggacatgag
ccttccgget
actgtgcccc
tggtttctgg
gagacgtgtt
ttagggcctt
tggaattcta
tgaggaagag
tgaaacgaaa
tccagagatt
tggatgacct
gcctcgtgaa
aggcagcctc
gcctgggecc
aagatgcttg
cacttcccga
acagtggcat
aggatcggag
cgctgcaggc

acgccaaaat
Seite 8

K2636 PCT
ggatgttatc
aggggaggtg
gattgacctt
gggcatcagc
ggcccgtaag
tgtgtttggg
gatctttgac
ggacattggc
cagcaagaat
gggctttggg
gatgattggc
gatgtatgcc
gctctaccag
gtccatgtcc
agccgacatc
ggccagtgat
aggggacctc
ctccctggag
tggagatgtg
gacctactgt
cacggccttc
gattgtgttc
gaatgaggcc
ccgacagcag
agatgtggag
ggccagegtg
cacctccggg
caaggggggc
cgggaagagt
gaggacaaaa
caccaagagc
tcccatcctg
cacagtcctg

gaccaatatt

PCT/EP2005/010680

tttttggtgg
atttctgacc
ctgtcctgtt
agcctgttca
ctggaccact
ctggctgeac
gaggacacca
accccttacc
tctgtctaca
aacatcgccc
tcacttctct
aacaccaaca
gtgccaaaag
agaggcattg
tgcgtgcacc
ggctgcctce
atctaccatg
gtgatccaag
ttctggaagg
gatctgcatg
tcccattect
cggaagatca
cccctgatct
aaagaggcca
aagggcaatg
gtcaccgtgc
gtgccagacc
gggggcgatt
gaggactgga
gcgtcaggeg
gacttgcgec
gcagaggtca
gaggtgaggc

gagaaacagc

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

1860

1920

1980

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
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Sequence listing K2636 PCT '
tctctgagat actcaggata ttaacttcca gaagatcctc tcagtctcct caggagttgt 3000
ttgaaatatc gaggccacag tccccagaat cagagagaga catttttgga gccagctgag 3060

aggtctattt aaaaaaaaag tcagagacag atacctccaa ccctgccgtc accaccaccc 3120

ctaccac 3127
<210> 4

<211> 962

<212> PRT

<213> Homo sapiens

<220>
<2.2 1> MISC_FEATURE

<223> Homo sapiens potassium voltage-gated channel, subfamily H (eag-re
lated), member 1 (KCNH1), transcript variant 2

<400> 4
Met Thr Met Ala Gly Gly Arg Arg Gly Leu val Ala Pro Gln Asn Thr
1 5. 10 15

Phe Leu Glu Asn Ile val Arg Arg Ser Asn Asp Thr Asn Phe val Leu
20 25 30

Gly Asn Ala GIn Ile val Asp Trp Pro Ile val Tyr Ser Asn Asp Gly
35 40 45

Phe Cys Lys Leu Ser Gly Tyr His Arg Ala Glu val Met Gln Lys Ser
50 55 60

Ser Thr Cys Ser Phe Met Tyr Gly Glu Leu Thr Asp Lys Asp Thr Ile
65 70 75 80

Glu Lys val Arg GIn Thr Phe Glu Asn Tyr Glu Met Asn Ser Phe Glu
85 90 95

ITe Leu Met Tyr Lys Lys Asn Arg Thr Pro val Trp Phe pPhe val Lys
100 105 110

Ile Ala Pro Ile Arg Asn Glu GIn Asp Lys val val Leu Phe Leu Cys
115 120 125

Thr Phe Ser Asp Ile Thr Ala Phe Lys GIn Pro Ile Glu Asp Asp Ser
130 135 140

Cys Lys Gly Trp Gly Lys Phe Ala Arg Leu Thr Arg Ala Leu Thr Ser
Seite 9
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Sequence listing K2636 PCT
145 150 155 160

ser Arg Gly val Leu GIn GIn Leu Ala Pro Ser val GIn Lys Gly Glu
165 170 175

‘Asn val His Lys His Ser Arg Leu Ala Glu val Leu GIn Leu Gly Ser
180 185 190

Asp Ile Leu Pro GIn Tyr Lys GIn Glu Ala Pro Lys Thr Pro Pro His
195 200 205

Ile Ile Leu His Tyr Cys val Phe Lys Thr Thr Trp Asp Trp Ile Ile
210 215 220

Leu Ile Leu Thr Phe Tyr Thr Ala Ile Leu Vval Pro Tyr Asn val Ser
225 230 235 240

Phe Lys Thr Arg GIn Asn Asn val Ala Trp Leu val val Asp Ser Ile
245 250 255

val Asp val Ile Phe Leu val Asp Ile val Leu Asn Phe His Thr Thr
260 265 270

Phe val Gly Pro Ala Gly Glu val Ile Ser Asp Pro Lys Leu Ile Arg
275 280 . 285 :

‘Met Asn Tyr Leu Lys Thr Trp Phe val Ile Asp Leu Leu Ser Cys Leu
290 295 300

Pro Tyr Asp val Ile Asn Ala Phe Glu Asn val Asp Glu Gly Ile Ser
305 310 315 320

ser Leu Phe Ser Ser Leu Lys val val Arg Leu Leu Arg Leu Gly Arg
325 330 335

val Ala Arg Lys Leu Asp His Tyr Ile Glu Tyr Gly Ala Ala val Leu
: 340 345 350

val Leu Leu val Cys val Phe Gly Leu Ala Ala His Trp Met Ala Cys
355 360 365

Ile Trp Tyr Ser Ile Gly Asp Tyr Glu Ile Phe Asp Glu Asp Thr Lys
370 375 380

Thr Ile Arg Asn Asn Ser Trp Leu Tyr GIn Leu Ala Met Asp Ile Gly
385 390 395 400

Thr Pro Tyr Gln Phe Asn Gly Ser Gly Ser Gly Lys Trp Glu Gly Gly
405 410 415

Pro Ser Lys Asn Ser val Tyr Ile Ser Ser Leu Tyr Phe Thr Met Thr
Seite 10



Ser

Glu

Ala

465

Asn

Lys

Ile

Leu

Asn

545

Gly

Pro

Phe

Ala

Ala

625

Asp

Tyr

Asn

Glu

WO 2006/037611

Leu
Lys
Thr
Thr
Leu
val
GlIn
530
Arg
Cys
Gly
vaj
Ile
610
Thr
Leu
Thr

Leu

Glu

Thr

435

Ile

Ile

Asn

Tyr

Ser

515

Ile

Lys

Leu

ASp

val

595

Leu

Leu

His

Ala

Arg

Glu

420

ser

Phe

Phe

Arg

Gln

500

Thr

Cys

val

Arg

Leu

580

Ser

Gly

Ala

val

Phe

660

Lys

Glu

val
Ala
Gly
Tyr
Va]
Trp
Pro
Phe
Ala
565
Ile
Gly
Lys
Gln
Ile
645
ser

Arg

Arg

Gly

val

Asn

470

His

Pro

Ser

Lys

Tyr

ser

Gly

ser

630

Lys

His

Ile

Met

Phe

Ala

455

val

Glu

Lys

Met

Asp

535

Glu

Ala

His

Leu

Cys

Arg

Ser

val

Lys

Sequence

Gly

440

Ile

Thr

Met

Gly

Ser

520

Met

His

Met

Ala

Glu

600

val

Ala

Asp

Phe

Phe

680

Arg

425

Asn

Met

Thr

Leu

Leu

505

Arg

Arg

Pro

Glu

Gly

val

Phe

Asn

Ala

Ser

665

Arg

Lys

Tisting

Ile
Met
Ile
Asn
490
Ser
Gly
Ala
Ala
Phe
570
Glu
Ile
Gly
val
Leu
650

Arg

Lys

Ala

Ile

Phe

475

Ser

Glu

Ile

Asp

Phe

555

Gln

Ser

Gln

Asp

Arg

GlIn

Asn

Ile

K2636 PCT

Pro
Gly
Gln
val
Arg
Asp
Ile
540
Arg
Thr
val
Asp
VaT
620
Ala
Lys

Leu

ser

Asn Glu Ala
Seite 11

Ser

445

Ser

Gln

Arg

val

Thr

525

Cys

Leu

val

Asp

Leu

val

Ile

430

Thr

Leu

Met

Asp

‘Met

510

Glu
val
Ala
His
ser
590
Glu
Trp
Thr
Leu
Leu
670

val

Leu

Asp

Leu

Tyr

Phe

495

Asp

Lys

His

Ser

Cys

575

Leu

val

Lys

Tyr

Glu

655

Thr

Lys

Ile

PCT/EP2005/010680

Ile
Tyr
Ala
480
Leu
Tyr
val
Leu
560
Ala
Cys
val
Glu
Cys
640
Phe
Tyr

Arg

Leu



WO 2006/037611 PCT/EP2005/010680

Sequence 1listing K2636 PCT
690 695 700

Pro Pro Asp His Pro val Arg Arg Leu Phe Gln Arg Phe Arg Gln Gln
705 710 715 720

Lys Glu Ala Arg Leu Ala Ala Glu Arg Gly Gly Arg Asp Leu Asp Asp
725 730 735

Leu Asp val Glu Lys Gly Asn val Leu Thr Glu His Ala Ser Ala Asn
740 745 750

His Ser Leu val Lys Ala Ser val val Thr val Arg Glu Ser Pro Ala
755 760 765

Thr Pro val Ser Phe Gln Ala Ala Ser Thr Ser Gly val Pro Asp His
770 775 780

Ala Lys Leu GIn Ala Pro Gly Ser Glu Cys Leu Gly Pro Lys Gly Gly
785 790 795 800

Gly Gly Asp Cys Ala Lys Arg Lys Ser Trp Ala Arg Phe Lys Asp Ala
805 810 815

Cys Gly Lys Ser Glu Asp Trp Asn Lys Val Ser Lys Ala Glu Ser Met
820 825 830

Glu Thr Leu Pro Glu Arg Thr Lys Ala Ser Gly Glu Ala Thr Leu Lys
835 840 845

Lys Thr Asp Ser Cys Asp Ser Gly Ile Thr Lys Ser Asp Leu Arg Leu
850 855 860

Asp Asn val Gly Glu Ala Arg Ser Pro GIn Asp Arg Ser Pro Ile Leu
865 870 875 . 880

Ala Glu val Lys His Ser Phe Tyr Pro Ile Pro Glu Gln Thr Leu Gln
885 890 895

Ala Thr val Leu Glu val Arg His Glu Leu Lys Glu Asp Ile Lys Ala
900 ‘ 905 910

Leu Asn Ala Lys Met Thr Asn Ile Glu Lys GIn Leu Ser Glu Ile Leu
915 920 925

Arg Ile Leu Thr Ser Arg Arg Ser Ser GIn Ser Pro GIn Glu Leu Phe
930 935 940

Glu Ile Ser Arg Pro Gln Ser Pro Glu Ser Glu Arg Asp Ile Phe Gly
945 950 955 960

Ala ser
Seite 12



WO 2006/037611

<210> 5
<211> 3191
<212> DNA
<213>

<220>
<221>
<223>

Homo sapiens

misc_feature

Sequence listing K2636 PCT

Homo sapiens potassium voltage-gated

lated), member 2 (KCNH2), transcript

<400> 5
ccggctggag

acggcaccct
tgctgeccac
gcttcatgcc
tgggactgct
aggctgcagg
gctctgcggc'
gtggcccagg
ccgegeatcc
ctcatcctgc
ctgaaggaga
gctgtggtgg
accacctacg
tacttcaagg
ttcggctctg
gtgcgcgtgg
ctcatgtgca
aacatggagc
ataggcaaac
acggcgctct
aacaccaact
gctagcatct

taccacacac

gagctgaggt
ggcagcaggg
gcttactgcec
aggggctgct
gctggggtgc
gagccaagtc
ccagggccca
aggtcctgtc
accgctggac
tgctggtcat
cggaagaagg
acctcatcgt
tcaatgccaa
gctggttecct
gctctgagga
cgcggaagct
cctttgcgct
agccacacat
cctacaacag
acttcacctt
cagagaagat
tcggcaacgt

agatgctgcg

tccgagtgeg
cccacgccac
agggtgaccc
ctggttgcca
aggtgaggca
ctccatggcg
gaaaggccgg
cctgggcgec
catcctgcat
ctacacggct
cccgectget
ggacatcatg
cgaggaggtg
catcgacatg
gctgatcggg
ggatcgctac
catcgcgcac
ggactcacgc
cagcggcectg
cagcagcctc
cttctccatc

gtcggccatc

ggtgcgggag

gccgcetgcetg
ggggccatgg
cagccctggg
gtcggccagce
gtggccgggc
gccccagecg
gtgaggcggg
gacgtgctgc
tacagcccct
gtcttcacac
accgagtgtg
ttcattgtgg
gtcagccacc
gtggccgcca
ctgctgaaga
tcagagtacg
tggctagcct
atcggctggce
ggcggccect
accagtgtgg
tgcgtcatgce
atccagcggc

ttcatccgct

Seite 13
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channel, subfamily H (eag—ré

variant 3

ggctggcggg

gcagctcgag

gcccagecac

ctcgggggtyg
cctcaggccc
ggaaggcgag
ccgtgegeat
ctgagtacaa
tcaaggccgt
cctactcgge
gctacgectg
acatcctcat
ccggecgeat
tccccttega
ctgcgegget
gcgcggecgt
gcatctggta
tgcacaacct
ccatcaagga
gcttcggcaa
tcattggctc
tgtactcggg

tccaccagat

cgggcagagc
ccaggcaggc
aaccaccctg

cagcctgggc

cagggcaggc
caggacaggg

ctccagcectc

gctgcaggca

gtgggactgg
tgccttectg

ccagccgetg
caacttccgce
cgccgtccac
cctgctcatc
gctgcggcetg
gctgttcttg
cgccatcggce
gggcgaccag
caagtatgtg
cgtctctecc
cctcatgtat
cacagcccgce

ccccaatccc

- 60
120
180
240
300
360
420
480
540
600
660>
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380



WO 2006/037611

ctgcgecage
atgaacgcgg
aaccgctcac
gccctggeca
ggggacctgc
gacgtcgtcg
gcaaggcctg
atccatcggg
tggtccagcec
ggcagtacgg
aggcgcacgg
gcgggggcag
agtggcccct
ctccgectgg
ctgatggagg
ggagtgtcca
cctcgatgec
cggccccggg
gagacccggc
ctggtcccge
ccgetgttgce
cagttcatgg
acacgacgcc
cacggctcgg
gatcaaggcg
aaggggagag
cagtcccctg
gtcccceccac
gccttaggcea
taaggatcat

tgaggagaaa

<210> 6
<211> 819

gcctcgagga
tgctgaaggg
tgctgcagca
tgaagttcaa
tcaccgccct
tggccatcect
gcaagtcgaa
acgacctgct
tggagatcac
agttagaggg
acaaggacac
ggccgagtag
ccagccctga
tgcccttctce
actgcgagaa
acattttcag
ccgeccccac
gcgacgtgga
tgagtgcaga
ccgcctacag
ccgtcagcce
cgtgtgagga
tctcecctacc
acccgggceag
ctgctgggcc
gaactcgaaa
ggccccagtg
tgccctgagg
cctcaaggac
atgaataatt

a

Sequence listing

gtacttccag
cttccctgag
ctgcaaaccc
gaccacacat

gtacttcatc

ggggaagaat
cggggatgtg
ggaggtgctg
cttcaacctg
tggcttcagt
ggagcagcca
ccggggccgg
gagcagtgag
cagccccagg
gagcagcgac
cttctggggg
ccccagectce
gagcaggctg
catggccact
tgctgtgacc
cctcecccacc
gctgcccccg
gggccagetg

ttagtggggc
gctccccttg

gcacagctcc
agaggggcag
gcattagctg
ttttctgcta

aatgaagatg

cacgcctggt
tgcctgcagg
ttccgagggg
gcaccgccag
tcccgggget
gacatctttg
cgggccctca
gacatgtacc
cgagatacca
cggcaacgca
ggggaggtgt
ccggggaggc
gatgagggcc
ccccccggag
aCttgcaaCC
gacagtcggg
ctcaacatcc
gatgccctcc
gtcctgcagc
acccecggggc
ctcaccttgg
ggggccccag
ggggccctca
tgcccagtgt
gaggccctge
tcccccagcc
gggcagggcc
gtctaactgc
tttactgctc

ctgatgacta

K2636 PCT

cctacaccaa

ctgacatctg

ccaccaaggg
gggacacact
ccatcgagat
gggagcctct
cctactgtga
ctgagttctc
acatgatccc
agcgcaagtt
cggccttggg
cgtgggggga
caggccgcag
agccgeeggg
ccctgtcagg
gccgccagta
ccctctecag
agcgccagcet
tgctacagag
ctggccccac
actcgctttc
agcttcccca
cctcccagec
ggacacgtgg
tcaggaggcc
cttgggacca
ggcagtaggt
ccggaggcac
ttattgttaa

tgaataataa
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cggcatcgac 1440
cctgcacctg 1500
ctgccttcgg 1560
ggtgcatgct 1620
cctgcggggc 1680
gaacctgtat 1740
cctacacaag 1800
cgaccacttc 1860
gggctccccc 1920
gtccttccgc 1980
gccgggeecgg 2040
gagcccgtcc 2100
ctccagccce 2160
tggggagccc 2220
cgccttctca 2280
ccaggagctc‘ 2340
cccgggtegg 2400
caacaggctg 2460
gcagatgacg 2520
ttccacatcc 2580
tcaggtttcc 2640
agaaggcccc 2700
cctgcacaga 2760
ctcacccagg 2820
ctgaccgtgg 2880
tcttctcctg 2940
ggggcctgtg 3000
ccggecctgg 3060
ggataataat 3120
ataattatcc 3180

3191
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Sequence 1isting K2636 PCT
<212> PRT

<213> Homo sapiens

<220>

<221> MISC_FEATURE

<223> Homo sapiens potassium voltage-gated channel, subfamily H (eag-re
Tated), member 2 (KCNH2), transcript variant 3

<400> 6

Met Ala Ala Pro Ala Gly Lys Ala Ser Arg Thr Gly Ala Leu Arg Pro
1 5 10 15

Arg Ala Gln 5%5 Gly Arg val Arg Arg Ala val Arg Ile Ser Ser Leu
25 30

val Ala GIn Glu val Leu Ser Leu Gly Ala Asp val Leu Pro Glu Tyr
35 40 45

Lys Leu GIn Ala Pro Arg Ile His Arg Trp Thr Ile Leu His Tyr Ser
50 55 60

Pro Phe Lys Ala val Trp Asp Trp Leu Ile Leu Leu Leu val Ile Tyr
65 B 70 75 80

Thr Ala val phe Thr Pro Tyr Ser Ala Ala Phe Leu Leu Lys Glu Thr
. 85 : 90 95

Glu Glu Gly Pro Pro Ala Thr Glu Cys Gly Tyr Ala Cys Gln Pro Leu
100 ' 105 110

Ala val val Asp Leu Ile.val Asp Ile Met Phe Ile val Asp Ile Leu
‘115 120 125

Ile Asn Phe Arg Thr Thr Tyr val Asn Ala Asn Glu Glu val val Ser
130 135 140

His Pro Gly Arg Ile Ala val His Tyr Phe Lys Gly Trp Phe Leu Ile
145 150 155 160

Asp Met val Ala Ala Ile Pro Phe Asp Leu Leu Ile Phe Gly Ser Gly
165 170 175

Ser Glu Glu Leu ITe Gly Leu Leu Lys Thr Ala Arg Leu Leu Arg Leu
180 185 190

val Arg val Ala Arg Lys Leu Asp Arg Tyr Ser Glu Tyr Gly Ala Ala
195 200 205
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Ssequence listing K2636 PCT

val Leu Phe Leu Leu Met Cys Thr Phe Ala Leu Ile Ala His Trp Leu
210 215 220

Ala Cys Ile Trp Tyr Ala Ile Gly Asn Met Glu Gln Pro His Met Asp
225 230 » 235 240

Ser Arg Ile Gly Trp Leu His Asn Leu Gly Asp GIn Ile Gly Lys Pro
245 250 255

Tyr Asn Ser Ser Gly Leu Gly Gly Pro ser Ile Lys Asp Lys Tyr val
260 265 270

Thr Ala Leu Tyr Phe Thr Phe Ser Ser Leu Thr Ser val Gly phe Gly
275 280 285

Asn val ser Pro Asn Thr Asn Ser Glu Lys Ile Phe Ser Ile Cys val
290 295 300

Met Leu Ile Gly Ser Leu Met Tyr Ala Ser Ile Phe Gly Asn val Ser
305 310 . 315 320

Ala Ile Ile Gln Arg Leu Tyr Ser Gly Thr Ala Arg Tyr His Thr GIn
325 330 335

Met Leu Arg val Arg Glu Phe Ile Arg Phe His Gln Ile Pro Asn Pro
340 345 350

Leu Arg GIn Arg Leu Glu Glu Tyr Phe GIn His Ala Trp Ser Tyr Thr
355 360 365

Asn Gly Ile Asp Met Asn Ala val Leu Lys Gly Phe Pro Glu Cys Leu
370 375 380

Gln Ala Asp Ile Cys Leu His Leu Asn Arg Ser Leu Leu GIn His Cys
385 390 395 400

Lys Pro Phe Arg Gly Ala Thr Lys Gly Cys Leu Arg Ala Leu Ala Met
405 410 415

Lys Phe Lys Thr Thr His Ala Pro Pro Gly Asp Thr Leu val His Ala
420 425 430

Gly Asp Leu Leu Thr Ala Leu Tyr Phe Ile Ser Arg Gly Ser Ile Glu
435 440 445

Ile Leu Arg Gly Asp val val val Ala Ile Leu Gly Lys Asn Asp Ile
450 455 460

Phe Gly Glu Pro Leu Asn Leu Tyr Ala Arg Pro Gly Lys Ser Asn Gly
465 470 475 ) 480
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Sequence Tisting K2636 PCT

Asp val Arg Ala Leu Thr Tyr Cys Asp Leu His Lys Ile His Arg Asp
485 490 495

Asp Leu Leu Glu val Leu Asp Met Tyr Pro Glu Phe Ser Asp His Phe
500 505 510

Trp'Ser Ser Leu Glu Ile Thr Phe Asn Leu Arg Asp Thr Asn Met Ile
515 520 525

Pro Gly Ser Pro Gly Ser Thr Glu Leu Glu Gly Gly Phe Ser Arg Gln
530 535 540

Arg Lys Arg Lys Leu Ser Phe Arg Arg Arg Thr Asp Lys Asp Thr Glu
545 550 555 560

GIn Pro Gly Glu val Ser Ala Leu Gly Pro Gly Arg Ala Gly Ala Gly
565 : 570 575

Pro Ser Ser Arg Gly Arg Pro Gly Gly Pro Trp Gly Glu Ser Pro Ser
580 585 590

Ser Gly Pro Ser Ser Pro Glu Ser Ser Glu Asp Glu Gly Pro Gly Arg
595 600 605

Ser Ser Ser Pro Leu Arg Leu val Pro Phe Ser Ser Pro Arg Pro Pro
610 615 - ‘ 620

Gly Glu Pro Pro Gly Gly Glu Pro Leu Met Glu Asp Cys Glu Lys Ser
625 630 635 ' 640

Ser Asp Thr Cys Asn Pro Leu Ser Gly Ala Phe Ser Gly val Ser Asn
645 650 655

Ile Phe Ser Phe Trp Gly Asp Ser Arg Gly Arg GIn Tyr GIn Glu Leu
660 665 670

Pro Arg Cys Pro Ala Pro Thr Pro Ser Leu Leu Asn Ile Pro Leu Ser
675 680 685

Ser Pro Gly Arg Arg Pro Arg Gly Asp val Glu Ser Arg Leu Asp Ala
690 695 700

Leu GIn Arg GIn Leu Asn Arg Leu Glu Thr Arg Leu Ser Ala Asp Met
705 710 715 720

Ala Thr val Leu GIn Leu Leu Gln Arg GIn Met Thr Leu val Pro Pro
725 730 735

Ala Tyr Ser Ala val Thr Thr Pro Gly Pro Gly Pro Thr Ser Thr Ser
740 745 750
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Pro Leu Leu

755

G1In val

770

Ser

Pro Glu Leu

785

Gln Leu Gly

Pro Gly Ser
<210> 7

<211> 3164
<212> DNA
<213> Homo
<220>
<221>

<223> .

Pro val

ser Gln

Pro Gln

Sequence Tlisting

760

775

790

Ala Leu
805

sapiens

misc_feature

Ser Pro Leu Pro Thr Leu

Phe Met Ala Cys Glu Glu

Glu Gly Pro Thr Arg Arg

795

Thr Ser Gln Pro Leu His

810

Homo sapiens potassium voltage-gated

-Tated), member 2 (KCNH2), transcript

<400> 7
ccatgggctc

caccatcatc
ggagaactgc
ggccgaggtg
ccgcgcetgcec
cgccttctac
gaacgaggat
catggtgggg
cccaggcecgce
ggagtcgtcg
ggacgtggac
agccatggac
tcccggetct

caaccccgac

aggatgccgg
cgcaagtttg
gccgtcatct
atgcagcgac
gcgcagatcg
cggaaagatg
ggggctgtca
tccceggcetc
gccaagacct
gtgcggtcgg
ctgacgcccg
aaccacgtgg
ccgccecgea

gcctcgggcet

tgcggagggg

agggccagag

actgcaacga
cctgcacctg
cgcaggcact
ggagctgctt
tcatgttcat
atgacaccaa
tccgcctgaa
gcggcgeggg
cggcacccag
cagggctcgg
gcgecgeccgg

ccagctgcag

ccacgtcgcg
ccgtaagttc
cggcttctgce
cgacttcctg
gctgggegec
cctatgtctg
cctcaatttc
ccaccggggc
gctgcccgeg
cggcgegggce
cagcgagtcg
gcccgeggag
ccagctccca

cctggcccgg

K2636 PCT

PCT/EP2005/010680

Thr Leu Asp Ser Leu

765

Leu Pro Pro Gly Ala

780

Leu Ser Leu Pro Gly

800

Arg His Gly Ser Asp

815

channel, subfamily H (eag-re

variant 2

ccgcagaaca
atcatcgcca
gagctgtgcg
cacgggccgc
gaggagcgca
gtggatgtgg
gaggtggtga
CCccccacca
ctgctggcgce
gccccggggg
ctggccctgg
gagcggegtg
tcgccccgag

acgcgctccc

Seite 18

ccttcctgga
acgctcgggt
gctactcgcg
gcacgcagcg
aagtggaaat
tgcccgtgaa
tggagaagga
gctggctggc
tgacggcccg
ccgtggtggt
acgaagtgac
cgctggtggg
cgcacagcct

gagaaagctg

60
120
180
240
300
360
420
480
540
600
660
720
780
840



WO 2006/037611

cgccagcgtg

gcccccgeca

. caactccacc

caccctcaac
tgagatcata
ggtcctgtcc
ccgctggacc
gctggtcatc
ggaagaaggc
cctcatcgtg
caatgccaac
ctggttcctc
ctctgaggag
gcggaagctg
ctttgcgctc
gccacacatg
ctacaacagc
cttcaccttc
égagaagatc
cggcaacgtg
gatgctgcgg
cctcgaggag
gctgaagggc

gctgcagcac

gaagttcaag
caccgecctg
ggccatcctg
aagaggtgcg
gggtcactgg
gagccccacg
gatccgccac
gcctgggcag
ccatgtggtt

ctgccccctc

cgccgegect
ccgcgcecacg
tcggactccg
tttgtggacc
gcacctaaga
ctgggcgcecg
atcctgcatt
tacacggctg
ccgectgeta

gacatcatgt

gaggaggtgg

atcgacatgg
ctgatcgggc
gatcgctact
atcgcgcact
gactcacgca
agcggcectgg
agcagcctca
ttctccatct
tcggccatca
gtgcgggagt
tacttccagc
ttccctgagt
tgcaaaccct
accacacatg
tacttcatct
ggtatggggt
agccttctga
gctcctttaa
tggggtgagg
aaacagacac
tagaggaaga
ccctgcagec

cccccacttc

Sequence listing

cgtcggcecga
ccagcaccgg
acctcgtgeg
tcaagggcga
taaaggagcg
acgtgctgcec
acagcccctt
tcttcacacc
ccgagtgtgg
tcattgtgga
tcagccaccc
tggccgcecat
tgctgaagac
cagagtacgg
ggctagccfg
tcggctggcet
gcggcccctce
ccagtgtggg
gcgtcatgcet
tccagcggcet
tcatccgcett
acgcctggtc
gcctgcaggce
tccgaggggc
caccgccagg
ccecggggcetc
9999g9g9cggg
atatgcagtc
ttcacctaaa
ctgctgaact
tttttgcttc
aatgctagcc
tcatgcctgg

ctttctaccc

cgacatcgag
ggccatgcac
ctaccgcacc
ccccttcttg
aacccacaat
tgagtacaag
caaggccgtg
ctactcggct
ctacgcctgce
catcctcatc
cggccgceatc
ccccttcgac
tgcgeggetg
cgcggecgtg
catctggtac
gcacaacctg
catcaaggac
cftcggcaac
cattggctcc
gtactcgggc
ccaccagatc
ctacaccaac
tgacatctgc
caccaagggc
ggacacactg
catcgagatc
cactggactg
actggggctg
ctcaggccct
ctggggttcc
cttaaagtag
tggaagctcg
ccccttgaca

tgcctgtgca

K2636 PCT
gccatgegeg
ccactgcgca
attagcaaga
gcttcgecca
gtcactgaga
ctgcaggcac
tgggactggc
gccttectge
cagccgetgg
aacttccgca
gccgtccact
ctgctcatct
ctgcggctgg
ctgttcttge
gccatcggca
ggcgaccaga
aagtatgtga
gtctctccca
ctcatgtatg
acagcccgct
cccaatcccc
ggcatcgaca
ctgcacctga
tgccttcggg
gtgcatgctg
ctgcggggcg
gaaatgccct
tggacctggg
ccaagcgggg

cacattctcc
gatcaaatct
gcatttggtt

catccaaagc

cagtgggtgg
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ccggggtgct 900
gcggcecttgcet 960
ttccccaaat 1020
ccagtgaccg 1080
aggtcaccca 1140
cgcgcatcca 1200
tcatcctgct 1260
tgaaggagac 1320
ctgtggtgga 1380
ccacctacgt 1440
acttcaaggg 1500
fcggctctgg 1560
tgcgcgtgge 1620
tcatgtgcac 1680
acatggagca 1740
taggcaaacc 1800
cggcgctcta 1860
acaccaactc 1920
ctagcatctt 1980
‘accacacaca 2040
tgcgccagcg 2100
tgaacgcggt 2160
accgctcact 2220
ccctggcecat 2280
gggacctgct 2340
acgtcgtcgt 2400
ctgcagcctc 2460
actgcctgca 2520
ccatggagag 2580
ttcccttcag 2640
agatcctcta 2700
tcactaaggg 2760
aaagggagtc 2820
gttggtgtgt 2880



WO 2006/037611 PCT/EP2005/010680
Sequence 1i§ting K2636 PCT

ctggacactg aggacttcct ccccctttge ctgtccttcc ctcggccctg tgtgcctcag 2940
ggcagatata gcaagctctt tcgaccatag ttgatggtag gacattttag actttgtttc 3000
tcagctctgt acaaacacaa atacacaccc ccacaaaact aaaatcaaag tttcactaca 3060
taacactggg ccttactgca tgtggttcat tctagcattt ctgttctgtg ctgtgctaag 3120
ctatactact gtatgttctt tcagtaaaaa aaaaaaaaaa aaaa 3164
<210> 8
<211> 888
<212> PRT
<213> Homo sapiens

<220>
<221>
<223>

MISC_FEATURE

Homo sapiens potassium voltage-gated

channel, subfamily H (eag-re
lated), member 2 (KCNH2), transcript

variant 2

<400> 8

Met Pro val Arg Arg His Ala Gln Thr Phe

1 5

Gly Pro

10

Asn Leu

15

val Asp

Ile Ile Ala

30

Gln Phe

25

Thr Ile 1le Arg Phe Glu Gly Ser

20

Lys Arg Lys

Ala val Ile Phe

40

Asn Ala val Glu Asn Asn

45

Arg
35

Cys Tyr Cys Asp Gly

Glu Ala Glu val Gln

50

Ser
55

Met
60

Ccys Leu Cys Gly Tyr Arg Arg Pro Cys

Ala
80

Gln Ala

75

His Thr

70

Thr Phe

65

Cys Asp Leu Gly Pro Arg Arg Arg

Glu Ile

95

Glu Glu val

90

Ala Ala

85

GIn Ile Ala GIn Leu Leu Gly Arg Lys

val val

110

Ala Phe Tyr Lys Asp Gly Ser Phe Leu Cys Leu Asp

105

Phe Ile

125

val Glu Ala val Ile

115

val Pro Lys Asn Asp Gly Met Leu Asn

Glu val val Glu Ala His

130

Met Met val Gly Ser

140

Phe Lys Asp Pro Asp
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Sequence listing K2636 PCT

Thr Asn His Arg Gly Pro Pro Thr Ser Trp Leu Ala Pro Gly Arg Ala
145 150 155 _ 160

Lys Thr Phe Arg Leu Lys Leu Pro Ala Leu Leu Ala Leu Thr Ala Arg
165 170 175

Glu ser ser val Arg Ser Gly Gly Ala Gly Gly Ala Gly Ala Pro Gly
180 185 190

Ala val val val Asp val Asp Leu Thr pro Ala Ala Pro Ser Ser Glu
195 200 . 205

Ser Leu Ala Leu Asp Glu val Thr Ala Met Asp Asn His val Ala Gly
210 215 220

Leu Gly Pro Ala Glu Glu Arg Arg Ala Leu val Gly Pro Gly Ser Pro
225 230 235 240

Pro Arg Ser Ala Pro Gly Gln Leu Pro Ser ProiArg Ala His Ser Leu
: 245 250 _ 255

. Asn Pro Asp Ala Ser Gly Ser Ser Cys Ser Leu Ala Arg Thr Arg Ser
260 265 270

Arg Glu Ser Cys Ala Ser val Arg Arg Ala Ser Ser Ala Asp Asp Ile
275 280 285

"Glu Ala Met Arg Ala Gly val Leu Pro Pro Pro Pro Arg His Ala Ser
290 295 300

Thr Gly Ala Met His Pro Leu Arg Ser Gly Léu Leu Asn Ser Thr Ser
305 310 315 320

Asp Ser Asp Leu val Arg Tyr Arg Thr Ile Ser Lys Ile Pro GIn Ile
325 330 335

Thr Leu Asn Phe val Asp Leu Lys Gly Asp Pro Phe Leu Ala Ser Pro
340 345 350

Thr ser Asp Arg Glu Ile Ile Ala Pro Lys Ile Lys Glu Arg Thr His
355 ’ 360 365

Asn val Thr Glu Lys val Thr G1n val Leu Ser Leu Gly Ala Asp val
370 375 380

Leu Pro Glu Tyr Lys Leu GIn Ala Pro Arg Ile His Arg Trp Thr Ile
385 390 395 400

Leu His Tyr Ser Pro Phe Lys Ala val Trp Asp Trp Leu Ile Leu Leu
405 410 415
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Sequence Tlisting K2636 PCT

Leu val Ile Tyr Thr Ala val Phe Thr Pro Tyr Ser Ala Ala Phe Leu
420 425 430

Leu Lys Glu Thr Glu Glu Gly Pro Pro Ala Thr Glu Cys Gly Tyr Ala
435 440 445

Cys GIn Pro Leu Ala val val Asp Leu Ile val Asp Ile Met Phe Ile
450 455 460

val Asp Ile Leu Ile Asn Phe Arg Thr Thr Tyr val Asn Ala Asn Glu
465 470 475 480

Glu val val ser His Pro Gly Arg Ile Ala val His Tyr Phe Lys Gly
485 490 495

Trp Phe Leu Ile Asp Met val Ala Ala Ile Pro Phe Asp Leu Leu Ile
500 505 510

- Phe Gly Ser Gly Ser Glu Glu Leu Ile Gly Leu Leu Lys Thr Ala Arg
515 520 ‘ 525

Leu Leu Arg Leu val Arg val Ala Arg Lys Leu Asp Arg Tyr Ser Glu
530 535 540

Tyr Gly Ala Ala val Leu Phe Leu Leu Met Cys Thr Phe Ala Leu Ile
545 550 ' 555 T 560

Ala His Trp Leu Ala Cys Ile Trp Tyr Ala Ile Gly Asn Met Glu Gln
: 565 570 575

Pro His Met Asp Ser Arg Ile Gly Trp Leu His Asn Leu Gly Asp Gln
580 585 590

Ile Gly Lys Pro Tyr Asn Ser Ser Gly Leu Gly Gly Pro Ser Ile Lys
595 600 605

Asp Lys Tyr val Thr Ala Leu Tyr Phe Thr Phe Ser Ser Leu Thr Ser
610 615 620

val Gly Phe Gly Asn val Ser Pro Asn Thr Asn Ser Glu Lys Ile Phe
625 630 635 640

Ser Ile Cys val Met Leu Ile Gly Ser Leu Met Tyr Ala Ser Ile Phe
645 650 655

Gly Asn val ser Ala Ile Ile GIn Arg Leu Tyr Ser Gly Thr Ala Arg
660 665 670

Tyr His Thr GIn Met Leu Arg val Arg Glu Phe Ile Arg Phe His GIn
675 680 685
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Ile

Leu

Ala

Leu

Gly

Met

Arg

Asp

Pro

Glu
865

WO 2006/037611

Pro

690

ser

Glu

GlIn

Leu

val

770

Ser

Gly

Gly

Cys

Pro

850

Leu

Asn

Tyr

Cys

His

Ala

755

His

Ile

Trp

Ala

Leu

835

Ser

Trp

GIn Thr Leu

<210>

<211>
<212>
<213>

<220>
<221>
<223>

3900
DNA

Homo

Pro Leu
Thr Asn

Leu Gln
725

Cys Lys
740

Met Lys
Ala Gly
Glu Ile
Gly Ala

805

ser Leu
820

GIn Gly

Gly Ala

Gly Ser

Phe Ala
885

sapiens

misc_feature

Arg

Gly

710

Ala

Pro

Phe

Asp

Leu

790

Gly

Leu

His

Met

His

870

Ser

Sequence

GIn Arg Leu

695

Ile
Asp
Phe
Lys
Leu
775
Arg
Thr
AsSn
Trp
Glu
855

Ile

Leu

Asp
Ile
Arg
Thr
760
Leu
Gly
Gly
Met
Ala
840
Arg

Leu

Lys

Met

cys

Thr
Asp
Leu
Gln
825
Pro

Ser

Leu

Tisting K2636 PCT

Glu Glu

Asn Ala
715

Leu His
730

Ala Thr
His Ala
Ala Leu
val val

795
Glu Met
810
ser Leu
Leu Ile

Pro Thr

Pro Phe
875

Tyr Phe Gln

700

val

Leu

Lys

Pro

Tyr

Leu

Asn

Gly

Pro

765

Phe

780

val

Pro

Gly

His

Trp

Arg

Ala

Ser

Leu

Leu
- 845

Gly

Ile

Lys

Arg

Cys

750

Gly

Ile

Ile

Ala

Trp

Asn

Glu

Arg

His

Gly

Ser

735

Leu

Asp

Ser

Leu

Ala

815

Thr

Ser

Ala

His

PCT/EP2005/010680

Ala

Phe

720

Leu

Arg

Thr

Arg

Gly

ser

Trp

Gly

Ala

Lys

Homo sapiens potassium voltage-gated channel, subfamily H (eag-re
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Tated), member

<400> 9
ccatgggctc

caccatcatc
ggagaactgc
ggccgaggtg
ccgegetgec
cgccttctac
gaacgaggat
catggtgggg
cccaggcecge
ggagtcgtcg
ggacgtggac
agccatggac
tcccggetct
caaccccgac
cgccagegtg

gcccccgeca

caactccacc:

caccctcaac
tgagatcata
ggtcctgtcc
ccgctggacc
gctggtcatc
ggaagaaggc
cctcatcgtg
caatgccaac
ctggttcctc
ctctgaggag
gcggaagctg
ctttgcgctc
gccacacatg
ctacaacagc

cttcaccttc

aggatgccgg
cgcaagtttg
gccgtcatct
atgcagcgac
gcgcagatcg
cggaaagatg
ggggctgtca
tcccecggcte
gccaagacct
gtgcggtcgg
ctgacgcccg
aaccacgtgg
ccgeccccgea
gcctcgggct
cgccgecgect
ccgcgcecacg
tcggactccg
tttgtggacc
gcacctaaga
ctgggcgecg
atcctgcatt
tacacggctg
ccgecctgeta
gacatcatgt
gaggaggtgg
atcgacatgg
ctgatcgggc
gatcgctact
atcgcgceact
gactcacgca
agcggectgg

agcagcctca

Sequence 1isting

2 (KCNH2),

tgcggagggy
agggccagag
actgcaacga
cctgcacctg
cgcaggcact
ggagctgctt
tcatgttcat
atgacaccaa
tccgectgaa
gcggcgeggag
cggcacccag
cagggctcgg
gcgcgecegg
ccagctgcag

cgtcggccga

ccagcaccgq’

acctcgtgcg
tcaagggcga
taaaggagcg
acgtgctgcc
acagcccctt
tcttcacacc
ccgagtgtgg
tcattgtgga
tcagccaccc
tggccgcecat
tgctgaagac
cagagtacgg
ggctagcctg
tcggctggcet
gcggcccctce

ccagtgtggg

transcript

ccacgtcgeg
ccgtaagttc
cggcttctgc
cgacttcctg
gctgggegcec
cctatgtctg
cctcaatttc
ccaccggggc
gctgccecgeg
€ggcgcgggc
cagcgagtcg
gcccgeggag
ccagctccca
cctggcccgg
cgacatcgag
Qbééatgcac
ctaccgcacc
ccccttettg
aacccacaat
tgagtacaag
caaggccgtg
ctactcggct
ctacgcctgce
catcctcatc
cggccgeatce
ccccttegac
tgcgcggctyg
cgcggeegtg
catctggtac
gcacaacctg
catcaaggac

cttcggcaac

K2636 PCT
variant 1

ccgcagaaca
atcatcgcca
gagctgtgcg
cacgggccgce
gaggagcgca
gtggatgtgg
gaggtggtga
ccccccacca
ctgctggege
gccceggggyg
ctggccctgg
gagcggcgtg
tcgccccggg
acgcgctecc

gccatgcgeg

‘ccactgegea

attagcaaga
gcttcgccca
gtcactgaga
ctgcaggcac
tgggactggc
gccttectge
cagccgctgg
aacttccgca
gccgtccact
ctgctcatct
ctgcggctgg
ctgttcttgc
gccatcggca
ggcgaccaga
aagtatgtga

gtctctccca
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ccttcctgga 60
acgctcgggt 120
gctactcgcg 180
gcacgcagcg 240
aagtggaaat 300
tgcccgtgaa 360
tggagaagga 420
gctggctggce 480
tgacggcccg 540
ccgtggtggt 600
acgaagtgac 660
cgctggtggg 720
cgcacagcect 780
gagaaagctg 840
ccggggtgcet 900
gcggcttgcet 960
ttccccaaat 1020
ccagtgaccg 1080
aggtcaccca 1140
cgcgcatcca 1200
tcatcctgct 1260
tgaaggagac 1320
ctgtggtgga 1380
ccacctacgt 1440
acttcaaggg 1500
tcggctctgg 1560
tgcgcgtggce 1620
tcatgtgcac 1680
acatggagca 1740
taggcaaacc 1800
cggcgctcta 1860
acaccaactc 1920
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agagaagatc
cggcaacgtg
gatgctgcgg
cctcgaggag
gctgaagggc
gctgcagcac
gaagttcaag
caccgccctg
ggccatcctg
caagtcgaac
cgacctgctg
ggagatcacc
gttagagggt
caaggacacg
gccgagtagce
cagccctgag
gcecttctec
ctgcgagaag
cattttcagc
cgcccccacc
cgacgtggag
gagtgcagac
cgcctacagt
cgtcagcccc
gtgtgaggag
ctccctaccg
cccgggeagt
tgctgggcecg
aactcgaaag
gccccagtga
gccctgaggg
ctcaaggact

tgaataatta

ttctccatct
tcggccatca
gtgcgggagt
tacttccagc
ttccctgagt
tgcaaaccct
accacacatg
tacttcatct
gggaagaatg
9gggatgtgc
gaggtgctgg
ttcaacctgc
ggcttcagtc
gagcagccag
cggggccgge
agcagtgagg
agccccaggce
agcagcgaca
ttctgggggg
cccagcectcc
agcaggctgg
atggccactg
gctgtgacca
ctccccaccce

ctgcccccgg

ggccagctgg
tagtggggct
ctccccttgg
cacagctcct
9aggggcagg
cattagctgg
tttctgctat

atgaagatgc

Sequence listing

gcgtcatgct
tccageggct
tcatccgett
acgcctggtc
gcctgcaggce
tccgaggggce
caccgccagg
cccggggcetc
acatctttgg
gggccctcac
acatgtaccc
gagataccaa

ggcaacgcaa

gggaggtgtc

£gggggggcec

atgagggccc
cccccggaga
cttgcaaccc
acagtcgggg
tcaacatccc
atgccctcca
tcctgeagcet
cccecggggec
tcaccttgga
gggccccaga
gggccctcac
gcccagtgtg
aggccctgcet
cccccagecc
ggcagggccg
tctaactgcc
ttactgctct

tgatgactat

cattggctcc
gtactcgggc
ccaccagatc
ctacaccaac
tgacatctgc
caccaagggc
ggacacactg
catcgagatc
ggagcctctg
ctactgtgac
tgagttctcc
catgatcccg
gcgcaagttg
ggccttgggg
gtggggggag
aggccgcagce
gccgecgggt
cctgtcaggc
ccgccagtac
cctctccégc
gcgccagetce
gctacagagg
tggccccact
ctcgectttct
gcttccccaa
ctcccagecc
gacacgtggc
caggaggccc
ttgggaccat
gcagtaggtg
cggaggcacc
tattgttaag

gaataataaa

K2636 PCT
ctcatgtatg
acagcccgcet
cccaatcccc
ggcatcgaca
ctgcacctga
tgccttcggg
gtgcatgctg
ctgcggggeg
aacctgtatg
ctacacaaga
gaccacttct
ggctcccccg
tcctteccgea
ccgggecggg
agcccgtcca
tccagecccc
ggggagcccc
gccttctcag
caggagctcc
ccgggtcgge
aacaggctgg
cagatgacgc
tccacatccc
caggtttccc
gaaggcccca
ctgcacagac
tcacccaggg
tgaccgtgga
cttctcctge
gggcctgtgg

cggccctggg
gataataatt

taattatcct
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ctagcatctt 1980
accacacaca 2040
tgcgccagcg 2100
tgaacgcggt 2160
accgctcact 2220
ccctggccat 2280
gggacctgct 2340
acgtcgtcgt 2400
caaggcctgg 2460
tccatcggga 2520
ggtccagcct 2580
gcagtacgga 2640
ggcgcacgga 2700
cgggggcagg 2760
gtggcccctc 2820
tccgectggt 2880
tgatggagga 2940
gagtgtccaa 3000
ctcgatgccc 3060
ggccccgggg 3120
agacccggct 3180
tggtcccgcee 3240
cgctgttgec 3300
agttcatggc 3360
cacgacgcct 3420
acggctcgga 3480
atcaaggcgc 3540
aggggagagg 3600
agtcccctgg 3660
tcéccccact 3720
ccttaggcac 3780
aaggatcata 3840
gaggagaaaa 3900
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<210> 10
<211> 1159
<212> PRT

<213> Homo sapiens

<220>

<221> MISC_FEATURE

Sequence listing K2636 PCT

<223> Homo sapiens potassium voltage-gated

Tated), member 2 (KCNH2), transcript

<400> 10

Met Pro val
1
Thr Ile Ile

Asn Ala Arg
35

Cys Glu Leu
50

Thr Cys Asp
65

GIn Ile Ala
Ala Phe Tyr

val Pro val
115

Phe Glu val
130

Thr Asn His
145

Lys Thr Phe

Glu Ser Ser

Arg

Arg

20

val

cys

Phe

Gln

Lys

val

Arg

Arg

val
180

Arg

Lys

Glu

Gly

Leu

Ala

85

Lys

Asn

Met

Gly

Leu

165

Arg

Gly

Phe

Asn

Tyr

His

70

Leu

Asp

Glu

-Glu

Pro
150

Lys

Ser

His

Glu

cys

Ser

55

Gly

Leu

Gly

Asp

Lys

Pro

Leu

Gly

val

Gly

Ala

40

Arg

Pro

Gly

ser

Gly

ASp

Thr

Pro

Gly

Ala

Gln

25

val

Ala

Arg

Ala

Met

ser

Ala

Ala
185

Pro

10

Ser

Ile

Glu

Thr

Glu

90

Phe

val

val

Trp

Leu

170

Gly

Gln

Arg

Tyr

val

GIn

75

Glu

Leu

Ile

Gly

Leu

155

Leu

Gly

PCT/EP2005/010680

channel, subfamily H (eag-re
variant 1

Asn

Lys

Cys

Met

60

Arg

Arg

cys

Met

ser

140

Ala

Ala

Ala

seite 26

Thr
Phe
Asn
45

Gln
Arg
Lys
Leu
Phe
125
Pro
Pro

Leu

Gly

Phe

Ile

30

AsSp

Arg

Ala

val

val

110

Ile

Ala

Gly

Thr

Ala
190

Leu
15

Ile

Gly

Pro

Ala

Glu

95

Asp

Leu

His

Arg

Ala

175

Pro

Asp
Ala
Phe
Cys
Ala
80

Ile
val
Asn
AsSp
Ala
160

Arg

Gly
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Ala val val val Asp val Asp Leu Thr Pro Ala Ala Pro Ser Ser Glu
195 200 205

Ser Leu Ala Leu Asp Glu val Thr Ala Met Asp Asn His val Ala Gly
210 215 220

"Leu Gly Pro Ala Glu Glu Arg Arg Ala Leu val Gly pPro Gly Ser Pro
225 230 235 240

Pro Arg Ser Ala Pro Gly Gln Leu Pro Ser Pro Arg Ala His Ser Leu
245 250 255

Asn Pro Asp Ala Ser Gly Ser Ser Cys Ser Leu Ala Arg Thr Arg Ser
260 265 270

Arg Glu Ser Cys Ala Ser val Arg Arg Ala Ser Ser Ala Asp Asp Ile
275 280 285

Glu Ala Met Arg Ala Gly val Leu Pro Pro Pro Pro Arg His Ala Ser
290 295 300

Thr Gly Ala Met His Pro Leu Arg Ser Gly Leu Leu Asn Ser Thr Ser
305 310 315 320

Asp Ser Asp Leu val Arg Tyr Arg Thr Ile Ser Lys Ile Pro Gln Ile
325 330 335

Thr Leu Asn Phe val Asp Leu Lys Gly Asp Pro Phe Leu Ala Ser Pro
340 : 345 350

Thr Ser Asp Arg Glu Ile Ile Ala Pro Lys Ile Lys Glu Arg Thr His
355 360 365

Asn val Thr Glu Lys val Thr GIn val Leu Ser Leu Gly Ala Asp val
370 375 380

Leu Pro Glu Tyr Lys Leu GIn Ala Pro Arg Ile His Arg Trp Thr Ile
385 390 395 400 .

Leu His Tyr Ser Pro Phe Lys Ala val Trp Asp Trp Leu Ile Leu Leu
405 410 415

Leu val Ile Tyr Thr Ala val Phe Thr Pro Tyr Ser Ala Ala Phe Leu
420 425 430

Leu Lys Glu Thr Glu Glu Gly Pro Pro Ala Thr Glu Cys Gly Tyr Ala
435 440 445

Cys GIn Pro Leu Ala val val Asp Leu Ile val Asp Ile Met Phe Ile
450 455 460
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val Asp Ile Leu Ile Asn Phe Arg Thr Thr Tyr val Asn Ala Asn Glu
465 470 475 480

Glu val val Ser His Pro Gly Arg Ile Ala val His Tyr Phe Lys Gly
485 490 495

Trp Phe Leu Ile Asp Met val Ala Ala Ile Pro Phe Asp Leu Leu Ile
500 505 510

Phe Gly ser Gly Ser Glu Glu Leu Ile Gly Leu Leu Lys Thr Ala Arg
515 520 525

Leu Leu Arg Leu val Arg val Ala Arg Lys Leu Asp Arg Tyr Ser Glu
530 535 540

Tyr Gly Ala Ala val Leu Phe Leu Leu Met Cys Thr Phe Ala Leu Ile
545 550 555 , ' 560

Ala His Trp Leu Ala Cys Ile Trp Tyr Ala Ile Gly Asn Met Glu Gln
- 565 570 575

Pro His Met Asp Ser Arg Ile Gly Trp Leu His Asn Leu Gly Asp GlIn
580 585 590

Ile Gly Lys Pro Tyr Asn Ser Ser Gly Leu Gly Gly Pro Ser Ile Lys
595 600 605

Asp Lys Tyr val Thr Ala Leu Tyr Phe Thr Phe Ser Ser Leu Thr Ser
610 615 620

val Gly Phe Gly Asn val Ser Pro Asn Thr Asn Ser Glu Lys Ile Phe
625 630 635 640

Ser Ile Cys val Met Leu Ile Gly Ser Leu Met Tyr Ala Ser Ile Phe
645 650 655

Gly Asn val ser Ala Ile ITe GIn Arg Leu Tyr Ser Gly Thr Ala Arg
660 665 670

Tyr His Thr GIn Met Leu Arg val Arg Glu Phe Ile Arg Phe His Gln
675 680 685

ITe Pro Asn Pro Leu Arg Gln Arg Leu Glu Glu Tyr Phe Gln His Ala
690 695 700

Trp Ser Tyr Thr Asn Gly Ile Asp Met Asn Ala val Leu Lys Gly Phe
705 710 715 720

Pro Glu Cys Leu GIn Ala Asp Ile Cys Leu His Leu Asn Arg Ser Leu
. 725 730 735
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‘Leu GIn His Cys Lys Pro Phe Arg Gly Ala Thr Lys Gly Cys Leu Arg
740 745 750

Ala Leu Ala Met Lys Phe Lys Thr Thr His Ala Pro Pro Gly Asp Thr
755 760 765

Leu val His Ala Gly Asp Leu Leu Thr Ala Leu Tyr Phe Ile Ser Arg
770 775 780

Gly ser Ile Glu Ile Leu Arg Gly Asp val val val Ala Ile Leu Gly
785 790 795 800

Lys Asn Asp Ile Phe Gly Glu Pro Leu Asn Leu Tyr Ala Arg Pro Gly
805 810 815

Lys Ser Asn Gly Asp val Arg Ala Leu Thr Tyr Cys Asp Leu-His Lys
820 825 830

Ile His Arg Asp Asp Leu Leu Glu val Leu Asp Met Tyr Pro Glu Phe
835 840 845

Ser Asp His Phe Trp Ser Ser Leu Glu Ile Thr Phe Asn Leu Arg'Asp
850 855 860

Thr Asn Met Ile Pro Gly Ser Pro Gly Ser Thr Glu Leu Glu Gly Gly
865 870 875 880

Phe Ser Arg Gln Arg Lys Arg Lys Leu Ser Phe Arg Arg Arg Thr Asp
885 890 895

Lys Asp Thr Glu GIn Pro Gly Glu val Ser Ala Leu Gly Pro Gly Arg
900 905 910

Ala Gly Ala Gly Pro Ser Ser Arg Gly Arg Pro Gly Gly Pro Trp Gly
‘ 915 920 925

Glu Ser Pro Ser ser Gly Pro Ser Ser Pro Glu Ser Ser Glu Asp Glu
930 935 940

Gly Pro Gly Arg Ser Ser Ser Pro Leu Arg Leu val Pro Phe Ser Ser
945 950 955 960

Pro Arg Pro Pro Gly Glu Pro Pro Gly Gly Glu Pro Leu Met Glu Asp
965 970 975

Cys Glu Lys Ser Ser Asp Thr Cys Asn Pro Leu Ser Gly Ala Phe Ser
980 985 990

Gly val Ser Asn Ile Phe Ser Phe Trp Gly Asp Ser Arg Gly Arg Gln
995 1000 1005
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Tyr GIn Glu Leu Pro Arg Cys Pro Ala Pro Thr Pro Ser Leu Leu
1010 1015 1020

Asn Ile Pro Leu Ser Ser Pro G1y Arg Arg Pro Arg Gly Asp val
1025 1030 1035

Glu Ser Arg Leu Asp Ala Leu Gln Arg GIn Leu Asn Arg Leu Glu
1040 1045 1050

Thr Arg Leu Ser Ala Asp Met Ala Thr val Leu GIn Leu Leu Gln
1055 1060 1065

Arg GIn Met Thr Leu val Pro Pro Ala Tyr Ser Ala val Thr Thr
1070 1075 1080

Pro Gly Pro Gly Pro Thr ser Thr Ser Pro Leu Leu Pro val ser
1085 1090 1095

Pro Leu Pro Thr Leu Thr Leu Asp Ser Leu Ser GIn val Ser Gln
1100 1105 1110

Phe Met Ala Cys Glu Glu Leu Pro Pro Gly Ala Pro Glu Leu Pro
1115 1120 - 1125

GIn Glu Gly Pro Thr Arg Arg Leu Ser Leu Pro Gly - GIn Leu Gly
1130 1135 1140

Ala Leu Thr Ser GIn Pro Leu His Arg His Gly Ser Asp Pro Gly
1145 1150 . 1155

ser

<210> 11
<211> 21
<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature

<223> RT-PCR primer for amplification of EAGl fragments (sense)

<400> 11
gcttttgaga acgtggatga g 21

<210> 12
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<211> 21
<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature

<223> RT-PCR primer for amplification of EAG1 fragments (antisense)

<400> 12

Cgaagatggt ggcatagaga a 21
<210> 13

<211> 18

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature

<223> RT-PCR primer for amplification of EAGl fragments (sense)

<400> 13

tggtcctgct ggtgtgtg 18
<210> 14

<211> 21

<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature

<223> RT-PCR primer for amplification of EAG1 fragments (antisense)

<400> 14
acaacgagga gatgtagaca g 21
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