
WO 2006/018197 PCT/EP200 /008660  1 Process for identification of
compounds for modulating the activity of a sodium/calcium  exchange
transporter 5 The invention refers to a cell free assay for determining the
activity or the modulation  of the activity of a Na+/Ca2+ exchanger (NCX)
protein by means of a cell free  electrophysiological sensor chip, a kit of
parts comprising the sensor chip with a NCX  protein as well as the
manufacturing and use of the kit of parts. 10 General A basic requirement
for life is compartmentalization - with biological membranes being
nature's tool to realize this principle. However, a lipid bilayer - the structure
underlying  the cell membrane - is impermeable to most ions and
compounds whose transport is  essential to sustain vital functions in cells
and organisms. The answer to this paradox 15 lies in the semi-permeable
nature of the cell membrane - solutes that have to cross  the membrane
are transported by specific membrane proteins. These transporters are
responsible for the generation and maintenance of ion gradients, the
uptake of  nutrients, the transport of metabolites, the reuptake of signaling
molecules and the  disposal of toxic and waste compounds. Therefore,
transporters are potential drug 20 targets that allow direct influence on
disease-related abnormalities in this context. Most membrane transporters
shift electrical charges while going through their transport  cycle. This shift
may originate either from the movement of charged substrates or from
the movement of protein moieties carrying (partial) charges. 25 Monitoring
of Transporter-Related Current In some cases the transporter-related
currents can either be directly monitored in a  rather physiological
environment by patch-clamp experiments or at artificial "black lipid
membranes". In the latter case, a lipid bilayer is generated in a small hole
between two 30 buffer reservoirs, each of them containing an Ag/AgCI
electrode. After incorporation of  the protein into the bilayer, the biological
activity (e.g. enzymatic activity) can be  triggered e.g. by photoactivation
of ATP derivatives. Yet, due to its lack of stability, no 



WO 2006/018197 PCT/PP2005/008660  2 rapid buffer exchange
experiments can be conducted with this system, limiting the  system to
photoactivateable substrates. The lack of stability can be overcome by
immobilizing protein-containing particles on a sensor surface. This fact is
the rational  behind a cell free electrophysiological technology called
SurfE2R  (Surface 5 Electrogenic Event Reader) of lonGate Biosciences
GmbH, Frankfurt/Main that detects  the resulting transporter-related
currents. In analogy also according to the present invention a sensor chip
consists of a substrate  carrying the transducer and a cover plate with a
hole, forming a well similar to those of  10 titer plates. Either glass or
polymer plates serve as suitable substrates. In the case of a glass plate,
the transducer consists of a thin, lithographically structured gold film which
has been chemically modified (e.g. by means of mercaptane) on its
surface, whereas  with polymer substrates modified thick film gold
electrodes can also be used. Due to  the range of suitable substrates,
single sensor chips can be manufactured as well as 15 sensor strips or
even sensor array plates with 96 or 384 sensors. Particularly the
polymer-based sensors bear the potential for low cost mass production.
Specific  examples are disclosed in W002/074983 and DE10244129. It
holds true for all sensor types that the gold surface is turned into a
capacitor after the  20 surface modification has taken place and the well
has been filled with an aqueous  solution. The properties of this capacitor
can be determined by the aid of a current- carrying reference electrode
such as Pt/Pt or Ag/AgCI or indium tin oxide (ITO) or  others brought in
contact with the solution. Furthermore, the sensor surface is very
hydrophilic, i.e. sticky for membrane fragments and vesicles. Electrogenic
proteins 25 kept within their native or native-like environment, i.e.
biological membrane sheets,  vesicles or proteoliposomes readily adsorb
to the hydrophilic sensor surface, forming  compartments whose inner
space with its solution is electrically isolated from both, the  gold surface
as well as the surrounding solution within the well. If inserted into a
cuvette, the well of the chip (Fig. 2A) defines the inner volume of a flow
cell, enabling a 30 rapid solution exchange above the sensor surface. 



WO 2006/018197 PCT/P+P2005/008660  3 Switching from a solution
which does not contain a substrate of the investigated  protein to a
solution that does, induces a measurable, transient charging current of the
above mentioned capacitor which is typically within the range of 100 pA to
4 nA. 5 In the used workstation all components necessary for carrying out
solution exchange  experiments are accommodated in a PC- or otherwise
controlled workstation. In the  conventional system, the non-activating (i.e.
substrate-free) solution as well as the  activating solution are stored in
glass bottles. Air pressure applied to the bottles drives  the solution
through a system of electromechanically operated valves and through the
10 flow cell. Alternatively, an autosampler can be used to process several
solutions in a  automated fashion. Na+/CaZ+ Exchanger (NCX) The term
"NCX protein" or "NCX" in context of the present invention shall mean any
15 one of the list of the following Na+/CaZ+ exchanger proteins either
alone or in  combination with each other: NCX1, NCX2, NCX3, NCX4,
NCX5, NCX6, NCX7.  Especially preferred are NCX1, NCX2 and/or
NCX3. Such NCX protein could be  derived from any vertebrate and in
particular mammalian species (e.g. dog, horse,  bovine, mouse, rat,
canine, rabbit, chicken, anthropoid, human or others). The NCX 20 could
be isolated from tissue probes of such vertebrate organisms or could be
manufactured by means of recombinant biological material that is able to
express the  NCX protein. The term "biological material" means any
material containing genetic information and  25 capable of reproducing
itself or being reproduced in a biological system. Recombinant  biological
material is any biological material that was produced, has been changed
or  modified by means of recombinant techniques well known to a person
skilled in the art.  The following references are examples of the cloning of
particular NCX proteins: The 30 canine Na+/CaZ+ exchanger NCX1 has
been cloned by Nicoll, DA. et al. (Science.  250(4980): 562-5, 1990; Title:
Molecular cloning and functional expression of the  cardiac sarcolemmal
Na(+)-Ca2+ exchanger.). The human Na+/CaZ+ exchanger NCX1 



WO 2006/018197 PCT/EP20051008660  4 has been cloned by Komuro,
I., et al. (Prot. Natl. Acad. Sci. U.S.A. 89 (10), 4769- 4773, 1992; Title:
Molecular cloning and characterization of the human cardiac  Na+/Ca2+
exchanger cDNA) and by Kofuji, P. et al. (Am. J. Physiol. 263 (Cell
Physiol.  32): C1241-C1249, 1992; Title: Expression of the Na-Ca
exchanger in diverse tissues: 5 a study using the cloned human cardiac
Na-Ca exchanger). The human Na+/Ca2+  exchanger NCX2 has been
cloned by Li, Z. et al. (J. Biol. Chem. 269(26): 17434-9,  1994; Title:
Cloning of the NCX2 isoform of the plasma membrane Na(+)-Ca2+
exchanger). The rat Na+/Ca2+ exchanger NCX3 has been cloned by
Nicoll, DA. et. al.  (J. Biol. Chem. 271(40): 24914-21. 1996; Title: Cloning
of a third mammalian Na+ 10 Ca2+ exchanger, NCX3). The human
Na+/Ca2+ exchanger NCX3 has been cloned by  Gabellini, N. et. at.
(Gene. 298: 1-7, 2002; Title: The human SLC8A3 gene and the
tissue-specific Na+/Ca2+ exchanger 3 isoforms). The Sodium/Calcium
exchanger is an important mechanism for removing Ca 2+ from  15
diverse cells. In heart, it extrudes Ca 2+ that has entered through Ca 2+
channels to  initiate contraction. Its relevance in cardiovascular diseases
is e.g. illustrated in Hobai,  JA & O'Rourke, B (2004) Expert Opin. Investig.
Drugs, 13, 653-664. Therefore,  pharmaceutical industry has developed
compounds inhibiting the NCX as e.g.  described in Iwamoto, T. et al.
(2004) J. Biol. Chem., 279, 7544-7553. The Na+/Ca2+ 20 exchanger
electrogenically transports three to four Na+ for every Ca2+ that moves in
the opposite direction as e.g. shown.by electrophysiological means in
Hinata, M. et al.  (2002) J. Physiol. 545, 453-461. The NCX is able to
maintain the cytoplasmic Ca 2+  concentration ([Ca2+],n) three to four
orders of magnitude below the extracellular Ca 2+  concentration
([Ca2+]out). Nevertheless, the direction of net Ca2+ transport depends on
25 the electrochemical gradient of Na+. Simultaneous and consecutive
transport models  have been suggested for Na+ and Ca2+ translocations,
and a bulk of evidence favors  the latter. It is known from the state of the
art that the NCX protein's activity can be determined  30 by means of
living cells. For this purpose the protein has to be expressed in cells and  



the cells have to be propagated. Such a system has been disclosed e.g.
by Axxam  S.r.l. (Mailand, Italy) during the "Pharmaconference 2003" in
Pontresina on Poster Nr. 5  P25 (Title: Application of FLIPR platform to
study K` dependent Na+/Ca2+ exchangers).  These K+ dependent
Na/Ca2+ exchangers are different from NCX proteins since they have
been isolated from eye's tissue, exhibit a different transport mechanism
and are not found  expressed in heart tissue. There are further measuring
methods known for electrochemical  determination of Na+/Ca2+ symport
systems in cells or in cellular assays. The disadvantage  of such systems
is that the protein activity has to be determined before a complex
biological background containing a mixture of all sorts of macromolecules
with potency of  interfering with an assay to be applied. The Na+ and Ca
2+ efflux and influx currents are  driven by several and different proteins.
The measurement concerning one single protein is,  therefore spoiled by a
large background. A method free of that disadvantage is a method  for
electrochemical determination of Na/Ca2+ symport systems in
proteo-liposomes  (Eisenrauch, A. et al.; J. Membrane Biology (1995)
145:151-164; Title: Electrical Currents  generated by a partially purified
Na/Ca exchanger from lobster muscle reconstituted into  liposomes and
adsorbed on black lipid membranes: activation by photolysis of Ca2+).
The  clear disadvantage of that method would be that no rapid exchange
of solutions could  happen. The system of the present invention avoids
these disadvantages with respect to the NCX  protein by fixing the protein
onto a device outside of a cell's background allowing for rapid  solution
exchange. The activity of the protein is determined then by measurement
of a  current. Furthermore, a rapid solution exchange is possible.
According to a first aspect, the present invention provides an assay as
defined above  wherein the cell free electrophysiological sensor chip is
comprising at least one of the  NCX proteins of the following list: NCX1,
NCX2, NCX3, NCX4, NCX5, NCX6, NCX7.  The term "sensor chip"
means a cell free electrophysiological sensor chip as for example
described in W002/074983, in particular in the claims and/or figures 1
and/or WO 2006/018197 PCT/EP2005/008660  6 



2 including the description of the figures of said PCT application, which is
hereby  incorporated by reference, if not otherwise described in the
present invention. In particular, this assay comprises a protocol which
allows efficient preparation 5 membranes containing NCX protein, a
protocol for efficient preparation of sensor chips  containing a NCX protein
as well as a solution exchange protocol allowing for  measuring NCX
activity. In general, -the NCX protein used was of mammalian origin, as
described above, and in  10 particular of human origin. The NCX protein is
elected from NCX1, NCX2, NCX3,  NCX4, NCX5, NCX6 and/or NCX7, in
particular NCX1, NCX2 and/or NCX3. In a  preferred embodiment the
NCX protein is a human NCX1 protein. Such NCX proteins  could be
manufactured by means of recombinant methods known to a person
skilled in  the art, hereinafter referred to as "recombinant NCX protein" or
harvested from native 15 tissue probes, hereinafter referred to as "native
NCX protein". In a preferred embodiment the sensor chip contains a basic
body of borofloate-glass  that carries gold structures. Further the sensor
chip can be preferably covered by a  mercaptane layer and having one or
several insulating layers. Such a sensor chip (e.g. 20 Borofloate glass
chip with rounded gold structures (1-3 mm diameter) and a contact  area)
is commercially available from lonGate Biosciences GmbH, Industriepark
HOchst, D 528, D-65926 Frankfurt am Main, Germany. A particularly
preferred protocol is as follows: 25 10-30 pl, for example, of
NCX-containing membrane fragments were applied and  circulated on the
sensor chip and preferably incubated for at least 12 hours at 4C. In
preferred cases of experiments the NCX protein is a human NCX1 protein,
The  capacitance of the protein-loaded sensor chip was preferably around
100 nF cm -2 and  the conductance GIs preferably around 10 nS cm2.
The principal of the assay is to test 30 the electrical activity of NCX protein
in the absence of the inhibitor and afterwards in  the presence of the
inhibitor. For this reason the NCX-sensor chip is rinsed with a  sequence
of solutions, which activate NCX. In general, there is the possibility to test
WO 2006/018197 PCT/PP2005/008660  7 



whether an inhibitor is reversible. In this case after the inhibitor application
the  solutions are changed back to inhibitor-free conditions. Before the
experiment the  solution reservoirs of the chip are filled with the following
preferred solutions: washing  buffer: 40 mM KCI, 100 mM NaCl, 4 mM
MgCl2, 30 mM HEPES/NMG pH 7.4; non 5 activating solution: 140 mM
KCI, 4 mM MgCl2, 30 mM HEPES/NMG pH 7.4; activating  solution: 140
mM KCI, 4 mM MgCl2, 30 mM HEPES/NMG pH 7.4, 0.5 mM CaCl2. For
measurements with inhibitor all three solutions contained the inhibitor in
the same  concentration. The change from the non-activating to the
activating solution leads to  the activation of NCX causing a negative
current, which decays to the base line. If the 10 average amplitude of
NCX-signal in the three measurement cycles is constant, the  solutions
are changed to the inhibitor-containing solutions and the same protocol is
repeated. Afterwards the solutions can be changed back to inhibitor-free
conditions, to  test whether the inhibitor is reversible. 15 The term
"current" in context of this invention shall mean the peak current in
response  to the replacement of non-activating by activating solution,
including but not limited to  the maximal peak current. The current
amplitude rises within 10 to 100 ms, followed by  a slower decay within
about 2 seconds. The polarity of the current may be positive or  negative,
depending on the polarity of the transported ions and/or the polarity of the
20 shifted moieties of the protein and the vectorial orientation of their
transport or shift  across or within the membranes of the compartments.
Currents resulting from the  replacement of the activating solution by
non-activating solution or from the  replacement of the non-activating
solution by the washing solution are not taken into  consideration with
respect to the determination of the NCX activity. Flow rates and 25
intervals are chosen such that the current response to the replacement of
the non- activating solution by activating solution remains unbiased by
current responses  provoked by the other replacement steps. The
replacing of the washing solution by the non-activating solution will
preferably  30 induce a Na+-gradient across membranes harboring NCX
protein. Thereafter,  replacement of the non-activating solution by
activating solution (i.e. Cat+-containing 8  



solution) will selectively trigger the NCX activity. Replacing solutions
subsequently in  reverse order returns the sensor chip into its initial state.
Washing of the sensor chip means generally incubation of the sensor chip
in a sodium- containing, calcium-free buffer solution (washing solution)
causing preferably an  accumulation of Na+ in the vesicular
compartments. Again, establishing a Na+-gradient  across the membrane
is performed by replacing the washing solution by a non-activating
solution thereby exposing the sensor chip to a rapid variation of the
Nat-concentration. The  activation of the NCX is preferably performed by
replacing the non-activating solution by an  activating solution thereby
exposing the sensor chip to a rapid variation of the Ca 2+ - concentration.
In another preferred embodiment the invention pertains to an assay for
determining the  activity of NCX protein wherein a first solution
replacement is performed by replacing the  washing solution by
non-activation solution and/or a second replacement is performed by
replacing the non-activating solution by activating solution and/or a third
solution replacement  is performed by replacing the activating solution by
non-activating solution and/or a fourth  solution replacement is performed
by replacing the non-activating solution by washing  solution. 9  According
to a second aspect, the present invention provides an assay for
identifying of a compound that modulates the activity of a NCX protein
wherein a] a cell free electrophysiological sensor chip is provided that
comprises NCX  protein; b] a washing solution, a non-activating solution
and an activating solution is  provided; c] a washing solution, a
non-activating solution and an activating solution is  provided which all of
these three solutions contain additionally a chemical  compound with the
same concentration in all of the three solutions; d] a cell free
electrophysiological sensor chip from a] is treated stepwise  consecutively
by washing solution, non-activating solution, activating  



solution, non-activating solution and washing solution from b]; e] a current
is determined when changing from non-activating to activating  solution in
d]; f] a cell free electrophysiological sensor chip from e] is treated stepwise
consecutively by washing solution, non-activating solution, activating
solution, non-activating solution and washing solution from c]; g] a current
is determined when replacing the non-activating by activating  solution in
f]; thereby proving the modulation of the activity of the NCX protein in case
the current  from e] is of different strength as the current from g]. 9a  The
consecutive stepwise treatment in steps d), e) and f) could be performed
in a  continuous flow or an almost continuous flow. Modulation of the
activity of the NCX protein could consist of stimulating or inhibiting  of the
activity of the NCX protein. The stimulation of activity is demonstrated
when the current from e] is larger than the  current from g], The inhibition
of activity is demonstrated when the current from e] is smaller than the
current from g]. Preferred embodiments of this protocol are already
described above, in the following  Examples and the claims. According to
a third aspect, the present invention provides a kit of parts comprising  a]
a cell free electrophysiological sensor chip comprising NCX protein;  b] a
washing solution; Cl a non-activating solution;  d] an activating solution. 10
Preferred embodiments of this kit are also already described above, in the
following  Examples and the claims. According to a fourth aspect, the
present invention provides the manufacturing of a  



kit of parts as defined above wherein a cell free electrophysiological
sensor chip  is manufactured, the NCX protein is manufactured, the
manufactured NCX  protein is fixed onto the surface of the cell free
electrophysiological sensor chip, a  washing solution is manufactured, a
non-activating solution is manufactured, an  activating solution is
manufactured and the cell free electrophysiological sensor  chip
comprising NCX protein, the washing solution, the non-activating solution
and  the activating solution are combined to a kit unit. The kit unit could
consist of one or several parts comprising e.g. notifications for the  user.
The invention pertains further to the use of a kit of parts as mentioned
before for  identifying of a compound that modifies (= inhibits or activates)
the activity of a NCX  protein or of determining the activity of NCX1
protein. According to a fifth aspect, the present invention provides the use
of a kit of parts  as defined above for identifying of a compound that
modifies the activity of a NCX  protein. According to a sixth aspect, the
present invention provides the use of a kit of parts  as defined above for
determining the activity of NCX protein. 10a  According to a seventh
aspect, the present invention provides an assay for  determining the
activity of NCX protein wherein a cell free electrophysiological  sensor
chip comprising adsorbed NCX protein containing membranes is exposed
to  a rapid change in the concentration of at least one NCX substrate. The
NCX substrate is Cat or Nat. The following Figures and Examples shall
describe the invention in further details  without limiting the scope of
protection. WO 2006/018197 PCT/F:1'2005/008660  11  Description of the
Figures Figure 1: Figure 1 shows the polynucleotide sequence of vector
pVL1 393 harboring the cDNA 



5 sequence of human NCX1. The according open reading frame is
marked by exhibiting  the related amino acid sequences. The depicted
sequence corresponds to SEQ ID  NO.: 1. DNA of pVLI 393 harboring
cDNA for the human NCX1 has been deposited  with DSMZ (Deutsche
Sammlung fir Mikroorganismen and Zellkulturen GmbH;  Mascheroder
Weg 1b; D-38124 Braunschweig) under DSM 16588. 10 SEQ ID NO.: 1:
Polynucleotide sequence of pVL1 393  Deposited biological material: DSM
16588: DNA of pVL1 393 harboring cDNA for the human NCX1  15 DSM
ACC2670: Flp-in-T-Rex-293-NCX! Deposits were carried out by
transferring the biological material to DSMZ (Deutsche  Sammlung filr
Mikroorganismen and Zellkulturen GmbH; Mascheroder Weg 1 b; D-
38124 Braunschweig) according to the rules of the Budapest Treaty. 20
Figure 2: A) A 3 mm biosensor chip with gold structure and fluid
compartment B - D) Scheme of  the biosensors sandwich structure
assembly B) gold suface C) coating with chemical  linker and lipid D)
adsorption of the membranes 25 Figure 3: A) Electrical charging current
induced by ion transport activity of the recombinantly  expressed
Na+/Ca2+-exchanger. B) IC50 of a Na+/Ca2+-exchanger inhibitor as
acquired  with the cell free electrophysiological sensor chip in accordance
with the present 30 invention. All errors are quoted as standard error of
mean (SEM). WO 2006/018197 PCT/EP2005/008660  12  EXAMPLES 1.
Mammalian Cell Line Generation 5 Rapid generation of stably transfected
cell lines was achieved utilizing the Flp-InTM T- RexTM expression
system (Invitrogen Corporation, 1600 Farraday Avenue, Post Box  



6482 Carlsbad, California 92008, USA). For this purpose cDNA encoding
for the  (human) cardiac sodium calcium exchanger (NCX-1, i.e., SLC8A1
PDB-entry  NM_021097) was cloned into the Flp-inTM T-RexTM
expression vector (Invitrogen 10 Corporation, 1600 Farraday Avenue,
Post Box 6482 Carlsbad, California 92008, USA)  and subsequently
transfected into HEK-293 cells. The cells were kept in culture under
standard conditions (37C, air supplemented with 8% C02) in D-MEM
(invitrogen  Corporation, 1600 Farraday Avenue, Post Box 6482 Carlsbad,
California 92008, USA)  supplemented with 10% fetal calf serum
(Biochrom AG, Post Box 46 03 09, 12213 15 Berlin, Germany), 50 mg/ml
Hygromycin (Invitrogen Corporation, 1600 Farraday  Avenue, Post Box
6482 Carlsbad, California 92008, USA) and 10 mg/mI Blasticidin
(Invitrogen Corporation, 1600 Farraday Avenue, Post Box 6482 Carlsbad,
California  92008, USA). 20 Cells were passed every 3 to 4 days using a
Trypsin/EDTA solution Biochrom AG,  Post Box 46 03 09, 12213 Berlin,
Germany) to detach the cells. At least 12 to 24 hours  prior to a membrane
preparation cells were treated with I pg/ml Doxicycline (Beckton
Diccinson Bioscience Clontech, 1290 Terra Bella Avenue Mountain View,
CA 94043, USA) to boost NCX expression.  25 The
Flp-ln-T-Rex-293-NCX1 cell line expressing NCX-1 is deposited at DSMZ
(Deutsche Gesellschaft von Mikroorganismen and Zelikulturen GmbH;
Mascheroder  Weg 1 b, D-38124 Braunschweig) under DSM ACC2670. 3
0 WO 2006/018197 PCT/PP2005/008660  13  2. Insect Cell Line
Generation Rapid generation of transiently transfected cell lines was
achieved utilizing the  Bac3000 expression system (EMD Biosciences,
Inc., Novagen Brand, 441 Charmany  5 Drive, Madison, WI 53719, USA).
For this purpose cDNA encoding for the (human) cardiac sodium calcium
exchanger (NCX-1, i.e., SLC8A1 PDB-entry NM_021097) was  cloned into
the Bac3000 expression vector (EMD Biosciences, Inc., Novagen Brand,  



441 Charmany Drive, Madison, WI 53719, USA). After generating virus
according to  the manufactures procedures viral stock in an threefold
excess was used to transfect 10 Sf9 insect cell. The cells were kept in
culture under standard conditions (27C) in  appropriate medium.
Membranes were harvested after 3 days posttransfection. The  stock cell
culture was maintained according to manufactures procedures.
Specifically, the method can be carried out as follows: 15 2.1
Co-Transfection to prepare recombinant virus For co-transfection
approximately 10pg of highly purified and sterile plasmid DNA  should be
prepared. To provide cells for the co-transfection a six-well plate is set up
for  20 each transfection as well as for the positive and negative control. 1
x1 Oe6 cells Sf9 cells in serum-free medium are seeded on each cavity.
Cells are allowed to attach,  usually for one hour. While cells are attaching
the transfection mix can be prepared,  which consists of 15pI BacVector
3000 from Novagen [0,02pg/pl], 30pi Cellfectin  (InVitrogen), 0,4pg
recombinant donor plasmid DNA pVL_NCX1 and distilled water ad 25
50pl. The incubation time takes 20 min. at room temperature. After this
time 0,5 ml  medium is added to each mix. If the cells are attached the old
medium is removed and  the transfection mix is added drop-by drop to the
cavity. After 4h, 27C incubation time  1 ml fresh medium (containing 10%
serum) is added and another incubation follows for  .4-5 days at 27C. 30
WO 2006/018197 PCT/EP2005/008660  14 2.2 Plaque-Purification to
isolate a monoclonal recombinant virus clone After these 5 days the
supernatant of the co-transfection plates is collected (so called  virus stock
VSO). For the identification of recombinant virus by plaque screening 5
another six-well plate is set up with lxlOE-6 Sf9 cells for each cavity. Cells
should  settle for at least 30 min. Meanwhile virus is diluted to 1 ml
aliquots at dilutions of 1 OE- 3, 10E-4, 1 OE-5, 1 OE-6 and 1 OE-7. After
cells have attached well to the plates the  media is aspirated off. Quickly 1
ml of diluted virus is added to each well of the 6-well  



plate. The plates are transferred to a rocking platform and slowly rocked
for at least a 10 couple hours. Now the overlay agarose with low melting
agarose is prepared Oust  before use). The following mix is used: 1 part
2X Grace's Medium supplemented with  20% Fetal Calf Serum and I part
3% SeaPlaque Agarose in ddH2O. The agarose is  completely melted in a
microwave. The 1:1 mixture is placed in a 38C water bath.  Now all the
medium is aspirated off from the cavities and 1 ml overlay mix is added to
15 each well by allowing it to slide down the far wall of the well and onto
the plate. After  overlaying the cells, the plates stay for 30 minutes in the
hood. After this time 1 ml  medium is added to each cavity to avoid drying
up. The plates are placed in a 27C,  98% humidity controlled incubator for
at least 3 days. 20 After this the plaques are stained with a solution of 1ml
1% Neutral red, to each well of  a 6-well dish. Plates are returned to the
incubator for at least 4 hours. During this time  the plaques will begin to
appear as clear spots among stained cells. With a sterile  pasteur pipette
one plaque (ore more) is picked and transferred into a 25cm2 T-flask  with
2e6 Sf9 cells in total and a culture volume of 4ml with 5%FCS, Incubation
follows 25 for 5-6 days at 27C. The culture supernatant is collected (so
called virus stock VS1)  and used for the next step: the determination of
the virus titer. 2.3. Plaque Assay for virus titer determination  30 Same
procedure as described under 2.2. WO 2006/018197
PCT/EP20051008660  15 The plaques are counted and the titer is
calculated by using the following equation (for  example 20 plaques are
counted) 1  Titer (pfu/ml) = 20 plaques at 10E-6 x ( )  5 1ml inoculum/well
Titer (pfu/ml) = 2x10e7 pfu/ml (plaque forming units /ml) 10 2.4.
Amplification of the recombinant virus in a larger scale (i.e. 1 L) For the
virus amplification usually a M.O.I. (multiplicity of infection) of 0,1 is used,
that  



means a ratio of 1 virus for 10 Sf9 cells. Since the virus has the possibility
for  secondary infection cycles the amplification time should be
approximately 7 days. 15 During this time the virus will be amplified
exponentially and the vitality of the cell  culture can decrease to 20-30%.
For generating high virus titer a 5% FCS  supplementation is
recommended and the use of a super-spinner culture vessel with
bubble-free aeration. After one week the culture supernatant is collected
(so called  virus stock VS2). This is a larger volume of virus stock which is
sufficient for several 20 expression studies and which can be stored for
several month (up to 1 year) at 4C  and light protected. 2.5. Expression of
the recombinant protein NCX1 25 For all expression experiments a M.O.I
of 3 is recommended (ratio: 3 virus particles for  1 Sf9 cell) and an
incubation time of 72h, at 27C. 3. Membrane/Protein Preparation 30 Cells
from native tissue or recombinant expression systems were harvested by
mechanical separation of the surrounding environments (bottle or body)
surface. WO 2006/018197 PCT/EP2005/008660  16 Membrane fragments
were prepared by cell rapture and subsequent centrifugation  steps and/or
sucrose gradient centrifugation. Specifically, the method can be carried
out as follows:  5 3.1 Insect cell Membrane/Protein Preparation After
harvesting the cells via centrifugation and aliquots of approx. 2g wet
weight cells  from Sf9 suspension culture are quick-frozen in liquid
Nitrogen and stored at -80C for  10 further preparation. The cell pellet is
thawed on ice and transferred to ice-cold buffer (0.25M sucrose, 5mM
Tris pH 7.5, 2mM DTT, one complete protease inhibitor cocktail tablet per
50m1 (Roche  Diagnostics GmbH, Mannheim, Germany). 15 The
membrane fragments were prepared by cell rapture. Cells are
homogenized by  



the nitrogen cell disruption method utilizing a Parr Cell Disruption Bomb
(Parr  Instrument Company, Illinois, USA) or the Dounce homogenisation
method utilizing a  Dounce Homogenisator (7m1 from Novodirect GmbH,
Kehl/Rhein, Germany) and the 20 suspension centrifuged 10min at 4C
and 680g. The supernatants are collected and  again centrifuged for 1 h at
4C and 100000g in SW41 swing-out rotor. Pellets are suspended in
approximately 2ml of 5mM Tris pH 7.5. With 87% sucrose (in  5mM T ris)
the suspension is adjusted to 56%. The sucrose gradient is now built up
25 beginning with 2m1 of the 56% fraction at the bottom, following 3ml
45% sucrose, Sml  35% and 2m1 16% sucrose. Again centrifugation for
2.5 h (or even more) at 4C and 100000g the gradient-bands  are aspirated
carefully with a pasteur pipette and collected in fresh tubes together with
30 5 ml of 100mM NaCl, 1.5mM EDTA, 40mM Hepes pH 7.5. Another
centrifugation step follows: 30min 150000g, 4C. WO 2006/018197
PCT/PP2005/008660  17 The resulting pellet is resuspended in 100mM
NaCl, 1.5mM EDTA, 2mM DTT, 40mM  Hepes pH 7.5, 10% glycerol. 5 4.
Sensor chip preparation The chip comprises the NCX protein in all
instances the protein sticks or is attached to  the chip. This may occur e.g.
by hydrophobic, hydrophilic, ionic or covalent forces. 10 The sensor chip
of such an assay consists e.g. of a basic body of borofloate glass that
carries gold structures. This device would be further covered by a
mercaptane layer  and having one or several insulating layers. In a
preferred embodiment the borofloatee glass with gold structures was
coated with a  15 mercaptane layer and a lipid film consisting of 60 weight
units of ,2-Diphytanoyl-sn- Glycero-3-Phosphocholin (AVANTI 850 356)
and 1 weight unit of octadecylamine  (FLUKA) dissolved in 800 weight
units n-decane (in detail: 150 pl PC (Stock 20 mg/ml  in hexane or CHCI3
as distributed by AVANTI + 10 pi octadecylamine (5 mg/ml in  hexane) are
evaporate with nitrogen, and taken up in 400 pl n-decane.). To achieve 20
this the sensor chip was incubated with 30pL mercaptane for 15 min and
then washed  



with isopropanol (3x7OpL) and vacuum dried. After several hours 2pL
lipide + 3OpL  DTT-buffer (2mM, 1,542mg DTT/5OmL Puffer C) was
pipetted on top of the sensor  chip and incubated for 20min. To create a
functional sensor chip 1 OpL of the  membrane of interest + 120pL
DTT-Puffer was mixed and the ultrasonicated 2x1 0 25 units (0,5130) with
a 30s break on ice. The buffer is then removed from the sensor chip  and
replaced by 30pL membrane containing buffer, which is pipetted up and
down and  stored at least for 12 h at 4C. 5. Solution Exchange Protocol 30
For the determination of its activity, the NCX protein was treated
consecutively with a  washing, non-activating and activating solution and
the electrical current was  measured when changing from charging to
activating treatment. The replacement of WO 2006/018197
PCT/FP2005/008660  18 the pre-incubation solution (sodium-containing,
calcium-free buffer solution) with the  charging solution (reduced sodium,
calcium-free buffer solution) induces a Na+- gradient across membranes
harboring NCX protein. Thereafter, replacement of the  solution by
activating solution (Ca2+-containing solution) triggers the NCX activity. 5
Subsequently replacing solutions in reverse order returns the sensor chip
into its initial  state. After buffer containers A, B, and C of the biosensor
system had been filled with  "activating" buffer (30 mM HEPES/NMG pH
7.4, 140 mM KCI, 4 mM MgCl2, 0,5 mM  10 CaC12.), "non-activating"
buffer (30 mM HEPESINMG pH 7.4, 140 mM KCI, 4 mM MgC12), and
"washing" buffer (30 mM HEPES/NMG pH 7.4, 40 mM KCI, 100 mM NaCl,
4 mM MgCl2) respectively, a dummy was mounted to the sensor holder
and the system  was flushed with all buffers to remove air bubbles from
the entire fluidic system. An  empty or blind sensor was then replaced by a
standard glass-based sensor preloaded 15 with NCX1-containing HEK
membrane fragments (chemically modified gold surface of  3 mm
diameter; lonGate Biosciences GmbH, Frankfurt/M., Germany). Liquid
transport  through the fluidic system, including the sensor flow cell, was
achieved by applying air  pressure to the buffer containers. 



20 Measurements were usually carried out at 200 mbar overpressure,
resulting in a flow  rate of about 300 p1 s'. For the determination of its
activity, the membranes harboring  NCX protein were treated
consecutively by an "washing," "non-activating" and "activating" solution.
The replacement of the "washing" solution by the "non-activating"  solution
induces a Na+-gradient across membranes harboring NCX protein. 25
Thereafter, replacement of the "non-activating" solution by "activating"
solution triggers  the NCX activity and thus the induced electrical current
was measured when changing  from "non-activating" to "activating"
treatment. Subsequently replacing solutions in  reverse order returns the
sensor chip into its initial state. By means of the control  software, a
sequence was defined in which "washing" buffer flowed over the sensor
30 surface for 0.5 s, followed by "non-activating" buffer (2.0 s), "activating"
buffer (2.0 s),  "non-activating" buffer (2.0 s), and "washing" buffer (2.0 s).
During the whole  sequence, the current response was digitized (2000
samples s'1) and saved to data WO 2006/018197 PCT/EP200S/008660
19 files. For dose-response experiments inhibitors were dissolved in
"activating," "non- activating" and "activating" buffer, respectively. All
chemicals were of analytical grade  or better. 5 The following settings are
used for the measurements of NCX1:  Cycle 1: washing non- activating
non- washing break  buffer activating solution activating buffer solution
solution  0.5s 2s 2s 2s 4s 42  0.5s 2s 2s 2s 4s 42  0.5s 2s 2s 2s 4s 42
0.5s 2s 2s 2s 4s 1  5 minutes break 10 Cycle 2: 



washing non- activating non- washing break  buffer activating solution
activating buffer solution solution  0.5s 2s 2s 2s 4s 42  0.5s 2s 2s 2s 4s 42
0.5s 2s 2s 2s 4s 42  0.5s 2s 2s 2s 4s 1  5 minutes break and addition of a
compound to be analyzed 15 WO 2006/018197 PCT/EP2005/008660  20
Cycle 3: Washing non- activating non- washing break  buffer activating
solution activating buffer solution solution  0.5s 12s 2s 2s 4s 42  0.5s 2s
2s 2s 4s 42  0.5s 2s 2s 2s 4s 42  0.5s 2s 2s 2s 4s 1  5 minutes break 5
Cycle 4: Washing non- activating non- washing break  buffer activating
solution activating buffer solution solution  0.5s 2s 2s 2s 4s 42  0.5s 2s 2s
2s 4s 42  0.5s 2s 2s 2s 4s 42  0.5s 2s 2s 2s 14s 1 5 minutes break and
addition of the same compound in another concentration or of  another
compound, etc. 



10 6. Experiment Due to the protocol the NCX-containing membrane
fragments bound to the biosensors  surface are exposed to a rapid Ca2+
concentration jump leading to a transient charging  current (Fig. 3 a). It
should be noted again, that a particular preference for this 15
experimental outcome is an extra-vesicular Na+ reduction applied directly
before the  experiment to the biosensor to generate a sodium gradient.
The reason for the fast  decay of the current is due to inactivation and/or
capacitive coupling of the transporter  to the surface of the membrane
fragments. In effect, a stationary current charges the WO 2006/018197
PCT/PP2005/008660  21 sandwich structure of the biosensor and
therefore generates an electrical field that  allows charging only to a
limited state - similar to an DC current source charging a  capacitor. 5
Figure 3 A shows a typical cell-free electrophysiological NCX biosensor
recording  before (black trays) and after (grey trays) inhibition with a
NCX-specific inhibitor. A  biosensor subjected to rapid Ca concentration
jumps, in the absence or presence of 10  pM inhibitor A in all solutions
generated a NCX peak current of 300 pA or 20 pA  respectively, showing
the specificity of the signal. The application of 10 pM of the 10 inhibitor
resulted in a decrease of the NCX-specific signal of 90.5 %  5.1 % (n = 5)
The resulting dose-response curve is shown in Figure 3 B. IC50 values (n
= 5) were  recorded with application of the inhibitors' concentrations of
0.01, 0, 1, 1, 5, and 10 pM.  The value for 50 % inhibition can be
calculated to 0.86 pM  0.22 pM. The Hill  coefficient could be calculated to
0.7  0.03. Subsequent experiments in the absence 15 of the inhibitor
resulted in NCX peak currents with up to 100 % of the amplitude of the
initial signal, proving the inhibitors' reversibility. In control experiments the
current could be diminished by reduction of the applied Ca2+  jump and by
application of the unspecific NCX1 blocker of Ni2+ (5 mM). Furthermore,
20 membranes of cells not expressing NCX1 did not yield currents under
similar  experimental conditions. 22  



Claims 1. An in vitro assay for determining the activity of NCX protein
wherein a cell free  electrophysiological sensor chip comprising a NCX
protein is treated stepwise  5 consecutively by washing, non-activating
and activating and then the current is  measured when changing from
non-activating to activating treatment. 2. Assay as claimed in claim 1
wherein the cell free electrophysiological sensor  chip is comprising at
least one of the NCX proteins of the following list: NCX1,  10 NCX2,
NCX3, NCX4, NCX5, NCX6, NCX7. 3. Assay as claimed in claim 2
wherein the cell free electrophysiological sensor  chip comprises NCX
protein of mammalian origin, preferably from rat, mouse  or human. 15 4.
Assay as claimed in claim 3 wherein the NCX protein is human NCX1
protein.  5. Assay as claimed in claims 1 to 4 wherein the NCX protein is a
recombinant  NCX protein or a native NCX protein. 20 6. Assay as
claimed in claims 1 to 5 wherein the cell free electrophysiological  sensor
chip contains a basic body of borofloate-glass that carries gold  structures.
25 7. Assay as claimed in claims 1 to 5 wherein the cell free
electrophysiological  sensor chip is covered by a mercaptane layer and
having one or several  insulating layers. 8. Assay as claimed in claims 1 to
7 wherein the washing of the cell free  30 electrophysiological sensor chip
is performed by a washing solution. 9. Assay as claimed in claims 1 to 8
wherein a first solution replacement is  performed by replacing the
washing solution by non-activation solution. 23  10. Assay as claimed in
claims 1 to 9 wherein a second replacement is performed by replacing the
non-activating solution by activating solution. 11. Assay as claimed in
claims 1 to 10 wherein a third solution replacement is  



5 performed by replacing the activating solution by non-activating solution.
12. Assay as claimed in claims 1 to 11 wherein a fourth solution
replacement is  performed by replacing the non-activating solution by
washing solution. 10 13. Assay for identifying of a compound that
modulates the activity of a NCX  protein wherein a] a cell free
electrophysiological sensor chip is provided that comprises  NCX protein;
15 b] a washing solution, a non-activating solution and an activating
solution  is provided; c] a washing solution, a non-activating solution and
an activating solution  is provided which all of these three solutions
contain additionally a  chemical compound with the same concentration in
all of the three  20 solutions; d] a cell free electrophysiological sensor chip
from a] is treated stepwise  consecutively by washing solution,
non-activating solution, activating  solution, non-activating solution and
washing solution from b]; e] a current is determined when changing from
non-activating to activating  25 solution in d]; f] a cell free
electrophysiological sensor chip from e] is treated stepwise  consecutively
by washing solution, non-activating solution, activating  solution,
non-activating solution and washing solution from c]; g] a current is
determined when replacing the non-activating by activating  30 solution in
fl; thereby proving the modulation of the activity of the NCX protein in case
the  current from e] is of different strength as the current from g]. 24  14.
Assay as claimed in claim 13 wherein the cell free electrophysiological
sensor chip is comprising at least one of the NCX proteins of the following
list: NCX1,  NCX2, NCX3, NCX4, NCX5, NCX6, NCX7. 5 15. Assay as
claimed in claim 14 wherein the cell free electrophysiological sensor  



chip is comprising NCX protein of mammalian origin as e.g. from rat,
mouse or  human. 16. Assay as claimed in claim 15 wherein the NCX
protein is human NCX1 protein.  10 17. Assay as claimed in claims 13 to
16 wherein the cell free electrophysiological  sensor chip comprises NCX
protein that was produced by means of  recombinant biological material.
15 18. Assay as claimed in claims 13 to 17 wherein the cell free
electrophysiological  sensor chip consists of a basic body of
borofloate-glass that carries gold  structures. 19. Assay as claimed in
claims 13 to 18 wherein the cell free electrophysiological  20 sensor chip
is covered by a mercaptane layer and having one or several  insulating
layers. 20. Kit of parts comprising a] a cell free electrophysiological sensor
chip comprising NCX protein;  25 b] a washing solution; c] a non-activating
solution;  d] an activating solution. 21. Kit of parts as claimed in claim 20
wherein the cell free electrophysiological  30 sensor chip is comprising at
least one of the NCX proteins of the following list:  NCX1, NCX2, NCX3,
NCX4, NCX5, NCX6, NCX7. 22. Kit of parts as claimed in claim 21
wherein the NCX protein is of mammalian  origin as e.g. from rat, mouse
or human. 25  23. Kit of parts as claimed in claim 22 wherein the NCX
protein is human NCX1  protein. 24. Kit of parts as claimed in claims 20 to
23 wherein the cell free  5 electrophysiological sensor chip comprises
human NCX protein that was  produced by means of recombinant
biological material. 25. Kit of parts as claimed in claims 20 to 24 wherein
the cell free  



electrophysiological sensor chip consists of a basic body of
borofloate-glass  10 that carries gold structures. 26. Kit of parts as claimed
in claims 20 to 25 wherein the cell free  electrophysiological sensor chip is
covered by a mercaptane layer and  harboring one or several insulating
layers. 15 27. Kit of parts as claimed in claims 18 to 24 wherein the
washing solution  comprises 30  15 mM HEPES/NMG pH 7.4  1.0; 40  20
mM KCI; 100  50 mM NaCl;  2 mM MgCl2. 20 28. Kit of parts as claimed
in claims 20 to 26 wherein the non-activating solution  comprises 30  15
mM HEPES/NMG pH 7.4  1.0; 140  70 mM KCI, 4  2 mM MgCl2. 29. Kit of
parts as claimed in claims 18 to 26 wherein the activating solution  25
comprises 30  15 mM HEPES/NMG pH 7.4  1.0, 140  70 mM KCI, 4  2
mM MgCl2, 0.5  0.25 mM CaCl2. 30. Manufacturing of a kit of parts as
claimed in claims 20 to 29 wherein a cell free  electrophysiological sensor
chip is manufactured, the NCX protein is  30 manufactured, the
manufactured NCX protein is fixed onto the surface of the cell free
electrophysiological sensor chip, a washing solution is manufactured,  a
non-activating solution is manufactured, an activating solution is
manufactured and the cell free electrophysiological sensor chip
comprising  NCX protein, the washing 26  solution, the non-activating
solution and the activating solution are combined  to a kit unit. 31. Use of
a kit of parts as claimed in claims 20 to 30 for identifying of a  5 compound
that modifies the activity of a NCX protein. 32. Use of a kit of parts as
claimed in claims 20 to 30 for determining the activity  of NCX protein. 10
33. Assay for determining the activity of NCX protein wherein a cell free  



electrophysiological sensor chip comprising adsorbed NCX protein
containing  membranes is exposed to a rapid change in the concentration
of at least one  NCX substrate. 15 34. Assay as claimed in claim 33
wherein the NCX substrate is Ca2+ or Na+. WO 2006/018197
PCT/EP2005/008660  DEAV 2004-0052.txt SEQUENCE LISTING  <110>
Aventis Pharma Deutschland GmbH <120> Process for identification of
compounds for modulating the  enzyme activity of a sodium/calcium
exchange transporter  <130>' DEAV 2004/0052 <160> 1 . <170> Patentln
version 3.2  <210> 1 <211> 25773  <212> DNA <213> Homo sapiens
<400> 1 aagctttact cgtaaagcga gttgaaggat catatttagt tgcgtttatg agataagatt
60  ttcgaaatga gcatttcgct caacttccta gtataaatca acgcaaatac tctattctaa 120
gaaagcacgt gtaaaatgtt tcccgcgcgt tggcacaact atttacaatg cggccaagtt 180
ctttcgtgca cattttacaa agggcgcgca accgtgttga taaatgttac gccggctcaa 240
ataaaagatt ctaatctgat atgttttaaa acacctttgc ggcccgagtt gtttgcgtac 300
tattttctaa gattagacta tacaaaattt tgtggaaacg ccgggctcaa caaacgcatg 360
gtgactagcg aagaagatgt gtggaccgca gaacagatag taaaacaaaa ccctagtatt
420  cactgatcgc ttcttctaca cacctggcgt cttgtctatc atatgttttt gggatcataa 480
ggagcaataa tcgatttaac caacacgtct aaatattatg atggtgtgca ttttttgcgg 540
cctcgttatt agctaaattg gttgtgcaga tttataatac taccacacgt aaaaaacgcc 600
gcgggcctgt tatacaaaaa aattcaagta cctggccaga ctttgccgcc tgaaagcata 660
cgcccggaca atatgttttt ttaagttcat ggaccggtct gaaacggcgg actttcgtat 720  



gttcaagaat ttattgacac ggtaaaagaa tttacagaaa agtgtcccgg catgttggtg 780
caagttccta aataactgtg ccattttctt aaatgtcttt tcacagggcc gtacaaccac 840
ggcgtgcact gcacacacgg tattaatcgc accggttaca tggtgtgcag atatttaatg 900
ccgcacgtga cgtgtgtgcc ataattagcg tggccaatgt accacacgtc tataaattac 960
cacaccctgg gtattgcgcc gcaggaagcc atagatagat tcgaaaaagc cagaggtcac
1020  gtgtgggacc cataacgcgg cgtccttcgg tatctatcta agctttttcg gtctccagtg
1080  aaaattgaaa gacaaaatta cgttcaagat ttattaattt aattaatatt atttgcattc
1140  ttttaacttt ctgttttaat gcaagttcta aataattaaa ttaattataa taaacgtaag 1200
tttaaaaaat actttatcct attttcaaat tgttgcgctt cttccagcga accaaaacta 1260
aaattgttta tgaaatagga taaaagttta acaacgcgaa gaaggtcgct tggttttgat 1320
tgcttcgctt gctccgttta gcttgtagcc gatcagtggc gttgttccaa tcgacggtag 1380
acgaagcgaa cgaggcaaat cgaacatcgg ctagtcaccg caacaaggtt agctgccatc
1440  Seite 1 WO 2006/018197 PCT/EP2005/008660  'DEAV
2004-O052.txt gattaggccg gatattctcc accacaatgt tggcaacgtt gatgttacgt
ttattctttt 1500  ctaatccggc ctataagagg tggtgttaca accgttgcaa ctacaatgca
aatacgaaaa 1560  ggttttccac gtacgtcttt tggccggtaa tagccgtaaa cgtagtgccg
tcgcgcgtca 1620  ccaaaaggtg catgcagaaa accggccatt atcggcattt
gcatcacggc agcgcgcagt 1680  cgcacaacac cggatgtttg cgcttgtccg
cggggtattg aaccgcgcga tccgacaaat 1740  gcgtgttgtg gcctacaaac
gcgaacaggc gccccataac ttggcgcgct aggctgttta 1800  ccaccacttt
ggcaactaaa tcggtgacct gcacgtcttt tttctgcatt atttcgactt 1860  ggtggtgaaa
ccgttgattt agccactgga cgcgcagaaa aaagacgtaa taaagcagaa 1920
tcttttgcat ggtttcctgg aagccggtgt acatgcggtt tagatcagtc atgacgcgcg 1980
agaaaacgta ccaaaggacc ttcggccaca tgtacgccaa atctagtcag tactgcgcgc
2040  tgacctgcaa atctttggcc tcgatctgct tgtccttgat ggcaacgatg cgttcaataa
2100  actggacgtt tagaaaccgg agctagacga acaggaacta ccgttgctac
gcaagttatt 2160  actcttgttt tttaacaagt tcctcggttt tttgcgccac caccgcttgc
agcgcgtttg 2220  tgagaacaaa aaattgttca aggagccaaa aaacgcggtg
gtggcgaacg tcgcgcaaac 2280  tgtgctcggt gaatgtcgca atcagcttag
tcaccaactg tttgctctcc tcctcccgtt 2340  



acacgagcca cttacagcgt tagtcgaatc agtggttgac aaacgagagg aggagggcaa
2400  gtttgatcgc gggatcgtac ttgccggtgc agagcacttg aggaattact tcttctaaaa
2460  caaactagcg ccctagcatg aacggccacg tctcgtgaac tccttaatga agaagatttt
2520  gccattcttg.taattctatg gcgtaaggca atttggactt cataatcagc tgaatcacgc
2580  cggtaagaac attaagatac cgcattccgt taaacctgaa gtattagtcg acttagtgcg
2640  cggatttagt aatgagcact gtatgcggct gcaaatacag cgggtcgccc cttttcacga
2700  gcctaaatca ttactcgtga catacgccga cgtttatgtc gcccagcggg gaaaagtgct
2760  cgctgttaga ggtagggccc ccattttgga tggtctgctc aaataacgat ttgtatttat
2820  gcgacaatct ccatcccggg ggtaaaacct accagacgag tttattgcta
aacataaata 2880  tgtctacatg aacacgtata gctttatcac aaactgtata ttttaaactg
ttagcgacgt 2940  acagatgtac ttgtgcatat cgaaatagtg tttgacatat aaaatttgac
aatcgctgca 3000  ccttggccac gaaccggacc tgttggtcgc gctctagcac
gtaccgcagg ttgaacgtat 3060  ggaaccggtg cttggcctgg acaaccagcg
cgagatcgtg catggcgtcc aacttgcata 3120  cttctccaaa tttaaattct ccattttgaa
cgcgagccat tttgatacac gtgtgtcgat 3180  gaagaggttt aaatttaaga ggttaaaatt
gcgctcggta aaactatgtg cacacagcta 3240  tttgcaacaa ctattgtttt ttaacgcaaa
ctaaacttat tgtggtaagc aataattaaa 3300  aaacgttgtt gataacaaaa aattgcgttt
gatttgaata acaccattcg ttattaattt 3360  tatgggggaa catgcgccgc tacaacactc
gtcgttatga acgcagacgg cgccggtctc 3420  ataccccctt gtacgcggcg atgttgtgag
cagcaatact tgcgtctgcc gcggccagag 3480  Seite 2 WO 2006/018197
PCT/PP2005/008660  DEAV 2004-0052.txt ggcgcaagcg gctaaaacgt
gttgcgcgtt caacgcggca aacatcgcaa aagccaatag 3540  ccgcgttcgc
cgattttgca caacgcgcaa gttgcgccgt ttgtagcgtt ttcggttatc 3600  tacagttttg
atttgcatat taacggcgat tttttaaatt atcttattta ataaatagtt 3660  atgtcaaaac
taaacgtata attgccgcta aaaaatttaa tagaataaat tatttatcaa 3720  atgacgccta
caactccccg cccgcgttga ctcgctgcac ctcgagcagt tcgttgacgc 3780  tactgcggat
gttgaggggc gggcgcaact gagcgacgtg gagctcgtca agcaactgcg 3840
cttcctccgt gtggccgaac acgtcgagcg ggtggtcgat gaccagcggc gtgccgcacg
3900  gaaggaggca caccggcttg tgcagctcgc ccaccagcta ctggtcgccg
cacggcgtgc 3960  



cgacgcacaa gtatctgtac accgaatgat cgtcgggcga aggcacgtcg gcctccaagt
4020  gctgcgtgtt catagacatg tggcttacta gcagcccgct tccgtgcagc cggaggttca
4080  ggcaatattg gcaaattcga aaatatatac agttgggttg tttgcgcata tctatcgtgg
4140  ccgttataac cgtttaagct tttatatatg tcaacccaac aaacgcgtat agatagcacc
4200  cgttgggcat gtacgtccga acgttgattt gcatgcaagc cgaaattaaa tcattgcgat
4260  gcaacccgta catgcaggct tgcaactaaa cgtacgttcg gctttaattt agtaacgcta
4320  tactgcgaat aaaacgttgt acatcctcgc ttttaatcat gccgtcgatt aaatcgcgca
4380  atcacgctaa ttttgcaaca tgtaggagcg aaaattagta cggcagctaa tttagcgcgt
4440  atcgagttaa gtgatcaaag tgtggaataa tgttttcttt gtattcccga gtcaagcgca
4500  tagctcagtt cactagtttc acaccttatt acaaaagaaa cataagggct cagttcgcgt
4560  gcgcgtattt taacaaacta gccatcttgt aagttagttt catttaatgc aactttatcc
4620  cgcgcataaa attgtttgat cggtagaaca ttcaatcaaa gtaaattacg ttgaaatagg
4680  aataatatat tatgtatcgc acgtcaagaa ttaacaatgc gcccgttgtc gcatctcaac
4740  ttattatata atacatagcg tgcagttctt aattgttacg cgggcaacag cgtacagttg
4800  acgactatga tagagatcaa ataaagcgcg aattaaatag cttgcgacgc
aacgtgcacg 4860  tgctgatact atctctagtt tatttcgcgc ttaatttatc gaacgctgcg
ttgcacgtgc 4920  atctgtgcac gcgttccggc acgagctttg attgtaataa gtttttacga
agcgatgaca 4980  tagacacgtg cgcaaggccg tgctcgaaac taacattatt
caaaaatgct tcgctactgt 5040  tgacccccgt agtgacaacg atcacgccca
aaagaactgc cgactacaaa attaccgagt 5100  actgggggca tcactgttgc
tagtgcgggt tttcttgacg gctgatgttt taatggctca 5160  atgtcggtga cgttaaaact
attaagccat ccaatcgacc gttagtcgaa tcaggaccgc 5220  tacagccact gcaattttga
taattcggta ggttagctgg caatcagctt agtcctggcg 5280  tggtgcgaga
agccgcgaag tatggcgaat gcatcgtata acgtgtggag tccgctcatt 5340  accacgctct
tcggcgcttc ataccgctta cgtagcatat tgcacacctc aggcgagtaa 5400  agagcgtcat
gtttagacaa gaaagctaca tatttaattg atcccgatga ttttattgat 5460  tctcgcagta
caaatctgtt ctttcgatgt ataaattaac tagggctact aaaataacta 5520  Seite 3 WO
2006/018197 PCT/EP2005/008660  DEAV 2004-0052.txt aaattgaccc
taactccata cacggtattc tacaatggcg gggttttggt caaaatttcc 5580  



tttaactggg attgaggtat gtgccataag atgttaccgc cccaaaacca gttttaaagg 5640
ggactgcgat tgtacatgct gttaacggct ccgcccacta ttaatgaaat taaaaattcc 5700
cctgacgcta acatgtacga caattgccga ggcgggatat aattacttta attttaaagg 5760
aattttaaaa aacgcagcaa gagaaacatt tgtatgaaag aatgcgtaga aggaaagaaa
5820  ttaaaatttt ttgcgtcgtt ctctttgtaa acatactttc ttacgcatct tcctttcttt 5880
aatgtcgtcg acatgctgaa caacaagatt aatatgcctc cgtgtataaa aaaaatattg 5940
ttacagcagc tgtacgactt gttgttctaa ttatacggag gcacatattt tttttataac 6000
aacgatttga aagaaaacaa tgtaccgcgc ggcggtatgt acaggaagag gtttatacta
6060  ttgctaaact ttcttttgtt acatggcgcg ccgccataca tgtccttctc caaatatgat
6120  aactgttaca ttgcaaacgt ggtttcgtgt gccaagtgtg aaaaccgatg tttaataaag
6180  ttgacaatgt aacgtttgca ccaaagcaca cggttcacac ttttggctac aaattagttc
6240  gctctgacgc atttctacaa ccacgactcc aagtgtgtgg gtgaagtcat gcatctttta
6300  cgagactgcg taaagatgtt ggtgctgagg ttcacacacc cacttcagta cgtagaaaat
6360  atcaaatccc aagatgtgta taaaccacca aactgccaaa aaatgaaaac
tgtcgacaag 6420  tagtttaggg ttctacacat atttggtggt ttgacggttt tttacttttg
acagctgttc 6480  ctctgtccgt ttgctggcaa ctgcaagggt ctcaatccta tttgtaatta
ttgaataata 6540  gagacaggca aacgaccgtt gacgttccca gagttaggat
aaacattaat aacttattat 6600  aaacaattat aaatgctaaa tttgtttttt attaacgata
caaaccaaac gcaacaagaa 6660  tttgttaata tttacgattt aaacaaaaaa taattgctat
gtttggtttg cgttgttctt 6720  catttgtagt attatctata attgaaaacg cgtagttata
atcgctgagg taatatttaa 6780  gtaaacatca taatagatat taacttttgc gcatcaatat
tagcgactcc attataaatt 6840  aatcattttc aaatgattca cagttaattt gcgacaatat
aattttattt tcacataaac 6900  ttagtaaaag tttactaagt gtcaattaaa cgctgttata
ttaaaataaa agtgtatttg 6960  tagacgcctt gtcgtcttct tcttcgtatt ccttctcttt ttcatttttc
tcctcataaa 7020  atctgcggaa cagcagaaga agaagcataa ggaagagaaa
aagtaaaaag aggagtattt 7080  aattaacata gttattatcg tatccatata tgtatctatc
gtatagagta aattttttgt 7140  ttaattgtat caataatagc ataggtatat acatagatag
catatctcat ttaaaaaaca 7200  tgtcataaat atatatgtct tttttaatgg ggtgtatagt
accgctgcgc atagtttttc 7260  acagtattta tatatacaga aaaaattacc ccacatatca
tggcgacgcg tatcaaaaag 7320  tgtaatttac aacagtgcta ttttctggta gttcttcgga
gtgtgttgct ttaattatta 7380  



acattaaatg ttgtcacgat aaaagaccat caagaagcct cacacaacga aattaataat
7440  aatttatata atcaatgaat ttgggatcgt cggttttgta caatatgttg ccggcatagt
7500  ttaaatatat tagttactta aaccctagca gccaaaacat gttatacaac ggccgtatca
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2004-0052.txt acgcagcttc ttctagttca attacaccat tttttagcag caccggatta
acataacttt 7620  tgcgtcgaag aagatcaagt taatgtggta aaaaatcgtc gtggcctaat
tgtattgaaa 7680  ccaaaatgtt gtacgaaccg ttaaacaaaa acagttcacc tcccttttct
atactattgt 7740  ggttttacaa catgcttggc aatttgtttt tgtcaagtgg agggaaaaga
tatgataaca 7800  ctgcgagcag ttgtttgttg ttaaaaataa cagccattgt aatgagacgc
acaaactaat 7860  gacgctcgtc aacaaacaac aatttttatt gtcggtaaca ttactctgcg
tgtttgatta 7920  atcacaaact ggaaatgtct atcaatatat agttgctgat atcatggaga
taattaaaat 7980  tagtgtttga cctttacaga tagttatata tcaacgacta tagtacctct
attaatttta 8040  gataaccatc tcgcaaataa ataagtattt tactgttttc gtaacagttt
tgtaataaaa 8100  ctattggtag agcgtttatt tattcataaa atgacaaaag cattgtcaaa
acattatttt 8160  aaacctataa atattccgga ttattcatac cgtcccacca tcgggcgcgg
atcccgggta 8220  tttggatatt tataaggcct aataagtatg gcagggtggt agcccgcgcc
tagggcccat 8280  baccttctag acaccatgta caacatgcgg cgattaagtc tttcacccac
cttttcaatg 8340  ggggaagatc tgtggtacat gttgtacgcc gctaattcag aaagtgggtg
gaaaagttac 8400  ccmynmrrss tsmgatttca tctgttagtt actgtgagtc tcttattttc
ccatgtggac 8460  catgtaattg ctgataaagt agacaatcaa tgacactcag
agaataaaag ggtacacctg 8520  gtacattaac gactbhvtvs shvdhvagac
agaaatggaa ggagaaggaa atgaaactgg 8580  tgaatgtact ggatcatatt
actgtaactg tctttacctt cctcttcctt tactttgacc 8640  acttacatga cctagtataa
tgacattbtm ggntgctgsy yckgaaaggg gtgattttgc 8700  ccatttggga
accccaagac ccttcttttg gggacaaaat tgcctttccc cactaaaacg 8760  ggtaaaccct
tggggttctg ggaagaaaac ccctgtttta acgbkgvwds gdkatagagc 8820  tactgtgtat
tttgtggcca tggtctacat gtttcttgga gtctctatca tagcatctcg 8880  atgacacata
aaacaccggt accagatgta caaagaacct cagagatagt atcgbratvy 8940
vamvymgvsa tgatcggttc atgtcctcta tagaagtcat cacatctcaa gaaaaagaaa
9000  



taaccataaa actagccaag tacaggagat atcttcagta gtgtagagtt ctttttcttt 9060
attggtattt bdrmssvtsk tkgaaaccca atggagagac caccaagaca actgtgagga
9120  tctggaatga aacagtttct aactttgggt tacctctgtg gtggttctgt tgacactcct
9180  agaccttact ttgtcaaaga ttbkngttkt tvrwntvsnc ctgaccttga tggccctggg
9240  atcttctgct cctgagattc tcctttcagt aattgaagtg gactggaact accgggaccc
9300  tagaagacga ggactctaag aggaaagtca ttaacttcab tmagssasvv
gtgtggccat 9360  aacttcactg caggagacct cggtcctagc accatcgtgg
gaagtgctgc cacaccggta 9420  ttgaagtgac gtcctctgga gccaggatcg
tggtagcacc cttcacgacg bcghntagdg 9480  stvgsaaatt caatatgttc atcattattg
cactctgtgt ttatgtggtg cctgacggag 9540  agacaagtaa gttatacaag tagtaataac
gtgagacaca aatacaccac ggactgcctc 9600  Seite 5 WO 2006/018197
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gaagattaag catttgcgtg tcttctttgt gacagcagcc 9660  tggagcatct ttgcctacac
cttctaattc gtaaacgcac agaagaaaca ctgtcgtcgg 9720  acctcgtaga
aacggatgtg bkkhrvvtaa wsaytctggc tttacattat tttgtctgtc 9780  atatctcctg
gtgttgtgga ggtctgggaa ggtttgaccg aaatgtaata aaacagacag 9840
tatagaggac cacaacacct ccagaccctt ccaaabwysv sgvvvwggct tactttcttc 9900
ttctttccca tctgtgttgt gttcgcttgg gtagcggata ggagactcga atgaaagaag 9960
aagaaagggt agacacaaca caagcgaacc catcgcctat cctctgabtc vvawvadrrt
10020  ctgttttaca agtatgtcta caagaggtat cgagctggca aggagagggg
gaagattaaa 10080  gacaaaatgt tcatacagat gttctccata gctcgaccgt tcgtctcccc
ctactaatab 10140  ykyvykryra gkrgmtgaac atgaaggaga caggccatct
tctaagactg aaattgaaat 10200  ggacgggaaa gtggtacttg tacttcctct gtccggtaga
agattctgac tttaacttta 10260  cctgcccttt caccabhgdr ssktmdgkvv caattctcat
gttgaaaatt tcttagattg 10320  tgctctggtt ctggaggtgg atgagaggga gttaagagta
caacttttaa agaatctacc 10380  acgagaccaa gacctccacc tactctccct
bnshvndgav vdrdccaaga tgatgaagaa 10440  gctaggcgag aaatggctag
gattctgaag gaacttaagc agaaggttct actacttctt 10500  cgatccgctc tttaccgatc
ctaagacttc cttgaattcg tcttbddarr markkkgcat 10560  ccagataaag
aaatagagca attaatagaa ttagctaact accaagtcct aagtcacgta 10620  



ggtctatttc tttatctcgt taattatctt aatcgattga tggttcagga ttcagtbhdk 10680
anyvsgcagc aaaaaagtag agcattttat cgcattcaag ctactcgcct catgactgga
10740  gctggcgtcg ttttttcatc tcgtaaaata gcgtaagttc gatgagcgga gtactgacct
10800  cgaccbksra yratrmtgag caacatttta aagaggcatg cagctgacca
agcaaggaag 10860  gctgtcagca tgcacgaggt gttgtaaaat ttctccgtac
gtcgactggt tcgttccttc 10920  cgacagtcgt acgtgctcca bnkrhaadar
kavsmhvcaa cactgaagtg actgaaaatg 10980  accctgttag taagatcttc
tttgaacaag ggacatagtt gtgacttcac tgacttttac 11040  tgggacaatc attctagaag
aaacttgttc cctgtatbnt vtndvskgty tcagtgtctg 11100  gagaactgtg gtactgtggc
ccttaccatt atccgcagag gtggtgattt agtcacagac 11160  ctcttgacac catgacaccg
ggaatggtaa taggcgtctc caccactaaa bcncgtvatr 11220  rggdgactaa
cactgtgttt gttgacttca gaacagagga tggcacagca aatgctgggt 11280  ctgactgatt
gtgacacaaa caactgaagt cttgtctcct accgtgtcgt ttacgaccca 11340  gactbtntvv
drtdgtanag sdttatgaat ttactgaagg aactgtggtg tttaagcctg 11400  gtgataccca
gaaggaaatc agaatactta aatgacttcc ttgacaccac aaattcggac 11460
cactatgggt cttcctttag tcbytgtvvk gdtkragtgg gtatcataga tgatgatatc 11520
tttgaggagg atgaaaattt ccttgtgcat ctcagtcacc catagtatct actactatag 11580
aaactcctcc tacttttaaa ggaacacgta gagtcbvgdd ddnvhscaat gtcaaagtat
11640  Seite 6 WO 2006/018197 PCT/EP2005/008660  DEAV
2004-0052.txt cttctgaagc ttcagaagat ggcatactgg aagccaatca tgtttcgtta
cagtttcata 11700  gaagacttcg aagtcttcta ccgtatgacc ttcggttagt acaaagbnvk
vssasdganh 11760  vstacacttg cttgcctcgg atctccctcc actgccactg taactatttt
tgatgatgac 11820  caatgtgaac gaacggagcc tagagggagg tgacggtgac
attgataaaa actactactg 11880  gtbtacgsst atvtdddhcg caggcatttt tacttttgag
gaacctgtga ctcatgtgag 11940  tgagagcatt ggcatcatgc gtccgtaaaa
atgaaaactc cttggacact gagtacactc 12000  actctcgtaa ccgtagtaba
gtvthvssgm ggaggtgaaa gtattgagaa catctggagc 12060  tcgaggaaat
gttatcgttc catataaaac cctccacttt cataactctt gtagacctcg 12120  agctccttta
caatagcaag gtatattttg bvkvrtsgar gnvvyktcat cgaagggact 12180
gccagaggtg gaggggagga ttttgaggac acttgtggag agctcgagta gcttccctga
12240  



cggtctccac ctcccctcct aaaactcctg tgaacacctc tcgagctbgt argggddtcg 12300
attccagaat gatgaaattg tcaaaacaat atcagtcaag gtaattgatg atgaggagta
12360  taaggtctta ctactttaac agttttgtta tagtcagttc cattaactac tactcctcat
12420  bndvktsvkv ddytgagaaa aacaagacct tcttccttga gattggagag
ccccgcctgg 12480  tggagatgag tgaactcttt ttgttctgga agaaggaact ctaacctctc
ggggcggacc 12540  acctctactc actbknktgr vmsgaagaaa gccctgttat
tgaatgagct tggtggcttc 12600  acaataacag gaaaatacct gttcttcttt cgggacaata
acttactcga accaccgaag 12660  tgttattgtc cttttatgga caabkkangg ttgkytggcc
aacctgtctt caggaaggtt 12720  catgctagag aacatccgat tctctctact gtaataccgg
ttggacagaa gtccttccaa 12780  gtacgatctc ttgtaggcta agagagatga
cattabgvrk vharhstvca ccattgcaga 12840,  cgaatatgat gacaagcagc
cactgaccag caaagaggaa gaggagaggt ggtaacgtct 12900  gcttatacta
ctgttcgtcg gtgactggtc gtttctcctt ctcctctcbt adyddktskr 12960  gcgcattgca
gaaatggggc gccccatcct gggagagcac accaagttgg aagtgatcat 13020
cgcgtaacgt ctttaccccg cggggtagga ccctctcgtg tggttcaacc ttcactagta 13080
bramgrghtk vtgaagaatc ctatgaattc aagagtactg tggacaaact cattaagaag
13140  acaaacctgg cactttttag gatacttaag ttctcatgac acctgtttga gtaattcttc
13200  tgtttggacc gbsykstvdk kktnaccttg tggttgggac taacagctgg
agagaacagt 13260  tcattgaagc tatcactgtc agtgcggaac accaaccctg
attgtcgacc tctcttgtca 13320  agtaacttcg atagtgacag tcacgbvvgt nswratvsat
ggggaagatg atgacgacga 13380  tgaatgtggg gaagagaagc tggcctcctg
tttcgattaa ccccttctac tactgctgct 13440  acttacaccc cttctcttcg acgggaggac
aaagctaatb gdddddcgks cdycgtgatg 13500  cactttctga ctgtgttctg
gaaggtcctg tttgccttcg tcccccctac tgagcactac 13560  gtgaaagact
gacacaagac cttccaggac aaacggaagc aggggggatg actbvmhtvw 13620
kvavtatact ggaatggctg ggcgtgtttc attgtctcca tcctcatgat tggcctactg 13680
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acagctatga ccttaccgac ccgcacaaag taacagaggt aggagtacta accggatgac
13740  tgtcgbywng wacvsmgtat ttcattggag acctggcttc ccactttggc
tgcaccattg 13800  gcctgaaaga ttctgtgaca aagtaacctc tggaccgaag
ggtgaaaccg acgtggtaac 13860  



cggactttct aagacactgb gdashgctgk dsvttgcagt cgtgttcgtc gcacttggaa 13920
catcagtgcc agacacattt gccagcaaag tggcacgtca gcacaagcag cgtgaacctt
13980  gtagtcacgg tctgtgtaaa cggtcgtttc accgbavvva gtsvdtaskv
aagccaccca 14040  ggaccagtat gcagacgcct ccataggtaa cgtcacgggc
agcaacgcgg ttcggtgggt 14100  cctggtcata cgtctgcgga ggtatccatt
gcagtgcccg tcgttgcgcc abatdyadas 14160  gnvtgsnavg aatgtcttcc
tgggaatcgg tgtggcctgg tccatcgctg ccatctacca 14220  cgcagccaac
ttacagaagg acccttagcc acaccggacc aggtagcgac ggtagatggt 14280
gcgtcggttb nvggvawsaa yhaantgggg aacagttcaa agtgtcccct ggcacactag
14340  ctttcttttt cactctcttc accatacccc ttgtcaagtt tcacagggga ccgtgtgatc
14400  gaaagagaca gtgagagaag tggtabgkvs gtasvttttt tgctttcatc
aatgtggggg 14460  tgctgctgta tcggcggagg ccagaaatcg gaggtgaaaa
acgaaagtag ttacaccccc 14520  acgacgacat agccgcctcc ggtctttagc
ctccactban vgvyrrrggg ctgggtgggc 14580  cccggactgc caagctcctc
acatcctgcc tctttgtgct cctatggctc gacccacccg 14640  gggcctgacg
gttcgaggag tgtaggacgg agaaacacga ggataccgab ggrtaktscv 14700
wntcttgtac attttcttct cctccctgga ggcctactgc cacataaaag gcttctaagc 14760
ggcgaacatg taaaagaaga ggagggacct ccggatgacg gtgtattttc cgaagattcg
14820  ccgbyssayc hkgcgctgca gatctgatcc tttcctggga cccggcaaga
accaaaaact 14880  cactctcttc aaggcgacgt ctagactagg aaaggaccct
gggccgttct tggtttttga 14940  gtgagagaag ttcgaaatcc gtaatgttaa acccgacacg
atgaagcttg tcgttggatg 15000  gaaaggaaaa gagctttagg cattacaatt
tgggctgtgc tacttcgaac agcaacctac 15060  ctttcctttt ctcttctaca gggaaacttg
gacccgcttc atggaagaca gcttccccat 15120  tgttaacgac caaaagatgt
ccctttgaac ctgggcgaag taccttctgt cgaaggggta 15180  acaattgctg
gttgaagtga tggatgtttt ccttgttgtc aacatgcgtc ccactagacc 15240  caaccgttgt
taccttcact acctacaaaa ggaacaacag ttgtacgcag ggtgatctgg 15300
gttggcaaca atgaaattcc tggcccaaca cgctctgcgt tgcgaccccg actatgtacc
15360  tcatgacgtg atttttaagg accgggttgt gcgagacgca acgctggggc
tgatacatgg 15420  agtactgcac taaaggatcg tcgagccttc atgggtgggc
agcaacaacg agtaccgcat 15480  cagcctggct aagtcctagc agctcggaag
tacccacccg tcgttgttgc tcatggcgta 15540  gtcggaccga ttcaagggcg
gcggctgccc aataatgaac cttcactctg agtacaccaa 15600  ctcgttcgaa
cagttcccgc cgccgacggg ttattacttg gaagtgagac tcatgtggtt 15660  



gagcaagctt gtcttcatcg atcgtgtcat ctgggagaac ttctacaagc ccatcgttta 15720
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catcggtacc gacaagtagc tagcacagta gaccctcttg aagatgttcg ggtagcaaat
15780  gtagccatgg ctgtctgctg aagaggagga aattctcctt gaagtttccc tggtgttcaa
15840  agtaaaggag tttagacgac ttctcctcct ttaagaggaa cttcaaaggg
accacaagtt 15900  tcatttcctc aaagcaccag acgcacctct gttcactggt ccggcgtatt
aaaacacgat 15960  acattgttat tagcgtggtc tgcgtggaga caagtgacca
ggccgcataa ttttgtgcta 16020  tgtaacaata atctacattt attaagcgct agattctgtg
cgttgttgat ttacagacaa 16080  ttgttgtacg tatatgtaaa taattcgcga tctaagacac
gcaacaacta aatgtctgtt 16140  aacaacatgc atatttaata attcattaaa tttataatct
ttagggtggt atgttagagc 16200  gaaaatcaaa tgaaaattat taagtaattt aaatattaga
aatcccacca tacaatctcg 16260  cttttagttt actttttcag cgtctttata tctgaattta
aatattaaat cctcaataga 16320  tttgtaaaat aggaaaagtc gcagaaatat
agacttaaat ttataattta ggagttatct 16380  aaacatttta tcctttcgat tagtttcaaa
caagggttgt ttttccgaac cgatggctgg 16440  actatctaat ggaaaagcta atcaaagttt
gttcccaaca aaaaggcttg gctaccgacc 16500  tgatagatta cctttttcgc tcaacgccac
aaaacttgcc aaatcttgga gcagcaatct 16560  agctttgtcg ataaaaagcg
agttgcggtg ttttgaacgg tttagaacat cgtcgttaga 16620  tcgaaacagc tatttcgttt
gtgttttgtt ttgtaataaa ggttcgacgt cgttcaaaat 16680  attatgcgct tttaagcaaa
cacaaaacaa aacattattt ccaagctgca gcaagtttta 16740  taatacgcga
aaagtatttc tttcatcact gtcgttagtg tacaattgac tcgacgtaaa 16800  cacgttaaat
aaacataaag aaagtagtga cagcaatcac atgttaactg agctgcattt 16860
gtgcaattta tttgcttgga catatttaac atcgggcgtg ttagctttat taggccgatt 16920
atcgtcgtcg tcccgaacct gtataaattg tagcccgcac aatcgaaata atccggctaa
16980  tagcagcagc aggcaaccct cgtcgttaga agttgcttcc gaagacgatt
ttgccatagc 17040  cacacgacgc ctagttggga gcagcaatct tcaacgaagg
cttctgctaa aacggtatcg 17100  gtgtgctgcg gatttaattg tgtcggctaa cacgtccgcg
atcaaatttg tagttgagct 17160  ttttggaatt attaattaac acagccgatt gtgcaggcgc
tagtttaaac atcaactcga 17220  aaaaccttaa taatctgatt gcgggcgttt ttgggcgggt
ttcaatctaa ctgtgcccga 17280  



ttttaattca gacagactaa cgcccgcaaa aatccgacca aagttagatt gacacgggct
17340  aaaattaagt ctgaacacgt tagaaagcga tggtgcaggc ggtggtaaca
tttcagacgg 17400  caaatctact aatttgtgca atctttcgct accacgtccg ccaccattgt
aaagtctgcc 17460  gtttagatga ttaggcggcg gtggtggagc tgatgataaa
tccaccatcg gtggaggcgc 17520  aggcggggct ggcccgccgc caccacctcg
actactattt agatggtagc cacctccgcg 17580  tccgccccga ccgggcggag
gcggaggcgg aggtggtggc ggtgatgcag acggcggttt 17640  aggctcaaat
gtcccgcctc cgcctccgcc tccaccaccg ccactacgtc tgccgccaaa 17700
tccgagttta cagtctttag gcaacacagt cggcacctca actattgtac tggtttcggg 17760
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cgccgttttt ggtagaaatc cgttgtgtca gccgtggagt tgataacatg accaaagccc 17820
gcggcaaaaa ccattgaccg gtctgagacg agtgcgattt ttttcgtttc taatagcttc 17880
caacaattgt tgtaactggc cagactctgc tcacgctaaa aaaagcaaag attatcgaag
17940  gttgttaaca acactgtcgt ctaaaggtgc agcgggttga ggttccgtcg gcattggtgg
18000  agcgggcggc aatgacagca gatttccacg tcgcccaact ccaaggcagc
cgtaaccacc 18060  tcgcccgccg ttatcagaca tcgatggtgg tggtggtggt
ggaggcgctg gaatgttagg 18120  cacgggagaa ggtagtctgt agctaccacc
accaccacca cctccgcgac cttacaatcc 18180  gtgccctctt ccaggtggcg
gcggtgccgc cggtataatt tgttctggtt tagtttgttc 18240  gcgcacgatt gtgccaccgc
cgccacggcg gccatattaa acaagaccaa atcaaacaag 18300  cgcgtgctaa
cacggcaccg gcgcaggcgc cgctggctgc acaacggaag gtcgtctgct 18360
tcgaggcagc gctccgtggc cgcgtccgcg gcgaccgacg tgttgccttc cagcagacga
18420  agctccgtcg cgatggggtg gtggcaattc aatattataa ttggaataca
aatcgtaaaa 18480  atctgctata agcaccccac caccgttaag ttataatatt aaccttatgt
ttagcatttt 18540  tagacgatat tcgattgtaa tttcgctatc gtttaccgtg ccgatattta
acaaccgctc 18600  aatgtaagca atttaacatt aaagcgatag caaatggcac
ggctataaat tgttggcgag 18660  ttacattcgt taagtattgt aaagagattg tctcaagctc
gccgcacgcc gataacaagc 18720  cttttcattt ttacataaca tttctctaac agagttcgag
cggcgtgcgg ctattgttcg 18780  gaaaagtaaa aatctacagc attgtagtgg
cgagacactt cgctgtcgtc gacgtacatg 18840,  tatgctttgt tgtgatgtcg taacatcacc
gctctgtgaa gcgacagcag ctgcatgtac 18900  



atacgaaaca acacaaaaac gtcgttggca agctttaaaa tatttaaaag aacatctctg
18960  ttcagcacca ctggtttttg cagcaaccgt tcgaaatttt ataaattttc ttgtagagac
19020  aagtcgtggt gactgttgtc gtaaatgttg tttttgataa tttgcgcttc cgcagtatcg
19080  acacgttcaa aaaacaacag catttacaac aaaaactatt aaacgcgaag
gcgtcatagc 19140  tgtgcaagtt tttattgatg cgcatcaatt ttgttgttcc tattattgaa
taaataagat 19200  tgtacagatt cattaactac gcgtagttaa aacaacaagg ataataactt
atttattcta 19260  acatgtctaa gtaatctacg attcgtcatg gccaccacaa atgctacgct
gcaaacgctg 19320  gtacaatttt acgtagatgc taagcagtac cggtggtgtt
tacgatgcga cgtttgcgac 19380  catgttaaaa tgcaaaactg caaaaacgtc
aaaactcggt ataaaataat caacgggcgc 19440  tttggcaaaa tatttttgac gtttttgcag
ttttgagcca tattttatta gttgcccgcg 19500  aaaccgtttt atactatttt atcgcacaag
cccactagca aattgtattt gcagaaaaca 19560  atttcggcgc acagataaaa
tagcgtgttc gggtgatcgt ttaacataaa cgtcttttgt 19620  taaagccgcg tgtattttaa
cgctgacgaa ataaaagttc accagttaat gagcgaccac 19680  ccaaatttta
taataaaatt gcgactgctt tattttcaag tggtcaatta ctcgctggtg 19740  ggtttaaaat
attaaatcta ttttaatcac ggttccatca acaaccaagt gatcgtgatg 19800  Seite 10
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acttttagat aaaattagtg ccaaggtagt tgttggttca ctagcactac 19860  ctgatgtaac
tgagtcccga tttatttgaa acactacaaa ttaaaggcga gctttcgtac 19920  caacttgtta
gcacagggct aaataaactt tgtgatgttt aatttccgct cgaaagcatg 19980  gttgaacaat
cgtatattat tagacagctg tgtgaagcgc tcaacgattt gcacaagcac 20040  aatttcatac
acatataata atctgtcgac acacttcgcg agttgctaaa cgtgttcgtg 20100  ttaaagtatg
tgtacgacat aaaactcgaa aatgtcttat atttcgaagc acttgatcgc 20160  gtgtatgttt
gcgtgctgta ttttgagctt ttacagaata taaagcttcg tgaactagcg 20220  cacatacaaa
cgcattacgg attgtgcaaa cacgaaaact cacttagcgt gcacgacggc 20280
acgttggagt atttaatgcc taacacgttt gtgcttttga gtgaatcgca cgtgctgccg 20340
tgcaacctca taattagtcc ggaaaaaatt cgacacacaa ctatgcacgt ttcgtttgac 20400
tggtacgcgg cgtaatcagg ccttttttaa gctgtgtgtt gatacgtgca aagcaaactg 20460
accatgcgcc gcagttaaca tacaagttgc taacgtaatc atggtcatag ctgtttcctg 20520  



tgtgaaattg ttacaattgt atgttcaacg attgcattag taccagtatc gacaaaggac 20580
acactttaac aattccgctc acaattccac acaacatacg agccggaagc ataaagtgta
20640  aagcctgggg tgcaggcgag tgttaaggtg tgttgtatgc tcggccttcg tatttcacat
20700  ttcggacccc acgctaatga gtgagctaac tcacattaat tgcgttgcgc tcactgcccg
20760  ctttccagtc ggggattact cactcgattg agtgtaatta acgcaacgcg
agtgacgggc 20820  gaaaggtcag cccaaacctg tcgtgccagc tgcattaatg
aatcggccaa cgcgcgggga 20880  gaggcggttt gcgtttggac agcacggtcg
acgtaattac ttagccggtt gcgcgcccct 20940  ctccgccaaa cgctattggg cgctcttccg
cttcctcgct cactgactcg ctgcgctcgg 21000  tcgttcggct gcgataaccc
gcgagaaggc gaaggagcga gtgactgagc gacgcgagcc 21060  agcaagccga
cgcgcgagcg gtatcagctc actcaaaggc ggtaatacgg ttatccacag 21120
aatcagggga taacgctcgc catagtcgag tgagtttccg ccattatgcc aataggtgtc 21180
ttagtcccct attcgcagga aagaacatgt gagcaaaagg ccagcaaaag gccaggaacc
21240  gtaaaaaggc cgcgcgtcct ttcttgtaca ctcgttttcc ggtcgttttc cggtccttgg
21300  catttttccg gcggttgctg gcgtttttcc ataggctccg cccccctgac gagcatcaca
21360  aaaatcgacg ctccaacgac cgcaaaaagg tatccgaggc ggggggactg
ctcgtagtgt 21420  ttttagctgc gagaagtcag aggtggcgaa acccgacagg
actataaaga taccaggcgt 21480  ttccccctgg aagttcagtc tccaccgctt tgggctgtcc
tgatatttct atggtccgca 21540  aagggggacc ttcctccctc gtgcgctctc ctgttccgac
cctgccgctt accggatacc 21600  tgtccgcctt tctgagggag cacgcgagag
gacaaggctg ggacggcgaa tggcctatgg 21660  acaggcggaa agacccttcg
ggaagcgtgg cgctttctca tagctcacgc tgtaggtatc 21720  tcagttcggt gtagggaagc
ccttcgcacc gcgaaagagt atcgagtgcg acatccatag 21780  agtcaagcca
catggtcgtt cgctccaagc tgggctgtgt gcacgaaccc cccgttcagc 21840  seite 11
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cgcccagcaa gcgaggttcg acccgacaca cgtgcttggg gggcaagtcg 21900
ggctggcgac gcgcttatcc ggtaactatc gtcttgagtc caacccggta agacacgact
21960  tatcgccact ggcgaatagg ccattgatag cagaactcag gttgggccat
tctgtgctga 22020  atagcggtga ccgagcagcc actggtaaca ggattagcag
agcgaggtat gtaggcggtg 22080  ctacagagtt ctttcgtcgg tgaccattgt cctaatcgtc
tcgctccata catccgccac 22140  



gatgtctcaa gaagaagtgg tggcctaact acggctacac tagaaggaca gtatttggta
22200  tctgcgctct gctcttcacc accggattga tgccgatgtg atcttcctgt cataaaccat
22260  agacgcgaga cgagaagcca gttaccttcg gaaaaagagt tggtagctct
tgatccggca 22320  aacaaaccac cgccttcggt caatggaagc ctttttctca
accatcgaga actaggccgt 22380  ttgtttggtg gcgtggtagc ggtggttttt ttgtttgcaa
gcagcagatt acgcgcagaa 22440  aaaaaggatc tcaaccatcg ccaccaaaaa
aacaaacgtt cgtcgtctaa tgcgcgtctt 22500  tttttcctag agtagaagat cctttgatct
tttctacggg gtctgacgct cagtggaacg 22560  aaaactcacg ttatcttcta ggaaactaga
aaagatgccc cagactgcga gtcaccttgc 22620  ttttgagtgc aatagggatt ttggtcatga
gattatcaaa aaggatcttc acctagatcc 22680  ttttaaatta aaatccctaa aaccagtact
ctaatagttt ttgccagaag tggatctagg 22740  aaaatttaat tttatgaagt tttaaatcaa
tctaaagtat atatgagtaa acttggtctg 22800  acagttacca atgtacttca aaatttagtt
agatttcata tatactcatt tgaaccagac 22860  tgtcaatggt taccttaatc agtgaggcac
ctatctcagc gatctgtcta tttcgttcat 22920  ccatagttgc ctggaattag tcactccgtg
gatagagtcg ctagacagat aaagcaagta 22980  ggtatcaacg gacactcccc
gtcgtgtaga taactacgat acgggagggc ttaccatctg ,23040  gccccagtgc
tgctgagggg cagcacatct attgatgcta tgccctcccg aatggtagac 23100
cggggtcacg acgaatgata ccgcgagacc cacgctcacc ggctccagat ttatcagcaa
23160  taaaccagcc agcttactat ggcgctctgg gtgcgagtgg ccgaggtcta
aatagtcgtt 23220  atttggtcgg tcgcggaagg gccgagcgca gaagtggtcc
tgcaacttta tccgcctcca 23280  tccagtctat taagccttcc cggctcgcgt cttcaccagg
acgttgaaat aggcggaggt 23340  aggtcagata attttgttgc cgggaagcta
gagtaagtag ttcgccagtt aatagtttgc 23400  gcaacgttgt tgcaacaacg,gcccttcgat
ctcattcatc aagcggtcaa ttatcaaacg 23460  cgttgcaaca acgcattgct
acaggcatcg tggtgtcacg ctcgtcgttt ggtatggctt 23520  cattcagctc cgggtaacga
tgtccgtagc accacagtgc gagcagcaaa ccataccgaa 23580  gtaagtcgag
gccttcccaa cgatcaaggc gagttacatg atcccccatg ttgtgcaaaa 23640
aagcggttag ctcaagggtt gctagttccg ctcaatgtac tagggggtac aacacgtttt 23700
ttcgccaatc gagcttcggt cctccgatcg ttgtcagaag taagttggcc gcagtgttat 23760
cactcatggt tatgaagcca ggaggctagc aacagtcttc attcaaccgg cgtcacaata
23820  gtgagtacca ataggcagca ctgcataatt ctcttactgt catgccatcc gtaagatgct
23880  seite 12 
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tggccgtcgt gacgtattaa gagaatgaca gtacggtagg cattctacga 23940
aaagacactg acctgagtac tcaaccaagt cattctgaga atagtgtatg cggcgaccga
24000  gttgctcttg cccactcatg agttggttca gtaagactct tatcacatac gccgctggct
24060  caacgagaac gggggcgtca atacgggata ataccgcgcc acagagcaga
actttaaaag 24120  tgctcatcat tggccgcagt tatgccctat tatggcgcgg tgtatcgtct
tgaaattttc 24180  acgagtagta accaaaacgt tcttcggggc gaaaactctc
aaggatctta ccgctgttga 24240  gatccagttc gatttttgca agaagccccg cttttgagag
ttcctagaat ggcgacaact 24300  ctaggtcaag ctagtaaccc actcgtgcac
ccaactgatc ttcagcatct tttactttca 24360  ccagcgtttc tggcattggg tgagcacgtg
ggttgactag aagtcgtaga aaatgaaagt 24420  ggtcgcaaag accgtgagca
aaaacaggaa ggcaaaatgc cgcaaaaaag ggaataaggg 24480  cgacacggaa
atgcactcgt ttttgtcctt ccgttttacg gcgttttttc ccttattccc 24540  gctgtgcctt
tacttgaata ctcatactct tcctttttca atattattga agcatttatc 24600  agggttattg
tctaacttat gagtatgaga aggaaaaagt tataataact tcgtaaatag 24660  tcccaataac
agacatgagc ggatacatat ttgaatgtat ttagaaaaat aaacaaatag 24720
gggttccgcg cacgtactcg cctatgtata aacttacata aatcttttta tttgtttatc 24780
cccaaggcgc gtgatttccc cgaaaagtgc cacctgacgt ctaagaaacc attattatca
24840  tgacattaac ctataaaggg gcttttcacg gtggactgca gattctttgg taataatagt
24900  actgtaattg gattaaaaat aggcgtatca cgaggccctt tcgtctcgcg cgtttcggtg
24960  atgacggtga aaaattttta tccgcatagt gctccgggaa agcagagcgc
gcaaagccac 25020  tactgccact tttcctctga cacatgcagc tcccggagac
ggtcacagct tgtctgtaag 25080  cggatgccgg gagggagact gtgtacgtcg
agggcctctg ccagtgtcga acagacattc 25140  gcctacggcc ctccagacaa
gcccgtcagg gcgcgtcagc gggtgttggc gggtgtcggg 25200  gctggcttaa
ctagtctgtt cgggcagtcc cgcgcagtcg cccacaaccg cccacagccc 25260
cgaccgaatt gattgcggca tcagagcaga ttgtactgag agtgcaccat atgcggtgtg
25320  aaataccgca cagacgccgt agtctcgtct aacatgactc tcacgtggta
tacgccacac 25380  tttatggcgt gtcatgcgta aggagaaaat accgcatcag
gcgccattcg ccattcaggc 25440  tgcgcaactg ttgtacgcat tcctctttta tggcgtagtc
cgcggtaagc ggtaagtccg 25500  acgcgttgac aacggaaggg cgatcggtgc
gggcctcttc gctattacgc cagctggcga 25560  



aagggggatg tgcccttccc gctagccacg cccggagaag cgataatgcg gtcgaccgct
25620  ttccccctac acgtgcaagg cgattaagtt gggtaacgcc agggttttcc
cagtcacgac 25680  gttgtaaaac gacacgttcc gctaattcaa cccattgcgg
tcccaaaagg gtcagtgctg 25740  caacattttg ctgggccagt gccccggtca cgg
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