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HUMAN ACID SENSING ION CHANNEL 2B (HASIC2B), PROCESS FOR

PRODUCING THE SAME, AND ITS USE

FIELD OF THE INVENTION

The present invention relates to a novel
polynucleotide sequence, which encodes a novel
polypeptide belonging to the proton (H')-gated cation
channel subfamily, i.e., human Acid Sensing Ion Channel
2b (hAISC2b). The present invention also relates, inter
alia, to processes of producing the polypeptide and its

uses.

BACKGROUND OF THE INVENTION

H*-gated cation channels are ligand-gated ion
channels activated by protons. H'-gated cation channels
with different pH sensitivities and kinetics were
reported in sensory neurons (1-7), in neurons of the
central nerve sgystem (CNS) (7-9), and in oligodendrocytes
(10, 38). The extracellular pH in tissue can decrease by
more than two pH units during tissue acidosis (11, 38)
with inflammation and many ischemic conditions. It is
believed that the sensation of pain accompanies a
decrease in pH (12, 38). Thus, H'-gated cation channels
in sensory nerve endings were proposed to be involved in
the perception of pain with tissue acidosis (1, 6, 11,
38).

The ASICs (Acid Sensing Ion Channels) are members of
H'-gated cation channel subfamily belonging to the
ENaC/DEG superfamily (22, 25). The superfamily includes
the epithelial Na® channel (ENaC) (13-17, 38), a family
of proteins designated as degenerins (DEG) (18-22, 38),
and the FMRFamide-gated Na® channel (FaNaC) (23, 38).
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The four rat H'-gated cation channel subunits
(ASIC1-4) were cloned recently and will be briefly
discussed below.

Acid Sensing Ion Channel 1 (ASIC1l, often referred to
as ASICla) (24), the first member of the H'-gated Na‘
channel subfamily, is expressed in both brain and dorsal
root ganglion cells (DRGs). It is activated by pH
variations below pH 7. The presence of this channel
throughout the brain suggests that H* might play an
essential role as a neurotransmitter or neuromodulator
(38). Like other members of the ENaC/DEG superfamily (22,
25), ASIC1 has two transmembrane domains with a large
extracellular loop protein component (24). Like the
FaNaC channel, it seems to assemble as a tetramer (26).
ASIC1 is permeable to not only Na* and Li* but also Ca®,
and desensitizes rapidly with a single exponential time
course (38). ASICl is blocked by amiloride and its
derivatives, benzamil and ethylisopropylamiloride (38).
The transcript encoding ASICl is alternatively spliced,
which generates an additional derivative of the ASIC1
protein (referred to as ASIClb) (24, 38). Both of the
rat and human ASICla proteins and ASIClb proteins have
been cloned. The amino acid sequence of the human ASICla
(formerly referred to as BNaC2) has been identified in a
human ¢DNA library (32). WO 00/08149 discloses that the
rat ASICla and human ASICla proteins are considered to be
functionally equivalent. The amino acid sequences of
these two proteins are highly homologous, but are not
identical. Substitutions can readily be introduced
within the primary sequence of the ASICla proteins
without influencing their essential functional

characteristics.
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ASIC2a, mammalian neuronal degenerin homologues was
in fact cloned before ASICla and previously named MDEGL
(27, 38) (for mammalian degenerin) or BNC1 (28, 38) (for
brain Na* channel 1). ASIC2a shares 67% sequence
identity with ASICla, and it was demonstrated shortly
after the cloning of ASICla that MDEGLl is also a H'-gated
cation channel (29, 30, 38). That is, cation transport
by both ASICla and ASIC2a is sensitive to amiloride and
regulated by acid. Biophysical properties of these two
channels are, however, different in that ASIC2a channel
reguires more acidic pH values, i.e., pH values below pH
5.5 for activation, desensitizes slower than ASICla, and
is selective for Na* over Ca?*. The ASIC2a mRNA was
detected in neurons of the CNS and sensory neurons. It
has been shown that the rASIC2a channel is activated by
the same mutations that cause neurodegeneration in C.
elegans. This suggests that a gain of function of ASIC2a
might be involved in human forms of neurodegeneration
(27). Both of the rat and human ASIC2a proteins have
been cloned (28).

ASIC2b previously named MDEG2 is a splice variant of
ASIC2a (29). From mouse and rat brain, ASIC2b has been
cloned, which differs in the first 236 amino acids,
including the first transmembrane region. This new
membrane protein is expressed in both brain and sensory
neurons. ASIC2b is activated neither by mutations that
bring neurodegeneration once introduced in C. elegans
degenerins nor by low pH. It can, however, associate
both with ASIC2a and another recently cloned H'-gated
channel DRASIC (hereinafter also referred to as ASIC3 and
will be discussed below) to form heteropolymers that

display different kinetics, pH dependencies, and ion
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selectivities. Of particular interest is the subunit
combination specific for sensory neurons, ASIC2b/ASIC3
(MDEG2/DRASIC) . This is because, in response to a drop
in pH, the subunit combination gives rise to a biphasic
current with a sustained current that discriminates
poorly between Na' and K', like native H*-gated current
recorded in dorsal root ganglion cells. This sustained
current is thought to be required for the tonic sensation
of pain caused by acids. WO 98/35034 discloses rat
ASIC2b protein (29). Human ASIC2b protein, however, had
not been cloned until the present invention was made.

ASIC3, that was previously named DRASIC (for DRG
acid sensing ion channel) (ASIC3), is specifically present
in DRGs, is absent in the brain, and displays biphasic
kinetics (35) with sustained components. Both ASICla
(24) and ASIC2a (30) desensitize within a few seconds
during prolonged application of extracellular acid (38).
Pain associated with tissue acidosis, however, continues
until the pH returns to neutral (12, 38). A biphasic H+-
gated cation current with a sustained component was
described in sensory neurons (1) and was proposed to be
responsible for the nonadapting pain with tissue acidosis
(1, 11, 38). The specific expression of ASIC3 in sensory
neurons and the kinetics -of the ASIC3 channel suggest
that it is part of the sustained H'-gated cation channel
complex in sensory neurons. The sustained ASIC3 current,
however, requires a more acidic pH for activation (<pH 4)
than the native H+-gated current in sensory neurons (1)
(pH=5.8) . This suggests that a translational
modification or associated subunits are required to form
the native H*-gated cation channel. WO 00/08149

discloses the cloning of the rat and human ASIC3 proteins.
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Another ASIC channel is ASIC4. ASIC4 is a new
protein showing about 45% identity to other ASICs. ASIC4
ig 97% identical between rat and human and shows
strongest expression in pituitary gland (39). A drop of
extracellular pH in Xenopus oocytes cannot activate ASIC4,
suggesting association with other subunits or activation
by a ligand different from protons.

In brief, ASIC2b (MDEG2) is present in sensory
neurons where it modulates the expression of ASIC3
(DRASIC). Coexpression of the two proteins yields a H*-
gated current that contains a non-selective sustained
component. Thus, it seems very probable that these two
units, ASIC2b and ASIC3, constitute at least part of the
native proton-gated cation channel of nociceptive neurons
(1, 29, 38).

Thus, as the modulation of ASICs can have
therapeutic consequences for the human, there is a
continued need to provide a new ASIC and its agonists and
antagonists. In particular, since hASIC2b and the other
hASICs constitute at least part of the native proton-
gated cation channel of nociceptive neurons, it is
necessary to provide a novel method for screening a
candidate substance that can modulate the ASICs by
bringing it into contact with transformed cells in which

both hASTIC2b and the other hASICs have been coexpressed.

SUMMARY OF THE INVENTION

In a broad aspect, the present invention relates to
novel nucleic acid sequences encoding human ASIC2b. In
this regard, a specific novel nucleic acid sequence has
been isolated and it is to be understood that the

invention covers that sequence as well as novel variants,
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fragments, derivatives, and homologues thereof.

In another aspect, the present invention relates to
novel amino acid sequences. In this regard, a specific
novel amino acid sequence has been isolated and it is to
be understood that the invention covers that sequence as
well as novel variants, fragments, derivatives, and
homologues thereof.

Thus, in brief, some aspects of the present

invention relate to:

1. Novel nucleotide sequences;

2. Novel amino acids;

3. Assays using said novel sequences;

4. Compounds/compositions identified by use of

sald assays;
5. Expression systems comprising or expressing

said novel sequences optionally together with the other

ASICs;

6. Methods of treatment based on said novel
sequences;

7. Pharmaceutical compositions based on said novel
sequences.

Other aspects concerning the nucleotide sequence of
the present invention and/or the amino acid sequence of
the present invention include: a construct comprising or
capable of expressing the sequences of the present
invention; a vector comprising or capable of expressing
the sequences of the present invention; a plasmid
comprising or capable of expressing the sequences of the
present invention; a cell transfected or virally-
transduced with a construct/vector/plasmid comprising or
capable of expressing the sequences of the present

invention; a tissue comprising or capable of expressing
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the sequences of the present invention; an organ
comprising or capable of expressing the sequences of the
present invention; a transformed host comprising or
capable of expressing the sequences of the present
invention; and a transformed organism comprising or
capable of expressing the sequences of the present
invention. The present invention also encompasses
methods of expressing the same, such as expression in a
microorganism; including methods for transferring the

same .

BRIEF DESCRIPTION OF THE FIGURES

Fig. 1A and Fig. 1B show the alignment of deduced
protein sequences of hASIC2a (at top) and hASIC2b (at
bottom) ;

Fig. 2A, Fig. 2B, Fig. 2C, Fig. 2D, Fig. 2E, Fig. 2F,
Fig. 2@, and Fig. 2H show the nucleotide segquence of
hASIC2b;

Fig. 3A, Fig. 3B, Fig. 3C, and Fig. 3D show the
amino acid sequence of hASIC2b;

Fig. 4 shows the tissue distribution of human ASIC2b
and ASIC2a;

Fig. 5 shows the whole-cell recording from hASIC2Db,
hASIC2a, and hASIC2a/hASIC2b expressing CHO-K1 cells; and

Fig. 6A shows the electrophysiological properties of
acid-sensing current in hASIC2a/hASIC2b co-expressing
CHO-K1 cells; The pH dependence of acid-sensing currents
in hASTIC2a and hASIC2a/hASIC2b co-expression CHO-K1
cells; and Fig. 6B shows comparison of peak current
density in hASIC2a and hASIC2a/hASIC2b CHO-K1

transformants.
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IDENTIFICATION OF THE SEQUENCE LISTINGS

SEQ ID NO: 1 shows the nucleotide sequence coding

for hASIC2Db;

SEQ ID NO: 2 shows the corresponding amino acid

sequence coding for hASIC2Db;

SEQ ID No: 3 shows oligonucleotide probe used in the

GENE GENE TRAPPER III experiments;

SEQ ID No:

4 shows oligonucleotide probe used in the

GENE GENE TRAPPER III experiments;

SEQ ID No:

5 shows oligonucleotide probe used in the

GENE GENE TRAPPER III experiments;

SEQ
SEQ
SEQ
SEQ
SEQ
SEQ

ID NO:
ID NO:
ID NO:
ID NO:
ID NO:
ID NO:

6 shows the sense primer for hASIC2Db;
7 shows the antisense primer for hASIC2b;
8 shows the sense primer for hASIC2a;
9 shows the antisense primer for hASIC2a;
10 shows the sense primer for GAPDH; and

11 shows the antisense primer for GAPDH.

DETAILED DESCRIPTION OF THE INVENTION

According to one aspect of the present invention,

there is provided a polynucleotide comprising one or more

of:

(a)

(b)

(c)

a polynucleotide encoding the polypeptide
as set forth in SEQ ID NO:2;

a polynucleotide comprising a nucleotide
sequence of SEQ ID NO:1;

a polynucleotide comprising a nucleotide
sequence that has at least 70% identity to
the polynucleotide of (a) or (b);

a polynucleotide comprising a nucleotide
sequence which is capable of hybridizing

to the polynucleotide of any one of (a) to
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(c);

(e) a complement to the polynucleotide of any
one of (a) to (d); or

(f) a polynucleotide fragment of the
polynucleotide of any one of (a) to (e).

Preferably the polynucleotide is isolated and / or
purified. Preferably, the polynucleotide comprises a
nucleotide sequence that has at least 75% identity to the
polynucleotide of (a) or (b). More preferably, the
polynucleotide comprises a nucleotide sequence that has
at least 80% identity to the polynucleotide of (a) or (b) .
Even more preferably, the polynucleotide comprises a
nucleotide sequence that has at least 85% identity to the
polynucleotide of (a) or (b). Yet more preferably, the
polynucleotide comprises a nucleotide sequence that has
at least 90% identity to the polynucleotide of (a) or (b) .
More preferably, the polynucleotide comprises a
nucleotide sequence that has at least 95% identity to the
polynucleotide of (a) or (b).

The polynucleotide described above preferably
encodes a human acid sensing ion channel (ASIC) 2Db.

The present invention yet further provides a vector
comprising the polynucleotide described above.

According to a further aspect of the present
invention, there is provided a host cell transformed or
transfected with the vector described above. Preferably,
the host cell is mammalian, insect, fungal, bacterial or
yeast cell.

According to a further aspect of the present
invention, there is provided the transcribed RNA product
of the polynucleotide described above. There is also

provided an RNA molecule or fragment thereof, which is
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antisense in relation to the RNA product and is capable
of hybridizing to the RNA product.

There is yet further provided a ribozyme or zinc
finger protein capable of binding the polynucleotide
described above.

According to a yet further aspect of the present
invention, there is provided a process of producing a
polypeptide or fragment thereof comprising culturing the
transformed/transfected host cell under conditions
sufficient for the expression of said polypeptide or
fragment. Preferably, said polypeptide or fragment is
expressed at the surface of said cell. The process
preferably further includes recovering the polypeptide of
fragment from the culture.

There is also provided by the present invention a
process of producing cells capable of expressing a
polypeptide or fragment thereof comprising transforming
or transfecting cells with the vector described above.

According to a further embodiment of the present
invention, there are provided cells produced by the
process described above. There is also provided a
membrane preparation of said cells.

According to another aspect of the present invention,
there is provided a polypeptide or a fragment thereof
produced by the process described above.

According to another aspect of the present invention,
there is provided a polypeptide comprising:

(a) a polypeptide having the deduced amino
acid sequence translated from the
polynucleotide sequence in SEQ ID NO:1 and
variants, fragments, homologues, analogues

and derivatives thereof; or
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(b) a polypeptide of SEQ ID NO:2 and variants,
fragments, homologues, analogues and
derivatives thereof.

There is also provided by the present invention said
polypeptide fused with another human acid sensing ion
channels (hASICs). Preferably, sald another hASICs may
be selected from the group consisting of hASICla, hASIClb,
hASIC2a, hASIC3, hAISC4, and their derivatives.

There is also provided an antibody against the
polypeptides described above.

The present invention yet further provides a
compound, which modulates the polypeptide described above.
Preferably, the compound antagonizes or selectively
antagonized the polypeptide. Alternatively, the compound
agonizes the polypeptide.

According to another aspect of the present invention,
there is provided a method of screening for substances
capable of modulating the polypeptide described above,
which comprises:

(a) contacting a substance to be tested with
cells expressing at least one molecule of
said polypeptide and optiocnally at least
one molecule of an additional human acid
sensing ion channel (hASIC) selected from
the group consisting of hASICla, hASIClb,
hASIC2a, hASIC3, hAISC4, and their
derivatives on their surface;

(b) measuring the effects of the substance on
the transport functions of said
polypeptide and/or at least one of said
hASICs and derivatives; and

(¢) identifying the substances that have a
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positive or negative effect on the

transport functions.

Preferably the substance to be tested is in a preselected

amount.

According to another aspect of the present invention,

there is provided a method of identifying a compound,

which binds to and modulates the polypeptide described

above, comprising contacting said polypeptide with a

candidate compound and determining whether modulation

OoCccurs.

Preferably, said method comprises:

(a)

contacting a compound with cells
expressing at least one molecule of the
polypeptide described above and optionally
at least one molecule of an additional
human acid sensing ion channel (hASIC)
selected from the group consisting of
hASICla, hASIClb, hASIC2a, hASIC3, hAISC4,
and their derivatives on theilr surface,
said polypeptide or at least one of said
hASICs or derivatives being associated
with a second component capable of
providing a detectable signal in response
to the binding of a compound to said
polypeptide or at least one of said hASICs
or derivatives; said contacting being
under conditions sufficient to permit
binding of compounds to the polypeptide or
at least one of said hASICs or
derivatives; and

identifying a compound capable of binding

the polypeptide or at least one of said
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hASICs or derivatives by detecting the
signal produced by said second component.

Preferably the compound binds to and (i) antagonizes
or selectively antagonizes the polypeptide described
above, or (ii) agonizes the polypeptide of described
above.

As hASICs are involved in cation transport,
modulators (e.g. agonists or antagonists) of the
polypeptide of the present invention can find use in
interfering with the cation transport process.

Therefore, according to yet another embodiment of
the present invention, there is provided the antibody or
compound described above for use as a pharmaceutical.

guch antibodies, and compounds, etc., which can
modulate the polypeptide of the present invention, can
therefore find use in the therapeutic areas which concern
aspects of cation transport. Therapeutically useful
areas include, but are not limited to, disorders of
perception of acidity with regard to nociception and
taste transduction, pain, disorders of acid taste,
neurodegeneration induced by hyperexpression of ASICs,
cerebral neuronal degeneration, Alzheimer's disease,
Huntington's disease, Parkinson's disease, amyotrophic
ljateral sclerosis, cerebellar ataxia, inflammatory
diseases, ischemia, and certain tumors.

Accordingly, there is also provided the use of the
compound described above in the manufacture of a
medicament for the treatment of a patient having need to
modulate the polypeptide described above. Preferably,
the treatment is for a patient having a need to
antagonize or selectively antagonize the polypeptide.

Alternatively, the treatment is for the treatment of a
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patient having a need to agonize the polypeptide.

According to a yet further aspect of the invention,
there is provided a method for the treatment of a patient
having need to modulate the polypeptide comprising
administering to the patient a therapeutically effective
amount of the compound. Preferably, said method is for
the treatment of a patient having a need to antagonize or
selectively antagonize the polypeptide. Alternatively,
said method is for the treatment of a patient having a
need to agonize the polypeptide.

Preferably, said compound is a polypeptide and a
therapeutically effective amount of the compound is
administered by providing to the patient DNA encoding
said compound and expressing said compound in vivo.

There is also provided, by the present invention,
use of the antibody described above in the manufacture of
a medicament for the treatment of a patient having a need
to modulate the polypeptide described above. Preferably,
said method is for the treatment of a patient having a
need to antagonize or selectively antagonize the
polypeptide. Alternatively, said method is for the
treatment of a patient having a need to agonize the
polypeptide.

Yet further provided by the present invention is a
method for the treatment of a patient having a need to
modulate the polypeptide described above, comprising
administering to the patient a therapeutically effective
amount of the antibody described above. Preferably, said
method is for the treatment of a patient having a need to
antagonize or selectively antagonize the polypeptide.
Alternatively, said method is for the treatment of a

patient having a need to agonize the polypeptide.
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According to a yet further aspect of the present
invention, there are provided cells genetically
engineered ex vivo or in vivo to express, OVerexpress,
underexpress or to exhibit targeted insertion or deletion
of the polypeptide of the present invention. There is
also provided by the present invention a transgenic non-
human animal comprising such cells.

As discussed above, ASIC2b is considered a modulator
subunit of acid sensing ion channels in brain and DRGs
(29) . RASIC2b is not active by itself, but it can
associate with either rASIC2a or rASIC3 to modify their
properties. For example, it confers non-gelectivity to
late H*-induced current. RASIC2b is considered to
interact with rASIC2a to form heteromultimers with new
properties (29). It has also been shown that the rASIC3
current, like the native proton-gated current in dorsal
root sensory neurons, consists of two components: a rapid
inactivation current followed by a sustained current (31).
It has also been shown that coexpression of rASIC2b and
rASIC3 yields a current that looks like a rASIC3-like
current (31). RASIC2b is present in sensory neurons
where it modulates the expression of rASIC3.
Coexpression of the two proteins yields a H'-gated
current that contains a non-selective sustained component.
Thus, it is very probable that these two units, rASIC2b
and rASIC3 are at least part of the native proton-gated
cation channel of nociceptive neurons (1, 29, 38).

The amino acid sequence homologies of human ASICs

are shown in Table 1 below.
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Table 1. Amino acid sequence homologies of human ASICs
ASIC3 ASIC1 ASIC2a ASIC2b ASCI4
ASIC3 100 48.0 48.7 45.6 48.6
ASIC1 100 72.0 60.3 49.7
ASIC2a 100 80.6 50.4
ASIC2b 100 48.1
ASIC4 100

Large changes in extracellular acidity are produced
in the brain in the course of ischemia and epileptic
seizures. Therefore, this class of ASIC-type channels
will certainly be activated in these pathophysiological
conditions. This activation would be expected to produce
deleterious effects. The effects include cellular
depolarization and a significant contribution to the
well-known massive Na* entry, which occurs, especially in
ischemia, when the (Na*, K') ATPase will be less active
in pumping Na* out because of intracellular ATP depletion.
Blockers of the H'-gated cation channels that are more
specific than amiloride would be important in studying
the role of those channels both in pain perception and in
physiological and pathophysiological brain functions.

Such specific inhibitors have not yet been available, but
the search for such blockers will be greatly facilitated
with the availability of cDNA clones including hASIC2Db
cDNA clones of the present invention.

The polypeptide of hASIC2b can be useful for
developing a medicament for the treatment or prevention
of pathologies entailing the painful perception of
acidity found in inflammatory diseases, ischemia, and
certain of tumors.

The present invention also provides the transformed

cells expressing hASIC2b of the present invention and

optionally at least one of other hASICs or their
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derivatives. These cells are useful for screening
candidate substances that are capable of modulating
cation transport by these polypeptides and therefore the
perception of acidity with regard to both nociception and
taste transduction. This screening can be carried out by
bringing a predetermined amount of a substance to be
tested into contact with the cells (co)-expressing the
hASIC channels and determining the effects of said
substance on the currents of said cation channels. These
screenings allow for the identification of new drugs that
are useful in the treatment or prevention of pain such as
analgesics. They also enable the identification of
agents that modulate acid taste.

The substances that are 1solated and detected by
means of the methods described above are also part of the
present invention. Thus, the present invention also
provides a chemical or biological substance that is
capable of modifying the currents of an ionic channel
and/or a hybrid channel according to the present
invention in the manufacture of a medicament capable of
modulating the perception of acidity with regard to
nociception as well as taste transduction in a human or
animal subject.

The polynucleotide coding for hASIC2b of the present
invention or derivative thereof, or a vector comprising
the polynucleotide or a cell expressing hASIC2b is also
useful for the preparation of non-human transgenic
animals used in developing a new drug. These transgenic
non-human animals can be those overexpressing or
underexpressing said channels, but also "knock-out"
animals either deficient in the expression of these

channels or in the cation transport activity of these
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channels. These non-human transgenic animals are
prepared by the methods, per se, known in the art, and
serve as live animal models in studying pathologies
associated with ASIC channels.

The polynucleotide of the present invention or the
cells transformed with said polynucleotide can also be
used for genetic therapy to compensate for a deficiency
in hASIC2b channel at a certain tissue of a patient.
Thus, the present invention also provides a drug
comprising the polynucleotide of the present invention or
the cells transformed by said polynucleotide for the
treatment of pathology involving hASIC2b or its
derivatives.

In addition to the property of being activated by
protons and the resultant applications described above
relating to the perception of acidity, hASIC2b having
genetic mutations may be involved in some
neurodegenerative processes. The death of certain
neurons is characteristic of many types of neuronal
degenerative disorders such as Alzheimer's disease,
Huntington's disease, Parkinson's disease, amyotrophic
lateral sclerosis, and cerebellar ataxia. Only a few
deficient genes involved in such neurodegenative
processes have been identified. The primitive neural
network of the nematode C. elegans is a good model of
neuronal development and death. The hereditary
degeneration in C. elegans can be due to mutations of the
genes deg-1, mec-4, and mec-10. ASIC2a is activated by
the same mutations (27).

Therefore, the present invention provides a use of
hASIC2b channel in studying these pathological

modifications that may lead to neuronal degenerations.
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The screening methods discussed above are useful for
identifying substances that can block or inhibit
neurodegeneration induced by overexpression or
undrexpression of these channels. The ASIC channels have
ionic properties in terms of selective permeability by
sodium, potassium, lithium, and calcium. The selective
permeability may cause excitotoxicity when said ASIC
channels are hyperstimulated.

The polypeptide of hASIC2b, an agonist or antagonist
of said protein can also be used in the manufacture of a
medicament for the treatment of prevention of pathologies
involving cerebral neuronal degenerations.

Other characteristics and advantages of the present
invention will be seen in the Examples below related to
research activities that led to the demonstration and the
characterization of hASIC2b channel of the present
invention, and in which reference will be made to the

annexed sequences and figures.

EXAMPLES
EXAMPLE 1
CLONING OF HUMAN ASIC2b cDNA

Total RNA samples isolated from human dorsal root
ganglia (hDRG) was purchased from Analytical Biological
Services Inc. (Wilmington, DE), and hDRG cDNA library
that contains a total of 1.5 x 10’ clones of a size-
fractionated (average length: 2.0 kb) oligo (dT)-primed
was constructed in pCMVSPORT6é by Life Technologies Inc.

GENE TRAPPER III cDNA Positive Selection System
(Life Technologies Inc.) was used to screen novel ASIC
clones. Experiments were performed according to the

manufacturer's instructions. Degenerate oligonucleotide
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probes were designed by the alignment of four published
human acid sensing ion channel (ASIC) polypeptide
sequences (GenBank accession numbers: AF095897, AF057711,
AB010575, and NM_001094). Three oligonucleotide probes
(Al: 5'-TTY CCR GCN GTN ACC CCT STG YA-3' (SEQ ID NO: 3);
A4: 5'-CTG GAC RTK CAN CAN GAN GAR T-3' (SEQ ID NO: 4);
and A9: 5'-GGN YTK TTY ATH GGK GCY AG-3' (SEQ ID NO: 5))
were selected and used in the GENE TRAPPER IIT
experiments and colony hybridization. The degenerate
probes were biotinylated by TdAT and Biotin-14-dCTP (Life
Technlodies Inc.) at 30°C for 1 hr., and the
biotinylation of oligonucleotide probes were confirmed by
15% TBE/Urea polyacrylamide gel electrophoresis (Novex) .
The single-stranded cDNA (ssDNA) was generated from the
double-stranded hDRG cDNA library clones with Gene II and
Exonuclease III (Life Technologies Inc.) at 30°C for 30
min. The biotinylated ologonucleotide and ssDNA were
hybridized at 37°C for 1 hr. Streptavidin paramagnetic
beads were added to the hybridization mixture to capture
the ssDNA hybridized to the biotinylated probes at room
temperature for 30 min. The captured ssDNA were repaired
using TP-3000 thermal cycler (TaKaRa) and the Repair
Enzymes (Life Technologies Inc.). Repair reaction was
carried out with the thermal cycler for one cycle
(denaturing step at 90°C for 1 min., annealing step at

55°C for 30 seconds, extension step at 70°C for 15 min.

and soaking step at 4°C). E. coli. strain DHS5a(Life
Technologies Inc.) was transformed with repaired cDNAs,
and tranferred onto Hybond-N (Amersham) filters prior to
hybridization. The cDNA on filters were denatured in the
denaturing solution (0.5N NaOH and 1.5M NaCl) at room

temperature for 7 min. and neutralized twice in the
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neutralizing solution (1.5M NaCl and 0.5M; Tris-HCl, PH
adjusted to 7.5) at room temperature for 3 min. The
filters were washed with 2x SSC at room temperature for 2
min. The denatured cDNAs on the filters were immobilized
by using the CL-1000 ultraviolet cross linker (UVP).

The degenerate oligonucleotide probes were labeled
at the 3'-end with fluorescein-dUTP using the Gene Images
3'-oligolabelling kit (Amersham) and hybidization was
carried out in the ExpressHyb Hybridization Solution
(CLONTECH) at 42°C for 1 hr. The filters were washed
twice in 5x SSC with 0.1% SDS at room temperature for 5
min., then in 1x SSC with 0.1% SDS at 42°C for 15 min.
Positive clones were selected using the Gene Images CDP-
Star detection kit (Amersham) and LAS-1000 imaging system
(Fuji Film) according to the manufacturer's instructions.
Positive clones were picked up, and their nucleotide
sequences were determined in the CEQ2000 DNA analyzer
(Beckman) . The sequences were analyzed by BLAST search.
Among the clones belonging to the ASIC family, a novel
splice variant of human (h)ASIC2 with a unique N-terminal
236 amino acids (aa) was discovered, which contained an
open reading frame of 1,689 base pairs encoding a protein
of 563 aa. This clone was designated as human ASIC2b.
The nucleotide sequence and amino acid sequence of
hASIC2b are shown in SEQ ID NO: 1.

EXAMPLE 2
EXPRESSION PROFILING HUMAN ASIC2b AND ASIC2a

Material and Methods

Expression of human ASIC2a and human ASIC2Db
transcripts were examined by Reverse Transcription-
polymerase chain reaction. Total RNA samples from

various human tissues (CLONTECH and ARBRS) were used in the
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reverse transcription reaction. An aliquot of 2ug of
total RNA was primed with oligo(dT)iz-1s and reverse-

transcribed with SuperScript II® (Life Technologies Inc.)
in a total volume of 20pl. Polymerase chain reaction was
performed with 0.5ul of the first strand cDNA in a

reaction volume of 20pl.

Primers used were (5'-3', sense/antisense)

hASTIC2b: CTG CTC TCC TGC AAG TAC C (SEQ ID NO: 6) /
AGC TCT TGG ATG AAA GGT GGC (SEQ ID NO: 7); and

hASIC2a: ACC ACC AAC GAC CTG TAC C (SEQ ID NO: 8) /
AGA GGT TTG CCA TCC TCG C (SEQ ID NO: 9).

PCR was performed under the following conditions:
PCR conditions were: hASIC2b (94 °C for 1 min; 35 cycles
of 94 °C for 20 seconds, 56 °C for 20 seconds, 72 °c for
20 seconds; 72 °C for 5 min), and hASIC2a (94 °c for 1
min; 30 cycles of 94 °C for 20 seconds, 60 °c for 20
seconds, 72 °C for 20 seconds; 72 °C for 5 min) . PCR
amplification of glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) mRNA was also performed as a control experiment.
The sequences of GAPDH-specific primers are as follows:

(5'-3', sense/antisense) GTC TTC ACC ACC ATG GAG AAG
GCT (SEQ ID NO: 10) / GTG ATG GCA TGG ACT GTG GTC ATG A
(SEQ ID NO: 11).

one-half of the PCR products were electrophoresed on
a 2% TAE-agarose gel, stained with ethidium bromide, and

photographed under UV light.

Results

As can be seen from Figure 4, transcripts of hASIC2a
and hASIC2b were detected in most human tissues examined.
Expression of hASIC2a is equally distributed in all

tissues examined, however, expression of hAISC2b is
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highly expressed in neuronal tissues such as spinal cord,
brain, and DRG, and adrenal gland and small intestine.
These results suggest an important role of hASIC2b in

neuronal functions.

EXAMPLE 3
FUNCTIONAL ANALYSIS OF hASIC2b

Materials and Methods

The mammalian expression vectors for hASIC2b and
hASIC2a were constructed using appropriate expression
vectors such as pcDNA3.1 (Clonetech) according to
conventional molecular biological methods. Chinese
Hamster Ovary (CHO)-K1l cells were seeded on a 35 mm dish
in diameter at a density of 20,000 cells, and then
transfected with various combinations of ASIC expression
vectors with FuGENE6 transfection reagent (Roche)
according to the manufacturer's instructions as follows:
the hAISC2b expression vector alone (1pg) for homomeric
hASIC2b expression, hASIC2a and green fluorescent protein

(GFP) expression vectors (1:2 molar ratio in a total of
1ug) for hASIC2a expression, and hASIC2b/hASIC2a (1:2

molar ratio in a total of 1pg) for heteromeric expression.
Cells were used for electrophysiological measurements 2
days after the transfection. Successfully transfected
cells were recognized by GFP emission signal. Ion
currents were recorded using whole-cell patch clamp
technique. Recording was made with an Axopatch 200B
amplifier (Axon Instruments). Currents were filtered at
5kHz and digitized by using Digidata 1321A interface.

Data were interpolated using Originé6.0 (version 6.0,

Microcal). Pipettes were pulled from borosilicate glass

and had pipette resistances 1-4MQ when filled with the
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intercellular solution. All recordings were made at room
temperature (23+2°C).

The intercellular solution contained 140mM CsCl, 1mM
MgCl,, 5mM EDTA and 10mM HEPES, pH 7.2. The
extracellular solution contained 140mM NaCl, 5mM KCl, 1mM
MgCl,, 2mM CsCl; and 10mM Glucose and 10mM HEPES, pH 7.0-
7.4. The extracellular solutions of pH less than 6.0
were buffered with 10mM MES, but other constituents were
identical. The rapid changes in extracellular pH were

performed using Rapid Solution Changes (Bio-Logic Co.,) .

Results

As can be seen from Figure 5, hASIC2a and hASIC2Db
were expressed in CHO-K1 cells, and inward currents
evoked by 5 sec application of low pH solution were
recorded. In ASIC2a expressing cells, acid-induced
inward currents were obtained at pH values (2.0-4.0)
examined, however, no currents were obtained in ASIC2b
expressing cells at any pH values. Thus, it was found
that hASIC2b was inactive as an ion channels by itself.
Next, hASIC2b was co-expressed with hASIC2a to see the
effect on channel properties of hASIC2a. HASIC2a/hASIC2Db
co-expressing cells showed very small acid-sensing
currents compared with hASIC2a expressing cells. These
results suggest that hASIC2b exerts inhibitory effect on
acid-induced ion currents.

The pH dependence of the acid-sensing currents of
hASTC2a and hASIC2a/hASIC2b were examined by decreasing
extracellular pH. The pHsyo value for activation of

hASIC2a and hASIC2a/hASIC2b were 3.73£0.09 (n=4) and

3.43+0.17 (n=4), respectively (Figure 6A). There were

no significant changes in sensitivity to acidic stimuli
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by co-expression of hASIC2a with hASIC2b. Next, as shown
in Figure 6B, peak current density was compared between

hASIC2a and hASIC2a/hASIC2b transformants at pH2.0, 3.0,
and pH4.0.(hASIC2a ; 752.6%X140.6 pA/pF at pH2.0, 619.6%
116.8 pA/pF at pH3.0, 284.4%77.7 pA/pF at pH4.0,

hASIC2a/hASIC2b ; 112.8%+16.3 pA/pF at pH2.0, 88.9F12.0

pA/pF at pH3.0, 21.0%4.83 pA/pF at pH4.0)

A series of studies performed here demonstrated the
inhibitory role of hASIC2b in acid-induced currents
generated by hASIC2a. That suggests a critical role of
hASIC2b in regulating acid-induced currents in the health
and disease conditions of human physiological systems.

All documents cited herein, including patents and
patent applications, are hereby incorporated by reference.

It will be appreciated that the foregoing is
provided by way of example only and modification of
details may be made without departing from the scope of

the invention.
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CLATMS

1. A polynucleotide comprising one or more of:

(a) a polynucleotide encoding the polypeptide
as set forth in SEQ ID NO:2;

(b) a polynucleotide comprising a nucleotide
sequence of SEQ ID NO:1;

(¢) a polynucleotide comprising a nucleotide
sequence that has at least 70% identity to
the polynucleotide of (a) or (b);

(d) a polynucleotide comprising a nucleotide
sequence which is capable of hybridizing
to the polynucleotide of any one of (a) to
(c);

(e) a complement to the polynucleotide of any
one of (a) to (d); or

(£) a polynucleotide fragment of the
polynucleotide of any one of (a) to (e).

2. The polynucleotide according to claim 1,
encoding a human acid sensing ion channel (ASIC) 2b.

3. A vector comprising the polynucleotide
according to claim 1 or 2.

4. A host cell transformed or transfected with the
vector according to claim 3.

5. Transcribed RNA product of the polynucleotide
according to claim 1 or 2.

6. An' RNA molecule or fragment thereof which is
antisense in relation to the RNA product of claim 5 and
is capable of hybridizing thereto.

7. A ribozyme or zinc finger protein capable of
binding the polynucleotide according to claim 1 or 2.

8. A process of producing a polypeptide or
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fragment thereof comprising culturing the
transformed/transfected host cell according to claim 4
under conditions sufficient for the expression of said
polypeptide or fragment.

9. A process of producing cells capable of
expressing a polypeptide or fragment thereof comprising
transforming or transfecting cells with the vector
according to claim 3.

10. Cells produced by the process according to
claim 9.

11. A membrane preparation of the cells according
to claim 10.

12. A polypeptide or a fragment thereof produced by
the process according to claim 8 or 9.

13. A polypeptide comprising:

(a) a polypeptide having the deduced amino
acid sequence translated from the
polynucleotide sequence in SEQ ID NO:1 or
variants, fragments, homologues, analogues
and derivatives thereof; or

(b) a polypeptide of SEQ ID NO:2 and variants,
fragments, homologues, analogues or
derivatives thereof.

14. The polypeptide according to claim 13 fused
with an additional human acid sensing ion channel (hASIC)
selected from the group consisting of hASICla, hASIClb,
hASIC2a, hASIC3, hAISC4, or their derivatives.

15. An antibody against the polypeptide according
to claim 13.

16. A compound, which modulates the polypeptide
according to claim 13.

17. A method of screening for substances capable of
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modulating the polypeptide according to claim 13, which

comprises:

(a)

(c)

contacting a substance to be tested with
cells expressing at least one molecule of
the polypeptide according to claim 13 and
optionally at least one molecule of an

additional human acid sensing ion channel

(hASIC) selected from the group consisting

- of hASICla, hASIClb, hASIC2a, hASIC3,

hAISC4, or their derivatives on their
surface;

measuring the effects of the substance on
the transport functions of said
polypeptide or at least one of said hASICs
or derivatives; and

identifying the substances that have a
positive or negative effect on the

transport functions.

18. A method of identifying a compound, which binds

to and modulates the polypeptide according to claim 13

comprising contacting said polypeptide with a candidate

compound and determining whether modulation occurs.

19. The method according to claim 17, which

comprises:

(a)

contacting a compound with cells
expressing at least one molecule of the
polypeptide according to claim 13 and
optionally at least one molecule of an
additional human acid sensing ion channel
(hASIC) selected from the group consisting
of hASICla, hASIClb, hAsSiC2a, hASIC3,

hAISC4, or their derivatives on their
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surface, said polypeptide or at least one
of said hASICs or derivatives being
associated with a second component capable
of providing a detectable signal in
response to the binding of a compound to
said polypeptide or at least one of said
hASTICs or derivatives; said contacting
being under conditions sufficient to
permit binding of compounds to the
polypeptide or at least one of said hASICs
or derivatives; and
(b) identifying a compound capable of binding
the polypeptide or at least one of said
hASICs or derivatives by detecting the
signal produced by said second component.
20. Use of the compound according to claim 16 in
the manufacture of a medicament for the treatment of a
patient having a need to modulate the polypeptide
according to claim 13.
21. A method for the treatment of a patient having
a need to modulate the polypeptide according to claim 13
comprising administering to the patient a therapeutically
effective amount of the compound according to claim 16.
22. The method according to claim 21, wherein said
compound is a polypeptide and a therapeutically effective
amount of the compound is administered by providing to
the patient DNA encoding said compound and expressing
said compound in vivo.
23. Use of the antibody according to claim 15 in
the manufacture of a medicament for the treatment of a
patient having a need to modulate the polypeptide

according to claim 13.
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24. A method for the treatment of a patient having
need to modulate the polypeptide according to claim 13,
comprising administering to the patient a therapeutically
effective amount of the antibody according to claim 15.

25. Cells genetically engineered ex vivo or in vivo
to express, overexpress, underexpress or to exhibit
targeted insertion or deletion of the polypeptide
according to claim 13.

26. A transgenic non-human animal comprising cells

according to claim 25.
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TAKI, Kenji (US only)

<120> Human acid sensing ion channel 2b (hASIC2Db),

process of producing the same, and its use

<130> PC099S3A
<150> US 60/402,992
<151> 2002-08-12
<160> 8

<z s 1

<211> 2746

<212> DNA

<213> Human

<220>

<221> CDS

<222> (173) ... (1828)
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<400>

ccecgggateg ggcgcacget tecctggege gggetgegeg cggetgeege tgcetgetget
tecactgetg ctgeggacte ccatggegge tcegecegge cggggeccegee geegetgeeg
ccagecgegg gcectgaatga atg age cgg att gge gga gece ggg ctg cce gea
Met Ser Arg Ile Gly Gly Ala Gly Leu Pro Ala
10

gce

Ala

gcg
Ala

ggc
Gly

teg
Ser

60
cge

Arg

gce

Ala

ttg

Leu

tgg
Trp

ccg
Pro
140
cac

His

gcg
Ala

ccc

Pro

gag
Glu

45
ctg

Leu

acg
Thr

tte
Phe

cte

Leu

agce
Ser
125
ctg

Leu

tgg
Trp

cte

Leu

gcg
Ala

30
cgg
Arg

age

Ser

gcg
Ala

tgt
Cys

tac
Tyr
110
cgce

Arg

cge

Arg

cte

Leu

1

acc
Thr

15
gcg
Ala

gcg
Ala

cge

Arg

gect
Ala

aca
Thr

95
tgg
Trp

cag
Gln

tte
Phe

ggg
Gly

ggc
Gly

ttg

Leu

ctg

Leu

gct
Ala

jejeie)
Gly

80
tee

Ser

cte

Leu

tta

Leu

ceg

Pro

ctg
Leu

160

1

ccg

Pro

gcg
Ala

cag
Gln

aaa
Lys
65

dgge
Gly

tte
Phe

agc

Ser

ccc

Pro

cgc
Arg
145
ctg

Leu

gga
Gly

gect
Ala

gg9
Gly

50
ctg

Leu

tce

Ser

ggce
Gly

ttc
Phe

tte
Phe
130
cte

Leu

ctg

Leu

cge

Arg

gcc
Ala

35
cca

Pro

cac

His

tte
Phe

ttg

Leu

ccg
Pro
115
cce

Pro

tece

Ser

cce

Pro
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tte
Phe
20

ggg
Gly

gg9g
Gly

ggg
Gly

cag

Gln

ctg
Leu
100
tca

Ser

gecce
Ala

aag

Lys

aac

Asn

cgce

Arg

cag
Gln

gte
Val

ctg

Leu

cgg
Arg

85
ctg

Leu

cac

His

gte
Val

gg9
Gly

cge
Arg
165

PCT/1B2003/003706

atg gcc cge gag gag ccg

Met

cce

Pro

gecec
Ala

cgg
Arg

70
cgg
Arg

tce

Ser

acg

Thr

act
Thr

gac
Asp
150
acc

Thr

Ala

999
Gly

cge
Arg

55
cac

His

gcg
Ala

tgg
Trp

cgg
Arg

gtg
Val
135
cte

Leu

gcg
Ala

Arg Glu Glu
25
ggc ggc aga
Gly Gly Arg
40

agg 99gg cgg
Arg Gly Arg

atg tgt gcc
Met Cys Ala

ctg tgg gtg

Leu Trp Val
90

tcc teg aac

Ser Ser Asn

105

gtg cac cgce

Val His Arg

120

tge aac aac

Cys Asn Asn

tac tat gce

Tyr Tyr Ala

cgc ccg ctt
Arg Pro Leu
170

Pro

ggce
Gly

cca

Pro

gg9
Gly

75
ctg

Leu

cgt
Arg

gag
Glu

aac

Asn

gge
Gly
155
gtc
Val

60
120
172

220

268

316

364

412

460

508

556

604

652
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agc

Ser

ctg

Leu

age

Ser

cte
Leu
220
tece

Ser

gat
Asp

ctg

Leu

gga
Gly

cac
His
300
gct
Ala

tac

Tyr

gac

Asp

gag
Glu

gcg
Ala

gece
Ala
205
tee

Ser

gtg
Val

gge
Gly

gag
Glu

gag
Glu
285
agt

Ser

cca

Pro

ctg

Leu

ttt
Phe

ctg

Leu

gac
Asp
190
gce

Ala

tgc
Cys

ttt
Phe

aaa

Lys

atc
Ile
270
aca

Thr

cag

Gln

gg99
Gly

ccc

Pro

ttt
Phe
350

ctg
Leu
175
tte
Phe

tte
Phe

aag

Lys

aca

Thr

cct
Pro
255
atg
Met

gag
Glu

tct

Ser

tte
Phe

cca
Pro
335
cet

Pro

cgg
Arg

cge

Arg

atg
Met

tac

Tyxr

aaa
Lys
240
ctg

Leu

ctg

Leu

gaa
Glu

gag
Glu

cag
Gln
320
ccg

Pro

gtt
Val

ggce
Gly

cte

Leu

gac

Asp

cgc
Arg
225
tat

Tyxr

cte

Leu

gac

Asp

acg
Thr

cca
Pro
305
acc

Thr

tgg
Trp

tac

Tyr

gac

Asp

ttc
Phe

cge
Arg
210
ggc
Gly

g99
Gly

acce

Thr

att
Ile

aca
Thr
290
cct

Pro

ttt
Phe

ggt
Gly

agce

Ser

gag
Glu

ctg
Leu
195
ctg

Leu

gag
Glu

aag

Lys

acg

Thr

cag
Gln
275
tte
Phe

tte
Phe

gtg
Val

gag
Glu

ate
Tle
355
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ccg
Pro
180
cct

Pro

ggce
Gly

cte

Leu

tgt
Cys

gte
Val
260
cag

Gln

gaa

Glu

atc

Ile

gcc

Ala

tge
Cys
340
acc

Thr

cge

Arg

ccg

Pro

cac

His

tgc
Cys

tac
Tyr
245
aag

Lys

gat
Asp

gca

Ala

caa

Gln

aca
Thr
325
cga

Arg

gce
Ala

cge

Arg

cge

Arg

cag

Gln

gdg9
Gly
230
atg
Met

ggg
Gly

gag
Glu

gga
Gly

gag
Glu
310
cag
Gln

tce

Ser

tgt
Cys

cag

Gln

cac

His

ctg
Leu
215
ccg

Pro

ttt
Phe

ggg
Gly

tac

Tyxr

gtg
Val
295
ctg

Leu

gag
Glu

tca

Ser

agg
Arg

tgg
Trp

ttc
Phe
200
gag
Glu

aac

Asn

aca

Thr

ctg
Leu
280
aaa

Lys

ggc
Gly

cag

Gln

gag
Glu

att
Ile
360

tte
Phe
185
gag
Glu

gac

Asp

aac

Asn

tca

Ser

ggc
Gly
265
cce

Pro

gtt
Val

ttt
Phe

agg
Arg

atg
Met
345
gac

Asp

PCT/1B2003/003706
cge aag 700
Arg Lys
gga ate 748
Gly Ile
atg ctg 796
Met Leu
tte tee 844
Phe Ser

235
ggc gag 892
Gly Glu
250
aac ggg 940
Asn Gly
ate tgg 988
Ile Trp
cag atc 1036
Gln Ile
ggg gtg 1084
Gly Val

315
cte aca 1132
Leu Thr
330
ggc ctc 1180
Gly Leu
tgt gag 1228
Cys Glu
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acc

Thr

999
Gly
380
cct

Pro

agg
Arg

aag

Lys

aaa

Lys

ttt
Phe
460
gtt
Val

ggt
Gly

ctg

Leu

gg99
Gly

tct
Ser

540

cge
Arg
365
gat
Asp

gce

Ala

aca

Thr

atc

Ile

tca
Ser
445
gaa

Glu

gect
Ala

get
Ala

ate

Ile

agc
Ser
525
gaa
Glu

tac

Tyr

gece
Ala

cta

Leu

ccc

Pro

cce
Pro
430
gaa
Glu

get
Ala

gece
Ala

agt

Serxr

aaa
Lys
510
cac

His

acc

Thr

att
Ile

cct

Pro

ggt
Gly

tge
cys
415
age

Ser

tat
Lys

ctc

Leu

tta

Leu

atc
Ile
495
gag
Glu

gat
Asp

atc

Ile

gtg
val

ttt
Phe

ctg
Leu
400
aac

Asn

aag

Lys

ctc

Tyr

aat

Asn

ctt
Leu
480
ctt

Leu

aag

Lys

gag
Glu

agt

Ser

gaa

Glu

tgt
cys
385
ttg

Leu

cta

Leu

aca

Thr

ate
Ile

tat
Tyr
465
ggt
Gly

aca

Thr

cta

Leu

aat

Asn

cac
His
545

aac
Asn
370
acc

Thr

gcg
Ala

acc

Thr

tca

Ser

tca
Ser
450
gag
Glu

gat
Asp

ata

Ile

tta

Leu

gtg
Val
530
act
Thr

tgc
Cys

cet

Pro

gaa

Glu

cge

Arg

gcc
Ala
435
gag
Glu

aca

Thr

att
Ile

cta

Leu

gac
Asp
515
agt

Ser

gtg
Val
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aac

Asn

gag
Glu

aag

Lys

tac
Tyr
420
aag

Lys

aac

Asn

att
Ile

ggt
Gly

gag
Glu
500
ctg

Leu

act

Thr

aac

Asn

tge
Cys

cag
Gln

gac
Asp
405
aac

Asn

tac

Tyr

ate

Ile

gaa

Glu

ggt
Gly
485
ctc

Leu

ctt

Leu

tgt
Cys

gtg
Val

cge

Arg

cac
His
390
age

Ser

aaa

Lys

ctt

Leu

ctt

Leu

cag
Gln
470
cag
Gln

ttt
Phe

gge
Gly

gac

Asp

ccce
Pro
550

atg
Met
375
aag

Lys

aat

Asn

gag
Glu

gag
Glu

gtt
Val
455
aag

Lys

atg
Gly

gat
ASp

aaa

Lys

aca
Thr
535
ctg

Leu

gtt
Val

gag
Glu

tac

Tyr

cte

Leu

aag
Lys
440
ctg

Leu

aag

Lys

gga

Leu

tat
Tyr

gag
Glu
520
atg
Met

cag
Gln

cac

His

tgt

tgt
Cys

tece
Ser
425
aaa

Lys

gat
Asp

gcg
Ala

ttg
Phe

att
Ile
505
gag
Glu

cca

Pro

acg

Thr

PCT/1B2003/003706
atg cca 1276
Met Pro
gca gag 1324
Ala Glu

395
cte tge 1372
Leu Cys
410
atg gtg 1420
Met Val
ttt aac 1468
Phe Asn
ata ttt 1516
Tle Phe
tat gaa 1564
Tyr Glu

475
tte att 1612
Ile
490
tat gag 1660
Tyr Glu
gac gaa 1708
Asp Glu
aac cac 1756
Asn His
acc ctg 1804
Thr Leu

555
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ggg acc ttg gag gag att gec tge tga cacccctega gtcacceage actcect

Gly Thr Leu Glu Glu Ile Ala Cys Stop

ccaaacagac
cccagtgcetg
ctegetecgg
agagatgagt
gatgtataaa
acatgacact
attccaggte
aacccatggg
cccaaaaacce
ccaacctcecee
cctgtgttea
ctgattettt
ttttgettea
ttecatttte
tcttgtggaa

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

<400>

Met Ser Arg

1

Pro Gly Arg

Ala Ala Ala

35

Gln Gly Pro

50
Lys Leu His
65

560
cttgaggece
gaaagaagca
ccacgtccaa
cacactcetgg
gcacctgecat
ccteccacgeg
caaagtcacce
actctetget
ccetttteece
tceccecceag
cccatggtge
ttatectgggg
ttttatgett
tttggecattt

aaaaaaaaaa

563
PRT

Human

Ile
5

Phe
20
Gly

Gly

Gly

Gly Gly Ala

Arg Met Ala

Gln Pro Gly

Val Ala Arg

Leu Arg His
70

aagacccagg
agagcccccet
cacgacgcat
aactgtccaa
gctecagactt
gtttccagtg
atgaggccac
acattcagtt
caagctgccecc
tgectatgac
ccatgtegtt
taggggggct
ttttatttta
atttattegt

Qaaaaaaaaaa

Gly

Arg

Gly
40

Arg

55

Met

acaaggaaca
atgcacacat
ccttgggecece
gaacgaacct
cttgtggege
tccacactge
cctggaatca
cttgtgtegt
atggggctte
ggcggeacag
cttctctece
tttatgtttg
gttttgatgt
gecttcaaate

aaaaaaaaaa

Leu Pro

10

Ala

Glu Glu
25

Pro

Gly Arg Gly

Gly Arg Pro

Cys Ala Gly

75

gcaagctcag
tgcagactag
cgecgtgegt
gccatcacat
cacctccacg
tgcecegtgea
gaactgcaca
ttgtgaaagt
ggcgccaaag
cagccagcegg
tgtgacacag
tccgatggag
tctgaggttt
acagtcatat

aaaaaaaa

Ala Ala

Ala Pro

30
Glu
45

Gly
Ser Leu
60

Arg Thr

Leu

Ala

Arg

Ser

Ala

gtgggatgge
ctgcctagac
ccctettagg
ctecactgcca
tetgtettgt
gtgggaccag
atcaagaggg
tcttaacctg
gtgaccegeg
gtgggggacg
cttgtacagt
atttgttttg
getttggttt
taaaagctgg

Thr
15

Gly

Ala Leu

Ala Leu

Arg Ala

Ala Gly

80

1858

1918
1978
2038
2098
2158
2218
2278
2338
2398
2458
2518
2578
2638
2698
2746
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Gly Ser Phe Gln Arg Arg Ala Leu Trp Val Leu Ala Phe Cys Thr Ser
85 90 95
Phe Gly Leu Leu Leu Ser Trp Ser Ser Asn Arg Leu Leu Tyr Trp Leu
100 105 110
Ser Phe Pro Ser His Thr Arg Val His Arg Glu Trp Ser Arg Gln Leu
115 120 125
Pro Phe Pro Ala Val Thr Val Cys Asn Asn Asn Pro Leu Arg Phe Pro
130 135 140
Arg Leu Ser Lys Gly Asp Leu Tyr Tyr Ala Gly His Trp Leu Gly Leu
145 150 155 160
Leu Leu Pro Asn Arg Thr Ala Arg Pro Leu Val Ser Glu Leu Leu Arg
165 170 175
Gly Asp Glu Pro Arg Arg Gln Trp Phe Arg Lys Leu Ala Asp Phe Arg
180 185 190
Leu Phe Leu Pro Pro Arg His Phe Glu Gly Ile Ser Ala Ala Phe Met
195 200 205
Asp Arg Leu Gly His Gln Leu Glu Asp Met Leu Leu Ser Cys Lys Tyr
210 215 220
Arg Gly Glu Leu Cys Gly Pro His Asn Phe Ser Ser Val Phe Thr Lys
225 230 235 240
Tyr Gly Lys Cys Tyr Met Phe Asn Ser Gly Glu Asp Gly Lys Pro Leu
245 250 255
Leu Thr Thr Val Lys Gly Gly Thr Gly Asn Gly Leu Glu Ile Met Leu
260 265 270
Asp Ile Gln Gln Asp Glu Tyr Leu Pro Ile Trp Gly Glu Thr Glu Glu
275 280 285
Thr Thr Phe Glu Ala Gly Val Lys Val Gln Ile His Ser Gln Ser Glu
290 295 300
Pro Pro Phe Ile Gln Glu Leu Gly Phe Gly Val Ala Pro Gly Phe Gln
305 310 315 320
Thr Phe Val Ala Thr Gln Glu Gln Ang Leu Thr Tyr Leu Pro Pro Pro
325 330 335
Trp Gly Glu Cys Arg Ser Ser Glu Met Gly Leu Asp Phe Phe Pro Val
340 345 350
Tyr Ser Ile Thr Ala Cys Arg Ile Asp Cys Glu Thr Arg Tyr Ile Val
355 360 365
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Glu Asn Cys Asn Cys Arg Met Val His Met Pro Gly Asp Ala Pro Phe
370 375 380

Cys Thr Pro Glu Gln His Lys Glu Cys Ala Glu Pro Ala Leu Gly Leu

385 390 395 400

Leu Ala Glu Lys Asp Ser Asn Tyr Cys Leu Cys Arg Thr Pro Cys Asn

405 410 415
Leu Thr Arg Tyr Asn Lys Glu Leu Ser Met Val Lys Ile Pro Ser Lys
420 425 430
Thr Ser Ala Lys Tyr Leu Glu Lys Lys Phe Asn Lys Ser Glu Lys Tyr
435 440 445

Ile Ser Glu Asn Ile Leu Val Leu Asp Ile Phe Phe Glu Ala Leu Asn
450 455 460

Tyr Glu Thr Ile Glu Gln Lys Lys Ala Tyr Glu Val Ala Ala Leu Leu

465 470 475 480

Gly Asp Ile Gly Gly Gln Met Gly Leu Phe Ile Gly Ala Ser Ile Leu

485 490 495
Thr Tle Leu Glu Leu Phe Asp Tyr Ile Tyr Glu Leu Ile Lys Glu Lys
500 505 510
Leu Leu Asp Leu Leu Gly Lys Glu Glu Asp Glu Gly Ser His Asp Glu
515 520 525

Asn Val Ser Thr Cys Asp Thr Met Pro Asn His Ser Glu Thr Ile Ser
530 535 540

His Thr Val Asn Val Pro Leu Gln Thr Thr Leu Gly Thr Leu Glu Glu

545 550 555 560

Ile Ala Cys

<210> 3

<211l> 23

<212> DNA

<213> Artificial Sequence
<220>

<221> misc feature

<223> oligonucleotide probe Al
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<400> 3
ttycergeng tnacccetst gya
<210> 4
<211> 22
<212> DNA
<213> Artificial Sequence
<220>
<221> misc feature
<223> oligonucleotide probe A4
<400> 4
ctggacrtke ancanganga rt
<210> 5
<211> 20
<212> DNA
<213> Artificial Sequence
<220>
<221> misc_feature
<223> oligonucleotide probe A9
<400> 5

ggnytkttya thggkgcyag

<210> 6
<211> 19
<212> DNA

<213> Artificial Sequence
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<220>
<221> misc_feature
<223> sense primer for hASIC2b
<400> 6
ctgeteteect gcaagtacce 19
<210> 7
<211> 21
<212> DNA
<213> Artificial Sequence
<220>
<221> misc_feature
<223> antisense primer for hASIC2b
<400> 7
agctcttgga tgaaaggtgg c 21
<210> 8
<211> 19
<212> DNA
<213> Artificial Sequence
<220>
<221> misc_ feature
<223> sense primer for hASIC2a
<400> 8

accaccaacg acctgtacc 19
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<210> 9
<211> 19
<212> DNA
<213> Artificial Sequence
<220>
<221> misc_ feature
<223> antisense primer for hASIC2a
<400> 9
agaggtttgce catcectege
<210> 10
<211> 24
<212> DNA
<213> Artificial Sequence
<220>
<221> misc_feature
<223> sense primer for GAPDH
<400> 10
gtcttcacca ccatggagaa ggct
<210> 11
<211> 25
<212> DNA
<213> Artificial Sequence

<220>
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<221> misc_feature
<223> antisense primer for GAPDH
<400> 11

gtgatggcat ggactgtggt catga

PCT/1B2003/003706

25
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FURTHER INFORMATION CONTINUED FROM PCT/ASA/ 210

Continuation of Box I.2

Claims Nos.: 7, 16, 20-22

No reach-through compound claims (and use thereof) is allowed:

Present claim 16 relate to a "compound which modulates the polypeptide
according to claim 13": such compound is only defined by reference to a
its potential interaction/modulation activity with a polypeptide
(probably using screening methods such as the one defined in claim 17).

The claim covers all products having this characteristic or property,
whereas the application provides support within the meaning of Article 6
PCT and/or disclosure within the meaning of Article 5 PCT for NONE such
products or methods. In the present case, the claims so Tack support, and
the application so lacks disclosure, that a meaningful search over the
whole of the claimed scope is impossible. Independent of the above
reasoning, the claims also lack clarity (Article 6 PCT).

A meaningful search cannot be established because it is not possible to
determine if any of the presently known substances is falling under the
terms of these "modulation substances" product claims. Besides it is
noted, that the use of compounds of claim 16 are not rendered novel just
because of the fact that the compounds have been identified by the method
of claim 17, e.g. such compounds and their specific use can already
exist.

The same remark applies for the use (claim 20) of such a compound or
method of treatment using such compound as defined in claims 21-22.

Moreover, claim 6 relates to a "ribozyme or zinc finger protein" only
defined by its binding characteristic (in absence of structural technical
features). Such claim is objected to under Art. 5 and 6 PCT for the same
reasons as detailed above.

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.




INTERNATIONAL SEARCH REPORT PCT/IB 03/03706

Box | Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respact of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

Although claim 24 is directed to a method of treatment of the human/animal

body, the search has been carried out and based on the alieged effects of the

compound/composition.

2. m Claims Nos.: 7, 16, 20-22

because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

-

As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.
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