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A method for screening of modulators of calcineurin is provided, which uses the interaction between calcineurin and superoxide
dismutase. Modulators of calcineurin are potential candidates for drugs, e.g. for immunesuppressive drugs. The forming of a complex
comprising calcineurin and superoxide dismutase is monitorable in the presence of potential activators or inhibitors of calcineurin. Complex
formation is performed within the cell by the use of appropriate expression vectors or in vitro using isolated proteins. Preferably, complex
formation is monitored by fluorescence detection, especially by laser fluctuation correlation spectroscopy.
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Method for screening of modulators of calcineurin activity

Specification:

The invention relates to a method for screening of modula-

tors of calcineurin.

Calcineurin (E.C. 3.1.3.16) is a serine/threonine phospho-
protein phosphatase and is composed of a catalytic (calcineu-
rin A) and regulatory (calcineurin B) subunit (about 60 and
about 18 kDa, respectively). In mammals, three distinct genes
(A-alpha, A-beta, A-gamma) for the catalytic subunit have
been characterized, each of which can undergo alternative
splicing to yield additional variants. Although mRNA for all
three genes appears to be expressed in most tissues, two

isoforms (A-alpha’ and A-beta) are most predominant in brain.

Calcineurin has been cloned from various organisms including
human (Guerini et al., 1989), (Guerini and Klee, 1989),
(Kincaid et al., 1991), (Kuno et al., 1989), (Ito et al.,
1989), (Muramatsu and Kincaid, 1993). The crystal structure
has shown that calcineurin A contains a binuclear metal
center with unknown enzymatic function (Griffith et al.,
1995) . Recombinant expression of rat calcineurin A subunit in
bacteria or SF9-cells were not effective and yielded only
poor enzymatic activities since calcineurin A is not stable
in the absence of calcineurin B (Perrino et al., 1992),
(Perrino et al., 1995), (Haddy and Rusnack, 1994). Coexpres-
sion of calcineurin A and calcium binding subunit calcineurin

B yielded a more stable and active enzyme (Mondragon et al.,
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1997). Calcineurin has been implicated in various neuronal
signaling pathways (Klee et al., 1988), (Yakel, 1997) but the

neuronal function is only poorly understood (Guerini, 1997).

Calcineurin is the only protein phosphatase known to be under

2+ and

the control of ca?t and calmodulin. Binding of Ca
calmodulin is necessary for enzymatic activity. Calmodulin is
bound by the catalytic subunit whereas the regulatory subunit

possesses four Cal?t binding sites.

Calcineurin is discussed in the context of immunosuppression.
It has been shown that calcineurin acts via the transcription
factor NFAT (nuclear factor of activated T cells) on the T
cell response. The functions of NFAT proteins are directly
controlled by calcineurin in a calcium- and calmodulin-
dependent manner. Activation of NFAT by calcineurin is

mediated by the cytosolic binding protein FKBP.

Substances which are able to block the calcineurin signal
pathway are suitable agents in order to block the T cell
activation and thereby suppressing the immune response.
Suppression of immune response has important clinical rele-
vance, for example in transplantation surgery for preventing
rejection episodes. Therefore, calcineurin as pharmacological
target is of great importance and several attemps were made
to develop agents which block the calcineurin signal pathway.
Examples of such immunosuppressive drugs are FK506 (Fujisa-
wa) and cyclosporine (Novartis) (Liu et al, 1991). These
antibiotics inhibit calcineurin phosphatase activity in the
presence of immunophilin receptor proteins (FKBP, cyclophil-
lin) and thereby suppress immune response by preventing the
activation of the T cell transcription factor NFAT (Liu et
al., 1992), (Nelson et al., 1993). FK506 (tacrolimus) binds

to the binding protein FKBP and thereby prevents calcineurin
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from binding to FKBP. Accordingly the signal pathway is
interrupted. No activation of the transcription factor NFAT

is achieved and the T cell activation is disturbed.

Nevertheless, there are several severe disadvantages and
side-effect of said drugs. In clinical trials with liver and
renal transplant recipients it has been shown that FK506-
based therapy was associated with increased toxicities in
comparison to conventional therapy. Furthermore FK506 has

negative effects on the bone mineral physiology.

Besides the role of the calcineurin signal pathway in immune
response it has been shown that calcineurin is involved in
apoptosis induction by glutamate excitotoxicity in neuronal
cells (Ankarcrona et al., 1996). Low enzymatic levels of
calcineurin have been associated with Alzheimers disease
(Ladner et al., 1996), (Kayyali et al., 1997). Calcineurin
inhibitors (FK506, Cyclosporin) prevented epileptogenesis in
model organisms (Moriwaki et al., 1996). In the heart or in
the brain calcineurin also plays a key role in the stress
response after hypoxia or ischemia (Butcher et al., 1997),
(Hashimoto et al., 1998), (Molkentin et al., 1998).

In summary, calcineurin is a crucial target to develop new
substances suitable as drugs, especially as immunosuppressive
drugs. Former screening systems using purified calcineurin
and conventional assays like radioactive or HPLC assays
(Klee, 1991), (Enz et al., 1994) did not lead to appropriate
new substances. Therefore, the invention has the object to
provide a new screening system for modulators of calcineurin
taking advantage of new insights into the signal pathway of
calcineurin. By the use of this new screening system it is
possible to develop new pharmaceuticals with respect to the

field of transplantation surgery, cardiac infarction and
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apoplexy, chronic or acute neurodegeneration and inflammatory
diseases, for example. This object is solved by a method
according to claim 1. Preferred embodiments of the inventive
method are depicted in the dependent claims 2 to 17. A kit,
vectors, cells and a peptide suitable for performing the
inventive method are claimed in claim 18 to 23. The wording
of all claims is hereby made to the content of the specifica-
tion by reference. ,

The inventive method is based on results showing that a
physiological interaction between calcineurin and superoxide
dismutase takes place which provides a suitable target for

developing of a new screening system.

For a long time it was not understood why recombinant or even
purified calcineurin exhibited only 1 to 2 % of the specific
activity estimated in crude brain extracts until it was
detected that the binuclear metal center of the enzyme
contains a redoxsensitive Fe?t (Yu et al., 1997). After
calcium activation or during purification procedure the Fel”
is oxidized by oxygen species and turns the enzyme inactive
(Stemmer et al., 1995), (Wang et al., 1996).

Recently it has been shown that copper/zinc superoxide
dismutase (CuZnSOD, EC 1.15.1.1) protects calcineurin against
oxidative inactivation (Wang et al., 1996). The phosphatase
activity of calcineurin is strongly dependent on the presence
of calcium and calmodulin. The addition of ca?%t in the
presence of calmodulin leads to a drastic increase in activi-
ty. But during several minutes this activity is lost. By the
addition of copper/zinc superoxide dismutase the activity can

be maintained.



10

15

20

25

30

WO 00/05363 PCT/EP99/05220

Superoxide dismutase (SOD) dismutates the hyperoxide anion
(superoxide) into hydroperoxide and molecular oxygen. There
are two forms of this enzyme: the mitochondrial form contai-
ning manganese and the cytosolic form containing copper and
zinc. In general superoxide dismutase is considered to be a
catcher of radicals and is discussed in the field of detoxi-
fication of reactive oxygen species. Therefore, the role of
superoxide dismutase in the protection of the activity of
calcineurin found by Wang et al. was considered to be the
result of general redox function of superoxide dismutase.
Now, surprising results of the inventor lead to the know-
ledge that a physiological interaction between calcineurin
and superoxide dismutase takes place. Several mutants of
copper/zinc superoxide dismutase lacking the enzymatic
function showed the protective effect on the activity of
calcineurin. That means that the effect of CuZnSOD is not
due to the function of superoxide dismutase in redox regula-
tion. These results teach that superoxide dismutase interacts
physiologically with calcineurin and that CuZnSOD is one
component of the calcineurin pathway which is important for

the physiological functions of calcineurin.

These results are used to develop a new screening system for
modulators of calcineurin in order to find inhibitors or
activators of the calcineurin signal pathway. The inventive
method is based on the complex formation between calcineurin
and superoxide dismutase in the presence of potential modula-
tors of this physiological interaction. If a potential
modulator disturbs the complex formation, this substance is a
good canditate for inhibiting the calcineurin signal pathway
and could possibly be used as immunosuppressive drug, for
example. On the other hand it could be favourable to identi-
fy a substance which promotes complex formation and thereby

stimulates the calcineurin signal pathway, e.g. the T cell
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response in result. Such a substance could be used in order
to strengthen immune response. By the term "modulator" is
meant any substance which influences the complex formation
relating to the inventive method. Additionally is meant any
substance which influences the interaction between calcineu-
rin and its substrates, e.g. the peptide RII. Furthermore is
meant any substance which influences the superoxide dismutase
and/or calcineurin on the transcriptional, the translational

and/or the posttranslational level.

Calcineurin as used in the inventive method is build up by
the regulatory subunit A and the catalytic subunit B. The
presence of both subunits is essential for physiological
activity of calcineurin. Nevertheless, it is possible to
perform the inventive method using only one of the subunits.
There are several isoforms of calcineurin consisting of
subunit calcineurin B and one out of the group comprising
subunit calcineurin A-alpha, A-beta and A-gamma. Each isoform
represents a special cell and tissue specific distribution.
Therefore, the chbice of isoform could be crucial for cell
and tissue specifity of the substance to be screened. With
respect to clinical application of the substances to be

screened preferably human forms of the proteins are used.

Furthermore it is preferred to perform the inventive method
in the presence of calmodulin and calcium, because the
activity of calcineurin is dependent on these factors.
Preferably the cytosolic form of superoxide dismutase contai-
ning copper and zinc is used for complex formation, because
interaction between the mitochondrial form of superoxide
dismutase containing e.g. manganese normally does not occur
under physiological conditions. The complex formation is
performed in the presence of at least one potential modulator

of calcineurin or the calcineurin signal pathway, respec-
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tively. The complex comprising calcineurin A, calcineurin B,
superoxide dismutase and preferably calmodulin is the target
for potential modulators which could stabilize or disturb the

complex.

Advantageously, the complex formation is monitored during the
whole process. It is possible to add the modulator before or
after the complex formation has been performed. Preferably
the modulator is added before complex formation because the
effect of a weak modulator will possibly not be monitorable

when complex formation has already finished.

In principle, there are two possibilities to monitor the
complex formation. Firstly, the complex formation is directly
monitored by the use of labeled components in the complex,
preferably by fluorescence detection. Secondly, the complex
formation is monitored by the activity of the complex,
especially the enzymatic activity of calcineurin. This second
method can be performed in addition to the firstly mentioned
method or as an alternative. Clearly, the inventive method is
not restricted by the method for detecting the influence of

the modulator on complex formation.

In a preferred embodiment of the invention, a mixture of
substances comprising at least one potential modulator is
analyzed by the inventive‘method. By isolating the complex
together with the possibly interacting modulator it is
possible to separate the modulator out of the mixture and to

identify it by common methods.

In one preferred embodiment of the invention the calcineurin
and/or superoxide dismutase are labeled. Especially preferred
is the use of fluorescent labels. Preferably, the labeled

proteins are fusion proteins comprising a fluorescent prote-
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in, e.g. enhanced green fluorescent protein (EGFP). These

fusion proteins are provided by genetic engineering methods.
It is also possible to label said proteins by other methods
known to experts in the art, e.g. by the use of radioactive

isotopes which are incorporated into the proteins.

Advantageously the components of the complex, i.e. calcineu-
rin and superoxide dismutase are expressed in the cell,
especially in an eukaryotic cell, as fluorescent fusion
proteins. By the use of laser fluctuation correlation spec-
troscopy the complex formation of labeled proteins is monito-
red directly within the cell. This embodiment of the inventi-
on is described in greater detail in the example. The inven-
tion comprises several vectors useful for the expression of
calcineurin and/or superoxide dismutase in eukaryotic cells.
These vectors encode the proteins, especially CuZnSOD and the
different subunits of calcineurin, as fusion proteins in
connection with the fluorescent protein EGFP (enhanced green
fluorescent protein). EGFP is only one example of possible
labels useful in trespect of the inventive method. Further-
more, the invention comprises cells, especially eukaryotic
cells, stably transfected with the above-mentioned vectors
thereby expressing superoxide dismutase and/or calcineurin.
Preferably, these proteins are coexpressed, i.e. expressed

within the same cell.

In an especially preferred embodiment, the genetic informati-
on of fusion proteins is integrated in the cell by homologous
recombination. That means that the gene encoding the recombi-
nant protein, especially the fluorescent fusion protein, is
incorporated in the genome of the cell in the place of the
naturally occuring gene. This leads to a cell essentially
lacking the natural protein. By the use of such cells it is

possible to identify modulators by the inventive method which
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influence the transcriptional, translational or posttransla-
tion level of calcineurin and/or superoxide dismutase expres-

sion.

In another embodiment of the inventive method the components
of the complex are isolated and preferably purified before
complex formation is performed in vitro. Advantageously, the
proteins are provided with a tag in order to facilitate
purification, e.g. a histidin (his) tag consisting of several
histidines in sequence which permits affinity purification by
known procedures. Corresponding vectors encoding the tagged
proteins are comprised by the invention. These vectors are
especially useful as prokaryotic expression vectors. Further-

more, the invention comprises cells bearing said vectors.

Advantageously, following purification of the his-tagged
proteins the tag is excised by appropriate enzymatic digesti-
on, e.g. by the use of cathepsin-C of carboxypeptidase-A.
Especially preferred is the purification of calcineurin by
ferro-nitrilotricacetat-metal (Fe-NTA) affinity chromatogra-
phy and the purification of superoxide dimutase by copper/-
zinc-nitrilotriacetat-metal (CuZn-NTA) affinity chromatogra-
phy. Nevertheless, other purification procedures known to
experts in the art are possible. Natural occuring protein

could also be used in the inventive manner.

Besides the use in purification of calcineurin and/or super-
oxide dismutase Ni (nickel)-NTA, Fe-NTA and/or Cu/Zn-NTA is
used to immobilize the his-tagged calcineurin and/or super-
oxide dismutase in order to isolate naturally occuring
ligands of these proteins using this inventive matrix. By the
term "ligand" is meant any low- or highmolecular endogenous,
exogenous or synthetic substance which interacts with said

proteins. This could be a peptide, protein, carbohydrate,
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lipid, nucleic acid or a synthetic polymer, for example.
These so-identified ligands are potential candidates for

modulators of the calcineurin signal pathway.

When performing complex formation in vitro it could be
preferred to add calmodulin and/or calcium to the reaction
because these factors are necessary for enzymatic activity of

calcineurin.

In another preferred embodiment of the invention the complex
formation is monitored indirectly by analyzing the enzymatic
activity of calcineurin. As outlined above the phoshatase
activity of calcineurin is strictly dependent on the interac-
tion with superoxide dismutase. Therefore, it is possible to
monitor the complex formation indirectly by the measurement
of phosphatase activity according to standard procedures.
This is especially preferred if the laboratory equipment to
perform fluorescent measurements as described above is not
available. Furthermore, enzymatic analysis could be used in
addition to fluorescence detection like laser fluctuation

correlation spectroscopy, e.g. as control.

Preferably the enzymatic activity is analyzed by the use of a
labeled substrate of calcineurin. The substrate is preferably
labeled by fluorescence. One especially preferred substrate

is the peptide RII characterized by the sequence:

Asp - Leu - Asp - Val - Pro - Ile - Pro - Gly - Arg =
Phe - Asp - Arg - Arg - Val - Ser - Val - Ala - Ala -
Glu.

In a preferred embodiment this peptide carries a fluorescent

label at serine in position 15. This amino acid is
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labeled with fluoresceine by incubating the peptide with
fluoresceine-phosphoamidit, thereby providing a labeled
substrate (RII-Fluophos). RII interacts with the active
center of calcineurin, but it is not converted by the phos-
phatase. Hereby it is possible to label calcineurin in the
active state. Furthermore, i1t is possible to phosphorylate
RII-Fluophos at the fluoresceine moiety as depicted below at
tyrosine residues. Due to the phosphorylation RII-Fluophos
looses its fluorescence and thereby provides a phosphatase
substrate which becomes fluorescent subsequent to dephospho-

rylation.

OH
H3
R3 = CHa
o CHa L|r,1ker
p———0
ho \

-NH2-ASp-Leu-Asp-Val-Pro—lIe-Pro-GIy-Arg-Phe-Asp-Arg-Arg-Val- er-Val-Ala-Ala-Glu-COOH-
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This peptide could be provided synthetically or it is expres-
sed by cells, especially eucaryotic cells, which have been
transfected with appropriate vectors encoding said peptide or
other peptides useful as phosphatase substrates. In one
embodiment of the invention the fluorescent peptide is used
as peptide label in fluorescence microscopy. This provides
another method in order to analyze the active state of the

calcineurin/superoxide complex.

The inventive method as outlined above is suitable for
developing a high-throughput biocassay to identify inhibitors
and/or activators of the calcineurin signal pathway. Details

are described in the example.

The invention comprises the use of inhibitors of activators
of the calcineurin signal pathway for the treatment of acute
and/or chronic neurological and cardiovascular diseases like
Alzheimer, Parkinson, epilepsy, ischemia and heart-failure.
Furthermore the use as immunosuppressive drugs, e.g. in the
field of transplahtation surgery and inflammatory diseases is

included.

Finally the invention comprises a kit for screening of
modulators of calcineurin. The kit provides calcineurin and
superoxide dismutase enabling complex formation for the
screening for modulators of calcineurin as described above.
In a first embodiment of the kit the components of the
complex are provided as proteins. This kit is suitable for
performing the inventive method in vitro. In a second embodi-
ment of the kit the proteins are provided in the form of
vectors. These vectors have to be transformed/transfected
into cells leading to the expressed proteins. These vectors
are prokaryotic or eukaryotic expression vectors, respective-

ly, and could be used to produce the proteins for the in
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vitro assay or for the assay using complete cells as describ-
ed above. In a third embodiment of the inventive kit cells
transformed/transfected with the said vectors are provided
saving the step of transforming/transfecting for the user.
For details of the inventive kit reference is made to the

above description.

The new approach to identify new substance classes of calci-

neurin/CuZnSOD inhibitors comprises inter alia:

- coexpression of CuZnSOD/calcineurin A and calcineurin B to
generate a oxidative stable enzyme which is suitable for
drug screening,

- efficient purification of CuZnSOD on CuZn-nitrilotriace-
tat-metal affinity chromatography to retain enzymatic activi-
ty,

- efficient purification of calcineurin on Fe-nitrilotri-
acetat-metal affinity chromatography to retain enzymatic
activity and prohibit Fe?* oxidation,

- identifying that mutations in the CuZnSOD associated with
a neurological disorder (amyotrophic lateral sclerosis) are
also critical for calcineurin-CuZnSOD interaction,

- use of fluorescent labeled recombinant CuZnSOD and calci-
neurin to screen for CuZnSOD/calcineurin activators or
inhibitors,

- use of fluorescent labeled RII-peptide and calcineurin to
screen for calcineurin activators or inhibitors,

- identification of calcineurin/CuznSOD inhibitors or activa-
tors by using the recombinant enzymes as affinity ligands to
purify new drugs from natural sources,

- inclusion of all isoforms, all known and two newly identi-
fied splicevariants into the screening procedure, which

allows the identification of less toxic and tissue specific
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drugs which are more suitable for the therapeutical treatment

of different clinical indications.

The described features of the invention and further features
result in greater detail from the examples in combination
with the subclaims. The features could be realized in combi-

nation with each other or alone.
Example

1. Cloning of CuznSOD transcript from human brain poly-
A-RNA - Cloning of human CuZnSOD was performed by reverse
transcription PCR using human brain poly-A-RNA as template
(Clontech, Palo Alto, CA, USA). The oligonucleotides SODsl
5/-ttc cgt tgc agt cct cgg aac-3’, SODasl 5’-taa ggg gcc tca
gac tac atc-3’, SOD-PQE60s2 5’-caa gcc atg gcg acg aag gcc
gtg tgc gtg ctg-3’, SOD-PQE60as2 5/-gaa gat ctt tgg gcg atc
cca att aca cca c-3’, SOD-PQE30-s2 5'- cgc gga tcc gcg acg
aag gcc gtg tge gtg -3/ and SOD-PQE30-as2 5/-ggg ttc gaa tta
ttg ggc gat ccc aat tac-3’ were supplied by Interactiva (Ulm,
Germany). Reverse transcription was performed with the SODasl
primer and 100 ng of poly-A-RNA according to the manu-
facturer’s protocol (Expand reverse transcriptase, Boehringer
Mannheim, Germany). The human CuZnSOD cDNA was amplified by
nested PCR. The first PCR was performed in 20 ul, using 0,5
4l reverse transcription product, 10 uM SODsl1l and SODasl
primers, 300 puM dNTPs, 2 ul of the manufacturer’s 10 x PCR
buffer and 2.5 U Tag-polymerase with 30 cycles of 1 min 95
°C, 1 min 45 9C, 1 min 72°C followed by a second PCR (50 ul)
with 5 pl of the purified first PCR product, 10 uM SOD-
PQE60s2 and SOD-PQE60as2 primers, 300 uM dNTPs, 5 pl of the
manufacturer’s PCR buffer and 2,5 U Tag-polymerase with 30
cycles of 1 min 95 9C, 1 min 60 2C, 1 min 729C (Tag-polymera-

se, Pharmacia Biotech, Uppsala, Sweden). For the subcloning
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into pQE30 expression vector the primers SOD-PQE30-s2 and
SOD-PQE30~as2 were used instead of SOD-PQE60s2/SOD-PQE60as2.

2. Subcloning of human CuZnSOD into pQE60 expression vector
(C-terminal fusion protein) - The SOD-pQE60 PCR product was
purified by gel extraction prior to NcoI/BglII restriction
(New England Biolabs). In order to generate a C-terminal
histidin tag fusion protein the CuZnSOD transcript was
ligated into the.NcoI/BglII treated prokaryotic expression
vector pQE60 (QIAexpress expression kit type IV and type ATG,
Qiagen, Hilden, Germany). For selection, amplification and
sequencing of the CuZnSOD vector construct (CuZnSOD-pQE60),
10 pl ligation product was transformed into E.coli M15[pREP4)
cells (QIAexpress expression kit type ATG, Qiagen, Hilden,
Germany) . Correct reading frames and exclusion of mismatches
were confirmed by radioactive and automated sequencing on
both strands (T7-sequencing kit, Pharmacia Biotech, Uppsala,
Sweden; ABI 377 sequencer, Applied Biosystems, USA).

3. Subcloning of human CuZnSOD into PQE30 expression vector
(N-terminal fusion protein) - The SOD-pQE30 PCR product was
purified by gel extraction prior to direct ligation into the
PCR2.1 vector according to the manufacturer’s protocols
(TA-Cloning Kit, Invitrogen, De Schelp, Netherlands). After
amplification and plasmid purification the pCR2.1-CuZnSOD
vector construct was restricted with BamHI to yield a

CuZnSOD transcript extended at the 3’/-end with the sequence
5’ -GAATTCCAGCACACTGGCGGCCGTTACTAGTGGATCC-3’ which originates
from PCR2.1 vector and includes additional EcoRI/BstX-I/
Spel/BamHI restriction sites. In order to generate a N-termi-
nal histidin tag fusion protein the extended transcript was
ligated into the BamHI/HindIII treated prokaryotic expression
vector pQE30 (QIAexpress expression kit type IV, Qiagen,
Hilden, Germany), blunted by incubation with Klenow-DNA-poly-
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merase and circularized by a second treatment with T4-DNA-Li-
gase (Boehringer Mannheim, Germany). For selection, amplifi-
cation and sequencing of the CuZnSOD vector construct (CuZn-
SOD-pQE30), 10 ul ligation product was transformed into
E.coli M15[pREP4] cells (QIAexpress expression kit type IV
and type ATG, Qiagen, Hilden, Germany). Correct reading
frames and exclusion of mismatches were confirmed by radioac-
tive and automated sequencing on both strands (T7-sequencing
kit, Pharmacia Biotech, Uppsala, Sweden; ABI 377 sequencer,
Applied Biosystems, USA).

4. Site directed mutagenesis (point mutations associated
with the neurological disorder Amyotrophic Lateral Sclerosis
and important for calcineurin/CuZnSOD protein interaction) -
Amino acid substitutions were introduced according to the
manufacturer’s protocol, using the primers SOD-PQE60-A4V
(5’~-caa gcc atg gcg acg aag gtc gtg-3’), SOD-A4V (5'-tcc gcg
acg aag gtc gtg tgc gtg ctg-3’), SOD-G37R (5’-gg aag catt aaa
aga ctg act gaa ggc-3’), SOD-D90A (5'aat gtg act gct gcc aaa
gat ggt gtg-37), SOD-G93A (5’-gct gac aaa gat gct gtg gcc gat
gtg-3’), SOD-Af1lIII (5’-acg cag gaa aga aca tgt gag caa
aag-3'), SOD-BglII (5’'-acg cag gaa aga aga tct gag caa
aag-3’) and the expression vector CuZnSOD constructs CuZn-
SOD-pQE30 and CuZnSOD-pQE60, respectively (Chameleon site
directed mutagenesis kit, Stratagene, San Diego, CA, USA).
Incorporation of the site-directed mutations was confirmed by
DNA sequencing of the expression vector. Site directed
mutagenesis yielded eight additional vector sequences corres-
ponding to eight protein sequences with clinical relevant

amino acid substitutions:

Vector-construct amino acid subst. nucleic acid subst.
(pos. in protein) (pos. in sequ. prot.)
CuZnSOD-pQREGO WT = wild-type = SEQ ID NO 15
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CuZnSOD-pQE60- (A4V)  Ala-4 -> Val-4  c-128 -> t-128
CuZnSOD-pQE60-(G37R) Gly-37 -> Arg-37 g-226 -> a-226
CuZnsSOD-pQE60- (D90A) Asp-90 -> Ala-90 a-386 -> c-386
CuZnSOD-pQE60-(G93A) Gly-93 -> Ala-93 g-395 -> c-395

It

CuzZnsSoD-pQE30 WT = wild-type = SEQ ID NO 13

CuZnSOD-pQE30-(A4V)  Ala-4 =-> Val-4 c-161 -> t-161
CuZnSOD-pQE30-(G37R) Gly-37 -> Arg-37 g-259 -> a-259
CuZnsSOD-pQE30-(D90A) Asp-90 ~-> Ala-90 a-419 -> c-419
CuZnSOD-pQE30-(G93A) Gly-93 -> Ala-93 g-428 -> c-428

S. Recombinant expression and purification of wild-type and
mutated CuZnSOD - The CuZnSOD-pQE60 or CuZnSOD-pQE30 vector
transformed E.coli M15[pREP4] cells were plated on LB /
ampicillin (100 pg/ml) / kanamycin (25 pg/ml) agar. Expres-
sion cultures were grown in 250 ml LB / ampicillin (100
pg/ml) / kKanamycin (25 ug/ml) until the ODggpq was 0.6.
Constitutive leakage expression of human CuzZnSOD was fully
prevented by the repressor plasmid pREP4-lacI. Production of
the human CuZnSOD* fusion proteins was induced by addition of
IPTG (1 mM). After two hours the bacterial cells were harve-
sted by centrifugation (4000 g, 20 min), resuspended in 8 ml
buffer A (20 mM Tris-HCl pH 7.9, 5 mM imidazole, 500 mM

NaCl) and homogenized by three freeze thaw cycles and sonica-
tion on ice (Bandelin sonoplus GM70, 300 W, 3 x 10 sec). The
lysate was centrifuged (10.000 g, 20 min) and incubated with
750 pl CuZn-NTA (nitrilotriacetat)-agarose for batch affini-
ty binding for 1 h at 4 2°C (Qiagen expressionist kit, Qiagen,
Hilden, Germany). CuZn-NTA-agarose was prepared from Ni-
NTA-agarose (Qliagen expressionist kit, Qiagen, Hilden,
Germany) by subsequent washes in:

1) 2 volumes of bidestilled water

2) 3 volumes of regeneration buffer (6 M guanidiniumhydro-

chloride, 0.2 M acetic acid)
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3) 5 volumes bidestilled water
4) 3 volumes 2% SDS

5) 1 volume 25% ethanol

6) 1 volume 50% ethanol

7) 1 volume 75% ethanol

8) 5 volumes 100% ethanol

9) 1 volume 75% ethanol

10) 1 volume 50% ethanol

11) 1 volume 25% ethanol

12) 1 volume bidestilled water
13) 5 volumes 100 mM Na-EDTA pH 8.0
14) 5 volumes bidestilled water

15) 2 volumes 100 mM CuSO, / 100 mM ZnSO4 / 1 mM reduced
glutathion / 1 mM dithiothreitol

16) 2 volumes bidestilled water

17) 2 volumes regeneration buffer (6 M guanidiniumhydrochlo-
ride, 0.2 M acetic acid)

18) 2 volumes buffer buffer A2 (20 mM Tris-HCl pH 7.9, 5 mM
imidazole, 500 mM NaCl, 200 uM CuSO4 / 200 uM ZnS0O04 / 1 mM
reduced glutathion / 1 mM dithiothreitol

The batch was applied to a 30 ml chromatography column,
washed with 15 ml buffer A (20 mM Tris-HCl pH 7.9, 5 mM
imidazole, 500 mM NaCl) and subsequently with 8 ml buffer B
(20 mM Tris-HCl pH 7.9, 60 mM imidazole, 500 mM NacCl).
C-terminal or N-terminal histidin tagged CuZnSOD was eluted
three times with 1,2 ml buffer C (10 mM Tris-HCl, 500 mM
imidazole, 250 mM NaCl). Purity and correct expression
products were checked by immunoblotting or N-terminal protein
sequencing after separation of 20 pl eluate in SDS-PAGE
(discontinuous 12,5 % SDS-PAGE). To examine the protein
levels in bacterial culture all CuzZnSOD variants were induced
synchronously at ODggg = 0.6 with 1 mM IPTG. After 1 h, 2 h,
3 h, 4 h and 20 h, aliquots (1 ml) of E.coli cultures were
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taken, centrifuged and homogenized in buffer A as described.
The pellet was resuspended in 1 ml H,0. Subsequently, 20 ul
of the supernatant (soluble fractions) or 20 wul of the
sonicated pellet suspension (insoluble fractions) were mixed
with 7 pl of denaturing sample buffer (10 % SDS, 10 $ mercap-
toethanol, 20 % glycerol, 130 mM Tris-HCl pH 6.8, 0.03 %
bromphenol blue). The samples were heated for 2 minutes at
80 °C and analyzed by 12 % SDS-PAGE. After coomassie stai-
ning, the electropherograms were digitized with a CCD camera
(Gel Doc 1000, BioRAD) and analyzed by densitometry using
NIH-Image software (1.61).

6. Processing of CuzZnSOD - In order to remove the nonphy-
siological histidin tag and to yield CuzZnSOD useful for
clinical applications the N-terminal histidin tagged CuzZnSoD
was proteolytically processed with cathepsin-C or the C-ter-
minal variant was processed with carboxypeptidase-A accofding
to the manufacturer’s protocols (Boehringer-Mannheim, Mann-
heim, Germany). Treatment with cathepsin-C yielded a prdces—
sed CuZnSOD starting with the amino acids NH;-GSAT
KAVCVLKGDGP (indicated in sequence protocol CuzZnSOD-pQE30 SEQ
ID NO 13). C-terminal fusion protein was yielded the C-termi-
nal amino acid sequence VIGIAQR-COOH (indicated in sequence
protocol CuZnSOD-pQE30 SEQ ID NO 13). Verification was done
by peptide sequencing.

7. Reactivation of CuzZnSOD - In order to yield physiologi-
cally relevant active homodimeric CuZnSOD, the CuZn-NTA
eluate was ultrafiltered through a 5 kD membrane (Omegacell,
Filtron, Northborough, MA, USA). For buffer exchange the
samples were washed three times in reconstitution buffer (50
mM sodium citrate pH 5.5, 1 mM DTT). The protein solutions
were incubated at 8 9C for 7 days (250 ug/ml protein). After

distinct time intervals aliquots of the refolding mixture
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were either analyzed by native gel electrophoresis (2.6 ug
CuZnsSOD) and activity staining or assayed in a spectrophoto-
meter (0.5 - 1 pug CuZnSOD, superoxide dismutase assay kit,
Calbiochem, San Diego, CA, USA). For visualization of protein
bands native gels were stained with coomassie blue. For the
production of larger CuZnSOD amounts M15-E.coli cells were
subsequently grown in 15 ml, 200 ml, 2500 ml and 20 L flasks.
Refolded CuZnSOD proteins were dialyzed against 100 volumes
of buffer D (10 mM Tris-HCl 0.1 % Saccharose) and lyophyliz-
ed.

8. SOD assay and activity staining - Enzymatic activity of
the CuzZnSOD proteins were either analyzed by 10 % native gel
electrophoresis and activity staining with nitrotetrazolium
blue dye or by a quantitative spectrophotometrically assay
according to published protocols (Beauchamp and Fridovich,
1971; Nebot et al., 1993). Protein yields were determined by
the Bradford method (Protein assay kit, BioRAD, Hercules, CA,
USA) . The concentration of purified CuZnSOD was determined
spectrophotometritally using the extinction coefficient 545

= 1.84 x 104 M1 cm~1.

9. Subcloning of human CuznSOD into pEGFP eukaryotic
expression vector and generation of stable transfected PC12
cells (C-terminal fusion protein with enhanced green fluores-
cent protein as a fluorescent marker/label) - Using 10 uM of
the primers SOD-pEGFP-s 5’-ccg cgg gcc cgc cat ggc gac gaa
ggc cgt gtg cgt gc-3’ and SOD-pEGFP-as 5/-gct cac cat ggt ggt
ttg ggc gat ccc aat tac acc ac-3’, 10 ng CuZnSOD-pQE60
vector, 300 uM dNTPs, 5 pl of the manufacturer’s PCR buffer
and 2,5 U Tag-polymerase with 25 cycles of 1 min 95 2C, 1 min
60 2C, 1 min 729°C (50 pl total volume, Tag-polymerase,
Pharmacia Biotech, Uppsala, Sweden) a PCR product was genera-

ted which was cleaved by ApalI/Ncol digestion. The purified
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PCR product was ligated into Apal/Ncol treated pEGFP-N3
vector (Clontech Laboratories, Palo Alto, CA, USA). After
amplification in XL2-Blue cells (25 ug/ ml kanamycin) and
plasmid purification the CuZnSOD-pEGFP vector construct was
transfected into PCl2 rat adrenal pheochromocytoma cells
using the calPhosT™ Transfection Kit according to the manu-
facturer’s protocols (Clontech Laboratories, Palo Alto, CA,
USA) . Stable transfected CuZnSOD-pEGFP clones were selected
by fluorescence microscopy (exitation 488 nm/ emission 520
nm, MRC 1024 confocal microscope, BioRAD Laboratories,
Hercules, CA, USA).

10. Cloning of the regulatory subunit human calcineurin-B -
Cloning of human calcineurin-B was performed by reverse
transcription PCR using human brain poly-A-RNA as template
(Clontech, Palo Alto, CA, USA). The oligonucleotides CNBa-s1
5’-ccg ccg acc cgc cga gca-3’, CNBa-asl 5/-ggt act ctc tga
taa gag-3’, CNBa-s3 5’-gga att ccc cgg gga aag agg aga aat
taa cta tgg gaa atg agg caa gtt atc-3’, CNBa-as2 5’-ttc cgg
gcc caa gct tct aat taa tca cac atc tac cac cat c-3’ were
supplied by Interactiva (Ulm, Germany). Reverse transcription
was performed with the CNBa-asl primer and 100 ng of po-
ly-A-RNA according to the manufacturer’s protocol (Expand
reverse transcriptase, Boehringer Mannheim, Germany). The
human calcineurin-B cDNA was amplified by nested PCR. The
first PCR was performed in 20 pl, using 0.5 pl reverse trans-
cription product, 10 uM CNBa-s and CNBa-asl primers, 300 uM
dNTPs, 2 ul of the manufacturer’s 10 x PCR buffer and 2.5 U
Pfu-polymerase with 20 cycles of 1 min 95 °2C, 1 min 55 eC, 2
min 72 °C followed by a second PCR (50 pl) with 5 pl of the
purified first PCR product, 10 uM CNBa-s3 and CNBa-as2
primers, 300 uM dNTPs, 5 ul of the manufacturer’s PCR buffer
and 2.5 U Pfu-polymerase with 20 cycles of 1 min 95 2C, 1 min
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55 eC, 1 min 729C (Pfu-polymerase, Stratagene, San Diego, CA,
USA) .

11. Cloning of the catalytic subunit human calcineu-
rin-A-Alpha and splicevariants - Cloning of human calcineu-
rin-A-alpha was performed by reverse transcription PCR using
human brain poly-A-RNA as template (Clontech, Palo Alto, CA,
USA) . The oligonucleotides CNAa-sl 5’-gcg tcg ctg tcc tcc ggc
agc-3’, CNAa-asl 5’-gtg aac agg aag tgg tca ctg-3’, CNAa-s2
5/-cat gcc atg gatc cat gtc cga gcc caa ggc-3/, CNAa-as4
57/-tcc ccc cgg ggta ccc tag tta atc act gaa tat tgc tgc tat
tac-3’ were supplied by Interactiva (Ulm, Germany). Reverse
transcription was performed with the CNAa-asl primer and 100
ng of poly-A-RNA according to the manufacturer’s protocol
(Expand reverse transcriptase, Boehringer Mannheim, Germany).
The human calcineurin-A-Alpha cDNA was amplified by nested
PCR. The first PCR was performed in 25 ul, using 0,5 ul
reverse transcription product, 10 uM CNAa-s1 and CNAa-asl
primers, 200 uM ANTPs, 2.5 ul of the manufacturer’s 10 x PCR
buffer and 1.25 U Pfu-polymerase with 30 cycles of 40 seconds
at 95 2eC, 40 seconds at 55 9C, 3 min 72 9C followed by a
second PCR (25 pul) with 2.5 pl of the purified first PCR
product, 10 uM CNAa-s2 and CNAa-as2 primers, 200 uM dNTPs,
2.5 pul of the manufacturer’s PCR buffer and 2.5 U Pfu-poly-
merase with 25 cycles of 40 seconds at 95 2C, 40 seconds at
55 eC, 3 min 72 °C (Pfu-polymerase, Stratagene, San Diego,
CA, USA).

Hereby a new splicevariant was identified, which is impor-
tant for calcium regulation and proteolytic regulation of
calcineurin-A. The splicevariant lacks the hole catalytic
phosphatase domain and part of calcineurin-binding-site

(Elimination of nucleic bases 208-1317 in sequence protocol
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CNAal-pQE30 SEQ ID NO 17). The corresponding vector is named
CNAa3-pQE30:

Location/Qualifiers

151..606 /note="splicevariant: Calcineurin A alpha 1 lacking
phosphatase domain, newly generated N-terminus exhibits
protease activity"

115..150 /note="His-Tag"

649..1161 /note="Calcineurin B;Calcineurin B alpha ca?*t

binding"

12. Cloning of the catalytic subunit human calcineurin-A-Beta
and splicevariants - PCR was performed as described under 11.
with the exception that the primers CNAb-sl 5’-gag cct agc
cga gcc ccg gg-3’ and CNAb-asl 5’-ctg gga agt agt ggg tca
ctg-3’ were used for the first PCR and the primers and
CNAb-s2 5’- cat gcc atg gat cca tgg ccg ccc cgg agc c-3’ and
CNAb-as4 5’- tcc ccc cgg ggt acc cta gtt aat cac tgg gca gta
tgg ttg cca g-3’ were used for second PCR.

13. Cloning of the catalytic subunit human calcineurin-A-Gam-
ma and splicevariants - PCR was performed as described under
11. with the exception that the primers CNAg-sl 5’-gga gcc
tgg agg agg ccg ag-3’ and CNAg-asl 5’-cgg cag gac tct aag tca
tga-3’ were used for the first PCR and the primers and
CNAg-s2 5’-cat gcc atg gat cca tgt ccg gga ggc gct tc-3’ and
CNAg-as4 5’-tcc ccc cgg ggt acc cta gtt aat cat gaa tgg gct

ttc ttc cct t-3’ were used for second PCR.

Hereby a new splicevariant was identified, which is important
for calcium regulation and proteolytic regulation of calci-
neurin-A. The splicevariant with human exon is not yet
available in gene database (substitution of nucleic bases
1474-1503 in sequence protocol CNAg2-pQE30 SEQ ID NO 32) with



10

15

20

25

30

WO 00/05363 PCT/EP99/05220

5/-ACA GTA GAA GCG GTA GAG GCC CGG GAA GCC-3'" (corresponding
peptide: NH,-TVEAVEAREA-COOH). The corresponding vector is
named CNAg3-pQE30.

Location/Qualifiers

115..150 /note="His-Tag"

151..1689 /note="Calcineurin-A-Gamma-2"

1474..1503 /note="human brain calcineurin-A-gamma alter-
native exon = interaction domain with cytoskelett, death-do-

main homolog, stomatin homolog"
1690..1731 /note="RBS&MCS2"
1732..2244 /note="Calcineurin-B"

14. Subcloning of calcineurin-B and calcineurin-A variants
into pQE30 - For the recombinant expression in procaryotic
cells calcineurin-B was subcloned with either calcineu-
rin-A-alphal, calcineurin-A-alpha2, calcineurin-A-betal,
calcineurin-A-beta2, calcineurin-A-gammal or calcineur-
in-A-gamma2. The purified calcineurin-A-alpha, calcineu-
rin-B-alpha or calcineurin-A-gamma PCR products (described in
11. - 13.) were restricted with BamHI/XmaI. The purified
calcineurin-B product (described in 10.) was restricted with
XmaI/HindIII and ligated together with the respective calci-
neurin-A-fragment into the BamHI/HindIII treated vector
PQE30 to yield the final procaryotic expression vector
constructs CNAal-pQE30, CNAa2-pQE30, CNAa3~-pQE30, CNAbl-
PQE30, CNAb2-pQE30, CNAgl-pQE30, CNAgG2-pQE30 and CNAg3-pQE30.

15. Recombinant coexpression and purification of calcineu-
rin-B/calcineurin-A heterodimers with CuZnSOD - CNAal-pQE30,
CNAa2-pQE30, CNAa3-pQE30, CNAbl-pQE30, CNAb2-pQE30, CNAgl-
PQE30, CNAg2-pQE30 or CNAg3-pQE30 were transformed into
E.coli M15[pREP4])[CuZnSOD-pQE30] to yield cells able to

coexpress calclneurin-A, calcineurin-B and CuZnSOD. cells
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were plated on LB / ampicillin (100 ug/ml) / kanamycin (25
#g/ml) agar. Expression cultures were grown in 250 ml LB /
ampicillin (100 pg/ml) / kanamycin (25 pg/ml) until the ODggg
was 0.6. Constitutive leakage expression was prevented by the
repressor plasmid pREP4-lacI. Production of the human calci-
neurin-A/calcineurin-B histidin tagged heterodimers was
induced by addition of IPTG (1 mM). After four hours the
bacterial cells were harvested by centrifugation (4000 g, 20
min), resuspended in 8 ml buffer A (20 mM Tris-HCl pH 7.9, 5
mM imidazole, 500 mM NaCl) and homogenized by three freeze
thaw cycles and sonication on ice (Bandelin sonoplus GM70,
300 W, 3 x 10 sec). The lysate was centrifuged (10,000 g, 20
min) and incubated with 750 pul Fe-NTA-agarose for batch
affinity binding for 1 h at 4 °C (Qiagen expressionist kit,
Qiagen, Hilden, Germany). Fe-NTA-agarose was prepared from
Ni-NTA-agarose (Qiagen expressionist kit, Qiagen, Hilden,
Germany) by subsequent washes in:

1) 2 volumes of bidestilled water

2) 3 volumes of regeneration buffer (6 M guanidiniumhydro-
chloride, 0.2 M acetic acid)

3) 5 volumes bidestilled water

4) 3 volumes 2% SDS

5) 1 volume 25% ethanol
6) 1 volume 50% ethanol
7) 1 volume 75% ethanol
8) 5 volumes 100% ethanol
9) 1 volume 75% ethanol

10) 1 volume 50% ethanol

11) 1 volume 25% ethanol

12) 1 volume bidestilled water

13) 5 volumes 100 mM Na-EDTA pH 8.0

14) 5 volumes bidestilled water

15) 2 volumes 100 mM FeSO; / 1 mM reduced glutathion / 1 mM
dithiothreitol/ 100 mM ascorbic acid
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16) 2 volumes bidestilled water

17) 2 volumes regeneration buffer (6 M guanidiniumhydrochlo-
ride, 0.2 M acetic acid)

18) 2 volumes buffer buffer A3 (20 mM Tris-HCl pH 7.9, 5 mM
imidazole, 500 mM NaCl, 200 uM FeSO4 / 1 mM reduced gluta-
thion / 1 mM dithiothreitol/ 1 mM ascorbic acid

The batch was applied to a 30 ml chromatography column,
washed with 15 ml buffer A4 (20 mM Tris-HCl1l pH 7.9, 5 mM
imidazole, 500 mM NaCl/ 1 mM reduced glutathion / 1 mM
dithiothreitol/ 1 mM ascorbic acid) and subsequently with 8
ml buffer B (20 mM Tris-HCl pH 7.9, 60 mM imidazole, 500 mM
NaCl/ 1 mM reduced glutathion / 1 mM dithiothreitol/ 1 mM
ascorbic acid). N-terminal histidin tagged calcineurin-A/cal-
cineurin-B heterodimer was eluted three times with 1.2 ml
buffer ¢ (10 mM Tris-HC1l, 500 mM imidazole, 250 mM NaCl/1l mM
reduced glutathion / 1 mM dithiothreitol/ 1 mM ascorbic
acid, buffer was degased and subsequently saturated with
nitrogen). To prevent oxidation of calcineurin, the eluate
was stored at -80 2C in nitrogen containing and oxygen free
vials. Purity and correct expression products were checked by
immunoblotting or N-terminal protein sequencing after separa-
tion of 20 pl eluate in SDS-PAGE (discontinuous 12,5 %
SDS-PAGE) .

16. Subcloning of human calcineurin-A-Alpha into pEGFP
eukaryotic expression vector and generation of stable trans-
fected PCl2 cells (C-terminal fusion protein with enhanced
green fluorescent protein as a fluorescent marker) - The
vector CNAa2-pQE30 was digested with BamHI/Xmal to generate a
sticky end CNAa2 fragment. The purified fragment was ligated
into Bgl-II/Xmal treated pEGFP-Cl vector (Clontech Laborato-
ries, Palo Alto, CA, USA). After amplification in XL2-Blue

cells (25 pg/ ml kanamycin) and plasmid purification the
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CNAa-pEGFP vector construct was transfected into PCl2 rat
adrenal pheochromocytoma cells using the calPhos™ Trans-
fection Kit according to the manufacturer’s protocols (Clon-
tech Laboratories, Palo Alto, CA, USA). Stable transfected
CNAa-pEGFP clones were selected by fluorescence microscopy
during a three month propagation procedure (exitation 488
nm/emission 520 nm, MRC 1024 confocal microscope, BioRAD

Laboratories, Hercules, CA, USA).

17. Subcloning of calcineurin-A-Beta into pEGFP - The same
procedure as described in 16. was applied except that the
CNAa2-pQE30 vector was substituted by CNAb2-pQE30 to generate
CNAb-pEGFP.

18. Subcloning of calcineurin-A-Gamma into pEGFP - The same
procedure as described in 16. was applied except that the
CNAa2-pQE30 vector was substituted by CNAg2-pQE30 to generate
CNAg-pEGFP.

19. VWestern blotting and protein sequencing - Transfer of
purified proteins from 12% SDS-PAGE to PVDF membranes (Boeh-
ringer-Mannheim, Mannheim, Germany) was performed according
to standard protocols using transfer buffer (48 mM Tris, 39mM
Glycine, 20% methanol, 1% SDS, pH 9.2) and following blotting
conditions: 75 min at 25 V/110 mA. Blocking, washing and
detection (HRP detection system) were performed according to
the manufacturer’s protocols (ECL kit, Amersham, Buckingham-
shire, UK). An anti~human CuZnSOD antibody (1:5,000 dilution,
rabbit polyclonal anti-human SOD1 antibody; BIOMOL, Hamburg,
Germany) was used as primary antibody and an anti-rabbit IgG
antibody (1:10,000 dilution) labeled with HRP was used as
secondary antibody. For the detection of calcineurin-A
(alpha, beta, gamma isoforms) a polyclonal calcineurin-A

antibody was used as 1:5000 dilution (Sigma Aldrich, Deisen-
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hofen, Germany). For N-terminal protein sequencing the PVDF
membrane was soaked in 100% methanol. Proteins which seemed
to be blocked by N-terminal posttranslational modifications
were treated with acylamino-acid-peptidase according to the
manufacturer’s protocol (Boehringer-Mannheim, Mannheim,
Germany). Coomassie brilliant blue stained bands were cut
out. Automated Edman degradation of peptides was performed on

an Applied Biosystems protein sequencer (476A).

20. Calcineurin phosphatase assay - 100 ng - 4 pg recombinant
calcineurin (calcineurin-A/B heterodimer), 100 ng - 1 ug
purified bovine brain calcineurin (Sigma Aldrich, Deisenho-
fen, Germany) or 100 pg homogenized tissue or cell extracts
were used for classical calcineurin phosphatase assays. 100
4g cells or tissue were homogenized exactly as described
(Stemmer et al., 1995). Partly purified and redox sensitive
calcineurin was prepared by centrifugation at 14,000 rpm at
4°C for 10 min (Eppendorf Centrifuge 5417R) and the resulting
supernatant was separated on a 1.5 x 10 cm Sephadex-G50
gelfiltration column as described (Stemmer et al., 1995),
(Gold et al., 1997). Phosphotyrosine phosphatase assay was
performed in microplates (100 wpl total assay volume) either
using 30 upM fluoresceinmonophosphate or 20 mM para-nitrophe-
nylphosphate (Sigma Aldrich, Deisenhofen, Germany); 10 ul
recombinant, purified or partly purified and assay buffer

(25 mM Tris/HCl, pH 7; 2 mM CaCl,; 0.1 uM calmodulin; 25 uM
FK506) . After starting the enzymatic reaction with para-ni-
trophenylphosphate or fluoresceinmonophosphate the absorbance
at 405 nm (para-nitrophenylphosphate) or fluorescence ( A
exication = 485 nm; 2 cpjssion = 520 nm) was monitored over
20 min at 30°C using a UV/VIS/fluorescence microplate photo-
meter (Biolumin 960 kinetic fluorescence/absorbance photome-
ter, Molecular Dynamics). Phosphoserine phosphatase assay was

performed as described (Hubbard and Klee, 1991), (Wang et
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al., 1996). In short: 40 ul recombinant or partly purified
calcineurin was mixed with test buffer (40 mM Tris/HCl pH 8;
0.1 M KCl; 0.4 mg/ml BSA; 0.67 mM DTT; 0.67 uM calmodulin; 1
uM FKBP binding protein; 0.5 uM ocadaic acid for inhibition
of phophatase Al and A2) and enzymatic reaction and calcium
induced redox-inactivation of calcineurin started by addition
of 20 ul substrate buffer (7.7 uM radioactive phosphorylated
RII-peptid, 2.0 mM CaCl,). The assay was performed in dupli-
cates and the addition of 1 uM FK506 or cyclosporine was used
to verify calcineurin activity for each reading point. The
protective effect of CuZnSOD against redox inactivation of
calcineurin was determined by addition of 3 ug recombinant
human wild-type or mutated CuZnSOD (constant CuzZnSOD protein)
or addition of 1.67 units of recombinant human wild-type or
mutated CuZnSOD (constant CuZnSOD activity). The reaction
mixture was incubated for 2 min at 30°C and stopped with 100
mM potassium phosphate / 5% TCA. The reaction mixture was
passed through a 0.5 ml ion-exchange column (Dowex; AG
50W-X8, BioRad) and the unbound phosphate eluted with 0.5 ml
water. The quantity of released phosphate was determined by a

scintillation counting.

An enzymatic protein phosphatase assay was established using
the nonphysiological substrate fluoresceinmonophosphate
(FMP) . Assuming a Michaelis-Menten kinetic for FMP and using
the Lineweaver-Burk method for analysis of kinetic data a Ky
of 40 uM and a Vpgyx of 400 umol / min was determined. The
assay was applicable to calcineurin and magnesium dependent
proteinphosphatase 2C (data not shown, (Grothe et al.,
1998)). The enzymatic activity is linear in the range of 12.5
PM to 75 pM calcineurin. FMP is more sensitive than para-ni-
trophenylphosphate (pNPP). Neither FMP nor pNPP are useful to
measure calcineurin activity in crude preparations by inhibi-

tion with the immunsuppressive drugs FK506 or cyclosporine



10

15

20

25

30

WO 00/05363 PCT/EP99/05220

(cell homogenate, partly purified calcineurin). Both substra-
tes also failed to measure calcium induced redox-inactivation
of calcineurin or CuzZnSOD mediated protection of this inacti-
vation. The inhibition assay also failed when calcium was
substituted against other divalent cations (Ni2%t, Mg?*). only
the physiological relevant substrate could be used in an -
immunsuppressive drug inhibitory assay (RII-peptide phospho-
peptide). In the classic radioactive assay 95% inhibition
with 1 uM FK506 or cyclosporine was determined. It is conclu-
ded that inhibition of calcineurin activity by immuno-
suppresive drugs needs larger molecular weight substrates
than pNPP and FMP. Furthermore it is concluded that redoxsen-
sitivity is linked to phosphoserine phosphatase activity and
therefore not detectable with phosphotyrosine analoges like
pPNPP or FMP. The recombinant human wild-type CuZnSOD and
purified human erythrocyte CuznSOD (Sigma Aldrich, Deisenho-
fen, Germany) were effective to protect 50-100% of calcineu-
rin after calcium induced redox inactivation. Mutated CuZnSOD
proteins, associated with the severe neurological disorder
amyotrophic lateral sclerosis, were less effective to protect

calcineurin against redox inactivation.

Protective effect of CuZnsSoD of calcium induced inactivation

of calcineurin

Percentage of FK506 inhibitable RII-phos-
phopeptide activity after 20 min compared

with the activity at 0 min

human CuznSOD constant protein constant activity

(3 uqg) (1.67 U)
erythrocyte wild-type 57 +/-10 % 57 +/-10 %
(8330 U/mg)

o\°

recombinant wild-type 70 +/-33 58 +/-22 %
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- 31 -
(6380 U / mqg)

recomb. mutation D90A 42 +/-17 % 32 +/-15 %
(4590 U/ mg)

recomb. mutation G93A 16 +/-16 % 21 +/-22 %
(2130 U/ mg)

recomb. mutation A4V 22 +/-27 % 8 +/-3 %
(1820 U/ mg)

control (no CuZnSO0D) 9 +/-7 % 9 +/-7 %
(0 U / mg)

The protective effect does not depend on CuZnSOD activity
since higher protein amounts of mutated CuZnSOD corresponding
to a higher enzymatic activity were even less effective in

protection of calcineurin.

Therefore it is concluded that amino acid substitutions,
associated with familial amyotrophic lateral sclerosis, are
important for the protein interaction of calcineurin and
CuZnSOD and therefore are involved in the CuZnSOD mediated
protection of calcium induced redox inactivation of calcineu-
rin. Since this protective effect is disturbed in amyotrophic
lateral sclerosis and protection of calcineurin by CuZnSOD it
may also be important in other neurological and cardiovascu-
lar diseases (Alzheimer, Parkinson, epilepsy, ischemia,

heart-failure).

An high-throughput bioassay was developed to detect and
isolate artificial or endogenous drugs enhancing (activators)
CuZnSOD-calcineurin interaction and therefore protecting
calcineurin against redox-inactivation or drugs reducing
(inhibitors) CuzZnSOD-calcineurin interaction and therefore
inhibit calcineurin activity. Inhibitors are useful to
substitute toxic immunsuppressive drugs like FK506 or cyclo-

sporine. Activators and inhibitors may be useful for the
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therapeutical treatment of amyotrophic lateral sclerosis,
Parkinson, Alzheimer, epilepsy, ischemia and cardiovascular

diseases.

21. High Throughput BioAssay using recombinant calcineurin-a,
recombinant calcineurin-B, calmodulin and recombinant CuZnSOD
(analytical assay to identify activators or inhibitors of
CuzZnsOD/calcineurin interaction) - Laser fluctuation correla-
tion spectroscopy (FCS) is a useful tool to quantify ligand-
ligand interactions. The fluorescence F(t) of a optical well
defined volume element which is excitated by a confocal laser
is monitored as a function of time. The temporal autocorrela-
tion of the fluorescence fluctuation ¢ F(t) yields the time
scale of this dynamics and the average number of independent
fluorophores 1in the probe volume. If the fluorescene fluctua-
tion arise from diffusive motion and from fluorescence
sensitive reaction, fluorescent fluctuation correlation
function signal is approximated by the formula:
Gpr () = Gpirr(T) * [1+A * exp( - kg * €)1
Z’= fluorescence correlation time
kr = apparent binding constant of the fluorescent labeled
ligand

A = equilibrium coefficent dependent constant

If one measurement is performed with a solution only contai-
ning the fluorescent labeled ligand and a second measurement
is performed with a solution containing the fluorescent
labeled ligand and an interacting molecule the correlation
function Gpr can be separately analyzed and yields binding
parameters of the interacting molecules. Upon binding of the
ligand to the interacting molecule the hydrodynamic radius
increases and therefore the diffusion coefficient decreases

resulting in a longer correlation time.
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A fluorescence labeled recombinant CuZnSOD as a fluorescent
label was used to monitor the binding dynamics to calcineu-
rin. CuZnSOD was labeled with Oregon-Green-514 dye according
to the manufacturer’s protocols (FluoReporter Protein labe-
ling Kit, Molecular Probes, Leiden, Netherlands). The amount
of fluorescent dye labels per CuZnSOD dimer was quantified by
determining the ratio of the absorbance at 265 nm (CuZnSOD
protein) / 514 nm (Oregon-dye). The diffusion constant and
correlation time of the labeled CuZnSOD (100 nM) was measured
on a bovine serum albumin treated glass plate with an confo-
cal laser microscope attached to an autocorrelator (&
excitation = 488 nm, 4 eopigsion = 511 nm) in 10 ul assay
buffer containing 50 mM sodiumphosphate pH 7.1, 150 mM NacCl,
0.67 mM DTT, 0.67 uM calmodulin, 0.67 mM CaCl,, 1 mM MgCl,.
The beam from a modelocked Ti:Sa or cw argon ionlaser was
collimated to fill the back aperture of a immersion micro-
scope objective (Zeiss C-Apochromat 63x1.2w), producing a
small diffractionlimited spot. The emitting fluorescent light
was collected by the same objective separated from the
excitation light by a beamsplitter/filter combination and
imaged first to a variable pinhole and than to the detector
(Avalanche Photodiode EG&G SPCM AQ161 or PMT Hamamatsu
R5600-03). The labeled CuZnSOD exhibited an autocorrelation
time corresponding to a hydrodynamic radius of 41,000 Dalton
which is comparable to the expected molecular weight of the
homodimer (34,600 Dalton). Next 0.2 ul calcineurin-A/B
heterodimer (5 uM) was added to a labeled CuZnSOD mixture and
the fluorescence correlation signal was determined. The
hydrodynamic radius increases from 41 kDa to 90 kDa indica-
ting that approximatly one calcineurin heterodimer interacts
with one CuZnSOD dimer (expected: 114 kDa). Using mutated
D90A CuZnSOD yielded an apparent molecular weight of 180.000

kDa indicating the formation of calcineurin/CuZnSOD aggrega-
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tes. The apparent binding constant between human wild-type
CuZnSOD and calcineurin was estimated as kp = 2 x 1076 M +/-
1 x 107% M. It is concluded that laser correlation spectro-
scopy is useful to perform a ultra high throughput screening
for ligands diminishing the CuZnSOD/calcineurin interaction
which simply can be monitored by a reduction of the autocor-
relation time after addition of a potential drugs. It is
possible to screen for suitable substances using substances
available in chemical, peptide or natural compound screening

libraries.

22. High Throughput BioAssay using recombinant calcineurin-A,
recombinant calcineurin-B, calmodulin and RII-Fluophos
(analytical assay to identify activators or inhibitors of
calcineurin) - RII peptide was synthesized according to
standard peptide synthesis protocols ((Blumenthal et al., .
1988); Interactiva, Ulm, Germany). To generate a fluorescent
labeled peptide which furthermore contains a phosphoester at
Ser-15, amino acid residue Ser-15 was coupled with fluo-
resceine-phosphoamidit (FluoreDite Labeling Reagent, Persep-
tive Biosystems), which is usually used for labeling of
nucleotides, to yield RII-Fluophos (Interactiva, Ulm, Germa-
ny). The expected molecular weight (2578.8 Dalton) was
confirmed by mass spectrometry (2580.6 Dalton). The Fluo-
phos-RII-peptide was not converted by calcineurin as was
monitored by fluorescence spectrometrie (Biolumin 960 UV-
/VIS/fluorescence microplate reader). Therefore Fluo-
phos-RII-peptide was used in laser fluorescence correlation
spectroscopy as described in paragraph 20 exept that &
excitation was 488 nm and A ecpission Was 520 nm. Further-
more, labeled CuZnSOD was substituted by 10 nM Fluo-
phos-RII-peptide yielding a hydrodynamic radius corresponding
to 4 kDa (expected 2.6 kDa). After calcineurin addition the

molecular weight increases to 100.000 kDa and a binding
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constant of Kg = 0.6 x 10 "6 M is estimated. Binding con-
stants were comparable between the six calcineurin iso-
forms/splicevariants. It is concluded that laser correlation
spectroscopy is useful to perform a ultra high throughput
screening for ligands directly substrate binding to calcineu-
rin by simply monitoring the autocorrelation time after
addition of potential drugs. By descriminating the binding
properties of potential drugs to the six different heterodi-
mer combinations (calcineurin-A-alphal/calcineurin-B, calci-
neurin-A-alpha2/calcineurin-B, calcineurin-A-betal/calcineu-
rin-B, calcineurin-A-beta2/calcineurin-B, calcineurin-A-gam-
mal/calcineurin-B, calcineurin-A-gammaz2/calcineurin-B) it is
possible to identify tissue specific and therefore less toxic

calcineurin inhibitors.

It is possible to combine the screening procedures described
in paragraph 20 and 21 strategically: substances which are
able to inhibit the calcineurin-CuzZnSOD interaction (positive
hit in paragraph 20) but failed to show an effect in procedu-
re 21 (negative hit) are predominantly positive candidates
for the therapeutical use in neurological disorders because a
toxic immunosuppressive side effect is less probable. Sub-
stances which fail to inhibit the calcineurin-CcuzZnSOD inter-
action (negative hit) but show an effect in procedure 21
(positive hit) are predominantly positive candidates for
immunosuppression. Substances effective in both procedures

are likely to be toxic.

23. Cellular BioAssay using eucaryotic cells transfected with
calcineurin-A-EGFP fusionprotein or CuZnSOD-EGFP fusion
protein - PCl12 cells stably transfected with CuZnSOD and
calcineurin isoenzymes serve as a model for monitoring the
effects of CuZnSOD or calcineurin overexpression in neuronal

cells. CuZnSOD reportedly has been implicated to be involved
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in the mediation of hypoxie tolerance, whereas calcineurin
overexpression is associated with epileptogenesis, Parkinso-
nism or Alzheimers disease. It is possible to use theses
cells subsequently to the identification of potential drugs
in screening protocols 20 und 21. Toxicity of potential
neuroprotective drugs and the effect on the subcellular
distribution of calcineurin-isoforms or CuZnSOD, respectively

can be monitored.

24. Pull-Down-BioAssay using histidine tagged recombinant
CuZnSOD to purify CuZnSOD interacting ligands (Preparative
assay to isolate activators or inhibitors of CuzZnSOb/calci-
neurin interaction from biological sources) - Recombinant
purified histidine tagged CuzZnSOD in 50 mM sodiumphosphate
buffer pH 8.0 was attached to CuZn-NTA magnetic agarose beads
by incubating 100 pl beads suspension with 100 wl CuzZnSOD
solution (0.3 pg/pl) in 96 well microplates for 30 minutes at
room temperature on a microplate shaker (600 rpm). CuZn-NTA
magnetic beads were generated from Ni-NTA beads by applying
the same procedure as described under paragraph 5 (Ni-NTA
magnetic agarose beads, Qiagen, Hilden, Germany). The micro-
plate was placed on the 96 well magnet for 1 minute and the

supernatant removed from the wells.

Cytosolic ligands were isolated as follows: 200 upl inter-
action buffer (50 mM NaH,PO,, 300 mM NaCl, 20 mM imidazole pH
8.0, 0.1 % Tween-80) were added to the CuZn-NTA agarose
beads/CuZnSOD containig wells and placed on the 96 well
magnet to remove interaction buffer. 100 mg tissue, cells or
other biological specimen to be analyzed for CuZnSOD inter-
acting ligands were homogenized in 200 ul lysis buffer (50 mM
NaH,PO,4, 300 mM NaCl, 10 mM imidazole pH 8.0, 0.1 % Tween-80)
using a dounce homogenizer. The lysate was cleared by 30 min

centrifugation at 10,000 g at 4 9°C. The supernatant was
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applied to the wells containing CuZn-NTA absorbed recombinant
human CuZnSOD, mixed and incubated for 60 minutes at 0 ©oC.
The microplate was placed on the 96 well magnet for 1 minute
to remove the supernatant. After removal of the lysate the
wells were washed twice by adding 200 pl interaction buffer.
Elution of CuZnSOD and interacting ligands was achieved by
addition of 100 pl elution buffer (50 mM NaH,PO,, 300 mM
NaCl, 250 mM imidazole pH 8.0, 0.1 % Tween-80).

Membranous ligands were isolated as follows: denaturing
interaction buffer (6 M guanidine-HCL, 100 mM NaH,PO, pH 8.0,
0.1 ¥ Tween-80) was added to the CuZn-NTA agarose beads/
CuZnSOD containig wells and placed on the 96 well magnet to
remove interaction buffer. The pellet from the procedure
above was solubilized in 200 pl denaturing interaction buffer
(6 M guanidine-HCL, 100 nM NaH,PO, pH 8.0, 0.1 % Tween-80)
for 60 minutes at room temperature. The solubilisate was
cleared by 30 min centrifugation at 10,000 g at room tempera-
ture. The supernatant was applied to the wells containing
CuZn-NTA absorbed recombinant human CuZnSOD, mixed and
incubated for 60 minutes at room temperature. The microplate
was placed on the 96 well magnet for 1 minute to remove the
supernatant. The wells were washed once with 200 gl denatu-
ring interaction buffer (6 M guanidine-HCL, 100 mM NaH,PO, pH
8.0, 0.1 % Tween-80) and a second time with 200 ul denaturing
wash buffer (8 M Urea, 100 mM NaH2PO4 pH 8.0, 0.1 % Tween-
~-80). Elution of CuZnSOD and interacting ligands was achie-
ved by addition of 100 pl denaturing elution buffer (8 M
Urea, 100 mM NaH,PO4 pH 4.0, 0.1 % Tween-80).

To remove low molecular weight ligands for HPLC analysis, the
eluates (cytosolic or membranous) were ultrafiltered through
a 5 kDa membrane as described under 7. Low molecular weight

ligands were separated on a preparative reverse phase HPLC
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(UV detection at 200 nm). Homogeneity and molecular weight of
UV detectable fractions were analyzed by mass spectrometry.
High molecular weight ligands (ultrafiltration remainder)
were separated on a 10% polyacrylamide gel and protein bands
identified by sequencing or MALDI mass spectrometrie as
described under 19. Interacting nucleic acid was analyzed by
separating the membranous eluate on a 1 % agarose gel and
staining with ethidium bromide. Fluorescent bands were
extracted from the agarose (Qiagen gel extraktion kit,
Qiagen, Hilden, Germany) subjected to digestion with Rsal and

subcloned into Rsal treated pQE30 vector for DNA sequencing.

25. Pull-Down-BioAssay using histidine tagged recombinant
calcineurin-A and calcineurin-B to purify calcineurin inter-
acting ligands (Preparative assay to isolate activators or
inhibitors of CuZnSOD/calcineurin interaction from biological
sources) - Isolation and identification of calcineurin
interacting ligands was performed analogous to paragraph 24
with the exception that recombinant calcineurin-A/B heterodi-
mer was attached to Fe-NTA magnetic agarose beads which were
prepared as described under paragraph 15. Furthermore six
different heterodimer combinations were used (calci-
neurin-A-alphal/calcineurin-B, calcineurin-A-alpha2/calcineu-
rin-B, calcineurin-A-betal/calcineurin-B, calcineurin-A-be-
ta2/calcineurin-B, calcineurin-A-gammal/calcineurin-B,
calcineurin-A-gamma2/calcineurin-B) to descriminate between

isoenzyme and splicevariant specific interaction partners.
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Content of sequence listing
eukaryotic expression vector CuZnSOD-EGFP (CuZnSOD-
PEGFP) (DNA)
CuZnSOD (PRT)
EGFP (PRT)
eukaryotic expression vector EGFP-Calcineurin A alpha
(CNAa-pEGFP) (DNA)
EGFP (PRT)
Calcineurin A alpha (PRT)
eukaryotic expression vector EGFP-Calcineurin A beta
(CNAb-pEGFP) (DNA)
EGFP (PRT)
Calcineurin A beta (PRT)
eukaryotic expression vector EGFP-Calcineurin A gamma
(CNAg-pEGFP) (DNA)
EGFP (PRT)

Calcineurin A gamma (PRT)
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13. prokaryotic expression vector His-CuZnSOD (CuZnSOD-
PQE30) (DNA)

14. CuZnSOD (PRT)

15. prokaryotic expression vector CuzZnSOD-His (CuZnSOD-
PQE60) (DNA)

16. CuZnSOD (PRT)

17. prokaryotic expression vector His-Calcineurin A alphal-
Calcineurin B (CNAal-pQE30) (DNA)

18. Calcineurin A alphal (PRT)

19. Calcineurin B (PRT)

20. prokaryotic expression vector His-Calcineurin A alpha2-
Calcineurin B (CNAa2-pQE30) (DNA)

21. Calcineurin A alpha2 (PRT)

22. Calcineurin B (PRT)

23. prokaryotic expression vector His-Calcineurin A betal-
Calcineurin B (CNAb1-pQE30) (DNA)

24. Calcineurin A betal (PRT)

25. Calcineurin B (PRT)

26. prokaryotic expression vector His-Calcineurin A beta2-
Calcineurin B (CNAb2-pQE30) (DNA)

27. Calcineurin A beta2 (PRT)

28. Calcineurin B (PRT)

29. prokaryotic expression vector His-Calcineurin A gammal-
Calcineurin B (CNAgl-pQE30) (DNA)

30. Calcineurin A gammal (PRT)

31. Calcineurin B (PRT)

32. prokaryotic expression vector His-Calcineurin A gamma2-
Calcineurin B (CNAg2-pQE30) (DNA)

33. Calcineurin A gamma2 (PRT)

34. cCalcineurin B (PRT)

35. peptide RII (PRT)
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Method for screening of modulators of calcineurin activity

Claims:

1. Method for screening of modulators of calcineurin activi-
ty, characterized in that an interaction between calcineurin

and superoxide dismutase is monitored, comprising the follo-

wing steps

- forming of a complex comprising at least calcineurin
and superoxide dismutase under incubation with at least
one potential modulator,

- detecting the influence of the potential modulator by
directly monitoring the complex formation and/or by
monitoring the activity, especially the enzymatical

activity of the complex.

2. Method according to claim 1, characterized in that the
the superoxide dismutase is a Copper/Zinc-superoxide dismuta-

se.

3. Method according to claim 1 or 2, characterized in that
forming of the complex is performed in the presence of the

potential modulator.

4. Method according to claim 1 or 2, characterized in that
the potential modulator is added after the complex has been

formed.

5. Method according to one of the preceding claims, characte-
rized in that the monitoring is performed by detection of

labels, especially fluorescent labels.
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6. Method according to one of the preceding claims, characte-
rized in that the calcineurin and/or the superoxide dismutase
carry labels, especially fluorescent markers, wherein prefer-

ably the labels are enhanced green fluorescent protein..

7. Method according to claim 6, characterized in that calci-
neurin and/or superoxide dismutase are expressed as fluores-
cent proteins, particularly as fusion proteins together with

enhanced green fluorescent protein.

8. Method according to one of the preceding claims, characte-
rized in that the monitoring of complex formation is perfor-

med by laser fluctuation correlation spectroscopy.

9. Method according to one of the preceding claims, characte-
rized in that calcineurin and superoxide dismutase are
coexpressed in cells, especially in eukaryotic cells, and

that the complex formation is performed within the cell.

10. Method according to one of the preceding claims, charac-
terized in that calcineurin and/or superoxide dismutase are
expressed in cells, especially in prokaryotic cells, and
that calcineurin and/or superoxide dismutase are isolated

and/or purified before the complex formation is performed.

11. Method according to claim 10, characterized in that
purification of calcineurin is achieved by affinity chromato-

graphy, especially by ferro-nitrilotriacetat-metal affinity

chromatography.

12. Method according to claim 10, characterized in that

purification of superoxide dismutase is achieved by affinity
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chromatography, especially by copper/zinc-nitrilotriacetat-

metal affinity chromatography.

13. Method according to one of the preceding claims, charac-
terized in that in the complex formation step additionally

calmodulin and/or calcium is added.

14. Method according to one of the preceding claims, charac-
terized in that the monitoring of the enzymatical activity
is performed by analyzing the phosphatase activity of calci-

neurin.

15. Method according to claim 14, characterized in that the
phosphatase activity is analyzed by the use of at least one
substrate, which preferably carries a label, especially a

fluorescent label.

16. Method according to claim 15, characterized in that the
substrate is a peptide, especially a peptide characterized by
the amino acid sequence
Asp - Leu - Asp - Val - Pro - Ile - Pro - Gly - Arg -
Phe - Asp - Arg - Arg - Val - Ser - Val - Ala - Ala -
Glu.

17. Method according to claim 15 or 16, characterized in
that the substrate is a peptide containing a residue, especi-

ally a serine residue, labeled with fluoresceine.

18. Kit for screening of modulators of calcineurin activity
comprising
- calcineurin and/or a vector encoding for calcineurin
and/or cells capable of expressing calcineurin, and

- superoxide dismutase and/or a vector encoding for
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superoxide dismutase and/or cells capable of expressing

calclneurin.

19. Expression vector, especially prokaryotic expression

vector, encoding calcineurin and/or superoxide dismutase with

at least one tag, especially a histidine tag.

20. Expression vector, especially eukaryotic expression
vector, encoding calcineurin and/or superoxide dismutase as
labeled protein, especially in combination with a fluorescent

protein, especially enhanced green fluorescent protein.

21. Expression vector according to claim 19 or 20 defined in
sequence listing SEQ ID NO 1, 4, 7, 10, 13, 15, 17, 20, 23,
26, 29, or 32.

22. Cells bearing at least one vector according to at least

one of claims 19 to 21.

23. Peptide defined in sequence listing SEQ ID NO 35, charac-

terized in that the serine residue is labeled with fluo-

resceine.
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<400> 1
tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata tggagttccg 60
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gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc attgacgtca 180
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c atg gcg acg aag gcc gtg tgc gtg ctg aag ggc gac ggc cca gtg cag 709
Met Ala Thr Lys Ala Val Cys Val Leu Lys Gly Asp Gly Pro Val Gln
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757
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tgg
Trp

cat
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ggc
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gat
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aag
Lys

gtg
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ttc
Phe
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Phe
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gga
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gag
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aat
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gtt
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gtg
Val

att
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ggt
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gct
Ala

gag
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gac
Asp

gcec
Ala

ctg
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210

cag
Gln

aag
Lys

aag
Lys

Ile

agc
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35

ttt
Phe

cct
Pro

gga
Gly

tct
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ggc
Gly
115

gga
Gly

tgt
Cys

gag
Glu

gta
Val

acc
Thr
195

cce
Pro

tgc
Cys

tce
Ser

gac
Asp

Asn
20

att
Ile

gga
Gly

cta
Leu

gac
Asp

att
Ile
100

cgc
Arg

aat
Asn

ggt
Gly

ctg
Leu

aac
Asn
180

tac
Tyr

gtg
Val

tte
Phe

gcc
Ala

gac
Asp
260

Phe

aaa
Lys

gat
Asp

tcc
Ser

ttg
Leu
85

gaa
Glu

aca
Thr

gaa
Glu

gta
Val

ttc
Phe
165

ggc
Gly

ggc
Gly

cce
Pro

agc
Ser

atg
Met
245

ggc
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Glu

gga
Gly

aat
Asn

aga
Arg
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ggc
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gat
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ctg
Leu

gaa
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att
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Thr
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aag
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Trp

cgc
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ccc
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Asn
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ctg
Leu
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Thr
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Lys

aat
Asn
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g99
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aag
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ctg
Leu

cce
Pro
215

tac

Tyr

gaa
Glu

tac
Tyr

Lys

act
Thr
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gca
Ala

cac
His

gtg
Val

gtg
Val

gtc
Val
120

aca
Thr

atc
Ile

gtg
Val

tte
Phe

acc
Thr
200

ace
Thr

ccce
Pro

ggc
Gly

aag
Lys

Glu
25

gaa
Glu

ggc
Gly

ggt
Gly

act
Thr

atc
Ile
105

cat
His

aag
Lys

gce
Ala

gtg
Val

agc
Ser
185

ctg
Leu

ctc
Leu

gac
Asp

tac
Tyr

acc
Thr
265

Ser

ggc
Gly

tgt
Cys

ggg9
Gly

gct
Ala
90

tca
Ser

gaa
Glu

aca
Thr

caa
Gln

cecce
Pro
170

gtg
Val

aag
Lys

gtg
Val

cac
His

gtc
Val
250

cgc
Arg

Asn

ctg
Leu

acc
Thr

cca
Pro
75

gac
Asp

ctc
Leu

aaa
Lys

gga
Gly

acc
Thr
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atc
Ile

tcc
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ttc
Phe

acc
Thr

atg
Met
235

cag
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gce
Ala
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cat
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agt
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aag
Lys
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tca
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ctg
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ggc
Gly

atc
Ile
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Thr
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aag
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gag
Glu

gag
Glu
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acc
Thr
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aag
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Lys
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His
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gag
Glu

gtg
Val
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ttg
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agt
Ser

agc
Ser

ctg
Leu
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gag
Glu
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Thr

tac
Tyr

gac
Asp

atc
Ile
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tte
Phe

val

gtt
Val

cac
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agg
Arg
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gce
Ala

tgc
Cys

ggc
Gly

cgt
Arg

aag
Lys
160

gac
Asp

ggc
Gly

ggc
Gly

ggc
Gly

ttc
Phe
240

ttc
Phe

gag
Glu

805

853

901

949

997

1045

1093

1141

1189

1237

1285

1333

1381

1429

1477
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acc
Thr
275

ggc gac
Gly Asp

gag
Glu

gac
Asp
290

ggc
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aac
Asn

cac
His
305

gtc
Val

ttc
Phe

aac
Asn

aag
Lys

tac
Tyr

cac
His

gac
Asp

aac
Asn
355

cce
Pro

gac
Asp

aac
Asn

gag
Glu
370

aag
Lys

act
Thr

atc
Ile

ggg
Gly
385
actctagatc
cccacaccte
tattgcagcect
attttttteca
aaattgtaag
tttttaacca
tagggttgag
acgtcaaagg
aatcaagttt
cccgatttag
cgaaaggagc
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tgcgcggaac
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atc
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Gln
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atc
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cce
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Thr
360

agce
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atg
Met
375

gtc
Val

gac
Asp

gag
Glu

390

ctg
Leu

aag
Lys

gag
Glu

ctg
Leu

gag
Glu

aag
Lys

aag
Lys
315

aag
Lys

cag
Gln

ggc
Gly

gag
Glu

gac
Asp
330

atc
Ile
345

ggc
Gly

gac
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tcc
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cag
Gln
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Ala

ctg
Leu

ctg
Leu

gag
Glu

tac
Tyr

ctg
Leu

aag
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395
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tataatggtt
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cagaagtatg
ctccccagca
gcccctaact
tggctgacta
ccagaagtag
caggatgagg
cttgggtgga
ccgeegtgtt
ccggtgccect
gcgttecttg
tgggcgaagt
ccatcatggce
accaccaagc
atcaggatga
tcaaggcgag
cgaatatcat
tggcggaccg
gcgaatggge
tcgccttceta
cgaccaagcg
aaggttgggce
tctcatgetg
aataccggaa
tgggtcgttt
accgagaccc
aagttcgggt
ctcaggttac
ctaggtgaag
ccactgagcg
gcgcgtaatc

ggatcaagag

caaagcatgc
ggcagaagta
ccgcccatcce
atttttttta
tgaggaggct
atcgtttege
gaggctattc
ccggctgtceca
gaatgaactg
cgcagctgtg
gccggggcag
tgatgcaatg
gaaacatcgc
tctggacgaa
catgcccgac
ggtggaaaat
ctatcaggac
tgaccgcecttce
tcgecttett
acgcccaacc
ttcggaatcg
gagttcttcg
ggaacccgcg
gttcataaac
cattggggcc
gaaggcccag
tcatatatac
atcctttttg
tcagaccccg
tgctgcttgce

ctaccaactc

atctcaatta
tgcaaagcat
cgceccctaac
tttatgcaga
tttttggagg
atgattgaac
ggctatgact
gcgcaggggce
caagacgagg
ctcgacgttg
gatctcctgt
cggcggcetge
atcgagcgag
gagcatcagg
ggcgaggatc
ggccgetttt
atagecgttgg
ctcgtgettt
gacgagttct
tgccatcacg
ttttcecggga
cccaccctag
ctatgacggc
gcggggttceg
aatacgcccg
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tttagattga
ataatctcat
tagaaaagat
aaacaaaaaa

tttttececgaa
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gcatctcaat
tccgeccagt
ggccgaggcec
cctaggcettt
aagatggatt
gggcacaaca
gcccggttcet
cagcgcggct
tcactgaagc
catctcacct
atacgcttga
cacgtactcg
ggctcgcgece
tcgtcgtgac
ctggattcat
ctacccgtga
acggtatcgc
tctgagceggg
agatttcgat
cgcecggetgg
ggggaggcta
aataaaaaga
gtcccagggce
cgtttcttec
caacgtcggg
tttaaaactt
gaccaaaatc
caaaggatct
accaccgcta

ggtaactggc

aggtgtggaa
tagtcagcaa
tccgeccatt
gcctcggect
tgcaaagatc
gcacgcaggt
gacaatcggc
ttttgtcaag
atcgtggctg
gggaagggac
tgctcctgcece
tccggctacce
gatggaagcc
agccgaactg
ccatggcgat
cgactgtggc
tattgctgaa
cgctcccgat
actctggggt
tccaccgecg
atgatcctcc
actgaaacac
cagaataaaa
tggcactctg
ttttccceccac
gcggeaggec
catttttaat
ccttaacgtg
tcttgagatc
ccagcggtgg

ttcagcagag
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agtccccagg
ccatagtccc
ctcecgceccca
ctgagctatt
gatcaagaga
tcteeggecg
tgctcetgatg
accgacctgt
gccacgacgyg
tggctgctat
gagaaagtat
tgcccattecg
ggtcttgteg
ttcgeccagge
gcctgettge
cggctgggtg
gagecttggcg
tcgcagcgea
tcgaaatgac
ccttctatga
agcgcgggga
ggaaggagac
cgcacggtgt
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agttttcgtt
ctttttttct
tttgtttgcce
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3059
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aaatactgtc
gcctacatac
gtgtcttacc
aacggggggt
cctacagegt
tceggtaagce
ctggtatctt
atgctcgtca
cctggcettt
ggataaccgt
<210> 2
<211> 154
<212> PRT
<213> Homo
<400> 2

Met Ala
1

Thr

Gly Ile Ile

Ser
35

Trp Gly

Glu Phe

50

His

cttctagtgt
ctcgetcetge
gggttggact
tcgtgcacac
gagctatgag
ggcagggtcg
tatagtcctg
ggggggcgga
tgctggectt

attaccgcca

sapiens

Lys

5
Asn Phe
20

Ile Lys

Gly Asp

Ala Vval

Glu

Gly

Asn

agccgtagtt
taatcctgtt
caagacgata
agcccagctt
aaagcgccac
gaacaggaga
tcgggttteg
gcctatggaa
ttgctcacat

tgcat

Cys Val
Gln Lys

Thr
40

Leu

Thr Ala

55

Leu
Glu
25

Glu

Gly

aggccaccac
accagtggct
gttaccggat
ggagcgaacg
gcttcccgaa
gcgcacgagg
ccacctctga
aaacgccagc

gttctttect

Lys Gly

10

Ser Asn

Leu

Gly

Cys Thr

ttcaagaact
gctgccagtg
aaggcgcagc
acctacaccg
gggagaaagg
gagcttccag
cttgagcgtc
aacgcggect

gcgttatccc

Asp Gly Pro

Val
30

Gly Pro

His Gly Phe

45
Ser Ala
60

Gly

élu
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ctgtagcacc
gcgataagtc
ggtcgggcetg
aactgagata
cggacaggta
ggggaaacgc
gatttttgtg
ttttacggtt

ctgattctgt

Val
15

Gln
Lys Val
His Vval
His

Pro

Glu

Phe

65

His

Asp

Ile

Lys

Leu
145

Asn

Val

Val

Ile

Gly

130

Ala

<210> 3
<211> 241
<212> PRT

Pro

Gly

Ser

Gly

115

Gly

Cys

Leu

Asp

Ile

100

Arg

Asn

Gly

Ser

Leu

85

Glu

Thr

Glu

Val

Arg

70

Gly

Asp

Leu

Glu

Ile
150

Lys

Asn

Ser

Val

Ser

135

Gly

His

Val

Val

Val

120

Thr

Ile

Gly

Thr

Ile

105

His

Lys

Ala

Gly

Ala

90

Ser

Glu

Thr

Gln

Pro

75
Asp
Leu

Lys

Gly

Lys

Lys

Ser

Ala

Asn
140
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Asp

Asp

Gly

Asp

125

Ala

Gly
Asp
110

Asp

Gly

Val
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His
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Ser

Arg

80
Ala
Cys

Gly

Arg
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<213> Homo sapiens

<400> 3
Thr Thr Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Vval Pro
1 5 10 15

Ile Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val
20 25 30

Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys
35 40 45

Phe Ile Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val
50 55 60

Thr Thr Leu Thr Tyr Gly Val Gln Cys Phe Ser Arg Tyr Pro Asp His
65 70 75 80

Met Lys Gln His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val
85 S0 95

Gln Glu Arg Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg
100 105 110

Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu Leu
115 120 . 125

Lys Gly Ile Asp Phe Lys Glu Asp Gly Asn Ile Leu Gly His Lys Leu
130 135 140

Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr Ile Met Ala Asp Lys Gln
145 150 155 160

Lys Asn Gly Ile Lys Val Asn Phe Lys Ile Arg His Asn Ile Glu Asp
165 170 175

Gly Ser Val Gln Leu Ala Asp His Tyr Gln Gln Asn Thr Pro Ile Gly
180 185 190

Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gln Ser
185 200 : 205

Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu
210 215 220

Glu Phe Val Thr Ala Ala Gly Ile Thr Leu Gly Met Asp Glu Leu Tyr
225 230 235 240

Lys

<210> 4

<211> 6268

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

<222> (613)..(1329)

<223> enhanced green fluorescent protein
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<220>
<221>
<222>
<223>

CDs
(1330

<400> 4

tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgccc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag

ccggtcecgceca

ate
Ile
15

ccc
Pro

ctg
Leu

tce

)..(2859)

tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggttttgge
ctccacccca
aaatgtcgta
gtctatataa
cc atg gtg

Met Val

1

gtc
Val

gag
Glu

ctg gac
Leu Asp

calcineurin A alpha

ttacggggtc
atggccegcec
ttceccatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgc

gcagagctgyg

attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
tgggcgtgga
tgggagtttg
cccattgacg

tttagtgaac

agcccatata
cccaacgacc
gggactttcc
catcaagtgt
gcctggcatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggcg

cgtcagatcc
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tggagttccg
cccgeccatt
attgacgtca
atcatatgcc
atgcccagta
tcgctattac
actcacgggg
aaaatcaacg
gtaggcgtgt

gctagcgcta

a4gc aag ggc gag gag ctg ttc acc ggg gtg gtg
Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val

ggc
Gly
20

gac
Asp

gta
Val

aac
Asn

acc tac

10

cac
His

ggc
Gly
25

aag
Lys

aag ctg

gtg
Val
30

aag
Lys

gtg
Val

cac
His

gtc
Val

cgc
Arg
110

ctg
Leu

Ser

ttc
Phe

acc
Thr

atg
Met

cag
Gln
95

gcc

Ala

aag
Lys

ggc
Gly

atc
Ile

acc
Thr

aag
Lys
80

gag
Glu

gag
Glu

ggc
Gly

gag
Glu

tgc
Cys

ctg
Leu
65

cag
Gln

cgc
Arg

gtg
Val

atec
Ile

ggc
Gly

acc
Thr
50

acc
Thr

cac
His

acc
Thr

aag
Lys

gac
Asp
130

gag
Glu
35

acc
Thr

tac
Tyr

gac
Asp

atc
Ile

tte
Phe
115

ttc
Phe

ggc
Gly

ggc
Gly

ggc
Gly

ttc
Phe

ttc
Phe
100

gag
Glu

aag
Lys

gat
Asp

aag
Lys

gtg
Val

ttc
Phe
85

tte

Phe

ggc
Gly

gag
Glu

gce
Ala

ctg
Leu

cag
Gln
70

aag

Lys

aag
Lys

gac
Asp

gac
Asp

Thr

cce
Pro
55

tgc
Cys

tcc
Ser

gac
Asp

acec
Thr

ggc
Gly
135

Tyr
40

gtg
Val

ttc
Phe

gce
Ala

gac
Asp

ctg
Leu
120

aac
Asn

ggc
Gly

cce
Pro

agc
Ser

atg
Met

ggc
Gly
105

gtg
Val

atc
Ile

SUBSTITUTE SHEET (RULE 26)

Lys

tgg
Trp

cgc
Arg

cce
Pro
390

aac
Asn

aac
Asn

ctg
Leu

Leu

cce
Pro

tac
Tyr
75

gaa
Glu

tac
Tyr

cgc
Arg

999
Gly

tte
Phe

agc
Ser

acc
Thr

ctg
Leu
45

cte
Leu

ace
Thr
60

cce
Pro

gac
Asp

tac
Tyr

ggc
Gly

acc
Thr

aag
Lys

atc
Ile

gag
Glu
125

cac
His
140

aag
Lys

60

120

180

240

300

360

420

480

540

600

651

699

747

795

843

891

939

987

1035
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ctg
Leu

cag
Gln

gac
Asp

ggc
Gly
190

tce
Ser

ctg
Leu

tac
Tyr

aag
Lys

agt
Ser
270

cgt
Arg

gag
Glu

cag
Gln

gac

gga
Gly
350

aga

Arg

att
Ile

gag
Glu

aag
Lys

gge
Gly
175

gac
Asp

gcec
Ala

gag
Glu

aag
Lys

ttg
Leu
255

cac
His

gtg
Val

agt
Ser

gaa
Glu

att
Ile
335

tct
Ser

g99
Gly

cte
Leu

tac
Tyr

aac
Asn
160

agc
Ser

ggc
Gly

ctg
Leu

ttc
Phe

tce
Ser
240

tcg
Ser

cgg
Arg

gat
Asp

gtt
Val

aaa
Lys
320

cat

His

cct
Pro

tac
Tyr

tac
Tyr

aac
Asn
145

ggc
Gly

gtg
Val

cce
Pro

agc
Ser

gtg
Val
225

gga
Gly

acg
Thr

ctt
Leu

atc
Ile

gca
Ala
305

aat

Asn

gga
Gly

gcc
Ala

ttc
Phe

cce
Pro

tac
Tyr

atc
Ile

cag
Gln

gtg
Val

aaa
Lys
210

acc
Thr

ctc
Leu

acc
Thr

aca
Thr

tta
Leu
290

ttg
Leu

ttg
Leu

caa
Gln

aac
Asn

agt
Ser
370

aaa
Lys

aac
Asn

aag
Lys

ctc
Leu

ctg
Leu
195

gac
Asp

gce
Ala

aga
Arg

gac

gca
Ala
275

aag
Lys

aga
Arg

ctg
Leu

ttc
Phe

act
Thr
355

att
Ile

aca
Thr

agc
Ser

gtg
Val

gcc
Ala
180

ctg
Leu

cce
Pro

gce
Ala

tce
Ser

agg
Arg
260

aaa
Lys

gcg
Ala

ata
Ile

gat
Asp

ttt
Phe
340

cgc

Arg

gaa
Glu

ctg
Leu

cac
His

aac
Asn
165

gac
Asp

ccc
Pro

aac
Asn

999
Gly

atg
Met
245

gtg
Val

gaa
Glu

cat
His

ata
Ile

att
Ile
325

gat
Asp

tac
Tyr

tgt
Cys

ttt
Phe

aac
Asn
150

ttc
Phe

cac
His

gac
Asp

gag
Glu

atce
Ile
230

tce
Ser

gtg
Val

gtg
Val

ctt
Leu

aca
Thr
310

gat
Asp

ttg
Leu

ctc
Leu

gtg
Val

tta
Leu

gtc
Val

aag
Lys

tac
Tyr

aac
Asn

aag
Lys
215

act
Thr

gag
Glu

aaa
Lys

ttt
Phe

atg
Met
295

gag
Glu

gcg
Ala

atg
Met

ttc
Phe

ctg
Leu
375

ctt
Leu

tat
Tyr

atc
Ile

cag
Gln

cac
His
200

cgc
Arg

cte
Leu

cce
Pro

gct
Ala

gat
Asp
280

aag
Lys

ggt
Gly

cca
Pro

aag
Lys

tta
Leu
360

tat
Tyr

cgt
Arg

atc
Ile

cgc
Arg

cag
Gln
185

tac
Tyr

gat
Asp

ggc
Gly

aag
Lys

gtt
Val
265

aat
Asn

gag
Glu

gca
Ala

gtc
Val

ctc
Leu
345

999
Gly

ttg
Leu

gga
Gly

SUBSTITUTE SHEET (RULE 26)

atg
Met

cac
His
170

aac
Asn

ctg
Leu

cac
His

atg
Met

gca
Ala
250

cca
Pro

gat
Asp

gga
Gly

tca
Ser

act
Thr
330

ttt
Phe

gac
Asp

tgg
Trp

aat
Asn

gce
Ala
155

aac
Asn

acc
Thr

agc
Ser

atg
Met

gac
Asp
235

att
Ile

ttt
Phe

gga
Gly

agg
Arg

att
Ile
315

gtt
Val

gaa
Glu

tat
Tyr

gce
Ala

cat
His
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gac
Asp

atc
Ile

cce
Pro

acc
Thr

gtc
Val
220

gag
Glu

gat
Asp

cct
Pro

aaa
Lys

ctg
Leu
300

ctt
Leu

tgt
Cys

gte
Val

gtt
Val

ttg
Leu
380

gaa
Glu

aag
Lys

gag
Glu

atc
Ile

cag
Gln
205

ctg
Leu

ctg
Leu

cce
Pro

cca
Pro

cct
Pro
285

gaa
Glu

cga
Arg

ggg
Gly

999
Gly

gac
Asp
365

aaa

Lys

tgt
Cys

1083

1131

1179

1227

1275

1323

1371

1419

1467

1515

1563

1611

1659

1707

1755

1803
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aga
Arg

tat
Tyr

cce
Pro
430

ttg
Leu

ttc
Phe

gac
Asp

cac
His

tgt
Cys
510

gaa
Glu

ggc
Gly

gta
vVal

aat
Asn

ttc
Phe
590

act

Thr

ggg
Gly

cat
His

tca
Ser
415

ctg
Leu

tct
Ser

aaa
Lys

ccc
Pro

aac
Asn
495

gaa
Glu

gcec
Ala

tte
Phe

tac
Tyr

atc
Ile
575

atg
Met

gag
Glu

tca
Ser

cta
Leu
400

gaa
Glu

gct
Ala

cca
Pro

gaa
Glu

ctg
Leu
480

aca
Thr

tte
Phe

caa
Gln

cct
Pro

aat
Asn
560

agg
Arg

gat
Asp

atg
Met

gaa
Glu

385

aca
Thr

cga
Arg

gcc
Ala

gag
Glu

cca
Pro
465

gaa
Glu

gtc
Val

tta
Leu

gat
Asp

tct
Ser
545

aac
Asn

caa
Gln

gtt
Val

ctg
Leu

gaa
Glu
625

gag
Glu

gta
Val

ctg
Leu

att
Ile
450

cct
Pro

gat
Asp

agg
Arg

cag
Gln

gca
Ala
530

cta
Leu

aaa
Lys

ttc
Phe

ttt
Phe

gta
Val
610

gat
Asp

tat
Tyr

tat
Tyr

atg
Met
435

aac
Asn

gca
Ala

ttt
Phe

ggg
Gly

cac
His
515

999
Gly

att
Ile

gct
Ala

aac
Asn

act
Thr
595

aat

Asn

gga
Gly

tte
Phe

gat
Asp
420

aac
Asn

act
Thr

tat
Tyr

gga
Gly

tgt
Cys
500

aat
Asn

tac
Tyr

aca
Thr

gca
Ala

tgt
Cys
580

tgg
Trp

gtc
Val

ttt
Phe

aca
Thr
405

gce
Ala

caa
Gln

tta
Leu

gga
Gly

aat
Asn
485

tca
Ser

aac
Asn

cgc
Arg

att
Ile

gta
Val
565

tct

Ser

tcc
Ser

ctc
Leu

gat
Asp

390

ttt
Phe

tgt
Cys

cag
Gln

gat
Asp

cct
Pro
470

dag
Glu

tac
Tyr

ttg
Leu

atg
Met

ttt
Phe
550

ttg
Leu

cct
Pro

ctt
Leu

aac
Asn

ggt
Gly
630

aaa
Lys

atg
Met

ttc
Phe

gat
Asp
455

atg
Met

aag
Lys

ttc
Phe

tta
Leu

tac
Tyr
535

tca
Ser

aag
Lys

cat
His

cca
Pro

atc
Ile
615

gca
Ala

caa
Gln

gat
Asp

ctg
Leu
440

atce
Ile

tgt
Cys

act
Thr

tac
Tyr

tct
Ser
520

agg
Arg

gca
Ala

tat
Tyr

cca
Pro

ttt
Phe
600

tgc
Cys

aca
Thr

gaa
Glu

gcc
Ala
425

tgt
Cys

aga
Arg

gat
Asp

cag
Gln

agt
Ser
505

ata
Ile

aaa
Lys

cca
Pro

gag
Glu

tac
Tyr
585

gtt
Val

tca
Ser

gct
Ala

SUBSTITUTE SHEET (RULE 26)

tgt
Cys
410

ttt
Phe

gtg
Val

aaa
Lys

atc
Ile

gaa
Glu
490

tac
Tyr

ctc
Leu

agc
Ser

aat
Asn

aac
Asn
570

tgg
Trp

ggg
Gly

gat
Asp

gca
Ala

395

aaa
Lys

gac
Asp

cat
His

tta
Leu

ctg
Leu
475

cat
His

cecg
Pro

cga
Arg

caa
Gln

tac
Tyr
555

aat
Asn

ctt
Leu

gaa
Glu

gat
Asp

gcc
Ala
635
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ata
Ile

tgc
Cys

ggt
Gly

gac
Asp
460

tgg
Trp

tte
Phe

gct
Ala

gce
Ala

aca
Thr
540

tta
Leu

gtt
Val

cca
Pro

aaa
Lys

gaa
Glu
620

cgg
Arg

aag
Lys

ctt
Leu

ggt
Gly
445

cga
Arg

tca
Ser

act
Thr

gta
Val

cac
His
525

aca
Thr

gat
Asp

atg
Met

aat
Asn

gtg
Val
605

cta
Leu

aaa
Lys

1851
1899
1947
1995
2043
2091
2139
2185
2235
2283
2331
2379
2427
2475

2523



WO 00/05363

ata
Ile
640

gag gtg
Glu Vval

ttc
Phe

tca
Ser
655

gtg
Val

cca
Pro

ttg acc
Leu Thr
670

caa
Gln

acc
Thr

ctg
Leu

atc
Ile

aaa
Lys

gga
Gly

tta
Leu
720

aag
Lys

ggc
Gly

tct
Ser

atg
Met

cce
Pro
735
gagactaacg
gtaccccgga
ggttttactt
tgcaattgtt
catcacaaat
actcatcaat
taaatttttg
ataaatcaaa
cactattaaa
gcccactacg
taaatcggaa
tggcgagaaa
cggtcacgcet
caggtggcac
attcaaatat
aaaggaagag

aaagtcccca

agg aac
Arg Asn

ctc aga
Leu Arg

act
Thr

ggc
Gly

aag
Lys

gaa
Glu

atg
Met

atc
Ile

cga
Arg
645

agt
Ser

gag
Glu
660

ctec
Leu

ccc
Pro

675

caa
Gln

agce
Ser
690

ttt
Phe
705

tca
Ser

cga
Arg

gac
Asp

gac
Asp

gcc
Ala
gcacggacag
tccaccggat
gctttaaaaa
gttgttaact
ttcacaaata
gtatcttaac
ttaaatcagc
agaatagacc
gaacgtggac
tgaaccatca
ccctaaaggg
ggaagggaag
gcgcgtaacc
ttttcgggga
gtatccgctce
tcctgaggeg

ggctccccag

gct
Ala

cca
Pro

att
Ile

aac
Asn

act
Thr

gtt
Val

cat
His

caa
Gln

aat
Asn

gag
Glu
725

ctt
Leu
740

aac
Asn

caatggcagt
ctagataact
acctcccaca
tgtttattgc
aagcattttt
gcgtaaattg
tcatttttta
gagatagggt
tccaacgtca
ccctaatcaa
agcccccgat
aaagcgaaag
accacacccg
aatgtgecgcg
atgagacaat
gaaagaacca

caggcagaag

- 10-

ata
Ile

gca
Ala

ggc
Gly

agt
Ser

gtg
Val

gag
Glu

gta
Val
680

agc
Ser

gga
Gly

att
Ile

gct
Ala
695

gag
Glu

act
Thr

atc
Ile

aag
Lys
710

atg
Met

ccg
Pro

agg
Arg

atc
Ile

aac
Asn

tcc
Ser
aatagcagca
gatcataatc
cctceceecctg
agcttataat
ttcactgecat
taagcgttaa
accaataggc
tgagtgttgt
aagggcgaaa
gttttttggg
ttagagcttg
gagcgggegce
ccgcgcttaa
gaacccctat
aaccctgata
gctgtggaat

tatgcaaagc

aaa
Lys

atg
Met
650

gcc
Ala

ctg
Leu
665

ctg
Leu

acg
Thr

ctt
Leu

tct
Ser

gga
Gly

gct
Ala

gat
Asp

gag
Glu

ttc
Phe

gag
Glu
715

agc
Ser

cct
Pro

cgc
Arg
730

aga
Arg

ctce
Leu

gct
Ala

aag
Lys
745
atattcagtg
agccatacca
aacctgaaac
ggttacaaat
tctagttgtg
tattttgtta
cgaaatcggc
tccagtttgg
aaccgtctat
gtcgaggtge
acggggaaag
tagggcgctg
tgcgccgcecta
ttgtttattt
aatgcttcaa
gtgtgtcagt

atgcatctca

SUBSTITUTE SHEET (RULE 26)
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aga
Arg

gtg
Val

aaa
Lys

ggc
Gly

999
Gly

aag
Lys
685

gaa
Glu
700

gct
Ala

gaa
Glu

gcc
Ala

gat
Asp

gcc
Ala

tca
Ser

acc

Thr
attaactagg
catttgtaga
ataaaatgaa
aaagcaatag
gtttgtccaa
aaattcgcgt
aaaatccctt
aacaagagtc
cagggcgatg
cgtaaagcac
ccggcgaacyg
gcaagtgtag
cagggcgegt
ttctaaatac
taatattgaa
tagggtgtgg

attagtcagc

2571

2619

2667

2715

2763

2811

2859

2919

2979

3039

3099

3159

3219

3279

3339

3399

3459

3519

3579

3639

3699

3759

3819

3879
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aaccaggtgt
caattagtca
cagttccgcec
ggccgcectceg
cttttgcaaa
gattgcacgc
aacagacaat
ttctttttagt
ggctatcgtg
aagcgggaag
accttgctcc
ttgatccggce
ctcggatgga
cgccagccga
tgacccatgg
tcatcgactg
gtgatattgc
tecgeegetee
cgggactctg
cgattccacc
ctggatgatc
gctaactgaa
aagacagaat

gggctggcac
ttecttttce
c€ggggcggca
acttcatttt
aatcccttaa
atcttcttga
gctaccagcg

tggcttcagce

ggaaagtccc
gcaaccatag
cattctecge
gcctctgage
gatcgatcaa
aggttctccg
cggctgctct
caagaccgac
gctggccacg
ggactggctg
tgccgagaaa
tacctgeccca
agccggtett
actgttcgcc
cgatgcctgce
tggccggetg
tgaagagctt
cgattcgcag
gggttcgaaa
gccgecttcet
ctccagcgceg
acacggaagg
aaaacgcacg
tctgtcgata
ccaccccacc
ggccctgcca
taatttaaaa
cgtgagtttt
gatccttttt
gtggtttgtt

agagcgcaga

caggctcccce
tceecgecect
cccatggcectg
tattccagaa
gagacaggat
gccgettgag
gatgccgcecg
ctgtcecggtg
acgggcgttc
ctattgggcg
gtatccatca
ttegaccacc
gtcgatcagg
aggctcaagg
ttgccgaata
ggtgtggcgg
ggcggcgaat
cgcatcgect
tgaccgacca
atgaaaggtt
gggatctcat
agacaatacc
gtgttgggtce
ccccaccgag
ccccaagttce
tagcctcagg
ggatctaggt
cgttccactg
ttctgcgegt
tgcecggatca

taccaaatac

-11-
agcaggcaga
aactccgccc
actaattttt
gtagtgagga
gaggatcgtt
tggagaggct
tgttccgget
ccctgaatga
cttgecgcagce
aagtgccggg
tggctgatgce
aagcgaaaca
atgatctgga
cgagcatgcc
tcatggtgga
accgctatca
gggctgaccg
tctatcgcect
agcgacgccc
gggcttcgga
gctggagttc
ggaaggaacc
gtttgttcat
accccattgg
gggtgaaggc
ttactcatat
gaagatcctt
agcgtcagac
aatctgctgce
agagctacca

tgtccttcta

agtatgcaaa
atcccgeccce
tttatttatg
ggcttttttg
tcgcatgatt
attcggctat
gtcagcgcag
actgcaagac
tgtgctcgac
gcaggatctc
aatgcggcgg
tcgcatcgag
cgaagagcat
cgacggcgag
aaatggccgce
ggacatagcg
cttcctegtg
tcttgacgag
aacctgccat
atcgttttcc
ttcgcccaéc
cgcgctatga
aaacgcgggg
ggccaatacg
ccagggctcg
atactttaga
tttgataatc
cccgtagaaa
ttgcaaacaa
actctttttc

gtgtagccgt

SUBSTITUTE SHEET (RULE 26)
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gcatgcatct
taactcegec
cagaggccga
gaggcctagg
gaacaagatg
gactgggcac
gggcgcccegg
gaggcagcgc
gttgtcactg
ctgtcatcte
ctgcatacgce
cgagcacgta
caggggctcg
gatctegtecg
ttttctggat
ttggctacce
ctttacggta
ttcttctgag
cacgagattt
gggacgccgg

ctagggggag

cggcaataaa
ttcggtecca
ccegegttte
cagccaacgt
ttgatttaaa
tcatgaccaa
agatcaaagg
aaaaaccacc
cgaaggtaac

agttaggcca

3938

3999

4059

4119

4179

4239

4299

4359

4419

4479

4539

4599

4659

4719

4779

4839

4899

4959

5018

5079

5138

5199

5259

5319

5379

5439

5499

5558

5619

5679

5739
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ccacttcaag
ggctgctgcece
ggataaggcg
aacgacctac
cgaagggaga
gagggagctt
ctgacttgag
cagcaacgcg
tcctgcegtta
<210> 5
<211> 239
<212> PRT
<213> Homo
<400> 5
Met Val Ser

1

Val Glu Leu

Glu Glu

35

Gly

Thr
50

Cys Thr

Leu Thr

65

Tyr

Gln His Asp

Arg Thr Ile

Val Phe

115

Lys

Ile Asp Phe

130

Asn
145

Tyr Asn

Gly Ile Lys

Val Gln Leu

Pro Val Leu

aactctgtag
agtggcgata
cagcggtegg
accgaactga
aaggcggaca
ccagggggaa
cgtcgatttt
gcctttttac

tcceectgatt

sapiens
Lys
5

Asp
20

Gly
Gly Asp
Gly Lys
Gly Val

Phe
85

Phe

Phe Phe

100

Glu Gly

Lys Glu

Ser His

Val Asn

165

Ala
180

Asp

Leu

caccgcctac
agtcgtgtct
gctgaacggg
gatacctaca
ggtatccggt
acgcctggta
tgtgatgctc
ggttcctggce

ctgtggataa

-12-
atacctcgct
taccgggttg
gggttcgtgce
gcgtgagcta
aagcggcagg
tctttatagt
gtcagggggyg
cttttgctgg

ccgtattacc

Gly Glu

Asp

Ala

Leu

Gln

70

Lys

Lys

Asp

Asp

Asn

150

Phe

His

Pro Asp Asn

Thr
10

Glu Leu Phe Gly

Val Gly His

25

Asn Lys

Thr Tyr Gly Lys Leu

40

Pro Val Pro Trp Pro

S5

Phe Ser Arg Tyr

75

Cys

Pro Glu

90

Ser Ala Met

Gly Asn

105

Asp Asp Tyr

Thr Leu Val Asn Arg

120
Ile Leu Gly

Gly Asn

135

Ala
155

Val Tyr Ile Met

His Asn

170

Lys Ile Arg

Gln Asn Thr

185

Tyr Gln

His Tyr Leu Ser

ctgctaatcc
gactcaagac
acacagccca
tgagaaagcg
gtcggaacag
cctgtecgggt
cggagcctat
ccttttgcecte

gccatgecat

Val Val Pro

Val
30

Phe Ser

Thr Leu

45

Lys

Thr Val

60

Leu

Pro Asp His

Gly Tyr Val

Thr Arg

110

Lys

Glu
125

Ile Leu

His Leu

140

Lys

Asp Lys Gln

Ile Glu Asp

Ile Gly

190

Pro

Thr Gln Ser

SUBSTITUTE SHEET (RULE 26)
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tgttaccagt
gatagttacc
gcttggageg
ccacgcttcc
gagagcgcac
ttcgecacct
ggaaaaacgc

acatgttctt

Ile
15

Leu

Ser Gly

Phe Ile

Thr Thr

Met Lys

80

Gln
95

Glu
Ala Glu
Lys Gly
Glu Tyr

Asn
160

Lys

Gly Ser

175

Asp Gly

Ala Leu

5799

5859

5919

5979

6039

6099

6159

6219

6268
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195 200 205
Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe
210 215 220
Val Thr Ala Ala Gly Ile Thr Leu Gly Met Asp Glu Leu Tyr Lys
225 230 235
<210> 6
<211> 510
<212> PRT

<213> Homo sapiens

<400> 6
Ser Gly Leu Arg Ser Met Ser Glu Pro Lys Ala Ile Asp Pro Lys Leu
1 5 10 15

Ser Thr Thr Asp Arg Val Val Lys Ala Val Pro Phe Pro Pro Ser His
20 25 30 .

Arg Leu Thr Ala Lys Glu Val Phe Asp Asn Asp Gly Lys Pro Arg Val
35 40 45

Asp Ile Leu Lys Ala His Leu Met Lys Glu Gly Arg Leu Glu Glu Ser
50 55 60

Val Ala Leu Arg Ile Ile Thr Glu Gly Ala Ser Ile Leu Arg Gln Glu
65 70 75 80

Lys Asn Leu Leu Asp Ile Asp Ala Pro Val Thr Val Cys Gly Asp Ile
85 90 95

His Gly Gln Phe Phe Asp Leu Met Lys Leu Phe Glu Val Gly Gly Ser
100 105 110

Pro Ala Asn Thr Arg Tyr Leu Phe Leu Gly Asp Tyr Val Asp Arg Gly
115 120 125

Tyr Phe Ser Ile Glu Cys Val Leu Tyr Leu Trp Ala Leu Lys Ile Leu
130 135 140

Tyr Pro Lys Thr Leu Phe Leu Leu Arg Gly Asn His Glu Cys Arg His
145 150 155 160

Leu Thr Glu Tyr Phe Thr Phe Lys Gln Glu Cys Lys Ile Lys Tyr Ser
165 170 175

Glu Arg Val Tyr Asp Ala Cys Met Asp Ala Phe Asp Cys Leu Pro Leu
180 185 190

Ala Ala Leu Met Asn Gln Gln Phe Leu Cys Val His Gly Gly Leu Ser
195 200 205

Pro Glu Ile Asn Thr Leu Asp Asp Ile Arg Lys Leu Asp Arg Phe Lys
210 215 220

Glu Pro Pro Ala Tyr Gly Pro Met Cys Asp Ile Leu Trp Ser Asp Pro
225 230 235 240

Leu Glu Asp Phe Gly Asn Glu Lys Thr Gln Glu His Phe Thr His Asn
245 250 255

SUBSTITUTE SHEET (RULE 26)
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Thr Val Arg Gly Cys Ser Tyr Phe Tyr Ser Tyr Pro Ala Val Cys Glu
260 265 270

Phe Leu Gln His Asn Asn Leu Leu Ser Ile Leu Arg Ala His Glu Ala
275 280 285

Gln Asp Ala Gly Tyr Arg Met Tyr Arg Lys Ser Gln Thr Thr Gly Phe
290 295 300

Pro Ser Leu Ile Thr Ile Phe Ser Ala Pro Asn Tyr Leu Asp Val Tyr
305 310 315 320

Asn Asn Lys Ala Ala Val Leu Lys Tyr Glu Asn Asn Val Met Asn Ile
325 330 335

Arg Gln Phe Asn Cys Ser Pro His Pro Tyr Trp Leu Pro Asn Phe Met
340 345 350

Asp Val Phe Thr Trp Ser Leu Pro Phe Val Gly Glu Lys Val Thr Glu
355 360 365

Met Leu Val Asn Val Leu Asn Ile Cys Ser Asp Asp Glu Leu Gly Ser
370 375 380

Glu Glu Asp Gly Phe Asp Gly Ala Thr Ala Ala Ala Arg Lys Glu Vval
385 390 395 400

Ile Arg Asn Lys Ile Arg Ala Ile Gly Lys Met Ala Arg Val Phe Ser
405 410 415

Val Leu Arg Glu Glu Ser Glu Ser Val Leu Thr Leu Lys Gly Leu Thr
420 425 430

Pro Thr Gly Met Leu Pro Ser Gly Val Leu Ser Gly Gly Lys Gln Thr
435 440 445

Leu Gln Ser Ala Thr Val Glu Ala Ile Glu Ala Asp Glu Ala Ile Lys
450 455 460

Gly Phe Ser Pro Gln His Lys Ile Thr Ser Phe Glu Glu Ala Lys Gly
465 470 475 480

Leu Asp Arg Ile Asn Glu Arg Met Pro Pro Arg Arg Asp Ala Met Pro
485 490 495

Ser Asp Ala Asn Leu Asn Ser Ile Asn Lys Ala Leu Thr Ser
500 505 510

<210> 7

<211> 6275

<212> DNA

<213> Homo sapiens

<220>
<221> CDS

<222> (613)..(1329)
<223> enhanced green fluorescent protein

<220>

SUBSTITUTE SHEET (RULE 26)
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<221> CDs
<222>

(1330)..(2916)

<223> calcineurin A beta

<400> 7
tagttattaa

cgttacataa
gacgtcaata
atgggtggag
aagtacgcecc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag

ccggtcgeca

tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggttttggce
ctccaccecca
aaatgtcgta
gtctatataa

cc atg gtg
Met Val

ttacggggtc
atggcccgec
ttccecatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgce

gcagagctgg

-15-

attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccce
gtacatctac
tgggcgtgga
tgggagtttg
cccattgacg

tttagtgaac

agcccatata
cccaacgacc
gggactttcc
catcaagtgt
gcctggeatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggcg

cgtcagatcc

PCT/EP99/05220

tggagttcceg
cccgeccatt
attgacgtca
atcatatgcc
atgcccagta
tcgectattac
actcacgggg
aaaatcaacg
gtaggcgtgt

gctagcgcta

agc aag ggc gag gag ctg ttc acc ggg gtg gtg
Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val

ccc
Pro

gtg
Val
30

aag

Lys

gtg
Val

cac
His

gte
Val

cgc
Arg
110

ctg
Leu

ctg

atc
Ile
15

tcec

Ser

tte
Phe

acgc
Thr

atg
Met

cag
Gln
95

gcc
Ala

aag
Lys

gag

1

ctg gtc gag

Leu

ggc
Gly

atc
Ile

acc
Thr

aag
Lys
80

gag
Glu

gag
Glu

ggc
Gly

tac

Val

gag
Glu

tgc
Cys

ctg
Leu

cag
Gln

cgc
Arg

gtg
Val

atc
Ile

aac

Glu

ggc
Gly

acc
Thr
50

acc

Thr

cac
His

acc
Thr

aag
Lys

gac
Asp
130

tac

ctg
Leu

gag
Glu
35

acc

Thr

tac
Tyr

gac
Asp

atc
Ile

tte
Phe
115

ttc
Phe

aac

gac
Asp
20

ggc
Gly

ggc
Gly

ggc
Gly

tte
Phe

ttc
Phe
100

gag
Glu

aag
Lys

agc

ggc
Gly

gat
Asp

aag
Lys

gtg
Val

ttec
Phe
85

tte
Phe

ggc
Gly

gag
Glu

cac

5
gac

Asp

gcc
Ala

ctg
Leu

cag
Gln
70

aag
Lys

aag
Lys

gac
Asp

gac
Asp

aac

gta
Val

acc
Thr

cce
Pro
55

tgc
Cys

tecc
Ser

gac
Asp

acc
Thr

ggc
Gly
135

gtc

aac
Asn

tac
Tyr
40

gtg
Val

ttc
Phe

gcc
Ala

gac
Asp

ctg
Leu
120

aac
Asn

tat

ggc
Gly
25

ggc
Gly

cce
Pro

agc
Ser

atg
Met

ggc
Gly
105

gtg
Val

atc
Ile

atc

SUBSTITUTE SHEET (RULE 26)

cac
His

aag
Lys

tgg
Trp

cgce
Arg

ccc
Pro
90

aac
Asn

aac
Asn

ctg
Leu

atg

10

aag
Lys

ctg
Leu

cce
Pro

tac
Tyr
75

gaa
Glu

tac
Tyr

cgc
Arg

999
Gly

gcec

ttc
Phe

acc
Thr

acc
Thr
60

cce
Pro

ggc
Gly

aag
Lys

atc
Ile

cac
His
140

gac

agc
Ser

ctg
Leu
45

ctc
Leu

gac

tac
Tyr

acc
Thr

gag
Glu
125

aag
Lys

aag

60

120

180

240

300

360

420

480

540

600

651

699

747

795

843

891

939

987

1035

1083
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Leu

cag
Gln

gac
Asp

ggc
Gly
190

tcc
Ser

ctg
Leu

tac
Tyr

ccg
Pro

gtc
Val
270

gta
Val

ttg
Leu

aat
Asn

gaa
Glu

ctg
Leu
350

ctt

Leu

gte
Val

Glu Tyr Asn

aag
Lys

ggc
Gly
175

gac
Asp

gcc
Ala

gag
Glu

aag
Lys

cccCc
Pro
255

aaa
Lys

ttt
Phe

gtg
Val

gag
Glu

gct
Ala
335

atg
Met

ttt
Phe

tta
Leu

aac
Asn
160

agc
Ser

gge
Gly

ctg
Leu

ttc
Phe

tce
Ser
240

cca
Pro

gct
Ala

gat
Asp

aaa
Lys

ggt
Gly
320

cca
Pro

aaa
Lys

ctt
Leu

tat
Tyr

145

ggc
Gly

gtg
Val

cece
Pro

agc
Ser

gtg
Val
225

gga
Gly

cce
Pro

gtc
Val

ttg
Leu

gaa
Glu
305

gct
Ala

atc
Ile

ctt
Leu

ggc
Gly

tta
Leu
385

Tyr

atc
Ile

cag
Gln

gtg
Val

aaa
Lys
210

acc
Thr

ctc
Leu

ccg
Pro

cct
Pro

gat
Asp
290

ggt
Gly

gcc
Ala

aca
Thr

ttt
Phe

gat
Asp
370

tgg
Trp

Asn

aag
Lys

ctc
Leu

ctg
Leu
195

gac
Asp

gcc
Ala

aga
Arg

ccc
Pro

ttc
Phe
275

999
Gly

cga
Arg

atc
Ile

gtg
Val

gaa
Glu
355

tat

Tyr

gtt
Val

Ser

gtg
Val

gcc
Ala
180

ctg
Leu

cce
Pro

gce
Ala

tcc
Ser

ccg
Pro
260

ccc
Pro

ata
Ile

gta
Val

ctt
Leu

tgt
Cys
340

gta
Val

gtg
Val

ctg
Leu

His

aac
Asn
165

gac
Asp

ccc
Pro

aac
Asn

gg9g
Gly

gcc
Ala
245

ccg
Pro

cca
Pro

cce
Pro

gat
Asp

cgg
Arg
325

ggt
Gly

gga
Gly

gac
Asp

aag
Lys

Asn
150

ttec
Phe

cac
His

gac
Asp

gag
Glu

atc
Ile
230

gcc
Ala

cCccC
Pro

aca
Thr

agg
Arg

gaa
Glu
310

aga
Arg

gac
Asp

gga
Gly

aga
Arg

attc
Ile
390

- 16-

Val Tyr Ile

aag
Lys

tac
Tyr

aac
Asn

aag
Lys
215

act
Thr

ccg
Pro

cct
Pro

cat
His

gtt
Val
295

gaa
Glu

gag
Glu

atc
Ile

tca
Ser

ggt
Gly
375

cta
Leu

atc
Ile

cag
Gln

cac
His
200

cgc
Arg

cte
Leu

gag
Glu

ccc
Pro

cgc
Arg
280

gat
Asp

att
Ile

aaa
Lys

cat
His

cct
Pro
360

tat
Tyr

tac
Tyr

cge
Arg

cag
Gln
185

tac
Tyr

gat
Asp

ggc
Gly

ccg
Pro

gg9g9
Gly
265

ttg
Leu

gtt
Val

gcg
Ala

acc
Thr

ggc
Gly
345

gct
Ala

ttt
Phe

cca
Pro

SUBSTITUTE SHEET (RULE 26)

Met

cac
His
170

aac
Asn

ctg
Leu

cac
His

atg
Met

gcc
Ala
250

gct
Ala

aca
Thr

ctg
Leu

ctt
Leu

atg
Met
330

caa
Gln

aat
Asn

agt
Ser

agce
Ser

Ala
155

aac
Asn

acc
Thr

agc
Ser

atg
Met

gac
Asp
235

cgg
Arg

gac
Asp

tct
Serx

aag
Lys

aga
Arg
315

ata
Ile

ttt
Phe

aca
Thr

ata
Ile

aca
Thr
395

PCT/EP99/05220

Asp

atc
Ile

cce
Pro

acc
Thr

gtc
Val
220

gag
Glu

gct
Ala

cgce
Arg

gaa
Glu

aac
Asn
300

att
Ile

gaa
Glu

ttt
Phe

cga
Arg

gag
Glu
380

tta
Leu

Lys

gag
Glu

atc
Ile

cag
Gln
205

ctg
Leu

ctg
Leu

gca
Ala

gtc
Val

gaa
Glu
285

cac
His

atc
Ile

gta
Val

gat
Asp

tac
Tyr
365

tgt
Cys

ttt
Phe

1131

1179

1227

1275

1323

1371

1419

1467

1515

1563

161l

1659

1707

1755

1803
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ctt
Leu

ttt
Phe

tgt
Cys
430

cag
Gln

gat
Asp

cca
Pro

gaa
Glu

tat
Tyr
510

ttg

Leu

atg
Met

ttt
Phe

tta
Leu

cca
Pro
580

tta
Leu

agt
Ser

gat

ctg
Leu

aag
Lys
415

atg
Met

ttt
Phe

gat
Asp

atg
Met

aaa
Lys
495

ttt
Phe

tta
Leu

tac
Tyr

tcg
Ser

aag
Lys
575

cat
His

ccg
Pro

att
Ile

ggt

aga
Arg
400

cag
Gln

gaa
Glu

ctt
Leu

att
Ile

tgt
Cys
480

tca

Ser

tat
Tyr

tcg
Ser

aga
Arg

gca
Ala
560

tat
Tyr

cct
Pro

ttt
Phe

tgc
Cys

tca

ggc
Gly

gaa
Glu

gct
Ala

tgt
Cys

agg
Arg
465

gac
Asp

cag
Gln

aac
Asn

att
Ile

aaa
Lys
545

cct

Pro

gaa
Glu

tac
Tyr

gtt
Val

tct
Ser
625

gct

aac
Asn

tgt
Cys

ttt
Phe

gtt
Val
450

aga
Arg

ttg
Leu

gaa
Glu

tat
Tyr

att
Ile
530

agt
Ser

aat
Asn

aat
Asn

tgg
Trp

gga
Gly
610

gat
Asp

cat
His

aaa
Lys

gat
Asp
435

cat
His

tta
Leu

tta
Leu

cat
His

cca
Pro
515

aga
Arg

caa
Gln

tac
Tyr

aat
Asn

ttg
Leu
595

gaa
Glu

gat
Asp

gaa
Glu

att
Ile
420

agt
Ser

ggt
Gly

gat
Asp

tgg
Trp

ttt
Phe
500

gca
Ala

gct
Ala

act
Thr

tta
Leu

gtg
Val
580

cct
Pro

aaa
Lys

gaa
Glu

gca gcc cgg

tgc
Cys
405

aag
Lys

ttg
Leu

gga
Gly

aga
Arg

tcc
Ser
485

agt
Ser

gtg
Val

cat
His

aca
Thr

gat
Asp
565

atg
Met

aat
Asn

gtg
Val

cta
Leu

aga
Arg

tat
Tyr

cct
Pro

ctt
Leu

ttc
Phe
470

gat
Asp

cac
His

tgt
Cys

gaa
Glu

999
Gly
550

gtc
Val

aat
Asn

ttt
Phe

aca
Thr

atg
Met
630

-17-

cac
His

tcg
Ser

ctt
Leu

tca
Ser
455

aaa
Lys

cct
Pro

aat
Asn

gaa
Glu

gct
Ala
535

ttc
Phe

tac
Tyr

att
Ile

atg
Met

gaa
Glu

615

act
Thr

aaa gaa atc

ctt
Leu

gaa
Glu

gct
Ala
440

cca
Pro

gag
Glu

tct
Ser

aca
Thr

ttt
Phe
520

caa

Gln

cct
Pro

aat
Asn

cga
Arg

gat
Asp
600

atg
Met

gaa
Glu

ata

act
Thr

aga
Arg
425

gca
Ala

gaa
Glu

cca
Pro

gaa
Glu

gtt
Val
505

ttg

Leu

gat
Asp

tca
Ser

aat
Asn

cag
Gln
585

gtc
Val

ttg
Leu

ggt
Gly

aga

SUBSTITUTE SHEET (RULE 26)

gaa
Glu
410

gtc
Val

ctt
Leu

ata
Ile

cct
Pro

gat
Asp
490

cga

Arg

caa
Gln

gca
Ala

tta
Leu

aaa
Lys
570

ttt
Phe

ttc
Phe

gta
Val

gaa
Glu

aac

tat
Tyr

tat
Tyr

tta
Leu

cac
His

gca
Ala
475

ttt
Phe

gga
Gly

aac
Asn

ggc
Gly

ata
Ile
355

gct
Ala

aac
Asn

acqg
Thr

aat
Asn

gac
Asp
635

aaa

PCT/EP99/05220

ttt
Phe

gaa
Glu

aac
Asn

aca
Thr
460

ttt
Phe

gga
Gly

tgt
Cys

aat
Asn

tat
Tyr
540

aca

Thr

gct
Ala

tgt
Cys

tgg
Trp

gtt
Val
620

cag
Gln

att

acc
Thr

gct
Ala

caa
Gln
445

ctg
Leu

gga
Gly

aat
Asn

tct
Ser

aat
Asn
525

aga

Arg

att
Ile

gta
Val

tct
Ser

tct
Ser
605

ctg
Leu

ttt
Phe

cga

1851

1899

1947

1995

2043

2091

2139

2187

2235

2283

2331

2379

2427

2475

2523

2571
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Asp Gly Ser Ala Ala Ala Arg Lys Glu Ile Ile Arg Asn Lys Ile Arg
640 645 650
gca att ggc aag atg gca aga gtc ttc tet gtt ctc agg gag gag agt 2619
Ala Ile Gly Lys Met Ala Arg Val Phe Ser Val Leu Arg Glu Glu Ser
655 660 665
gaa agt gtg ctg aca ctc aag ggc ctg act ccc aca ggg atg ttg cct 2667
Glu Ser Val Leu Thr Leu Lys Gly Leu Thr Pro Thr Gly Met Leu Pro
670 675 680 685
agt gga gtg tta gct gga gga cgg cag acc ctg caa agt gcc aca gtt 2715
Ser Gly Val Leu Ala Gly Gly Arg Gln Thr Leu Gln Ser Ala Thr Val
690 695 700
gag gct att gag gct gaa aaa gca ata cga gga ttc tct cca cca cat 2763
Glu Ala Ile Glu Ala Glu Lys Ala Ile Arg Gly Phe Ser Pro Pro His
705 710 715
aga atc tgc agt ttt gaa gag gca aag ggt ttg gat agg atc aat gag 2811
Arg Ile Cys Ser Phe Glu Glu Ala Lys Gly Leu Asp Arg Ile Asn Glu
720 725 730
aga atg cca cct cgg aaa gat gct gta cag caa gat ggt ttc aat tct 2859
Arg Met Pro Pro Arg Lys Asp Ala Val Gln Gln Asp Gly Phe Asn Ser
735 740 745
ctg aac acc gca cat gcc act gag aac cac ggg acg ggc aac cat act 2807
Leu Asn Thr Ala His Ala Thr Glu Asn His Gly Thr Gly Asn His Thr
750 755 760 765
gcc cag tga ttaactaggg taccccggga tccaccggat ctagataact 2956
Ala Gln
gatcataatc agccatacca catttgtaga ggttttactt gctttaaaaa acctcccaca 3016
Ccctcceccctg aacctgaaac ataaaatgaa tgcaattgtt gttgttaact tgtttattge 3076
agcttataat ggttacaaat aaagcaatag catcacaaat ttcacaaata aagcattttt 3136
ttcactgcat tctagttgtg gtttgtccaa actcatcaat gtatcttaac gecgtaaattg 3196
taagcgttaa tattttgtta aaattcgecgt taaatttttg ttaaatcage tcatttttta 3256
accaataggc cgaaatcggc aaaatccctt ataaatcaaa agaatagacc gagatagggt 3316
tgagtgttgt tccagtttgg aacaagagtc cactattaaa gaacgtggac tccaacgtca 3376
aagggcgaaa aaccgtctat cagggcgatg gcccactacg tgaaccatca ccctaatcaa 3436
gttttttggg gtcgaggtgc cgtaaagcac taaatcggaa ccctaaaggg agcccccgat 3496
ttagagcttg acggggaaag ccggcgaacg tggcgagaaa ggaagggaag aaagcgaaag 3556
gagcgggcgce tagggcgctg gcaagtgtag cggtcacgct gcgcgtaacc accacacccg 3616
ccgegettaa tgecgccgcta cagggcgcgt caggtggcac ttttcgggga aatgtgcegeg 3676
gaacccctat ttgtttattt ttctaaatac attcaaatat gtatccgctc atgagacaat 3736
aaccctgata aatgcttcaa taatattgaa aaaggaagag tcctgaggcg gaaagaacca 3796
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gctgtggaat
tatgcaaagc
agcaggcaga
aactccgcce
actaattttt
gtagtgagga
gaggatcgtt
tggagaggct
tgtteceggcet
ccectgaatga
cttgecgcage
aagtgccggg
tggctgatgce
aagcgaaaca
atgatctgga
cgagcatgcc
tcatggtgga
accgctatca
gggctgaccg
tctatcgect
agcgacgccce
gggcttcgga
gctggagttc
ggaaggaacc
gtttgttcat
accccattgg
gggtgaaggc
ttactcatat
gaagatcctt
agcgtcagac

aatctgctgc

gtgtgtcagt
atgcatctca
agtatgcaaa
atccecgecce
tttatttatg
ggcttttttg
tcgcatgatt
attcggctat
gtcagcgcag
actgcaagac
tgtgctcgac
gcaggatctc
aatgcggcgg
tcgcatcgag
cgaagagcat
cgacggcgag
aaatggccgce
ggacatagcg
cttectcgtg
tcttgacgag
aacctgccat
atcgttttce
ttcgeccace
cgcgctatga
aaacgcgggg
ggccaatacg
ccagggctcg
atactttaga
tttgataatc
cccgtagaaa

ttgcaaacaa

tagggtgtgg
attagtcagc
gcatgcatct
taactccgcc
cagaggccga
gaggcctagg
gaacaagatg
gactgggcac
gggcgcccgg
gaggcagcgc
gttgtcactg
ctgtcatctc
ctgcatacgc
cgagcacgta
caggggctecg
gatctcgteg
ttttctggat
ttggctacce
ctttacggta
ttcttctgag
cacgagattt
gggacgccgyg
ctagggggag
cggcaataaa
ttcggtcceccea
ccegegttte
cagccaacgt
ttgatttaaa
tcatgaccaa
agatcaaagg

aaaaaccacc

- 19-
aaagtcccca
aaccaggtgt
caattagtca
cagttccgcec
ggccgccteg
cttttgcaaa
gattgcacgc
aacagacaat
ttcotttttgt
ggctatcgtg
aagcgggaag
accttgctcc
ttgatccggc
ctcggatgga
cgccagccga
tgacccatgg
tcatcgactg
gtgatattgce
tcgeecgetcee
cgggactctg
cgattccacc
ctggatgatc
gctaactgaa
aagacagaat
gggctggcac
ttccttttee
cggggcggca
acttcatttt
aatcccttaa
atcttcttga

gctaccagcg

ggctccccag
ggaaagtccc
gcaaccatag
cattctecge
gcctctgagce
gatcgatcaa
aggttctccg
cggctgctcet
caagaccgac
gctggccacg
ggactggctg
tgccgagaaa
tacctgccecca
agccggtctt
actgttcgcecc
cgatgcctge
tggccggcetg
tgaagagctt
cgattcgcag
gggttcgaaa
gccgccttét
ctccagcgceg
acacggaagg
aaaacgcacg
tctgtcgata
ccaccccacce
ggccctgcca
taatttaaaa
cgtgagtttt
gatccttttt

gtggtttgtt
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caggcagaag
caggctcccc
teccegeceet
cccatggcetg
tattccagaa
gagacaggat
gcegettggg
gatgccgcecg
ctgtccggtg
acgggcgttc
ctattgggcg
gtatccatca
ttcgaccace
gtcgatcagg
aggctcaagg
ttgccgaata
ggtgtggcgg
ggcggcgaat
cgcatcgect
tgaccgacca
atgaaaggtt
gggatctcat
agacaatacc
gtgttgggtc
ccccaccgag
ccccaagttce
tagcctcagg
ggatctaggt
cgttccactg
ttctgecgegt

tgccggatca

3856

3916

35876

4036

4096

4156

4216

4276

4336

4396

4456

4516

4576

4636

4696

4756

4816

4876

4936

4996

5056

5116

5176

5236

5296

5356

5416

5476

5536

5596

5656
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agagctacca
tgtccttcta
atacctcgcect
taccgggttg
gggttcgtge
gcgtgagcta
aagcggcagg
tctttatagt
gtcagggggg
cttttgctgg
ccgtattace
<210>
<211>

<212>
<213>

8
239
PRT
Homo

<400> 8
Met Val
1

Ser

Val Glu Leu

Glu
35

Glu Gly

Thr
50

Cys Thr

Leu Thr

65

Tyr

Gln His Asp

Arg Thr Ile

Val Phe

115

Lys

Ile Asp Phe

130

Asn
145

Tyr Asn

Gly Ile Lys

actctttttce
gtgtagcegt
ctgctaatcce
gactcaagac
acacagccca
tgagaaagcg
gtcggaacag
cctgtegggt
cggagcctat
ccttttgcecte

gccatgcat

sapiens
Lys
5

Asp
20

Gly Asp

Gly Lys
Gly Val

Phe
85

Phe

Phe Phe

100

Glu Gly

Lys Glu

Ser His

Gly Glu

Gly Asp

Ala

Leu

Gln

70

Lys

Lys

Asp

Asp

Asn

Cgaaggtaac
agttaggcca
tgttaccagt
gatagttacc
gcttggagceg
ccacgcttcc
gagagcgcac
ttegeccacct
ggaaaaacgc

acatgttctt

Glu Leu

Val Asn

Thr Tyr

40
Pro Val
55

Cys Phe

Ser Ala

Asp Asp

Thr Leu

120
Gly Asn
135

Val Tyr

150

Val Asn

165

Phe

Lys Ile

- 20-
tggcttcagc
ccacttcaag
ggctgctgcee
ggataaggcg
aacgacctac
cgaagggaga
gagggagctt
ctéécttgag
cagcaacgcg

tcctgegtta

Thr
10

Phe Gly

Gly His Lys

25

Gly Lys Leu

Pro Trp Pro

Ser Tyr

75

Arg

Met Pro Glu

90
Gly Asn
105

Tyr

Val Asn Arg

Ile Leu Gly

Ala
155

Ile Met

His Asn

170

Arg

agagcgcaga
aactctgtag
agtggcgata
cagcggtcgg
accgaactga
aaggcggaca
ccagggggaa
cgtcgatttt
gcctttttac

tccectgatt

Val Vval Pro

Val
30

Phe Ser

Thr Leu

45

Lys

Thr Leu Val

60
His

Pro Asp

Gly Tyr Val

Thr Arg

110

Lys

Glu
125

Ile Leu

His Leu

140

Lys

Asp Lys Gln

Ile Glu Asp
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taccaaatac

caccgcctac
agtcgtgtct
gctgaacggg
gatacctaca
ggtatccggt
acgcctggta
tgtgatgctc
ggttcctggce

ctgtggataa

Ile
15

Leu

Ser Gly

Phe Ile

Thr Thr

Met Lys

80
Gln Glu
95

Ala Glu

Lys Gly
Glu Tyr

Asn
160

Lys

Gly Ser

175

5716

5776

5836

5896

5956

6016

6076

6136

6196

6256

6275
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Val Gln Leu Ala

Pro

180

Asp

Val Leu Leu Pro

195

Ser Lys Asp Pro

val
225

210

Thr Ala Ala

<210> 9
<211> 528
<212> PRT
<213> Homo sapiens

<400> 9
Ser Gly Leu Arg Ser

1

Pro

Ala

Asp

Lys

65

Gly

Pro

Lys

Leu

Tyr

145

Arg

Gln

Glu

Leu

Ile

Pro

Val

Leu

50

Glu

Ala

Ile

Leu

Gly

130

Leu

Gly

Glu

Ala

Cys

210

Arg

Pro

Pro

35

Asp

Gly

Ala

Thr

Phe

115

Asp

Trp

Asn

Cys

Phe

195

Val

Arg

Pro

20

Phe

Gly

Arg

Ile

Val

100

Glu

Tyr

Val

His

Lys

180

Asp

His

Leu

Asn

Gly

5

Pro

Pro

Ile

Val

Leu

85

Cys

Val

Val

Leu

Glu

165

Ile

Ser

Gly

His

Asp

Glu

Ile
230

Ala

Pro

Pro

Pro

Asp

70

Arg

Gly

Gly

Asp

Lys

150

Cys

Lys

Leu

Gly

Tyr

Asn

Lys

215

Thr

Ala

Pro

Thr

Arg

55

Glu

Arg

Asp

Gly

Arg

135

Ile

Arg

Tyr

Pro

Leu
215

Gln
His
200

Arg

Leu

Pro

Pro

His

40

Val

Glu

Glu

Ile

Ser

120

Gly

Leu

His

Ser

Leu

200

Ser

Asp Arg Phe Lys

Gln
185
Tyr

Asp

Gly

Glu

Pro

25

Arg

Asp

Ile

Lys

His

105

Pro

Tyr

Tyr

Leu

Glu

185

Ala

Pro

Glu

221

Asn

Thr

Pro

Ile

Leu Ser Thr Gln

His

Met

Pro

10

Gly

Leu

Val

Ala

Thr

90

Gly

Ala

Phe

Pro

Thr

170

Arg

Ala

Glu

Pro

Met

Asp
235

Ala

Ala

Thr

Leu

Leu

75

Met

Gln

Asn

Ser

Ser

155

Glu

Val

Leu

Ile

Pro

Val
220

Glu

Arg

Asp

Ser

Lys

60

Arg

Ile

Phe

Thr

Ile

140

Thr

Tyr

Tyr

Leu

His

220

Ala
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205

Leu

Leu

Ala

Arg

Glu

45

Asn

Ile

Glu

Phe

Arg

125

Glu

Leu

Phe

Glu

Asn

205

Thr

Phe

Gly
190
Ser

Leu

Tyr

Ala
Val

30
Glu
His
Ile
Val
Asp
110
fyr
Cys
Phe
Thr
Ala
190
Gln

Leu

Gly

PCT/EP99/05220

Asp Gly

Ala Leu

Glu Phe

Lys

Pro Pro

15

Val Lys

Val Phe

Leu Val

Asn Glu

80

Glu Ala
95

Leu Met

Leu Phe

Val Leu
Leu Leu

160

Phe Lys
175

Cys Met
Gln Phe

Asp Asp

Pro Met
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225 230 235 240

Cys Asp Leu Leu Trp Ser Asp Pro Ser Glu Asp Phe Gly Asn Glu Lys
245 250 255

Ser Gln Glu His Phe Ser His Asn Thr Val Arg Gly Cys Ser Tyr Phe
260 265 270

Tyr Asn Tyr Pro Ala Val Cys Glu Phe Leu Gln Asn Asn Asn Leu Leu
275 280 285

Ser Ile Ile Arg Ala His Glu Ala Gln Asp Ala Gly Tyr Arg Met Tyr
290 295 300

Arg Lys Ser Gln Thr Thr Gly Phe Pro Ser Leu Ile Thr Ile Phe Ser
305 310 315 320

Ala Pro Asn Tyr Leu Asp Val Tyr Asn Asn Lys Ala Ala Val Leu Lys
325 330 335

Tyr Glu Asn Asn Val Met Asn Ile Arg Gln Phe Asn Cys Ser Pro His
340 345 350

Pro Tyr Trp Leu Pro Asn Phe Met Asp Val Phe Thr Trp Ser Leu Pro
355 360 365

Phe Val Gly Glu Lys Val Thr Glu Met Leu Val Asn Val Leu Ser Ile
370 375 380

Cys Ser Asp Asp Glu Leu MetiThr Glu Gly Glu Asp Gln Phe Asp Gly
385 390 395 400

Ser Ala Ala Ala Arg Lys Glu Ile Ile Arg Asn Lys Ile Arg Ala Ile
405 410 415

Gly Lys Met Ala Arg Val Phe Ser Val Leu Arg Glu Glu Ser Glu Ser
420 425 430

Val Leu Thr Leu Lys Gly Leu Thr Pro Thr Gly Met Leu Pro Ser Gly
435 440 445

Val Leu Ala Gly Gly Arg Gln Thr Leu Gln Ser Ala Thr Val Glu Ala
450 455 460

Ile Glu Ala Glu Lys Ala Ile Arg Gly Phe Ser Pro Pro His Arg Ile
465 470 475 480

Cys Ser Phe Glu Glu Ala Lys Gly Leu Asp Arg Ile Asn Glu Arg Met
485 490 495

Pro Pro Arg Lys Asp Ala Val Gln Gln Asp Gly Phe Asn Ser Leu Asn
500 505 510

Thr Ala His Ala Thr Glu Asn His Gly Thr Gly Asn His Thr Ala Gln
515 520 525

<210> 10

<211> 6218

<212> DNA

<213> Homo sapiens
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<220>

<221> CDs

<222> (613)..(1329)

<223> enhanced green fluorescent protein

<220>

<221> CDS

<222> (1330)..(2856)
<223> calcineurin A gamma

<400> 10
tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata tggagttccg 60

cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc ccegeccatt 120
gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc attgacgtca 180
atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt atcatatgcc 240
aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt atgecccagta 300
catgacctta tgggactttc ctacttggca gtacatctac gtattagtca tcgctattac 360
catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg actcacgggg 420
atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc aaaatcaacg 480
ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg gtaggcgtgt 540
acggtgggag gtctatataa gcagagctgg tttagtgaac cgtcagatcc gctagcgcta 600
ccggtcgeca cc atg gtg age aag ggc gag gag ctg ttc acc ggg gtg gtg 651
Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val
1 5 10

ccc atc ctg gtc gag ctg gac ggc gac gta aac ggc cac aag ttc agc 699

Pro Ile Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser
15 20 25

gtg tcc ggc gag ggc gag ggc gat gcc acc tac ggc aag étg acc ctg 747
Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu

30 35 40 45
aag ttc atc tgc acc acc ggc aag ctg ccc gtg ccc tgg ccc acc ctc 795
Lys Phe Ile Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu

50 55 60
gtg acc acc ctg acc tac ggc gtg cag tgc ttc agc cgc tac ccc gac 843
Val Thr Thr Leu Thr Tyr Gly Val Gln Cys Phe Ser Arg Tyr Pro Asp
65 70 75

cac atg aag cag cac gac ttc ttc aag tcc gcc atg ccec gaa ggc tac 891

His Met Lys Gln His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr
80 85 90

gtc cag gag cgc acc atc ttc ttc aag gac gac ggc aac tac aag acc 939

Val Gln Glu Arg Thr Ile Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr
95 100 105

cgc gcc gag gtg aag ttc gag ggc gac acc ctg gtg aac cgc atc gag 987
Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg Ile Glu

SUBSTITUTE SHEET (RULE 26)
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110

ctg
Leu

ctg
Leu

cag
Gln

gac
Asp

ggc
Gly
190

tcc
Ser

ctg
Leu

tac
Tyr

ctc
Leu

caa
Gln
270

gat
Asp

gta
Val

aag
Lys

cat
His

cct
Pro
350

aag
Lys

gag
Glu

aag
Lys

ggc
Gly
175

gac
Asp

gcc
Ala

gag
Glu

aag
Lys

tce
Ser
255

cgg
Arg

gtt
Val

gcc
Ala

act
Thr

gga
Gly
335

agt
Ser

gge
Gly

tac
Tyr

aac
Asn
160

agc
Ser

ggc
Gly

ctg
Leu

ttc
Phe

tce
Ser
240

acc
Thr

ctt
Leu

tta
Leu

tta
Leu

atg
Met
320

caa
Gln

aac
Asn

atc
Ile

aac
Asn
145

ggc
Gly

gtg
Val

cce
Pro

agc
Ser

gtg
Val
225

gga
Gly

acc
Thr

act
Thr

aaa
Lys

aag
Lys
305

ata
Ile

ttc
Phe

aca
Thr

gac
Asp
130

tac
Tyr

atc
Ile

cag
Gln

gtg
Val

aaa
Lys
210

acc
Thr

cte
Leu

gac
Asp

tte
Phe

aac
Asn
2390

ata
Ile

gaa
Glu

ttt
Phe

cgce
Arg

115

ttc
Phe

aac
Asn

aag
Lys

cte
Leu

ctg
Leu
195

gac
Asp

gce
Ala

aga
Arg

cgc
Arg

aag
Lys
275

cat
His

atc
Ile

gta
Val

gac
Asp

tac
Tyr
355

aag
Lys

agc
Ser

gtg
Val

gce
Ala
180

ctg
Leu

cce
Pro

gce
Ala

tcc
Ser

gte
Val
260

gaa
Glu

ttg
Leu

aat
Asn

gat
Asp

cta
Leu
340

ctc
Leu

gag
Glu

cac
His

aac
Asn
165

gac
Asp

cce
Pro

aac
Asn

g99
Gly

aga
Arg
245

atc

Ile

gta
Val

gta
Val

gat
Asp

gct

Ala
325

atg
Met

ttt
Phe

gac
Asp

aac
Asn
150

tte
Phe

cac
His

gac
Asp

gag
Glu

atc
Ile
230

tce
Ser

aaa
Lys

ttt
Phe

aag
Lys

gg99
Gly
310

cca
Pro

aag
Lys

ctg
Leu

- 24-

ggc
Gly
135

gtc
Val

aag
Lys

tac
Tyr

aac
Asn

aag
Lys
215

act
Thr

atg
Met

gct
Ala

gag
Glu

gaa
Glu
295

gct
Ala

atc
Ile

tta
Leu

ggt
Gly

120

aac
Asn

tat
Tyr

atc
Ile

cag
Gln

cac
His
200

cgc
Arg

ctc
Leu

tce
Ser

gtc
Val

aat
Asn
280

gga
Gly

gcc
Ala

aca
Thr

ttt
Phe

gac
Asp
360

atc
Ile

atc
Ile

cgce
Arg

cag
Gln
185

tac
Tyr

gat
Asp

ggc
Gly

gg9
Gly

ccc
Pro
265

gg9g
Gly

cga
Arg

atc
Ile

gta
Val

gaa
Glu
345

tat
Tyr
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ctg
Leu

atg
Met

cac
His
170

aac
Asn

ctg
Leu

cac
His

atg
Met

agg
Arg
250

ttt
Phe

aaa
Lys

ctg
Leu

ctg
Leu

tgt
Cys
330

gtt
Val

gtg
Val

gg9
Gly

gcc
Ala
155

aac
Asn

acc
Thr

agc
Ser

atg
Met

gac
Asp
23S

cgc
Arg

cct
Pro

cct
Pro

gaa
Glu

agg
Arg
315

ggt
Gly

gga
Gly

gac
Asp

PCT/EP99/05220

cac
His
140

gac
Asp

ate
Ile

ccc
Pro

acc
Thr

gtc
Val
220

gag
Glu

ttec
Phe

cca
Pro

aaa
Lys

gag
Glu
300

caa

Gln

gat
Asp

gga
Gly

aga
Arg

125

aag
Lys

aag
Lys

gag
Glu

atec
Ile

cag
Gln
205

ctg
Leu

ctg
Leu

cac
His

acc
Thr

gtt
Val
285

gaa
Glu

gag
Glu

att
Ile

tca
Ser

ggc
Gly
365

1035

1083

1131

1179

1227

1275

1323

1371

1419

1467

1515

1563

1611

1659

1707
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tat
Tyr

cat
His

ctt
Leu

gaa
Glu

gct
Ala
430

cct
Pro

gaa
Glu

tca
Ser

act
Thr

ttt
Phe
510

caa
Gln

cca
Pro

aac
Asn

agg
Arg

gat
Asp
590

atg
Met

tte
Phe

ccc
Pro

aca
Thr

cag
Gln
415

gcec
Ala

gaa
Glu

cct
Pro

gag
Glu

gtc
Val
495

ttg
Leu

gat
Asp

tca
Ser

aat
Asn

cag
Gln
575

gtt
Val

ctg
Leu

agt
Ser

aaa
Lys

gac
Asp
400

gtg
Val

ctc
Leu

att
Ile

ccc
Pro

gat
Asp
480

cga
Arg

cag
Gln

gct
Ala

ctt
Leu

aaa
Lys
560

ttt
Phe

tte
Phe

gta
Val

ata
Ile

aca
Thr
385

tat
Tyr

tat
Tyr

tta
Leu

act
Thr

gcc
Ala
465

tat
Tyr

999
Gly

aac
Asn

g99
Gly

att
Ile
545

gct
Ala

aac
Asn

aca
Thr

aat
Asn

gag
Glu
370

ttg
Leu

tte
Phe

gat
Asp

aac
Asn

tct
Ser
450

ttt
Phe

ggc
Gly

tgc
Cys

aat
Asn

tat
Tyr
530

aca
Thr

gct
Ala

tgt
Cys

tgg
Trp

gtg
Val

tgt
Cys

ttt
Phe

acc
Thr

gcc
Ala

cag
Gln
435

tta
Leu

gga
Gly

aat
Asn

tct
Ser

aat
Asn
515

cga
Arg

att
Ile

gtg
Val

tct
Ser

tct
Ser
585

ctc
Leu

gtg
Val

ctg
Leu

ttec
Phe

tgt
Cys
420

cag
Gln

gat
Asp

cct
Pro

gag
Glu

tat
Tyr
500

tta
Leu

atg
Met

ttc
Phe

ttg
Leu

cca
Pro
580

ttg

Leu

aac
Asn

ctg
Leu

ctt
Leu

aaa
Lys
405

atg
Met

ttt
Phe

gac
Asp

gtg
Val

aag
Lys
485

ttc
Phe

cta
Leu

tac
Tyr

tct
Ser

aaa
Lys
565

cac

His

cct
Pro

ata
Ile

tat
Tyr

cgg
Arg
390

cag
Gln

gag
Glu

cte
Leu

att
Ile

tgt
Cys
470

acc
Thr

tac
Tyr

tca
Ser

agg
Arg

gcc
Ala
550

tat

Tyr

ccc
Pro

ttt
Phe

tgc
Cys

-25-

tta
Leu
375

gga
Gly

gaa
Glu

aca
Thr

tgt
Cys

agg
Arg
455

gac
Asp

ttg
Leu

agt
Ser

att
Ile

aag
Lys
535

cce
Pro

gaa
Glu

tac
Tyr

gtt
Val

tct
Ser

tgg
Trp

aat
Asn

tgt
Cys

ttt
Phe

gta
Val
440

aaa
Lys

ctg
Leu

gag
Glu

tac
Tyr

atc
Ile
520

agc
Ser

aat
Asn

aac
Asn

tgg
Trp

999
Gly
600

gat
Asp

agt
Ser

cat
His

cga
Arg

gac
Asp
425

cat
His

tta
Leu

ctt
Leu

cac
His

cct
Pro
505

aga
Arg

caa
Gln

tac
Tyr

aat
Asn

ctt
Leu
585

gaa
Glu

gac
Asp
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tta
Leu

gaa
Glu

atc
Ile
410

tgt
Cys

gga
Gly

gac
Asp

tgg
Trp

tat
Tyr
490

gca

Ala

gcc
Ala

gcc
Ala

cta
Leu

gtc
Val
570

cca
Pro

aaa
Lys

gaa
Glu

aag
Lys

tgc
Cys
395

aaa
Lys

ctt
Leu

gga
Gly

agg
Arg

tct
Ser
475

ace
Thr

gtt
Val

cat
His

aca
Thr

gat
Asp
555

atg
Met

aac
Asn

gtc
Val

ctg
Leu

PCT/EP99/05220

att
Ile
380

agg
Arg

tat
Tyr

cct
Pro

atg
Met

ttt
Phe
460

gat
Asp

cac
His

tgt
Cys

gaa
Glu

ggc
Gly
540

gtc
Val

aat
Asn

ttt
Phe

aca
Thr

att
Ile

aat
Asn

cat
His

tcg
Ser

ctt
Leu

tca
Ser
445

acg
Thr

cce
Pro

aac
Asn

gaa
Glu

gcc
Ala
525

ttt
Phe

tat
Tyr

atc
Ile

atg
Met

gag
Glu
605

tct
Ser

1755

1803

1851

1899

1947

1995

2043

2091

2138

2187

2235

2283

2331

2379

2427

2475
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- 26-
620

610 615

atc 2523

Ile

atc
Ile
635

act
Thr

aca
Thr
630

gtt
Val

cgt
Arg

aag
Lys

gag
Glu

gat agg

Asp

gat
Asp

gaa
Glu

gca
Ala
625

gaa
Glu

gga
Gly

agc
Ser

ttt 2571
Phe

650

tca
Ser

att
Ile

ctt
Leu

att
Ile

gtc
Val

atc
Ile
640

atg
Met

cgg
Arg

aat
Asn

aag
Lys

aga
Arg

gce
Ala

aag
Lys
645

gca
Ala

gg99
Gly

act 2619

Thr

cce
Pro

aca
Thr

ctc
Leu

ctg
Leu

act
Thr

ctg
Leu

aag
Lys

ggc
Gly
665

caa
Gln
655

agt
Ser

agt
Ser

gtg
Val
660

cgg
Arg

gaa
Glu

gag
Glu

atc 2667

Ile

act
Thr

tca
Ser

ctec
Leu

aag
Lys

cag
Gln

gag
Glu
685

cct
Pro

cte
Leu

aca
Thr

ctg
Leu

gtc
Val

gga
Gly

ggc
Gly
680

ggc
Gly
670

ggc
Gly
675

ttt 2715
Phe

700

atc
Ile

agt
Ser

ttc
Phe

ctt
Leu

cac
His
695

cgg
Arg

gaa
Glu

atc
Ile

aag
Lys

aca
Thr

gcce
Ala

aga
Arg

tecg
Ser

cag
Gln

999
Gly
690

cca 2763

Pro

cce
Pro
715

att
Ile

atg
Met

aat
Asn
710

cga
Arg

cga
Arg

aag
Lys

gaa
Glu

ctg
Leu

cga
Arg

gag
Glu

ggt
Gly
705

gac
Asp

gcg
Ala

cga
Arg

tca 2811

Ser

acc
Thr
730

cac
His

gEa
Val

tct
Ser

aaa
Lys

gca
Ala

cca
Pro
725

cct
Pro

atg
Met

tac
Tyr

ata
Ile
720

gat agc

Ser

ggt
Gly

999
Gly

tca 2856

Ser

cat
His

aaa
Lys
745

caa
Gln

aag
Lys

gcc
Ala

cat
His
735

tca
Ser

cac
His

gct
Ala

gac
Asp

g99
Gly

agg
Arg

agc
Ser
740

gcg
Ala

tgattaacta
ccacatttgt
aacataaaat
aataaagcaa
gtggtttgtc
ttaaaattcg
ggcaaaatcc
tggaacaaga
tatcagggcg
tgccgtaaag
aagccggcga
ctggcaagtg
ctacagggcg

tttttctaaa

gggtaccccg
agaggtttta
gaatgcaatt
tagcatcaca
caaactcatc
cgttaaattt
cttataaatc
gtccactatt
atggcccact
cactaaatcg
acgtggcgag
tagcggtcac
cgtcaggtgg

tacattcaaa

ggatccaccg
cttgctttaa
gttgttgtta
aatttcacaa
aatgtatctt
ttgttaaatc
aaaagaatag
aaagaacgtg
acgtgaacca
gaaccctaaa
aaaggaaggg
gctgcgcgta
cacttttcgg

tatgtatccg

gatctagata
aaaacctccc
acttgtttat
ataaagcatt
aacgcgtaaa
agctcatttt
accgagatag
gactccaacg
tcaccctaat
gggagccccce
aagaaagcga
accaccacac
ggaaatgtgc

ctcatgagac

actgatcata
acacctcccce
tgcagcttat
tttttcactg
ttgtaagcgt
ttaaccaata
ggttgagtgt
tcaaagggcg
caagtttttt
gatttagagc
aaggagcggyg
ccgcecgegcet
gcggaaccce

aataaccctg

SUBSTITUTE SHEET (RULE 26)

atcagccata
ctgaacctga
aatggttaca
cattctagtt
taatattttg
ggccgaaatc
tgttccagtt
aaaaaccgtc
ggggtcgagg
ttgacgggga
cgctagggcg
taatgcgccg
tatttgttta

ataaatgctt

2916

2976

3036

3096

3156

3216

3276

3336

3396

3456

3316

3576

3636

3696
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caataatatt
agttagggtg
tcaattagtc
aaagcatgca
ccctaactcce
atgcagaggc
ttggaggcct
attgaacaag
tatgactggg
caggggcgce
gacgaggcag
gacgttgtca
ctcectgtcat
cggctgcata
gagcgagcac
catcaggggc
gaggatctcg
cgcttttctg
gcgttggcta
gtgctttacg
gagttcttcet
catcacgaga
tcecgggacge
accctagggg
tgacggcaat
gggttcggtc
acgcccgegt
tcgcagccaa
agattgattt
atctcatgac

aaaagatcaa

gaaaaaggaa
tggaaagtcc
agcaaccagg
tctcaattag
gcccagttcc
cgaggccgece
aggcttttgce
atggattgca
cacaacagac
cggttctttt
cgcggctatc
ctgaagcggg
Ctcaccttge
cgcttgatcc
gtactcggat
tcgegecage
tcgtgaccea
gattcatcga
ccecgtgatat
gtatcgccge
gagcgggact
tttcgattce
cggctggatg
gaggctaact
aaaaagacag
ccagggctgg
ttcttecttt
cgtcggggceg
aaaacttcat
caaaatccct

aggatcttct

gagtcctgag
ccaggctccc
tgtggaéagt
tcagcaacca
gcccattctc
tcggectetg
aaagatcgat
cgcaggttct
aatcggetgce
tgtcaagacc
gtggctggece
aagggactgg
tcctgecgag
ggctacctgce
ggaagccggt
cgaactgttc
tggecgatgec
ctgtggecgg
tgctgaagag
teccegattceg
ctggggtteg
accgccgcect
atcctccage
gaaacacgga
aataaaacgc
cactctgtcg
tceccecaccce
gcaggccctg
ttttaattta
taacgtgagt

tgagatcctt

-27-
gcggaaagaa
cagcaggcag
ccccaggcetce
tagtcccgec
cgccccatgg
agctattcca
caagagacag
ccggecegett
tctgatgecg
gacctgteccg
acgacgggcg
ctgctattgg
aaagtatcca
ccattcgacc
cttgtcgatc
gccaggctcea
tgcttgecga
ctgggtgtgg
cttggcggcg
cagcgcatcg
aaatgaccga
tctatgaaag
gcggggatct
aggagacaat
acggtgttgg
ataccccacc
accccccaag
ccatagcctc
aaaggatcta
tttcgttcca

tttttctgeg

ccagctgtgg
aagtatgcaa
cccagcaggce
cctaactecg
ctgactaatt
gaagtagtga
gatgaggatc
gggtggagag
ccgtgttecg
gtgccctgaa
ttececttgege
gcgaagtgcc
tcatggctga
accaagcgaa
aggatgatct
aggcgagcecat
atatcatggt
cggaccgcta
aatgggctga
ccttctatcg
ccaagcgaég
gttgggcttc
catgctggag
accggaagga
gtcgtttgtt
gagaccccat
ttcgggtgaa
aggttactca
ggtgaagatc
ctgagcgtca

cgtaatctgc

SUBSTITUTE SHEET (RULE 26)
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aatgtgtgtc
agcatgcatc
agaagtatgce
cccatecccge
ttttttattt
ggaggctttt
gtttcgcatg
gctattecggce
gctgtcageg
tgaactgcaa
agctgtgcte
ggggcaggat
tgcaatgcgg
acatcgcate
ggacgaagag
gccecgacgge
ggaaaatggc
tcaggacata
ccgecttecte
ccttcttgac
cccaacctge
ggaatcgttt
ttcttegeece
acccgecgcta
cataaacgcg
tggggccaat
ggcccagggc
tatatacttt
ctttttgata
gaccccgtag

tgcttgcaaa

3756

3816

3876

3936

3996

4056

4116

4176

4236

4296

4356

4416

4476

4536

4596

4656

4716

4776

4836

4896

4956

5016

5076

5136

5196

5256

5316

5376

5436

5496

5556
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caaaaaaacc
ttcecgaaggt
cgtagttagg
tcetgttace
gacgatagtt
ccagcttgga
gcgccacgcet
caggagagcg
ggtttcgeca
tatggaaaaa
ctcacatgtt
at

<210> 11
<211> 239
<212> PRT
<213> Homo
<400> 11
Met Val Ser

1

Val Glu Leu

Glu Glu

35

Gly

Thr
50

Cys Thr

Leu Thr

65

Tyr

Gln His Asp

Arg Thr Ile

Phe
115

Val Lys

Ile Asp Phe

130

Asn
145

Tyr Asn

Gly Ile Lys

accgctacca
aactggcttc
ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tccegaaggg
cacgagggag
cctctgactt
cgccagcaac

ctttecectgceg

sapiens

Lys Gly

Asp Gly

20

Gly Asp

Gly Lys
Gly Val

Phe
85

Phe

Phe Phe

100

Glu Gly

Lys Glu

Ser His

Glu
Asp
Ala
Leu
Gln

70
Lys
Lys
Asp

Asp

Asn

geggtggttt
agcagagcgc
aagaactctg
gccagtggceg
gcgcagcggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggectttt

ttatcccctg

Glu Leu

Val Asn

Thr Tyr

40
Pro Vval
55

Cys Phe

Ser Ala

Asp Asp

Thr Leu

120
Gly Asn
135

Val Tyr

150

Val Asn

Phe Lys

Phe

Gly

Gly

Pro

Ser

Met

Gly

105

Val

Ile

Ile

Ile Arg His

-28-
gtttgccgga
agataccaaa
tagcaccgec
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct

attctgtgga

Thr
10

Gly

His Lys

25

Lys Leu

Trp Pro

Arg Tyr

75
Pro Glu
90

Asn Tyr

Asn Arg
Leu

Gly

Ala
155

Met

Asn

tcaagagcta
tactgtcctt
tacatacctc
tcttaccggg
ggggggttcg
acagcgtgag
ggtaagcggc
gtatctttat
ctcgtcaggg
ggccttttge

taaccgtatt

Val Val Pro

Val
30

Phe Ser

Thr Leu

45

Lys

Thr Val

60

Leu

Pro Asp His

Gly Tyr Vval

Thr Arg

110

Lys

Ile Glu Leu

125
His Leu
140

Lys

Asp Lys Gln

Ile Glu Asp

SUBSTITUTE SHEET (RULE 26)
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ccaactcttt
ctagtgtagce
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgteg
gggcggagcecce
tggcettttg

accgccatge

Ile
15

Leu

Ser Gly

Phe Ile

Thr Thr

Met Lys

80

Gln
95

Glu
Ala Glu
Lys Gly
Glu Tyr

Asn
160

Lys

Gly Ser

5616
5676
5736
5796
5856
5916
5976
6036
6096
6156
6216

6218
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-29-
165 170 178

Val Gln Leu Ala Asp His Tyr Gln Gln Asn Thr Pro Ile Gly Asp Gly
180 185 190

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gln Ser Ala Leu
195 200 205

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe
210 215 220

Val Thr Ala Ala Gly Ile Thr Leu Gly Met Asp Glu Leu Tyr Lys
225 230 235

<210> 12

<211> 509

<212> PRT

<213> Homo sapiens

<400> 12
Ser Gly Leu Arg Ser Arg Ser Met Ser Gly Arg Arg Phe His Leu Ser
1 S 10 15

Thr Thr Asp Arg Val Ile Lys Ala Val Pro Phe Pro Pro Thr Gln Arg
20 25 30

Leu Thr Phe Lys Glu Val Phe Glu Asn Gly Lys Pro Lys Val Asp Val
35 40 45

Leu Lys Asn His Leu Val Lys Glu Gly Arg Leu Glu Glu Glu Val Ala
50 55 60

Leu Lys Ile Ile Asn Asp Gly Ala Ala Ile Leu Arg Gln Glu Lys Thr
65 70 75 80

Met Ile Glu Val Asp Ala Pro Ile Thr Val Cys Gly Asp Ile His Gly
85 90 95

Gln Phe Phe Asp Leu Met Lys Leu Phe Glu Val Gly Gly Ser Pro Ser
100 105 110

Asn Thr Arg Tyr Leu Phe Leu Gly Asp Tyr Val Asp Arg Gly Tyr Phe
115 120 125

Ser Ile Glu Cys Val Leu Tyr Leu Trp Ser Leu Lys Ile Asn His Pro
130 135 140

Lys Thr Leu Phe Leu Leu Arg Gly Asn His Glu Cys Arg His Leu Thr
145 150 155 160

Asp Tyr Phe Thr Phe Lys Gln Glu Cys Arg Ile Lys Tyr Ser Glu Gln
165 170 175

Val Tyr Asp Ala Cys Met Glu Thr Phe Asp Cys Leu Pro Leu Ala Ala
180 185 190

Leu Leu Asn Gln Gln Phe Leu Cys Val His Gly Gly Met Ser Pro Glu
195 200 205

Ile Thr Ser Leu Asp Asp Ile Arg Lys Leu Asp Arg Phe Thr Glu Pro
210 215 220

SUBSTITUTE SHEET (RULE 26)
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Pro Ala Phe Gly Pro Val Cys Asp Leu Leu Trp Ser Asp Pro Ser Glu
225 230 235 240

Asp Tyr Gly Asn Glu Lys Thr Leu Glu His Tyr Thr His Asn Thr Val
245 250 255

Arg Gly Cys Ser Tyr Phe Tyr Ser Tyr Pro Ala Val Cys Glu Phe Leu
260 265 270

Gln Asn Asn Asn Leu Leu Ser Ile Ile Arg Ala His Glu Ala Gln Asp
275 280 285

Ala Gly Tyr Arg Met Tyr Arg Lys Ser Gln Ala Thr Gly Phe Pro Ser
290 295 300

Leu Ile Thr Ile Phe Ser Ala Pro Asn Tyr Leu Asp Val Tyr Asn Asn
305 310 315 320

Lys Ala Ala Val Leu Lys Tyr Glu Asn Asn Val Met Asn Ile Arg Gln
325 330 335

Phe Asn Cys Ser Pro His Pro Tyr Trp Leu Pro Asn Phe Met Asp Val
340 345 350

Phe Thr Trp Ser Leu Pro Phe Val Gly Glu Lys Val Thr Glu Met Leu
355 360 365

Val Asn Val Leu Asn Ile Cys Ser Asp Asp Glu Leu Ile Ser Asp Asp
370 375 380

Glu Ala Glu Gly Ser Thr Thr Val Arg Lys Glu Ile Ile Arg Asn Lys
385 390 395 400

Ile Arg Ala Ile Gly Lys Met Ala Arg Val Phe Ser Ile Leu Arg Gln
405 410 415

Glu Ser Glu Ser Val Leu Thr Leu Lys Gly Leu Thr Pro Thr Gly Thr
420 425 430

Leu Pro Leu Gly Val Leu Ser Gly Gly Lys Gln Thr Ile Glu Thr Ala
435 440 445

Ile Arg Gly Phe Ser Leu Gln His Lys Ile Arg Ser Phe Glu Glu Ala
450 455 460

Arg Gly Leu Asp Arg Ile Asn Glu Arg Met Pro Pro Arg Lys Asp Ser
465 470 475 480

Ile Tyr Pro Gly Gly Pro Met Lys Ser Val Thr Ser Ala His Ser His
485 490 495

Ala Ala His Arg Ser Asp Gln Gly Lys Lys Ala His Ser
500 505

<210> 13

<211> 3975

<212> DNA

<213> Homo sapiens

SUBSTITUTE SHEET (RULE 26)
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<220>

<221> misc_feature

<222> (115)..(150)

<223> histidine tag

<220>

<221> misc_feature

<222> (148)..(153)

<223> cathepsin-C cleavage site

<220>

<221> CDS

<222> (151)..(612)

<223> copper/zinc superoxide dismutase

<400> 13
ctcgagaaat cataaaaaat ttatttgcett tgtgagcgga taacaattat aatagattca 60

attgtgagcg gataacaatt tcacacagaa ttcattaaag aggagaaatt aactatgaga 120

ggatcgcatc accatcacca tcacggatce gcg acg aag gcc gtg tgc gtg ctg 174
Ala Thr Lys Ala Val Cys Val Leu
1 5

aag ggc gac ggc cca gtg cag ggc atc atc aat ttc gag cag aag gaa 222
Lys Gly Asp Gly Pro Val Gln Gly Ile Ile Asn Phe Glu Gln Lys Glu
10 15 20

agt aat gga cca gtg aag gtg tgg gga agc att aaa gga ctg act gaa 270
Ser Asn Gly Pro Val Lys Val Trp Gly Ser Ile Lys Gly Leu Thr Glu
25 30 35 40

ggc ctg cat gga ttc cat gtt cat gag ttt gga gat aat aca gca ggc 318
Gly Leu His Gly Phe His Val His Glu Phe Gly Asp Asn Thr Ala Gly
45 50 55

tgt acc agt geca ggt cct cac ttt aat cect cta tce aga aaa cac ggt 366
Cys Thr Ser Ala Gly Pro His Phe Asn Pro Leu Ser Arg Lys His Gly
60 65 70

ggg cca aag gat gaa gag agg cat gtt gga gac ttg ggc aat gtg act 414
Gly Pro Lys Asp Glu Glu Arg His Val Gly Asp Leu Gly Asn Val Thr
75 80 85

gct gac aaa gat ggt gtg gecc gat gtg tct att gaa gat tct gtg atc 462
Ala Asp Lys Asp Gly Val Ala Asp Val Ser Ile Glu Asp Ser Val 1Ile
90 95 100

teca ctc tca gga gac cat tge atc att ggc cgc aca ctg gtg gtc cat 510
Ser Leu Ser Gly Asp His Cys Ile Ile Gly Arg Thr Leu Val Val His
105 110 115 120

gaa aaa gca gat gac ttg ggc aaa ggt gga aat gaa gaa agt aca aag 558
Glu Lys Ala Asp Asp Leu Gly Lys Gly Gly Asn Glu Glu Ser Thr Lys
125 130 135

aca gga aac gct gga agt cgt ttg gct tgt ggt gta att ggg atc gcc 606
Thr Gly Asn Ala Gly Ser Arg Leu Ala Cys Gly Val Ile Gly Ile Ala
140 145 150

caa taa ttcgaaccca agccgaattc cagcacactg gcggccgtta ctagtggatc 662
Gln

SUBSTITUTE SHEET (RULE 26)
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cgcatgcgag
ctcctgttga
ggttgcecgcee
agctaaggaa
atggcatcgt
gaccgttcag
ttatccggcee
ggcaatgaaa
ccatgagcaa
gtttctacac
taaagggttt
ttttgattta
atattatacg
ctgtgatggce
gcagggcggg
gactctctag
gttttatctg
gctgcctege
cggtcacagc
cgggtgttgg
atactggctt
tgaaataccg
gctcactgac
ggcggtaata
aggccagcaa
ccgccecect
aggactataa
gaccctgccg
tcaatgctca
tgtgcacgaa

gtccaacccg

ctcggtaccc
tagatccagt
gggcgttttt
gctaaaatgg
aaagaacatt
ctggatatta
tttattcaca
gacggtgagc
actgaaacgt
atatattcge
attgagaata
aacgtggcca
caaggcgaca
ttccatgtceg
gcgtaatttt
cttgaggcat
ttgtttgteg
gcgtttcggt
ttgtctgtaa
cgggtgtcgg
aactatgcgg
cacagatgcg
tcgetgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
ccceecgtte

gtaagacacg

32

cgggtcgacc
aatgacctca
tattggtgag
agaaaaaaat
ttgaggcatt
cggeccttttt
ttcttgececg
tggtgatatg
tttcateget
aagatgtggc
tgtttttcgt
atatggacaa
aggtgctgat
gcagaatgct
tttaaggcag
caaataaaac
gtgaacgctc
gatgacggtg
gcggatgcecg
ggcgcagcca
catcagagca
taaggagaaa
cggtctgtcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttccece
acctgtccge
atctcagttc
agcccgaccg

acttatcgcce

tgcagccaag
gaactccatc
aatccaagct
cactggatat
tcagtcagtt
aaagaccgta
cctgatgaat
ggatagtgtt
ctggagtgaa
gtgttacggt
ctcagccaat
cttcttegee
gccgetggeg
taatgaatta
ttattggtge
gaaaggctca
tcectgagtag
aaaacctctg
ggagcagaca
tgacccagtc
gattgtactg
ataccgcatc
gctgcggcega
ggataacgca
ggccgegttg
acgctcaagt
tggaagctcc
ctttctcect
ggtgtaggtc
ctgecgcctta

actggcagca

cttaattagc
tggatttgtt
agcttggcga
accaccgttg
gctcaatgta
aagaaaaata
gctcatcecgg
cacccttgtt
taccacgacg
gaaaacctgg
ccctgggtga
cccgttttea
attcaggttec
caacagtact
ccttaaacgce
gtcgaaagac
gacaaatccg
acacatgcag
agcccgtcag
acgtagcgat
agagtgcacc
aggcgctctt
gcggtatcag
ggaaagaaca
ctggecgtttt
cagaggtggce
ctcgtgcegcet
tcgggaagcg
gttcgctcca
tccggtaact

gccactggta

SUBSTITUTE SHEET (RULE 26)
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tgagcttgga
cagaacgctc
gattttcagg
atatatccca
cctataacca
agcacaagtt
aatttcgtat
acaccgtttt
atttccggca
cctatttccce
gtttcaccag
ccatgggcaa
atcatgcegt
gcgatgagtg
ctggggtaat
tgggccttte
ccgctctaga
ctcceggaga
ggcgcgtcag
agcggagtgt
atatgeggtg
ccgcttcecte
ctcactcaaa
tgtgagcaaa
tccataggct
gaaacccgac
ctcctgttce
tggcgcttte
agctgggctg
atcgtcttga

acaggattag

722

782

842

902

962

1022

1082

1142

1202

1262

1322

1382

1442

1502

1562

1622

1682

1742

1802

1862

1922

1982

2042

2102

2162

2222

2282

2342

2402

2462

2522
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cagagcgagg
cactagaagg
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggctcca
tcctgcaact
tagttcgcca
acgctcgtecg
atgatcccce
aagtaagttg
tgtcatgcca
agaatagtgt
gccacatagc
ctcaaggate
atcttcagca
tgccgcaaaa
tcaatattat
tatttagaaa
cgtctaagaa
ctttcgtctt
<210>
<211>

<212>
<213>

14
153
PRT
Homo

<400> 14

tatgtaggcg
acagtatttg
tcttgatceg
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttegtt
ggcttaccat
gatttatcag
ttatcegecet
gttaatagtt
tttggtatgg
atgttgtgca
gccgcagtgt
tccgtaagat
atgcggcgac
agaactttaa
ttaccgcetgt
tcttttactt
aagggaataa
tgaagcattt
aataaacaaa
accattatta

cac

sapiens

gtgctacaga
gtatctgegc
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta
catccatage
ctggccccag
caataaacca
ccatccagtc
tgcgcaacgt
cttcattcag
aaaaagcggt
tatcactcat
gcttttctgt
cgagttgctc
aagtgctcat
tgagatccag
tcaccagcgt
gggcgacacg
atcagggtta
taggggttcc

tcatgacatt

-33-

gttcttgaag
tctgectgaag
caccgctggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgcctgactce
tgctgcaatg
gccagccgga
tattaattgt
tgttgccatt
ctcecggttce
tagctccttce
ggttatggca
gactggtgag
ttgceceggeg
cattggaaaa
ttcgatgtaa
ttctgggtga
gaaatgttga
ttgtctcatg
gcgcacattt

aacctataaa

tggtggccta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
ccegtegtgt
ataccgcgag
agggccgagce
tgccgggaag
gctécaggca
caacgatcaa
ggtcctcega
gcactgcata
tactcaacca
tcaatacggg
cgttcttegg
cccactcgtg
gcaaaaacag
atactcatac
agcggataca
ccccgaaaag

aataggcgta

PCT/EP99/05220

actacggcta
tcggaaaaag
tttttgtttg
tcttttetac
tgagattatc
caatctaaag
cacctatctce
agataactac
acccacgcte
gcagaagtgg
ctagagtaag
tcgtggtgte
ggcgagttac
tcgttgtecag
attctcttac
agtcattctg
ataataccgc
ggcgaaaact
cacccaactg
gaaggcaaaa
tcttectttt
tatttgaatg
tgccacctga

tcacgaggcc

Ala Thr Lys Ala Val Cys Val Leu Lys Gly Asp Gly Pro Val Gln Gly

1

5

10

15

Ile Ile Asn Phe Glu Gln Lys Glu Ser Asn Gly Pro Val Lys Val Trp

SUBSTITUTE SHEET (RULE 26)

2582

2642

2702

2762

2822

2882

2942

3002

3062

3122

3182

3242

3302

3362

3422

3482

3542

3602

3662

3722

3782

3842

3902

3962

3975
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34

20

Gly Ser Ile Lys Gly Leu Thr Glu
35 40

Glu Phe Gly Asp Asn Thr Ala Gly
50 55

Asn Pro Leu Ser Arg Lys His Gly
65 70

Val Gly Asp Leu Gly Asn Val Thr
85

Val Ser Ile Glu Asp Ser Val Ile

100
Ile Gly Arg Thr Leu Val Val His
115 120
Gly Gly Asn Glu Glu Ser Thr Lys
130 135
Ala Cys Gly Val Ile Gly Ile Ala
145 150
<210> 15
<211> 3881
<212> DNA
<213> Homo sapiens
<220>
<221> CDS

<222> (115)..(576)

25

Gly Leu His

Cys Thr Ser

Gly Pro Lys
75

Ala Asp Lys
90

Ser Leu Ser
105
Glu Lys Ala

Thr Gly Asn

Gln

<223> copper/zinc superoxide dismutase

<220>
<221> misc_feature
<222> (577)..(582)

<223> carboxypeptidase-A cleavage site

<220>

<221> misc_feature
<222> (578)..(603)
<223> histidine tag

<400> 15

ctcgagaaat cataaaaaat ttatttgectt tgtgagcgga

attgtgagcg gataacaatt tcacacagaa ttcattaaag

gcg acg aag gcc gtg tgc gtg ctg
Ala Thr Lys Ala Val Cys Val Leu
5

atc atc aat ttc gag cag aag gaa
Ile Ile Asn Phe Glu Gln Lys Glu
20 25

aag ggc gac
Lys Gly Asp
10

agt aat gga
Ser Asn Gly

PCT/EP99/05220

30

Gly Phe His Val His
45

Ala Gly Pro His Phe
60

Asp Glu Glu Arg His
80

Asp Gly Val Ala Asp
95

Gly Asp His Cys Ile
110

Asp Asp Leu Gly Lys
125

Ala Gly Ser Arg Leu
140

taacaattat aatagattca 60

aggagaaatt aacc atg
Met
1

ggc cca gtg cag ggc
Gly Pro Val Gln Gly
15

cca gtg aag gtg tgg
Pro Val Lys Val Trp
30

SUBSTITUTE SHEET (RULE 26)

117

165

213
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gga
Gly

agc
Ser
35

ttt
Phe

gag
Glu
50

cct
Pro

aat

gtt
Val

gga
Gly

tct
Ser

gtg
Val

att
Ile

ggc
Gly
115

ggt
Gly
130

gga
Gly

gct
Ala

tgt
Cys

att
Ile

gga
Gly

cta
Leu

gac
Asp

att
Ile
100

cgc

Arg

aat
Asn

ggt
Gly

aaa
Lys

gat
Asp

tce
Ser

ttg
Leu
85

gaa

Glu

aca
Thr

gaa
Glu

gta
Val

gga
Gly

aat
Asn

aga
Arg
70

ggc
Gly

gat
Asp

ctg
Leu

gaa
Glu

att
Ile
150

ctg
Leu

aca
Thr
55

aaa
Lys

aat
Asn

tct
Ser

gtg
Val

agt
Ser
135

g99
Gly

act
Thr
40

gca
Ala

cac
His

gtg
Val

gtg
Val

gtc
Val
120

aca
Thr

atc
Ile

gaa
Glu

ggc
Gly

ggt
Gly

act
Thr

atc
Ile
105

cat

His

aag
Lys

gce
Ala

ggc
Gly

tgt
Cys

g99
Gly

gct
Ala
90

tca

Ser

gaa
Glu

aca
Thr

caa
Gln

- 35-

ctg
Leu

acc
Thr

cca
Pro
75

gac

Asp

ctc
Leu

aaa
Lys

gga
Gly

cat
His

agt
Ser
60

aag
Lys

aaa
Lys

tca
Ser

gca
Ala

aac
Asn
140

gga
Gly
45

gca

Ala

gat
Asp

gat

gga
Gly

gat
Asp
125

gct
Ala

ttec
Phe

ggt
Gly

gaa
Glu

ggt
Gly

gac
Asp
110

gac

Asp

gga
Gly

cat
His

cct
Pro

gag
Glu

gtg
Val
95

cat

His

ttg
Leu

agt
Ser

PCT/EP99/05220

gtt
Val

cac
His

agg
Arg
80

gcc
Ala

tgc
Cys

gge
Gly

cgt
Arg

agatctcatc accatcacca

cat
His

ttt
Phe
65

cat
His

gat
Asp

atc
Ile

aaa
Lys

ttg
Leu
145

tcactaagct
actccatctg
tccaagctag
ctggatatac
agtcagttgc
agaccgtaaa
tgatgaatgc
atagtgttca
ggagtgaata
gttacggtga
cagccaatcc
tcttegeecee
atgccgetgg
cttaatgaat

agttattggt

taattagctg
gatttgttca
cttggcgaga
caccgttgat
tcaatgtacc
gaaaaataag
tcatccggaa
cccttgttac
ccacgacgat
aaacctggcc
ctgggtgagt
cgttttcacc
cgattcaggt
tacaacagta

gcccttaaac

agcttggact
gaacgctcgg
ttttcaggag
atatcccaat
tataaccaga
cacaagtttt
tttcgtatgg
accgttttcc
ttcecggcagt
tatttcccta
ttcaccagtt
atgcatgggc
tcatcatgce
ctgcgatgag

gcctggggta

cctgttgata
ttgececgeegg
ctaaggaagc
ggcatcgtaa
ccgttcaget
atccggectt
caatgaaaga
atgagcaaac
ttctacacat
aagggtttat
ttgatttaaa
aaatattata
gtctgtgatg
tggcagggcg

atgactctct

gatccagtaa
gcgtttttta
taaaatggag
agaacatttt
ggatattacg
tattcacatt
cggtgagctg
tgaaacgttt
atattcgcaa
tgagaatatg
cgtggccaat
cgcaaggcga
gcttccatgt
gggcgtaatt

agcttgagge

SUBSTITUTE SHEET (RULE 26)

tgacctcaga
ttggtgagaa
aaaaaaatca
gaggcattte
gcctttttaa
cttgececegece
gtgatatggg
tcatcgetct
gatgtggcgt
tttttegtct
atggacaact
caaggtgctg
cggcagaatg
tttttaaggce

atcaaataaa

261

309

357

405

453

501

549

596

656

716

776

836

896

956

1016

1076

1136

1196

1256

1316

1376

1436

1496
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acgaaaggct
tctectgagt
tgaaaacctc
cgggagcaga
catgacccag
cagattgtac
aaataccgca
cggctgcgge
ggggataacg
aaggccgcgt
cgacgctcaa
cctggaaget
gcctttctcee
teggtgtagg
cgctgcgect
ccactggcag
gagttcttga
gctctgectga
accaccgctg
ggatctcaag
tcacgttaag
aattaaaaat
taccaatgct
gctgcctgac
agtgctgcaa
cagccagccg
tctattaatt
gttgttgcca
agctccggtt
gttagctcct

atggttatgg

cagtcgaaag
aggacaaatc
tgacacatgce
caagcccgtc
tcacgtagcg
tgagagtgca
tcaggcgcetce
gagcggtatc
caggaaagaa
tgctggegtt
gtcagaggtg
ccectecgtgeg
cttecgggaag
tcgttegete
tatccggtaa
cagccactgg
agtggtggcc
agccagttac
gtagcggtgg
aagatccttt
ggattttggt
gaagttttaa
taatcagtga
tceceegtegt
tgataccgcg
gaagggccga
gttgccggga
ttgctacagg
Cccaacgatc
tcggtectece

cagcactgca

actgggcectt
cgccgctcta
agctcccgga
agggcgegte
atagcggagt
ccatatgcgg
tteccgettee
agctcactca
catgtgagca
tttccatagg
gcgaaacccg
ctctectgtt
cgtggecgett
caagctgggc
ctatcgtctt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt
gatcttttect
catgagatta
atcaatctaa
ggcacctatc
gtagataact
agacccacgc
gcgcagaagt
agctagagta
catcgtggtg
aaggcgagtt
gatcgttgtc

taattctctt

- 36-

tcgttttatce
gagctgcctc
gacggtcaca
agcgggtgtt
gtatactggc
tgtgaaatac
tcgectcactg
aaggcggtaa
aaaggccagc
ctccgeececcece
acaggactat
ccgaccctge
tctcaatgcet
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcagc
acggggtctg
tcaaaaagga
agtatatatg
tcagcgatct
acgatacggg
tcaccggctc
ggtcctgcaa
agtagttcgce
tcacgctcgt
acatgatccc
agaagtaagt

actgtcatgc

tgttgtttgt
gcgcgtttcg
gcttgtctgt
ggegggtgte
ttaactatgc
cgcacagatg
actcgctgeg
tacggttatec
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aacccccegt
cggtaagaca
ggtatgtagg
ggacagtatt
gctcttgatc
agattacgcg
acgctcagtg
tcttcaccta
agtaaacttg
gtctattteg
agggcttacc
cagatttatc
ctttatcege
cagttaatag
cgtttggtat
ccatgttgtg
tggccgecagt

catccgtaag

SUBSTITUTE SHEET (RULE 26)
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cggtgaacgc
gtgatgacgg
aagcggatgc
ggggcgcage
ggcatcagag
cgtaaggaga
cteggtctgt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttccecc
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca
tggtatctge
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
ttcatccata
atctggcccce
agcaataaac
ctccatccag
tttgcgcaac
ggcttcattc
caaaaaagcg
gttatcactc

atgcttttct

1556

1616

1676

1736

1796

1856

1916

1976

2036

2096

2156

2216

2276

2336

2396

2456

2516

2576

2636

2696

2756

2816

2876

2936

2996

3056

3116

3176

3236

3296

3356
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gtgactggtg
tcttgccégg
atcattggaa
agttcgatgt
gtttctgggt
cggaaatgtt
tattgtctca
ccgcgcacat
ttaacctata
<210>
<211>

<212>
<213>

16
154
PRT
Homo

<400> 16
Met Ala Thr
1

agtactcaac
cgtcaatacg
aacgttcttc
aacccactcg
gagcaaaaac
gaatactcat
tgagcggata
ttccccgaaa

aaaataggcg

sapiens

Lys
5

Ala Val

caagtcattc
ggataatacc
ggggcgaaaa
tgcacccaac
aggaaggcaa
actcttcctt
catatttgaa
agtgccacct

tatcacgagg

Cys Val

Leu

-37.

tgagaatagt
gcgccacata
ctctcaagga
tgatcttcag
aatgccgcaa
tttcaatatt
tgtatttaga
gacgtctaag

ccctttegte

Lys Gly

10

gtatgcggcg
gcagaacttt
tcttaccget
catcttttac
aaaagggaat
attgaagcat
aaaataaaca
aaaccattat

ttcac

Asp Gly

Pro

PCT/EP99/05220

accgagttge
aaaagtgctc
gttgagatcc
tttcaccagce
aagggcgaca
ttatcagggt
aataggggtt

tatcatgaca

Val
15

Gln

Gly Ile
Trp Gly

Glu
50

His

Phe
65

Asn

His val

Val

Ile Ile

Lys Gly

130
Leu Ala
145

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

17
55

Ile
Ser

35
Phe
Pro
Gly
Ser
Gly
115

Gly

Cys

55

DNA
Homo sapiens

Asn Phe Glu

20

Ile Lys Gly

Gly Asp Asn

Leu Ser Arg

70

Leu
85

Asp Gly

Ile Glu

100

Asp

Arg Thr Leu

Asn Glu Glu

Ile
150

Gly Val

Gln

Leu

Thr

55

Lys

Asn

Ser

Val

Ser

135

Gly

Lys

Thr

40

Ala

His

Val

Val

Val

120

Thr

Ile

Glu

25

Glu

Gly

Gly

Thr

Ile

105

His

Lys

Ala

Ser

Gly

Cys

Gly

Ala

90

Ser

Glu

Thr

Gln

Asn

Leu

Thr

Pro

75

Asp

Leu

Lys

Gly

Gly Pro

His Gly

45
Ser Ala
60

Lys Asp

Lys Asp

Ser Gly

Ala Asp

125
Asn Ala
140

SUBSTITUTE SHEET (RULE 26)

Val

30
Phe
Gly
Glu
Gly
Asp
110

Asp

Gly

Lys

His

Pro

Glu

Val

95

His

Leu

Ser

Val

Val

His

Arg

80

Ala

Cys

Gly

Arg

3416

3476

3536

3596

3656

3716

3776

3836

3881
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<220>

<221> CDS

<222> (115)..(1716)

<223> histidine tagged calcineurin A alphal

<220>

<221> misc_feature

<222> (1717)..(1758)

<223> ribosomal binding site, multiple cloning site 2

<220>

<221> CDS

<222> (1759)..(2271)
<223> calcineurin B

<220>

<221> variation

<222> (115)..(1716)

<223> splicevariant: histidine tagged calcineurin A
alphal lacking pos. 208 - 2317 ( phosphatase
domain}, newly generated N-terminus exhibits
protease activity

<400> 17
Cctcgagaaat cataaaaaat ttatttgctt tgtgagcgga taacaattat aatagattca 60

attgtgagcg gataacaatt tcacacagaa ttcattaaag aggagaaatt aact atg 117
Met

1

aga gga tcg cat cac cat cac cat cac gga tcc atg tcc gag ccc aag 165
Arg Gly Ser His His His His His His Gly Ser Met Ser Glu Pro Lys

gca att gat ccc aag ttg tcg acg acc gac agg gtg gtg aaa gct gtt 213
Ala Ile Asp Pro Lys Leu Ser Thr Thr Asp Arg Val Val Lys Ala Val
20 25 30

cca ttt cct cca agt cac cgg ctt aca gca aaa gaa gtg ttt gat aat 261
Pro Phe Pro Pro Ser His Arg Leu Thr Ala Lys Glu Val Phe Asp Asn
35 40 45

gat gga aaa cct cgt gtg gat atc tta aag gcg cat ctt atg aag gag 309
Asp Gly Lys Pro Arg Val Asp Ile Leu Lys Ala His Leu Met Lys Glu
50 S5 60 65

gga agg ctg gaa gag agt gtt gca ttg aga ata ata aca gag ggt gca 357
Gly Arg Leu Glu Glu Ser Val Ala Leu Arg Ile Ile Thr Glu Gly Ala
70 75 80

tca att ctt cga cag gaa aaa aat ttg ctg gat att gat gcg cca gtc 405
Ser Ile Leu Arg Gln Glu Lys Asn Leu Leu Asp Ile Asp Ala Pro Val
85 90 95

act gtt tgt ggg gac att cat gga caa ttc ttt gat ttg atg aag ctc 453
Thr Val Cys Gly Asp Ile His Gly Gln Phe Phe Asp Leu Met Lys Leu
100 105 110

ttt gaa gtc ggg gga tct cct gcc aac act cgc tac ctc ttc tta ggg 501

Phe Glu Val Gly Gly Ser Pro Ala Asn Thr Arg Tyr Leu Phe Leu Gly
115 120 125

SUBSTITUTE SHEET (RULE 26)
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gac
Asp
130

tgg
Trp

aat
Asn

tgt
Cys

ttt
Phe

gtg
Val
210

aaa

Lys

atc
Ile

gaa
Glu

tac
Tyr

ctc
Leu
290

agc
Ser

aat
Asn

aac
Asn

tgg
Trp

999

tat
Tyr

gce
Ala

cat
His

aaa
Lys

gac
Asp
195

cat
His

tta
Leu

ctg
Leu

cat
His

ccg
Pro
275

cga

Arg

caa
Gln

tac
Tyr

aat
Asn

ctt
Leu
355

gaa

gtt
Val

ttg
Leu

gaa
Glu

ata
Ile
180

tgc
Cys

ggt
Gly

gac
Asp

tgg
Trp

tte
Phe
260

gct
Ala

gcc
Ala

aca
Thr

tta
Leu

gtt
Val
340

cca
Pro

aaa

gac
Asp

aaa
Lys

tgt
Cys
165

aag
Lys

ctt
Leu

ggt
Gly

cga
Arg

tca
Ser
245

act

Thr

gta
Val

cac
His

aca
Thr

gat
Asp
325

atg
Met

aat
Asn

gtg

aga
Arg

att
Ile
150

aga
Arg

tat
Tyr

cce
Pro

ttg
Leu

ttc
Phe
230

gac

Asp

cac
His

tgt
Cys

gaa
Glu

ggc
Gly
310

gta
Val

aat
Asn

tte
Phe

act

999
Gly
135

ctc
Leu

cat
His

tca
Ser

ctg
Leu

tct
Ser
215

aaa

Lys

cce
Pro

aac
Asn

gaa
Glu

gcc
Ala
295

tte
Phe

tac
Tyr

atc
Ile

atg
Met

gag

tac ttc agt

Tyr

tac
Tyr

cta
Leu

gaa
Glu

gct
Ala
200

cca
Pro

gaa
Glu

ctg
Leu

aca
Thr

ttc
Phe
280

caa

Gln

cct
Pro

aat
Asn

agg
Arg

gat
Asp
360

atg

Phe

cce
Pro

aca
Thr

cga
Arg
185

gce
Ala

gag
Glu

cca
Pro

gaa
Glu

gtc
Val
265

tta

Leu

gat
Asp

tct
Ser

aac
Asn

caa
Gln
345

gtt
Val

ctg

Ser

aaa
Lys

gag
Glu
170

gta
Val

ctg
Leu

att
Ile

cct
Pro

gat
Asp
250

agg
Arg

cag
Gln

gca
Ala

cta
Leu

aaa
Lys
330

tte
Phe

ttt
Phe

gta

-39-

att
Ile

aca
Thr
155

tat
Tyr

tat
Tyr

atg
Met

aac
Asn

gca
Ala
235

ttt
Phe

ggg
Gly

cac
His

gg99
Gly

att
Ile
315

gct
Ala

aac
Asn

act
Thr

aat

gaa
Glu
140

ctg
Leu

ttc
Phe

gat
Asp

aac
Asn

act
Thr
220

tat
Tyr

gga
Gly

tgt
Cys

aat
Asn

tac
Tyr
300

aca
Thr

gca
Ala

tgt
Cys

tgg
Trp

gtc

tgt
Cys

ttt
Phe

aca
Thr

gcc
Ala

caa
Gln
205

tta
Leu

gga
Gly

aat
Asn

tca
Ser

aac
Asn
285

cgc

Arg

att
Ile

gta
Val

tct
Ser

tce
Ser
365

ctc

SUBSTITUTE SHEET (RULE 26)

gtg
Val

tta
Leu

ttt
Phe

tgt
Cys
190

cag
Gln

gat
Asp

cct
Pro

gag
Glu

tac
Tyr
270

ttg

Leu

atg
Met

ttt
Phe

ttg
Leu

cct
Pro
350

ctt
Leu

aac

ctg
Leu

ctt
Leu

aaa
Lys
175

atg
Met

ttc
Phe

gat
Asp

atg
Met

aag
Lys
255

ttc
Phe

tta
Leu

tac
Tyr

tca
Ser

aaqg
Lys
335

cat
His

cca
Pro

atc

PCT/EP99/05220

tat
Tyr

cgt
Arg
160

caa
Gln

gat
Asp

ctg
Leu

atc
Ile

tgt
Cys
240

act

Thr

tac
Tyr

tct
Ser

agg
Arg

gca
Ala
320

tat
Tyr

cca
Pro

ttt
Phe

tgc

ttg
Leu
145

gga
Gly

gaa
Glu

gcc
Ala

tgt
Cys

aga
Arg
225

gat
Asp

cag
Gln

agt
Ser

ata
Ile

aaa
Lys
305

cca
Pro

gag
Glu

tac
Tyr

gtt
Val

tca

549

597

645

693

741

789

837

885

933

981

1029

1077

1125

1173

1221

1268
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Gly Glu Lys

370

gat
Asp

gca
Ala

atg
Met

acg
Thr

tct
Ser
450

gct
Ala

tte
Phe

cgc
Arg

gct
Ala

agc
Ser
530

gat
Asp

gcc
Ala

gcc
Ala

ctg
Leu
435

gga
Gly

gat
Asp

gag
Glu

aga
Arg

ctc
Leu
515

aat
Asn

gaa
Glu

cgg
Arg

aga
Arg
420

aaa
Lys

999
Gly

gaa
Glu

gaa
Glu

gat
Asp
500

acc
Thr

att
Ile

Val

cta
Leu

aaa
Lys
405

gtg
Val

ggc
Gly

aag
Lys

gct
Ala

gce
Ala
485

gcc
Ala

tca
Ser

cag
Gln

Thr

999
Gly
390

gag
Glu

ttc
Phe

ttg
Leu

caa
Gln

atc
Ile
470

aag
Lys

atg
Met

gag
Glu

tga

Glu
375

tca
Ser

gtg
Val

tca
Ser

acc
Thr

acc
Thr
455

aaa
Lys

ggc
Gly

cce
Pro

act

Met

gaa
Glu

ata
Ile

gtg
Val

cca
Pro
440

ctg
Leu

gga
Gly

tta
Leu

tct
Ser

aac

Thr Asn

520

Leu

gaa
Glu

agg
Arg

cte
Leu
425

act
Thr

caa
Gln

ttt
Phe

gac
Asp

gac
Asp
505

ggec
Gly

Val

gat
Asp

aac
Asn
410

aga
Arg

ggc
Gly

agc
Ser

tca
Ser

cga
Arg
490

gcc

Ala

acg
Thr

- 40-

Asn

gga
Gly
395

aag
Lys

gaa
Glu

atg
Met

gct
Ala

cca
Pro
475

att
Ile

aac
Asn

gac
Asp

Val
380

ttt
Phe

atc
Ile

gag
Glu

ctc
Leu

act
Thr
460

caa
Gln

aat
Asn

ctt
Leu

agc
Ser

Leu

gat
Asp

cga
Arg

agt
Ser

ccc
Pro
445

gtt
Val

cat
His

gag
Glu

aac
Asn

aat
Asn

525

Asn

ggt
Gly

gca
Ala

gag
Glu
430

agc
Ser

gag
Glu

aag
Lys

agg
Arg

tcc
Ser
510

ggec
Gly

Ile

gca
Ala

ata
Ile
415

agt
Ser

gga
Gly

gct
Ala

atc
Ile

atg
Met
485

atc
Ile

agt
Ser

PCT/EP99/05220

Cys

aca
Thr
400

ggc
Gly

gtg
Val

gta
Val

att
Ile

act
Thr
480

ccg
Pro

aac
Asn

aat
Asn

Ser
385

gct
Ala

aaa
Lys

ctg
Leu

ctt
Leu

gag
Glu
465

agc

Ser

cct
Pro

aag
Lys

agc
Ser

ttaactaggg taccccgggg taccaaagag gagaaattaa

ct atg gga aat gag gca agt tat cct ttg gaa atg tgc tca cac ttt
Met Gly Asn Glu Ala Ser Tyr Pro Leu Glu Met Cys Ser His Phe

gat
Asp
550

ttg

Leu

gag
Glu

aca
Thr

535

gca
Ala

gac
Asp

tta
Leu

gat
Asp

gat gaa att

Asp

aat
Asn

caa
Gln

gg9
Gly
600

Glu

tct
Ser

cag
Gln
585

aat
Asn

Ile

ggt
Gly
570

aat

Asn

gga
Gly

aaa
Lys
555

tct
Ser

cce
Pro

gaa
Glu

540

agg
Arg

ttg
Leu

tta
Leu

gta
Val

cta
Leu

agt
Ser

gta
Val

gac
Asp
605

gga
Gly

gtg
Val

cag
Gln
590

ttt
Phe

aag
Lys

gaa
Glu
575

cga
Arg

aaa
Lys

aga
Arg
560

gag
Glu

gta
Val

gag
Glu

545

ttt aag aag ctc

Phe

tte
Phe

ata
Ile

ttc
Phe

SUBSTITUTE SHEET (RULE 26)

Lys

atg
Met

gat
Asp

att
Ile
610

Lys

tct
Ser

ata
Ile
595

gag
Glu

Leu

cta
Leu
580

ttc
Phe

gga
Gly

gat
Asp
565

cct
Pro

gac
Asp

gtc
Val

1317

1365

1413

1461

1509

1557

1605

1653

1701

1756

1803

1851

1899

1947

1995
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ttg 2043

Leu

ttt
Phe

gct
Ala

ttc
Phe

aag
Lys
625

agg
Arg

tct
Ser

aaa
Lys

gat
Asp

cag
Gln

cag
Gln
615

agt
Ser

gtc
Val

aag
Lys

gaa
Glu

gga
Gly
620

aat 2091

Asn

tat
Tyr
640

att
Ile

tcec
Ser

tat
Tyr

999
Gly

gaa
Glu
645

tte
Phe
630

aaa
Lys

atc
Ile

gat
Asp

ggc
Gly

cgt
Arg

gac
Asp

atg
Met
635

gac
Asp

aaa 2139

Lys

aat
Asn

ctg
Leu

aca
Thr

aac
Asn

gat
Asp
660

ttc
Phe

cta
Leu
650

atg
Met

gtg
Val

ctc
Leu

cag
Gln

aag
Lys

atg
Met

999
Gly
655

gtg
Val

aat 2187

Asn

gat
Asp
675

gat
Asp

ata
Ile

ata
Ile

tta
Leu

att
Ile

acc
Thr
670

gca
Ala

aag
Lys

aaa
Lys

caa
Gln
665

cag
Gln

cag
Gln

gta
Val

gac
Asp

ttc 2235

Phe

gtt
Val
690

gta
Val

ttt
Phe

tgt
Cys

gct
Ala

ggc
Gly

tce
Ser

ggc
Gly

ata
Ile

gaa
Glu

gat
Asp

gaa
Glu
685

999
Gly

gga
Gly
680

aga
Arg

gta tga ttaattagaa 2281

Val

gat
Asp

gtg
Val

atc
Ile

cta
Leu

gat cac

His

aaa aag

Lys

atg
Met

gtg
Val

Asp
695

gcttaattag
ctggatttgt
tagcttggcg
taccaccgtt
tgctcaatgt
aaagaaaaat
tgctcatccg
tcacccttgt
ataccacgac
tgaaaacctg
tcecectgggtg
cccegttttce
gattcaggtt
acaacagtac
cccttaaacg
agtcgaaaga
ggacaaatcc
gacacatgca

aagcccgtca

Lys

700

ctgagcttgg actcctgttg atagatccag

tcagaacgct
agattttcag
gatatatccc
acctataacc
aagcacaagt
gaatttcgta
tacaccgttt
gatttccgge
gcctatttcce
agtttcacca
accatgggca
catcatgccg
tgcgatgagt
cctggggtaa
ctgggccttt
gccgctctag
gctceccggag

gggcgegtea

cggttgcegce
gagctaagga
aatggcatcg
agaccgttca
tttatcecggce
tggcaatgaa
tccatgagca
agtttctaca
ctaaagggtt
gttttgattt
aatattatac
tctgtgatgg
ggcagggcgyg
tgactctcta
cgttttatct
agctgcctcg
acggtcacag

gcgggtgttg

cgggegtttt
agctaaaatg
taaagaacat
gctggatatt
ctttattcac
agacggtgag
aactgaaacg
catatattcg
tattgagaat
aaacgtggcc
gcaaggcgac
cttccatgtc
ggcgtaattt
gcttgaggca
gttgtttgtc
cgecgtttcgg
cttgtctgta

gcgggtgteg

705

taatgacctc
ttattggtga
gagaaaaaaa
tttgaggcat
acggcctttt
attcttgccce
ctggtgatat
ttttcatcgc
caagatgtgg
atgtttttcg
aatatggaca
aaggtgctga
ggcagaatgc
ttttaaggca
tcaaataaaa
ggtgaacgct
tgatgacggt
agcggatgcecc

gggcgcagcc

SUBSTITUTE SHEET (RULE 26)

agaactccat
gaatccaagc
tcactggata
ttcagtcagt
taaagaccgt
gcctgatgaa
gggatagtgt
tctggagtga
cgtgttacgg
tctcagccaa
acttcttecge
tgccgctgge
ttaatgaatt
gttattggtg
cgaaaggctc
ctcctgagta
gaaaacctct
gggagcagac

atgacccagt

2341

2401

2461

2521

2581

2641

2701

2761

2821

2881

2941

3001

3061

3121

3181

3241

3301

3361

3421
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cacgtagcga
gagagtgcac
caggcgctct
agcggtatca
aggaaagaac
gctggecgttt
tcagaggtgg
cctegtgege
ttcgggaagce
cgttecgetce
atccggtaac
agccactggt
gtggtggcct
gccagttacc
tagcggtggt
agatcctttg
gattttggtc
aagttttaaa
aatcagtgag
ccecegtegtg
gataccgcga
aagggccgag
ttgccgggaa
tgctacaggc
ccaacgatca
cggtccteccg
agcactgcat
gtactcaacc
gtcaatacgg
acgttcttcg

acccactcgt

tagcggagtg
catatgcggt
tcecgettect
gctcactcaa
atgtgagcaa
ttccataggc
cgaaacccga
tctectgttc
gtggcgcecttt
aagctgggcet
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gacccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataccg

gggcgaaaac

gcacccaact

tatactggct
gtgaaatacc
cgctcactga
aggcggtaat
aaggccagca
tccgcccece
caggactata
cgaccctgcec
ctcaatgctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggctcc
gtcctgcaac
gtagttcgcc
cacgctcgtce
catgatcccc
gaagtaagtt
ctgtcatgcc
gagaatagtg
cgccacatag
tctcaaggat

gatcttcagc

- 42-

taactatgcg
gcacagatgc
ctcgctgcgce
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
acccceegtt
ggtaagacac

gtatgtaggc

gacagtattt

ctecttgatcc
gattacgcgc
cgctcagtgg
cttcacctag
gtaaacttgg
tctatttcegt
gggcttacca
agatttatca
tttatccgec
agttaatagt
gtttggtatg
catgttgtgc
ggccgcagtg
atccgtaaga
tatgcggcga
cagaacttta
cttaccgctg

atcttttact

gcatcagagc
gtaaggagaa
tcggtctgte
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgtttcecce
tacctgtccg
tatctcagtt
cagcccgace
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
tctggcccca
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttctg
ccgagttgct
aaagtgctca
ttgagatcca

ttcaccagcg

SUBSTITUTE SHEET (RULE 26)
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agattgtact
aataccgcat
ggctgcggceg
gggataacgc
aggccgcgtt
gacgctcaag
ctggaagctc
cctttctcee
cggtgtaggt
gctgcgectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgctt
ctgcctgact
gtgctgcaat
agccagccgg
ctattaattg
ttgttgccat
gctcecggttc
ttagctcctt
tggttatggc
tgactggtga
cttgceccggce
tcattggaaa
gttcgatgta

tttctgggtyg

3481

3541

3601

3661

3721

3781

3841

3901

3961

4021

4081

4141

4201

4261

4321

4381

4441

4501

4561

4621

4681

4741

4801

4861

4921

4981

5041

5101

5161

5221

5281
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agcaaaaaca

aatactcata

gagcggatac

tcececgaaaa

aaataggcgt

<210> 18
<211> 533

<212>

PRT

<213> Homo

<400> 18
Met Arg Gly Ser

1

Lys

Val

Asn

Glu

65

Ala

Val

Leu

Gly

Leu

145

Gly

Glu

Ala

Cys

Arg
225

Ala

Pro

Asp

S0

Gly

Ser

Thr

Phe

Asp

130

Trp

Asn

Cys

Phe

Val

210

Lys

Ile

Phe

35

Gly

Arg

Ile

Val

Glu

115

Tyr

Ala

His

Lys

Asp

185

His

Leu

ggaaggcaaa
ctcttecettt
atatttgaat
gtgccacctg

atcacgaggc

sapiens

Asp

20

Pro

Lys

Leu

Leu

Cys

100

Val

Val

Leu

Glu

Ile

180

Cys

Gly

Asp

His

5

Pro

Pro

Pro

Glu

Arg

85

Gly

Gly

Asp

Lys

Cys

165

Lys

Leu

Gly

Arg

His

Lys

Ser

Arg

Glu

70

Gln

Asp

Gly

Arg

Ile

150

Arg

Tyr

Pro

Leu

Phe
230

His

Leu

His

Val

55

Ser

Glu

Ile

Ser

Gly

135

Leu

His

Ser

Leu

Ser

215

Lys

atgccgcaaa
ttcaatatta
gtatttagaa
acgtctaaga

cctttegtcet

His

Ser

Arg

40

Asp

Val

Lys

His

Pro

120

Tyr

Tyr

Leu

Glu

Ala

200

Pro

Glu

- 43-

aaagggaata

ttgaagcatt

aaataaacaa

aaccattatt

tcac

His

Thr

25

Leu

Ile

Ala

Asn

Gly

105

Ala

Phe

Pro

Thr

Arg

185

Ala

Glu

Pro

His

10

Thr

Thr

Leu

Leu

Leu

90

Gln

Asn

Ser

Lys

Glu

170

Val

Leu

Ile

Pro

Gly

Asp

Ala

Lys

Arg

75

Leu

Phe

Thr

Ile

Thr

155

Tyr

Tyr

Met

Asn

Ala
235

PCT/EP99/05220

agggcgacac ggaaatgttg 5341

tatcagggtt attgtctcat
ataggggttc cgcgcacatt

atcatgacat taacctataa

Ser
Arg
Lys
Ala

60
Ile
Asp
Phe
Arg
Glu
140
Leu
Phe
Asp
Asn
Thr

220

Tyr

SUBSTITUTE SHEET (RULE 26)

Met

Val

Glu

45

His

Ile

Ile

Asp

Tyr

125

Cys

Phe

Thr

Ala

Gln

205

Leu

Gly

Ser

Val

30

Val

Leu

Thr

Asp

Leu

110

Leu

Val

Leu

Phe

Cys

190

Gln

Asp

Pro

Glu

15

Lys

Phe

Met

Glu

Ala

95

Met

Phe

Leu

Leu

Lys

175

Met

Phe

Asp

Met

Pro

Ala

Asp

Lys

Gly

80

Pro

Lys

Leu

Tyr

Arg

160

Gln

Asp

Leu

Ile

Cys
240

5401

5461

5521

5555
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Asp Ile Leu Trp Ser Asp Pro Leu Glu Asp Phe Gly Asn Glu Lys Thr
245 250 255

Gln Glu His Phe Thr His Asn Thr Val Arg Gly Cys Ser Tyr Phe Tyr
260 265 270

Ser Tyr Pro Ala Val Cys Glu Phe Leu Gln His Asn Asn Leu Leu Ser
275 280 285

Ile Leu Arg Ala His Glu Ala Gln Asp Ala Gly Tyr Arg Met Tyr Arg
290 295 300

Lys Ser Gln Thr Thr Gly Phe Pro Ser Leu Ile Thr Ile Phe Ser Ala
305 310 315 320

Pro Asn Tyr Leu Asp Val Tyr Asn Asn Lys Ala Ala Val Leu Lys Tyr
325 330 335

Glu Asn Asn Val Met Asn Ile Arg Gln Phe Asn Cys Ser Pro His Pro
340 345 350

Tyr Trp Leu Pro Asn Phe Met Asp Val Phe Thr Trp Ser Leu Pro Phe
355 360 365

Val Gly Glu Lys Val Thr Glu Met Leu Val Asn Val Leu Asn Ile Cys
370 375 380

Ser Asp Asp Glu Leu Gly Ser Glu Glu Asp Gly Phe Asp Gly Ala Thr
385 390 395 400

Ala Ala Ala Arg Lys Glu Val Ile Arg Asn Lys Ile Arg Ala Ile Gly
405 410 415

Lys Met Ala Arg Val Phe Ser Val Leu Arg Glu Glu Ser Glu Ser Val
420 425 430

Leu Thr Leu Lys Gly Leu Thr Pro Thr Gly Met Leu Pro Ser Gly Val
435 440 445

Leu Ser Gly Gly Lys Gln Thr Leu Gln Ser Ala Thr Val Glu Ala Ile
450 455 460

Glu Ala Asp Glu Ala Ile Lys Gly Phe Ser Pro Gln His Lys Ile Thr
465 470 475 480

Ser Phe Glu Glu Ala Lys Gly Leu Asp Arg Ile Asn Glu Arg Met Pro
485 490 4985

Pro Arg Arg Asp Ala Met Pro Ser Asp Ala Asn Leu Asn Ser Ile Asn
500 505 510

Lys Ala Leu Thr Ser Glu Thr Asn Gly Thr Asp Ser Asn Gly Ser Asn
515 520 525

Ser Ser Asn Ile Gln
530

<210> 19
<211> 170
<212> PRT

SUBSTITUTE SHEET (RULE 26)
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<213> Homo sapiens
<400> 19
Met Gly Asn Glu Ala Ser Tyr Pro Leu Glu Met Cys Ser His Phe Asp
1 5 10 15

Ala Asp Glu Ile Lys Arg Leu Gly Lys Arg Phe Lys Lys Leu Asp Leu
20 25 30

Asp Asn Ser Gly Ser Leu Ser Val Glu Glu Phe Met Ser Leu Pro Glu
35 40 45

Leu Gln Gln Asn Pro Leu Val Gln Arg Val Ile Asp Ile Phe Asp Thr
50 55 60

Asp Gly Asn Gly Glu Val Asp Phe Lys Glu Phe Ile Glu Gly Val Ser
65 70 75 80

Gln Phe Ser Val Lys Gly Asp Lys Glu Gln Lys Leu Arg Phe Ala Phe
85 90 95

Arg Ile Tyr Asp Met Asp Lys Asp Gly Tyr Ile Ser Asn Gly Glu Leu
100 105 110

Phe Gln Val Leu Lys Met Met Val Gly Asn Asn Leu Lys Asp Thr Gln
115 120 125

Leu Gln Gln Ile Val Asp Lys Thr Ile Ile Asn Ala Asp Lys Asp Gly
130 135 140

Asp Gly Arg Ile Ser Phe Glu Glu Phe Cys Ala Val Val Gly Gly Leu
145 150 155 160

Asp Ile His Lys Lys Met Val Val Asp Val
165 170

<210> 20

<211> 5525

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

<222> (115)..(1686) )

<223> histidine tagged calcineurin A alpha2

<220>

<221> misc_feature

<222> (1687)..(1728)

<223> ribosomal binding site, multiple cloning site 2

<220>

<221> CDs

<222> (1729)..(2241)
<223> calcineurin B

<400> 20
ctcgagaaat cataaaaaat ttatttgctt tgtgagcgga taacaattat aatagattca 60

attgtgagcg gataacaatt tcacacagaa ttcattaaag aggagaaatt aact atg 117

SUBSTITUTE SHEET (RULE 26)
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Met

aga gga tcg cat cac cat cac cat cac gga tcc atg tcc gag ccc aag 165
Arg Gly Ser His His His His His His Gly Ser Met Ser Glu Pro Lys

gca att gat ccc aag ttg tcg acg acc gac agg gtg gtg aaa gct gtt 213
Ala Ile Asp Pro Lys Leu Ser Thr Thr Asp Arg Val Val Lys Ala Val
20 25 30

cca ttt cct cca agt cac cgg ctt aca gca aaa gaa gtg ttt gat aat 261
Pro Phe Pro Pro Ser His Arg Leu Thr Ala Lys Glu Val Phe Asp Asn
35 40 45

gat gga aaa cct cgt gtg gat atc tta aag gcg cat ctt atg aag gag 309
Asp Gly Lys Pro Arg Val Asp Ile Leu Lys Ala His Leu Met Lys Glu
50 55 60 65

gga agg ctg gaa gag agt gtt gca ttg aga ata ata aca gag ggt gca 357
Gly Arg Leu Glu Glu Ser Val Ala Leu Arg Ile Ile Thr Glu Gly Ala
70 75 80

tca att ctt cga cag gaa aaa aat ttg ctg gat att gat gcg cca gtc 405
Ser Ile Leu Arg Gln Glu Lys Asn Leu Leu Asp Ile Asp Ala Pro Val
85 90 95

act gtt tgt ggg gac att cat gga caa ttc ttt gat ttg atg aag ctc 453
Thr Val Cys Gly Asp Ile His Gly Gln Phe Phe Asp Leu Met Lys Leu
100 105 110

ttt gaa gtc ggg gga tct cct gcc aac act cgc tac ctc ttc tta ggg 501
Phe Glu Val Gly Gly Ser Pro Ala Asn Thr Arg Tyr Leu Phe Leu Gly
115 120 125

gac tat gtt gac aga ggg tac ttc agt att gaa tgt gtg ctg tat ttg 549
Asp Tyr Val Asp Arg Gly Tyr Phe Ser Ile Glu Cys Val Leu Tyr Leu
130 135 140 145

tgg gcc ttg aaa att ctc tac ccc aaa aca ctg ttt tta ctt cgt gga 597
Trp Ala Leu Lys Ile Leu Tyr Pro Lys Thr Leu Phe Leu Leu Arg Gly
150 155 160

aat cat gaa tgt aga cat cta aca gag tat ttc aca ttt aaa caa gaa 645
Asn His Glu Cys Arg His Leu Thr Glu Tyr Phe Thr Phe Lys Gln Glu
165 170 175

tgt aaa ata aag tat tca gaa cga gta tat gat gcc tgt atg gat gcc 693
Cys Lys Ile Lys Tyr Ser Glu Arg Val Tyr Asp Ala Cys Met Asp Ala
180 185 190

ttt gac tgc ctt ccc ctg gect gcec ctg atg aac caa cag ttc ctg tgt 741
Phe Asp Cys Leu Pro Leu Ala Ala Leu Met Asn Gln Gln Phe Leu Cys
195 200 205

gtg cat ggt ggt ttg tct cca gag att aac act tta gat gat atc aga 789
Val His Gly Gly Leu Ser Pro Glu Ile Asn Thr Leu Asp Asp Ile Arg
210 215 220 225

aaa tta gac cga ttc aaa gaa cca cct gca tat gga cct atg tgt gat 837

Lys Leu Asp Arg Phe Lys Glu Pro Pro Ala Tyr Gly Pro Met Cys Asp
230 235 240

SUBSTITUTE SHEET (RULE 26)
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atc
Ile

gaa
Glu

tac
Tyr

ctce
Leu
290

agc
Ser

aat
Asn

aac
Asn

tgg
Trp

999
Gly
370

gat

Asp

gca
Ala

atg
Met

acg
Thr

tct
Ser
450

caa
Gln

aat

ctg
Leu

cat
His

ccg
Pro
275

cga
Arg

caa
Gln

tac
Tyr

aat
Asn

ctt
Leu
355

gaa
Glu

gat
Asp

gce
Ala

gcc
Ala

ctg
Leu
435

gga
Gly

cat
His

gag

tgg
Trp

tte
Phe
260

gct
Ala

gce
Ala

aca
Thr

tta
Leu

gtt
Val
340

cca

Pro

aaa
Lys

gaa
Glu

cgg
Arg

aga
Arg
420

aaa
Lys

999
Gly

aag
Lys

agg

tca
Ser
245

act
Thr

gta
Val

cac
His

aca
Thr

gat
Asp
325

atg
Met

aat
Asn

gtg
Val

cta
Leu

aaa
Lys
405

gtg
Val

ggc
Gly

aag
Lys

atc
Ile

atg

gac
Asp

cac
His

tgt
Cys

gaa
Glu

ggc
Gly
310

gta
Val

aat
Asn

ttc
Phe

act
Thr

999
Gly
390

gag
Glu

tte
Phe

ttg
Leu

caa
Gln

act
Thr
470

ccg

ccc
Pro

aac
Asn

gaa
Glu

gce
Ala
295

ttc
Phe

tac
Tyr

atec
Ile

atg
Met

gag
Glu
375

tca
Ser

gtg
Val

tca
Ser

acec
Thr

acc
Thr
455

agc
Ser

cct

ctg
Leu

aca
Thr

ttc
Phe
280

caa
Gln

cct
Pro

aat
Asn

agg
Arg

gat
Asp
360

atg
Met

gaa
Glu

ata
Ile

gtg
Val

cca
Pro
440

ctg
Leu

tte
Phe

cge

gaa
Glu

gtc
Val
265

tta
Leu

gat
Asp

tct
Ser

aac
Asn

caa
Gln
345

gtt
Val

ctg
Leu

gaa
Glu

agg
Arg

cte
Leu
425

act
Thr

caa
Gln

gag
Glu

aga

gat
Asp
250

agg
Arg

cag
Gln

gca
Ala

cta
Leu

aaa
Lys
330

tte
Phe

ttt
Phe

gta
Val

gat
Asp

aac
Asn
410

aga
Arg

ggc
Gly

agc
Ser

gaa
Glu

gat

-47-

ttt
Phe

999
Gly

cac
His

ggg
Gly

att
Ile
315

gct
Ala

aac
Asn

act
Thr

aat
Asn

gga
Gly
395

aag

Lys

gaa
Glu

atg
Met

gct
Ala

gcc
Ala
475

gcc

gga
Gly

tgt
Cys

aat
Asn

tac
Tyr
300

aca
Thr

gca
Ala

tgt
Cys

tgg
Trp

gtc
Val
380

ttt

Phe

atc
Ile

gag
Glu

ctc
Leu

atc
Ile
460

aag
Lys

atg

aat
Asn

tca
Ser

aac
Asn
285

cgce
Arg

att
Ile

gta
Val

tct
Ser

tcc
Ser
365

cte

Leu

gat
Asp

cga
Arg

agt
Ser

ccc
Pro
445

aaa
Lys

ggc
Gly

ccc

SUBSTITUTE SHEET (RULE 26)

gag
Glu

tac
Tyr
270

ttg
Leu

atg
Met

ttt
Phe

ttg
Leu

cct
Pro
350

ctt

Leu

aac
Asn

ggt
Gly

gca
Ala

gag
Glu
430

agc
Ser

gga
Gly

tta
Leu

tct

aag
Lys
255

ttc
Phe

tta
Leu

tac
Tyr

tca
Ser

aag
Lys
335

cat

His

cca
Pro

atc
Ile

gca
Ala

ata
Ile
415

agt
Ser

gga
Gly

ttt
Phe

gac
Asp

gac

PCT/EP99/05220

act
Thr

tac
Tyr

tct
Ser

agg
Arg

gca
Ala
320

tat
Tyr

cca
Pro

ttt
Phe

tgc
Cys

aca
Thr
400
ggc
Gly

gtg
Val

gta
Val

tca
Ser

cga
Arg
480

gcc

cag
Gln

agt
Ser

ata
Ile

aaa
Lys
305

cca
Pro

gag
Glu

tac
Tyr

gtt
Val

tca
Ser
385

gct

Ala

aaa
Lys

ctg
Leu

ctt
Leu

cca
Pro
465

att
Ile

aac

885

933

981

1029

1077

1125

1173

1221

1269

1317

1365

1413

1461

1508

1557

1605
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Asn

ctt
Leu

agc
Ser

taccaaagag gagaaattaa ct atg gga aat gag gca agt tat cct ttg gaa
Met Gly Asn Glu Ala Ser Tyr Pro Leu Glu

525

atg
Met
535

ttt
Phe

tte
Phe

ata
Ile

ttc
Phe

aag
Lys
615

att
Ile

aat
Asn

aat
Asn

gct
Ala

tga

695

Glu

aac
Asn

aat
Asn
515

tgc
Cys

aag
Lys

atg
Met

gat
Asp

att
Ile
600

ttg
Leu

tce
Ser

ctg
Leu

gca
Ala

gtt
Val
680

Arg

tce
Ser
500

ggc

Met Pro Pro

485

atc
Ile

agt

aac
Asn

aat

Gly Ser Asn

tca
Ser

aag
Lys

agc
Ser

cac ttt gat

His

Phe

aag ctc gat

Lys

tect
Ser

ata
Ile
585

gag
Glu

agg
Arg

aat
Asn

aaa
Lys

gat
Asp
665

gta
Val

Leu

cta
Leu
570

tte
Phe

gga
Gly

ttt
Phe

999
Gly

gat
Asp
650

aag

Lys

ggc
Gly

Asp
555

cct
Pro

gac
Asp

gte
Val

gct
Ala

gaa
Glu
635

aca
Thr

gat
Asp

ggc
Gly

Asp
540

ttg
Leu

gag
Glu

aca
Thr

tct
Ser

tte
Phe
620

cte

Leu

cag
Gln

gg99g
Gly

cta
Leu

Arg

gct
Ala

agc
Ser
520

gca
Ala

gac
Asp

tta
Leu

gat
Asp

cag
Gln
605

cgt
Arg

ttc
Phe

tta
Leu

gat
Asp

gat
Asp
685

Arg

ctc
Leu
505

aat
Asn

gat
Asp

aat
Asn

caa
Gln

999
Gly
590

ttc
Phe

atc
Ile

cag
Gln

cag
Gln

gga
Gly
670

atc
Ile

Asp
490

acc
Thr

att
Ile

gaa
Glu

tct
Ser

cag
Gln
575

aat
Asn

agt
Ser

tat
Tyr

gtg
Val

caa
Gln
655

aga

Arg

cac
His

- 48-
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Ala Met Pro Ser Asp Ala Asn

tca
Ser

cag tga ttaactaggg taccccgggg

Gln

att
Ile

ggt
Gly
560

aat
Asn

gga
Gly

gte
Val

gac
Asp

cta
Leu
640

att
Ile

ata
Ile

aaa
Lys

495

gag act aac ggc acg gac
Glu Thr Asn Gly Thr Asp

aaa
Lys
545

tct
Ser

cce
Pro

gaa
Glu

aaa
Lys

atg
Met
625

aag

Lys

gta
Val

tcc
Ser

aag
Lys

510

530

agg
Arg

ttg
Leu

tta
Leu

gta
Val

gga
Gly
610

gat
Asp

atg
Met

gac
Asp

ttt
Phe

atg
Met
690

ttaattagaa gcttaattag ctgagcttgg actcetgttg

cta
Leu

agt
Ser

gta
Val

gac
Asp
595

gat
Asp

aaa
Lys

atg
Met

aaa
Lys

gaa
Glu
675

gtg
Val

gga
Gly

gtg
Val

cag
Gln
580

ttt
Phe

aag
Lys

gac
Asp

gtg
Val

acc
Thr
660

gaa

Glu

gta
Val

aag
Lys

gaa
Glu
565

cga
Arg

aaa
Lys

gaa
Glu

ggc
Gly

999
Gly
645

ata
Ile

ttc
Phe

gat
Asp

atagatccag

aga
Arg
550

gag
Glu

gta
Val

gag
Glu

cag
Gln

tat
Tyr
630

aac
Asn

ata
Ile

tgt
Cys

gtg
Val

1653

1706

1758

1806

1854

1902

1950

1998

2046

2094

2142

2190

2238

2291

taatgacctc agaactccat ctggatttgt tcagaacgct cggttgecgc cgggegtttt 2351

ttattggtga gaatccaagc tagcttggcg agattttcag gagctaagga agctaaaatg 2411

SUBSTITUTE SHEET (RULE 26)
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gagaaaaaaa
tttgaggcat
acggcctttt
attcttgccc
ctggtgatat
ttttcatege
caagatgtgg
atgttttteg
aatatggaca
aaggtgctga
ggcagaatgc
ttttaaggca
tcaaataaaa
ggtgaacgct
tgatgacggt
agcggatgcc
gggcgcagece
gcatcagagc
gtaaggagaa
tcggtetgte
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgtttcece
tacctgtccg
tatctcagtt
cagcccgace
gacttatcgc
ggtgctacag
ggtatctgcg

ggcaaacaaa

tcactggata
ttcagtcagt
taaagaccgt
gcctgatgaa
gggatagtgt
tctggagtga
cgtgttacgg
tctcagccaa
acttcttcgc
tgcecgetgge
ttaatgaatt
gttattggtg
cgaaaggctc
ctcctgagta
gaaaacctct
gggagcagac
atgacccagt
agattgtact
aataccgcat
ggctgcggeg
gggataacgc
aggccgegtt
gacgctcaag
ctggaagctc
cctttectceec
cggtgtaggt
gctgcgcectt
cactggcagc
agttcttgaa
ctctgctgaa

ccaccgcetgg

taccaccgtt
tgctcaatgt
aaagaaaaat
tgctcatccg
tcacccttgt
ataccacgac
tgaaaacctg
tccetgggtg
cccecegtttte
gattcaggtt
acaacagtac
cccttaaacg
agtcgaaaga
ggacaaatcce
gacacatgca
aagcccgtca
cacgtagcga
gagagtgcac
caggcgctct
agcggtatca
aggaaagaac
gctggegttt
tcagaggtgg
cctegtgege
ttcgggaagce
cgttcgectce
atccggtaac
agccactggt
gtggtggcect
gccagttacc

tagcggtggt

- 49-

gatatatccc
acctataacc
aagcacaagt
gaatttcgta
tacaccgttt
gatttcegge
gcctatttce
agtttcacca
accatgggca
catcatgccg
tgcgatgagt
cctggggtaa
ctgggccttt
gccgctcectag
gctccecggag
gggcgcgtca
tagcggagtg
catatgcggt
tccgettect
gctcactcaa
atgtgagcaa
ttccataggce
cgaaacccga
tctecectgtte
gtggcgcettt
aagctgggcet
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa

tcttttgtee

aatggcatcg
agaccgttca
tttatcecgge
tggcaatgaa
tccatgagca
agtttctaca
ctaaagggtt
gttttgattt
aatattatac
tctgtgatgg
ggcagggcgg
tgactctcta
cgttttatct
agctgcctcg
acggtcacag
gcgggtgttg
tatactggct
gtgaaatacc
cgctcactga
aggcggtaat
aaggccagca
tccgecececccee
caggactata
cgaccctgcc
ctcaatgctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag

gcaagcagca

SUBSTITUTE SHEET (RULE 26)
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taaagaacat
gctggatatt
ctttattcac
agacggtgag
aactgaaacg
catatattecg
tattgagaat
aaacgtggcc
gcaaggcgac
cttcecatgte
ggcgtaattt
gcttgaggca
gttgtttgte
cgcgtttegg
cttgtctgta
gegggtgteg
taactatgceg
gcacagatgc
ctcgctgege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
acccccecegtt
ggtaagacac
gtatgtaggc
gacagtattt
ctcttgatce

gattacgcgce

2471

2531

2591

2651

2711

2771

2831

2891

2951

3011

3071

3131

3191

3251

3311

3371

3431

3491

3551

3611

3671

3731

3791

3851

3911

3971

4031

4091

4151

4211

4271
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agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
tctggccccea
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttctg
ccgagttgcet
aaagtgctca
ttgagatcca
ttcaccagceg
agggcgacac
tatcagggtt
ataggggttc
atcatgacat
<210>
<211>

<212>
<213>

21
523
PRT
Homo

<400> 21

Met Arg Gly Ser His
1

gatctcaaga
cacgttaagg
attaaaaatg
accaatgcectt
ctgcctgact
gtgctgcaat
agccagccgg
ctattaattg
ttgttgccat
gctccggtte
ttagctcctt
tggttatggc
tgactggtga
cttgececegge
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg
attgtctcat
cgcgcacatt

taacctataa

sapiens

5

His

Ile

agatcctttg
gattttggtce
aagttttaaa
aatcagtgag
ccecegtegtg
gataccgcga
aagggccgag
ttgccgggaa
tgctacaggce
Ccaacgatca
cggtcctceg
agcactgcat
gtactcaacc
gtcaatacgg
acgttcttecg
acccactcgt
agcaaaaaca
aatactcata
gagcggatac
tccecgaaaa

aaataggcgt

His

Leu

His His

Ser Thr

Lys Ala

Asp Pro Lys

20

Val Pro

Asn Asp
50

Phe
35

Pro Pro

Gly Lys Pro

Ser

Arg

His
40

Val
55

Arg Leu

- 50-

atcttttcta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gacccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataccg
gggcgaaaac
gcacccaact
ggaaggcaaa
ctcttcecttt
atatttgaat
gtgccacctg

atcacgaggc

His
10

Gly

Thr Asp

25

Thr Ala

Asp Ile Leu Lys

cggggtctga

caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caceggctce
gtcctgcaac
gtagttcgcc
cacgctegtce
catgatcccce
gaagtaagtt
ctgtcatgcc
gagaatagtg
cgccacatag
tctcaaggat
gatcttcagc
atgccgcaaa
ttcaatatta
gtatttagaa
acgtctaaga

cctttegtcet

PCT/EP99/05220

cgctcagtgg
cttcacctag
gtaaacttgg
tctatttegt
gggcttacca
agatttatca
tttatccgee
agttaatagt
gtttggtatg
catgttgtge
ggccgcagtg
atccgtaaga
tatgcggcega
cagaacttta
cttaccgetg
atcttttact
aaagggaata
ttgaagcatt
aaataaacaa
aaccattatt

tcac

Ser Met Ser Glu Pro

15

Arg Val Val Lys Ala

30

Lys
45

Ala
60

SUBSTITUTE SHEET (RULE 26)

Glu Val Phe Asp

His Leu Met Lys

4331

4391

4451

4511

4571

4631

4691

4751

4811

4871

4931

4991

5051

5111

5171

5231

5291

5351

5411

5471

5525
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Glu Gly Arg Leu Glu Glu Ser Val Ala Leu Arg Ile Ile Thr Glu Gly
65 70 75 80

Ala Ser Ile Leu Arg Gln Glu Lys Asn Leu Leu Asp Ile Asp Ala Pro
85 90 95

Val Thr Val Cys Gly Asp Ile His Gly Gln Phe Phe Asp Leu Met Lys
100 105 110

Leu Phe Glu Val Gly Gly Ser Pro Ala Asn Thr Arg Tyr Leu Phe Leu
115 120 125

Gly Asp Tyr Val Asp Arg Gly Tyr Phe Ser Ile Glu Cys Val Leu Tyr
130 135 140

Leu Trp Ala Leu Lys Ile Leu Tyr Pro Lys Thr Leu Phe Leu Leu Arg
145 150 155 160

Gly Asn His Glu Cys Arg His Leu Thr Glu Tyr Phe Thr Phe Lys Gln
165 170 175

Glu Cys Lys Ile Lys Tyr Ser Glu Arg Val Tyr Asp Ala Cys Met Asp
180 185 190

Ala Phe Asp Cys Leu Pro Leu Ala Ala Leu Met Asn Gln Gln Phe Leu
195 200 205

Cys Val His Gly Gly Leu Ser Pro Glu Ile Asn Thr Leu Asp Asp Ile
210 215 220

Arg Lys Leu Asp Arg Phe Lys Glu Pro Pro Ala Tyr Gly Pro Met Cys
225 230 235 240

Asp Ile Leu Trp Ser Asp Pro Leu Glu Asp Phe Gly Asn Glu Lys Thr
245 250 255

Gln Glu His Phe Thr His Asn Thr Val Arg Gly Cys Ser Tyr Phe Tyr
260 265 270

Ser Tyr Pro Ala Val Cys Glu Phe Leu Gln His Asn Asn Leu Leu Ser
275 280 285

Ile Leu Arg Ala His Glu Ala Gln Asp Ala Gly Tyr Arg Met Tyr Arg
290 295 300

Lys Ser Gln Thr Thr Gly Phe Pro Ser Leu Ile Thr Ile Phe Ser Ala
305 310 315 320

Pro Asn Tyr Leu Asp Val Tyr Asn Asn Lys Ala Ala Val Leu Lys Tyr
325 330 335

Glu Asn Asn Val Met Asn Ile Arg Gln Phe Asn Cys Ser Pro His Pro
340 345 350

Tyr Trp Leu Pro Asn Phe Met Asp Val Phe Thr Trp Ser Leu Pro Phe
355 360 365

Val Gly Glu Lys Val Thr Glu Met Leu Val Asn Val Leu Asn Ile Cys
370 375 380

Ser Asp Asp Glu Leu Gly Ser Glu Glu Asp Gly Phe Asp Gly Ala Thr
385 390 395 400

SUBSTITUTE SHEET (RULE 26)
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Ala Ala Ala Arg Lys Glu Val Ile Arg Asn Lys Ile Arg Ala Ile Gly
405 410 415

Lys Met Ala Arg Val Phe Ser Val Leu Arg Glu Glu Ser Glu Ser Val
420 425 430

Leu Thr Leu Lys Gly Leu Thr Pro Thr Gly Met Leu Pro Ser Gly Val
435 440 445

Leu Ser Gly Gly Lys Gln Thr Leu Gln Ser Ala Ile Lys Gly Phe Ser
450 455 460

Pro Gln His Lys Ile Thr Ser Phe Glu Glu Ala Lys Gly Leu Asp Arg
465 470 475 480

Ile Asn Glu Arg Met Pro Pro Arg Arg Asp Ala Met Pro Ser Asp Ala
485 490 495

Asn Leu Asn Ser Ile Asn Lys Ala Leu Thr Ser Glu Thr Asn Gly Thr
500 505 510

Asp Ser Asn Gly Ser Asn Ser Ser Asn Tle Gln
515 520

<210> 22

<211> 170

<212> PRT

<213> Homo sapiens

<400> 22
Met Gly Asn Glu Ala Ser Tyr Pro Leu Glu Met Cys Ser His Phe Asp
1 5 10 15

Ala Asp Glu Ile Lys Arg Leu Gly Lys Arg Phe Lys Lys Leu Asp Leu
20 25 30

Asp Asn Ser Gly Ser Leu Ser Val Glu Glu Phe Met Ser Leu Pro Glu
35 40 45

Leu Gln Gln Asn Pro Leu Val Gln Arg Val Ile Asp Ile Phe Asp Thr
50 55 60

Asp Gly Asn Gly Glu Val Asp Phe Lys Glu Phe Ile Glu Gly Val Ser
65 70 75 80

Gln Phe Ser Val Lys Gly Asp Lys Glu Gln Lys Leu Arg Phe Ala Phe
85 90 95

Arg Ile Tyr Asp Met Asp Lys Asp Gly Tyr Ile Ser Asn Gly Glu Leu
100 105 110

Phe Gln Val Leu Lys Met Met Val Gly Asn Asn Leu Lys Asp Thr Gln
115 120 125

Leu Gln Gln Ile Val Asp Lys Thr Ile Ile Asn Ala Asp Lys Asp Gly
130 135 140

Asp Gly Arg Ile Ser Phe Glu Glu Phe Cys Ala Val Val Gly Gly Leu
145 150 155 160

SUBSTITUTE SHEET (RULE 26)
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Asp Ile His Lys Lys Met Val Val Asp Val
165 170

<210> 23

<211> 5557

<212> DNA

<213> Homo sapiens

<220>

<221> CDs

<222> (115)..(1722)

<223> histidine tagged calcineurin A betal

<220>

<221> misc_feature

<222> (1723)..(1760)

<223> ribosomal binding site, multiple cloning site 2

<220>

<221> CDS

<222> (1761)..(2273)
<223> calcineurin B

<400> 23
ctcgagaaat cataaaaaat ttatttgectt tgtgagcgga taacaattat aatagattca 60

attgtgagcg gataacaatt tcacacagaa ttcattaaag aggagaaatt aact atg 117
Met

1

aga gga tcg cat cac cat cac cat cac gga tcc gcc gcc ccg gag ccg 165
Arg Gly Ser His His His His His His Gly Ser Ala Ala Pro Glu Pro

gcc cgg gct gca ccg ccc cca Ccc Ccg ccc ccg ccg cecc cet cec ggg 213
Ala Arg Ala Ala Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Gly
20 25 30

gct gac cgc gtc gtc aaa gect gtc cct tte ccc cca aca cat cgec ttg 261
Ala Asp Arg Val Val Lys Ala Val Pro Phe Pro Pro Thr His Arg Leu
35 40 45

aca tct gaa gaa gta ttt gat ttg gat ggg ata ccc agg gtt gat gtt 309
Thr Ser Glu Glu Val Phe Asp Leu Asp Gly Ile Pro Arg Val Asp Val

ctg aag aac cac ttg gtg aaa gaa ggt cga gta gat gaa gaa att gcg 357
Leu Lys Asn His Leu Val Lys Glu Gly Arg Val Asp Glu Glu Ile Ala
70 75 80

Ctt aga att atec aat gag ggt gct gece ate ctt Cgg aga gag aaa acc 405
Leu Arg Ile Ile Asn Glu Gly Ala Ala Ile Leu Arg Arg Glu Lys Thr
85 90 95

atg ata gaa gta gaa gct cca atc aca gtg tgt ggt gac atc cat ggc 453
Met Ile Glu Val Glu Ala Pro Ile Thr Val Cys Gly Asp Ile His Gly
100 105 110

caa ttt ttt gat ctg atg aaa ctt ttt gaa gta gga gga tca cct gct 501
Gln Phe Phe Asp Leu Met Lys Leu Phe Glu Val Gly Gly Ser Pro Ala
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aat
Asn
130

agt
Ser

agc
Ser

gaa
Glu

gtc
Val

ctt

Leu
210

ata

Ile

cct
Pro

gat
Asp

cga

caa
Gln
290

gca

Ala

tta
Leu

aaa
Lys

ttt
Phe

115

aca
Thr

ata
Ile

aca
Thr

tat
Tyr

tat
Tyr
1385

tta
Leu

cac
His

gca
Ala

ttt
Phe

gga
Gly
275

aac
Asn

ggc
Gly

ata
Ile

gct
Ala

aac
Asn
355

cga
Arg

gag
Glu

tta
Leu

ttt
Phe
180

gaa
Glu

aac
Asn

aca
Thr

ttt
Phe

gga
Gly
260

tgt
Cys

aat
Asn

tat
Tyr

aca
Thr

gct
Ala
340

tgt
Cys

tac
Tyr

tgt
Cys

ttt
Phe
165

ace
Thr

gct
Ala

caa
Gln

ctg
Leu

gga
Gly
245

aat
Asn

tct
Ser

aat
Asn

aga
Arg

att
Ile
325

gta
Val

tct
Ser

ctt
Leu

gtc
Val
150

ctt
Leu

ttt
Phe

tgt
Cys

cag
Gln

gat
Asp
230

cca
Pro

gaa
Glu

tat
Tyr

ttg
Leu

atg
Met
310

ttt
Phe

tta
Leu

cca
Pro

ttt
Phe
135

tta
Leu

ctg
Leu

aag
Lys

atg
Met

ttt
Phe
215

gat
Asp

atg
Met

aaa
Lys

ttt
Phe

tta
Leu
295

tac

Tyr

tcg
Ser

aag
Lys

cat
His

120

ctt
Leu

tat
Tyr

aga
Arg

cag
Gln

gaa
Glu
200

ctt
Leu

att
Ile

tgt
Cys

tca
Ser

tat
Tyr
280

tcg
Ser

aga
Arg

gca
Ala

tat
Tyr

cct
Pro
360

ggc
Gly

tta
Leu

ggc
Gly

gaa
Glu
185

gct
Ala

tgt
Cys

agg
Arg

gac
Asp

cag
Gln
265

aac
Asn

att
Ile

aaa
Lys

cct
Pro

gaa
Glu
345

tac
Tyr

gat
Asp

tgg
Trp

aac
Asn
170

tgt
Cys

ttt
Phe

gtt
Val

aga
Arg

ttg
Leu
250

gaa
Glu

tat
Tyr

att
Ile

agt
Ser

aat
Asn
330

aat

Asn

tag
Trp

- 54-

tat
Tyr

gtt
Val
155

cat
His

aaa
Lys

gat
Asp

cat
His

tta
Leu
235

tta
Leu

cat
His

cca
Pro

aga
Arg

caa
Gln
315

tac

Tyr

aat
Asn

ttg
Leu

gtg
Val
140

ctg
Leu

gaa
Glu

att
Ile

agt
Ser

ggt
Gly
220

gat
Asp

tgg
Trp

ttt
Phe

gca
Ala

gct
Ala
300

act
Thr

tta
Leu

gtg
Val

cct
Pro

125
gac
Asp

aag
Lys

tgc
Cys

aag
Lys

ttg
Leu
205

gga
Gly

aga
Arg

tcc
Ser

agt
Ser

gtg
Val
285

cat
His

aca
Thr

gat
Asp

atg
Met

aat
Asn
365
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aga
Arg

att
Ile

aga
Arg

tat
Tyr
150

cct
Pro

ctt
Leu

ttc
Phe

gat
Asp

cac
His
270

tgt
Cys

gaa
Glu

999
Gly

gtc
Val

aat
Asn
350

ttt
Phe

ggt
Gly

cta
Leu

cac
His
175

tcg
Ser

ctt
Leu

tca
Ser

aaa
Lys

cct
Pro
255

aat
Asn

gaa
Glu

gct
Ala

ttec
Phe

tac
Tyr
335

att
Ile

atg
Met

PCT/EP99/05220

tat
Tyr

tac
Tyx
160

ctt
Leu

gaa
Glu

gct
Ala

cca
Pro

gag
Glu
240

tct

Ser

aca
Thr

ttt
Phe

caa
Gln

cct
Pro

320

aat
Asn

cga
Arg

gat
Asp

ttt
Phe
145

cca
Pro

act
Thr

aga
Arg

gca
Ala

gaa
Glu
225

cca
Pro

gaa
Glu

gtt
Val

ttg
Leu

gat
Asp
305

tca
Ser

aat
Asn

cag
Gln

gtc
Val

549

597

645

693

741

789

837

885

933

981

1029

1077

1125

1173

1221
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tte
Phe
370

gta
Val

gaa
Glu

aac
Asn

agg
Arg

gg99
Gly
450

agt
Ser

tct
Ser

agg
Arg

ggt
Gly

ggc
Gly
530

aattaact atg gga aat gag gca agt tat cct ttg gaa atg tgc tca cac
Met Gly Asn Glu Ala Ser Tyr Pro Leu Glu Met Cys Ser His
540

ttt
Phe

gat
Asp

cct
Pro

gac
Asp

acg
Thr

aat
Asn

gac
Asp

aaa
Lys

gag
Glu
435

atg
Met

gcc
Ala

cca
Pro

atc
Ile

tte
Phe
515

aac
Asn

gat
Asp

ttg
Leu

gag
Glu

aca
Thr

tag
Trp

gtt
Val

cag
Gln

att
Ile
420

gag
Glu

ttg
Leu

aca
Thr

cca
Pro

aat
Asn
500

aat
Asn

cat
His

gcr
Xaa

gac
Asp

tta
Leu
585

gat
Asp

tct
Ser

ctg
Leu

ttt
Phe
405

cga
Arg

agt
Ser

cct
Pro

gtt
Val

cat
His
485

gag
Glu

tct
Ser

act
Thr

gat
Asp

aat
Asn
570

caa

Gln

g99
Gly

tta
Leu

agt
Ser
390

gat
Asp

gca
Ala

gaa
Glu

agt
Ser

gag
Glu
470

aga
Arg

aga
Arg

ctg
Leu

gce
Ala

gaa
Glu
555

tct

Ser

cag
Gln

aat
Asn

ccg
Pro
375

att
Ile

ggt
Gly

att
Ile

agt
Ser

gga
Gly
455

gct
Ala

atc
Ile

atg
Met

aac
Asn

cag
Gln
535

att
Ile

ggt
Gly

aat
Asn

gga
Gly

ttt
Phe

tgc
Cys

tca
Ser

ggc
Gly

gtg
Val
440

gtg
Val

att
Ile

tgc
Cys

cca
Pro

acc
Thr
520

tga

aaa
Lys

tect
Ser

ccy
Xaa

gaa
Glu

gtt
Val

tct
Ser

gct
Ala

aag
Lys
425

ctg
Leu

tta
Leu

gag
Glu

agt
Ser

cct
Pro
505

gca
Ala

gga
Gly

gat
Asp

gca
Ala
410

atg
Met

aca
Thr

gct
Ala

gct
Ala

ttt
Phe
490

cgg
Arg

cat
His

- 55-

gaa
Glu

gat
Asp
395

gcc
Ala

gca
Ala

ctc
Leu

gga
Gly

gaa
Glu
475

gaa
Glu

aaa
Lys

gce
Ala

aaa
Lys
380

gaa
Glu

cgg
Arg

aga
Arg

aag
Lys

gga
Gly
460

aaa

Lys

gag
Glu

gat
Asp

act
Thr

gtg
Val

cta
Leu

aaa
Lys

gtc
Val

ggc
Gly
445

cgg
Arg

gca
Ala

gca
Ala

gct
Ala

gag
Glu
525

aca
Thr

atg
Met

gaa
Glu

tte
Phe
430

ctg
Leu

cag
Gln

ata
Ile

aag
Lys

gta
Val
510

aac
Asn

gaa
Glu

act
Thr

atc
Ile
415

tct
Ser

act
Thr

acc
Thr

cga
Arg

ggt
Gly
495

cag
Gln

cac
His

PCT/EP99/05220

atg
Met

gaa
Glu
400

ata
Ile

gtt
Val

cce
Pro

ctg
Leu

gga
Gly
480

ttg

Leu

caa
Gln

gg9
Gly

ttg
Leu
385

ggt
Gly

aga
Arg

ctc
Leu

aca
Thr

caa
Gln
465

tte
Phe

gat
Asp

gat
Asp

acg
Thr

ttaactaggg taccccgggg aaagaggaga

agg
Arg

ttg
Leu

tta
Leu
590

gta
Val

cta
Leu

agt
Ser
575

gta
Val

gac

gga
Gly

560

gtg
val

cag
Gln

ttt

545

aag
Lys

gaa
Glu

cga
Arg

aaa

Asp Phe Lys

aga
Arg

gag
Glu

gta
Val

gar
Glu

SUBSTITUTE SHEET (RULE 26)

tct
Phe

ttc
Phe

ata
Ile
595

tte
Phe

aag
Lys

atg
Met
580

gat
Asp

att
Ile

aag
Lys
565

tct
Ser

ata
Ile

gag
Glu

550

cty
Xaa

ctr
Xaa

ttc
Phe

ggm
Xaa

1269

1317

1365

1413

1461

1509

1557

1605

1653

1701

1752

1802

1850

1898

1946

1994
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gtc
Val
615

gct
Ala

gaa
Glu

aca
Thr

gat

600
tct

Ser

tte
Phe

ctc
Leu

cag
Gln

ggr
Xaa

cag
Gln

cgt
Arg

ttc
Phe

tta
Leu
665

gat

ttc
Phe

agt
Ser

tat
Tyr
635

atc
Ile

cag
Gln
650

gtr
Xaa

caa
Gln

cag
Gln

gga aga

gtc
Val
620

gac
Asp

ytr
Xaa

att
Ile

ata
Ile

605
aaa

Lys

atg
Met

aag
Lys

gta
Val

tce
Ser

gga
Gly

gat
Asp

atg
Met

gac
Asp
670

ttt
Phe

gat
Asp

aaa
Lys

atg
Met
655

aaa

Lys

gaa
Glu

- 56-

aag
Lys

gay
Asp
640

gtg
Val

acc
Thr

gaa
Glu

gar
Glu
625

ggc
Gly

ggg
Gly

ata
Ile

ttc
Phe

610
cag

Gln

tat
Tyr

aac
Asn

ata
Ile

tgt
Cys

aar
Lys

att
Ile

aat
Asn

aat
Asn
675

gct
Ala

ttg
Leu

tcc
Ser

ctg
Leu
660

gca

Ala

gtt
Val

PCT/EP99/05220

agg
Arg

aat
Asn
645

aaa
Lys

gat
Asp

gta
Val

ttt
Phe
630

999
Gly

gat
Asp

aag
Lys

ggy
Xaa

Asp Asp

680

cta
Leu

gat
Asp

ggc
Gly
695

gcttaattag
ctggatttgt
tagcttggcg
taccaccgtt
tgctcaatgt
aaagaaaaat
tgctcatceg
tcacccttgt
ataccacgac
tgaaaacctg
tcectgggtg
ccecegtttte
gattcaggtt
acaacagtac
cccttaaacg
agtcgaaaga
ggacaaatcc

gacacatgca

Gly Arg

atc
Ile

cac
His

aaa
Lys

685

atg
Met

aag
Lys

700

ctgagcttgg
tcagaacgct
agattttcag
gatatatccc
acctataacc
aagcacaagt
gaatttcgta
tacaccgttt
gattteccgge
gcctatttec
agtttcacca
accatgggca
catcatgccg
tgcgatgagt
cctggggtaa
ctgggccttt
gccgctctag

gctcccggag

actcctgttg
cggttgececge
gagctaagga
aatggcatcg
agaccgttca
tttatccggce
tggcaatgaa
tccatgagca
agtttctaca
ctaaagggtt
gttttgattt
aatattatac
tctgtgatgg
ggcagggcgg
tgactctcta
cgttttatct
agctgcctecg

acggtcacag

gtg
Val

gta
Val

gat
Asp
705
atagatccag
cgggcgtttt
agctaaaatg
taaagaacat
gctggatatt
ctttattcac
agacggtgag
aactgaaacg
catatattcg
tattgagaat
aaacgtggcc
gcaaggcgac
cttccatgtc
ggcgtaattt
gcttgaggca
gttgtttgtc
cgcgtttcgg

cttgtctgta

630

gtg tga tta

Val

taatgacctc
ttattggtga
gagaaaaaaa
tttgaggcat
acggcctttt
attcttgcce
ctggtgatat
ttttcatcgce
caagatgtgg
atgtttttcg
aatatggaca
aaggtgctga
ggcagaatgc
ttttaaggca
tcaaataaaa
ggtgaacgct
tgatgacggt

agcggatgcc

SUBSTITUTE SHEET (RULE 26)

attagaa

agaactccat
gaatccaagc
tcactggata
ttcagtcagt
taaagaccgt
gcctgatgaa
gggatagtgt
tctggagtga
cgtgttacgg
tctcagccaa
acttcttcge
tgccgetgge
ttaatgaatt
gttattggtg
cgaaaggctc
ctcctgagta

gaaaacctct

gggagcagac

2042

2090

2138

2186

2234

2283

2343

2403

2463

2523

2583

2643

2703

2763

2823

2883

2943

3003

3063

3123

3183

3243

3303

3363
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aagcccgtca
cacgtagcga
gagagtgcac
caggcgctct
agcggtatca
aggaaagaac
gctggcgttt
tcagaggtgg
cctecgtgege
ttcgggaage
cgttcgctcec
atccggtaac
agccactggt
gtggtggcct
gccagttacc
tagcggtggt
agatcctttg
gattttggtc
aagttttaaa
aatcagtgag
ccecegtegtg
gataccgcga
aagggccgag
ttgccgggaa
tgctacaggc
ccaacgatca
cggtcctecg
agcactgecat
gtactcaacc
gtcaatacgg

acgttcttcg

gggcgegtca
tagcggagtg
catatgcggt
tcegettecet
gctcactcaa
atgtgagcaa
ttccatagge
cgaaacccga
tcteectgtte
gtggcgcettt
aagctgggcet
tatcgtettg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gacccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct

gataataccg

gggcgaaaac

gcgggtgttg
tatactggct
gtgaaatacc
cgctcactga
aggcggtaat
aaggccagca
tcegececec
caggactata
cgaccctgcc
ctcaatgcectc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
Caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggctcc
gtcectgcaac
gtagttcgcce
cacgctcgtc
catgatcccc
gaagtaagtt
ctgtcatgcc
gagaatagtg
cgccacatag

tctcaaggat

-57-
gcgggtgtcg
taactatgcg
gcacagatgc
ctcgctgegce
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgectgtagg
accccecgtt
ggtaagacac
gtatgtaggc
gacagtattt
ctcttgatcc
gattacgcgc
cgctcagtgg
cttcacctag
gtaaacttgg
tctatttcgt
gggcttacca
agatttatca
tttatcecgece
agttaatagt
gtttggtatg
catgttgtgc
ggccgcagtg
atccgtaaga
tatgcggcga
cagaacttta

cttaccgctg

gggcgcagcc
gcatcagagc
gtaaggagaa
tcggtctgtce
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgtttceccce
tacctgteccg
tatctcagtt
cagccecgacce
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
tctggcccecca
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttctg
ccgagttgct
aaagtgctca

ttgagatcca

SUBSTITUTE SHEET (RULE 26)
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atgacccagt
agattgtact
aataccgcat
ggctgcggeg
gggataacge
aggccgegtt
gacgctcaag
ctggaagcte
ccttteteec
cggtgtaggt
gctgegectt
cactggcagc
agttcttgaa
ctctgetgaa
ccaccgctgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgctt
ctgcctgact
gtgctgcaat
agccagccgg
ctattaattg
ttgttgccat
gctecggtte
ttagctcctt
tggttatggc
tgactggtga
cttgccecgge
tcattggaaa

gttcgatgta

3423

3483

3543

3603

3663

3723

3783

3843

3903

3963

4023

4083

4143

4203

4263

4323

4383

4443

4503

4563

4623

4683

4743

4803

4863

4923

4983

5043

5103

5163

5223
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acccactcgt
agcaaaaaca
aatactcata
gagcggatac
tcccegaaaa
aaataggcgt
<210>

<211>
<212>

24
535
PRT

gcacccaact
ggaaggcaaa
ctcttecttt
atatttgaat
gtgccacctg

atcacgaggce

gatcttcagce
atgccgcaaa
ttcaatatta
gtatttagaa
acgtctaaga

cctttegtcet

- 58-
atcttttact
aaagggaata
ttgaagcatt
aaataaacaa
aaccattatt

tcac

ttcaccagcg
agggcgacac
tatcagggtt
ataggggttc

atcatgacat

<213>

<400>

24

Homo

sapiens

Met Arg Gly Ser His

1

Pro

Gly

Leu

Val

65

Ala

Thr

Gly

Ala

Phe

145

Pro

Thr

Arg

Ala

Glu

Ala

Ala

Thr

50

Leu

Leu

Met

Gln

Asn

130

Ser

Ser

Glu

Val

Leu

210

Ile

Arg

Asp

35

Ser

Lys

Arg

Ile

Phe

115

Thr

Ile

Thr

Tyr

Tyr

195

Leu

His

Ala
20

Arg

Glu

Asn

Ile

Glu

100

Phe

Arg

Glu

Leu

Phe

180

Glu

Asn

Thr

5

Ala

Val

Glu

His

Ile

85

Val

Asp

Tyr

Cys

Phe

165

Thr

Ala

Gln

Leu

His

Pro

Val

Val

Leu

70

Asn

Glu

Leu

Leu

Val

150

Leu

Phe

Cys

Gln

Asp

His

Pro

Lys

Phe

55

Val

Glu

Ala

Met

Phe

135

Leu

Leu

Lys

Met

Phe

215

Asp

His

Pro

Ala

40

Asp

Lys

Gly

Pro

Lys

120

Leu

Tyr

Arg

Gln

Glu

200

Leu

Ile

His

Pro

25

Val

Leu

Glu

Ala

Ile

105

Leu

Gly

Leu

Gly

Glu

185

Ala

Cys

Arg

His

10

Pro

Pro

Asp

Gly

Ala

90

Thr

Phe

Asp

Trp

Asn

170

Cys

Phe

Val

Arg

Gly

Pro

Phe

Gly

Arg

75

Ile

Val

Glu

Tyr

Val

155

His

Lys

Asp

His

Leu

Ser

Pro

Pro

Ile

60

Val

Leu

Cys

Val

Val

140

Leu

Glu

Ile

Ser

Gly

220

Asp

SUBSTITUTE SHEET (RULE 26)

Ala

Pro

Pro

45

Pro

Asp

Arg

Gly

Gly

125

Asp

Lys

Cys

Lys

Leu

205

Gly

Arg

Ala

Pro

30

Thr

Arg

Glu

Arg

Asp

110

Gly

Arg

Ile

Arg

Tyr

190

Pro

Leu

Phe

PCT/EP99/05220

tttctgggtg 5283
ggaaatgttg 5343
attgtctcat 5403
cgcgcacatt 5463
taacctataa 5523

5557

Pro Glu

15

Pro Pro

His Arg

Val Asp

Glu Ile

80

Glu
95

Lys

Ile His

Ser Pro

Gly Tyr

Leu Tyr

160
His Leu
175

Ser Glu

Ala

Leu

Ser Pro

Lys Glu
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225 230 235 240

Pro Pro Ala Phe Gly Pro Met Cys Asp Leu Leu Trp Ser Asp Pro Ser
245 250 255

Glu Asp Phe Gly Asn Glu Lys Ser Gln Glu His Phe Ser His Asn Thr
260 265 270

Val Arg Gly Cys Ser Tyr Phe Tyr Asn Tyr Pro Ala Val Cys Glu Phe
275 280 285

Leu Gln Asn Asn Asn Leu Leu Ser Ile Ile Arg Ala His Glu Ala Gln
290 295 300

Asp Ala Gly Tyr Arg Met Tyr Arg Lys Ser Gln Thr Thr Gly Phe Pro
305 310 315 320

Ser Leu Ile Thr Ile Phe Ser Ala Pro Asn Tyr Leu Asp Val Tyr Asn
325 330 335

Asn Lys Ala Ala Val Leu Lys Tyr Glu Asn Asn Val Met Asn Ile Arg
340 345 350

Gln Phe Asn Cys Ser Pro His Pro Tyr Trp Leu Pro Asn Phe Met Asp
355 360 365

Val Phe Thr Trp Ser Leu Pro Phe Val Gly Glu Lys Val Thr Glu Met
370 375 380

Leu Val Asn Val Leu Ser Ile Cys Ser Asp Asp Glu Leu Met Thr Glu
385 390 395 400

Gly Glu Asp Gln Phe Asp Gly Ser Ala Ala Ala Arg Lys Glu Ile Ile
405 410 415

Arg Asn Lys Ile Arg Ala Ile Gly Lys Met Ala Arg Val Phe Ser Val
420 425 430

Leu Arg Glu Glu Ser Glu Ser Val Leu Thr Leu Lys Gly Leu Thr Pro
435 440 445

Thr Gly Met Leu Pro Ser Gly Val Leu Ala Gly Gly Arg Gln Thr Leu
450 455 460

Gln Ser Ala Thr Val Glu Ala Ile Glu Ala Glu Lys Ala Ile Arg Gly
465 470 475 480

Phe Ser Pro Pro His Arg Ile Cys Ser Phe Glu Glu Ala Lys Gly Leu
485 490 495

Asp Arg Ile Asn Glu Arg Met Pro Pro Arg Lys Asp Ala Val Gln Gln
500 505 510

Asp Gly Phe Asn Ser Leu Asn Thr Ala His Ala Thr Glu Asn His Gly
515 520 525

Thr Gly Asn His Thr Ala Gln
530 535

<210> 25
<211> 170

SUBSTITUTE SHEET (RULE 26)
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- 60-
<212> PRT
<213> Homo sapiens
<400> 25
Met Gly Asn Glu Ala Ser Tyr Pro Leu Glu Met Cys Ser His Phe Asp
1 5 10 15

Xaa Asp Glu Ile Lys Arg Leu Gly Lys Arg Phe Lys Lys Xaa Asp Leu
20 25 30

Asp Asn Ser Gly Ser Leu Ser Val Glu Glu Phe Met Ser Xaa Pro Glu
35 40 45

Leu Gln Gln Asn Xaa Leu Val Gln Arg Val Ile Asp Ile Phe Asp Thr
50 55 60

Asp Gly Asn Gly Glu Val Asp Phe Lys Glu Phe Ile Glu Xaa Val Ser
65 70 , 75 80

Gln Phe Ser Val Lys Gly Asp Lys Glu Gln Lys Leu Arg Phe Ala Phe
85 90 95

Arg Ile Tyr Asp Met Asp Lys Asp Gly Tyr Ile Ser Asn Gly Glu Leu
100 105 110

Phe Gln Xaa Xaa Lys Met Met Vval Gly Asn Asn Leu Lys Asp Thr Gln
115 120 125

Leu Gln Gln Ile Val Asp Lys Thr Ile Ile Asn Ala Asp Lys Asp Xaa
130 135 140

Asp Gly Arg Ile Ser Phe Glu Glu Phe Cys Ala Val Val Xaa Gly Leu
145 150 155 160

Asp Ile His Lys Lys Met Val Val Asp Val
165 170

<210> 26

<211> 5611

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

<222> (115)..(1776)

<223> histidine tagged calcineurin A beta2

<220>

<221> misc_feature

<222> (1777)..(1814)

<223> ribosomal binding site, multiple cloning site 2

<220>
<221> CDS
<222> (1815)..(2327)
<223> calcineurin B

<400> 26
ctcgagaaat cataaaaaat ttatttgctt tgtgagcgga taacaattat aatagattca 60

SUBSTITUTE SHEET (RULE 26)
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attgtgagcg gataacaatt tcacacagaa ttcattaaag

aga
Arg

gcc
Ala

gct
Ala

aca
Thr
50

ctg
Leu

ctt
Leu

atg
Met

caa
Gln

aat
Asn
130

agt
Ser

aat
Asn

tac
Tyr

ctt
Leu

gaa
Glu
210

gct
Ala

gga
Gly

cgg
Arg

gac
Asp
35

tct
Ser

aag
Lys

aga
Arg

ata
Ile

ttt
Phe
115

aca
Thr

ata
Ile

aat
Asn

cca
Pro

act
Thr
195

aga

Arg

gca
Ala

tcg
Ser

gct
Ala
20

cgce
Arg

gaa
Glu

aac
Asn

att
Ile

gaa
Glu
100

ttt
Phe

cga
Arg

gag
Glu

att
Ile

agc
Ser
180

gaa

Glu

gtc
Val

ctt
Leu

cat
His

gca
Ala

gtc
Val

gaa
Glu

cac
His

atc
Ile
85

gta
Val

gat
Asp

tac
Tyr

cat
His

aat
Asn
165

aca
Thr

tat
Tyr

tat
Tyr

tta
Leu

cac
His

ccg
Pro

gtc
Val

gta
Val

ttg
Leu
70

aat
Asn

gaa
Glu

ctg
Leu

ctt
Leu

gtt
Val
150

gag
Glu

tta
Leu

ttt
Phe

gaa
Glu

aac
Asn

cat
His

cce
Pro

aaa
Lys

ttt
Phe
55

gtg
Val

gag
Glu

gct
Ala

atg
Met

ttt
Phe
135

cta
Leu

tgt
Cys

ttt
Phe

acc
Thr

gct
Ala
215

caa
Gln

cac
His

cca
Pro

gct
Ala
40

gat
Asp

aaa
Lys

ggt
Gly

cca
Pro

aaa
Lys
120

ctt
Leu

ggc
Gly

gtc
Val

ctt
Leu

ttt
Phe
200

tgt
Cys

cag
Gln

cat
His

ccc
Pro
25

gtc
Val

ttg
Leu

gaa
Glu

gct
Ala

atc
Ile
105

ctt
Leu

gge
Gly

act
Thr

tta
Leu

ctg
Leu
185

aag

Lys

atg
Met

ttt
Phe

cac
His
10

ccg
Pro

cct
Pro

gat
Asp

ggt
Gly

gce
Ala
90

aca
Thr

ttt
Phe

gat
Asp

gaa
Glu

tat
Tyr
170

aga

Arg

cag
Gln

gaa
Glu

ctt
Leu

gga
Gly

ccc
Pro

tte
Phe

999
Gly

cga
Arg
75

atc
Ile

gtg
Val

gaa
Glu

tat
Tyr

gac
Asp
155

tta

Leu

ggce
Gly

gaa
Glu

gct
Ala

tgt
Cys

tcc
Ser

cecg
Pro

ccc
Pro

ata
Ile
60

gta
Val

ctt
Leu

tgt
Cys

gta
Val

gtg
Val
140

ata
Ile

tgg
Trp

aac
Asn

tgt
Cys

ttt
Phe
220

gtt
Val

PCT/EP99/05220

aggagaaatt aact

gcc
Ala

ccg
Pro

cca
Pro
45

ccc
Pro

gat
Asp

cgg
Arg

ggt
Gly

gga
Gly
125

gac
Asp

teg
Ser

gtt
Val

cat
His

aaa
Lys
205

gat
Asp

cat
His

SUBSTITUTE SHEET (RULE 26)

gce
Ala

cce
Pro
30

aca
Thr

agg
Arg

gaa
Glu

aga
Arg

gac
Asp
110

gga
Gly

aga
Arg

att
Ile

ctg
Leu

gaa
Glu
190

att
Ile

agt
Ser

ggt
Gly

ccg
Pro
15

cct
Pro

cat
His

gtt
Val

gaa
Glu

gag
Glu
95

atc
Ile

tca
Ser

ggt
Gly

aat
Asn

aag
Lys
175

tgc
Cys

aag
Lys

ttg
Leu

gga
Gly

gag
Glu

ccc
Pro

cgc
Arg

gat
Asp

att
Ile
80

aaa
Lys

cat
His

cct
Pro

tat
Tyr

cct
Pro
160

att
Ile

aga
Arg

tat
Tyr

cct
Pro

ctt
Leu

atg
Met

ccg
Pro

999
Gly

ttg
Leu

gtt
Val
65

gcg
Ala

acc
Thr

ggc
Gly

gct
Ala

ttt
Phe
145

cac
His

cta
Leu

cac
His

tcg
Ser

ctt
Leu
225

tca
Ser

117

165

213

261

309

357

405

453

501

549

597

645

693

741

789

837
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cca
Pro

gag
Glu

tct
Ser

aca
Thr
290

ttt
Phe

caa
Gln

cct
Pro

aat
Asn

cga
Arg
370

gat
Asp

atg
Met

gaa
Glu

ata
Ile

gtt
Val
450

ccc
Pro

gaa
Glu

cca
Pro

gaa
Glu
275

gtt
Val

ttg
Leu

gat
Asp

tca
Ser

aat
Asn
355

cag
Gln

gtc
Val

ttg
Leu

ggt
Gly

aga
Arg
435

ctc
Leu

aca
Thr

ata
Ile

cct
Pro
260

gat
Asp

cga
Arg

caa
Gln

gca
Ala

tta
Leu
340

aaa
Lys

ttt
Phe

ttc
Phe

gta
Val

gaa
Glu
420

aac

Asn

agg
Arg

g99
Gly

cac
His
245

gca
Ala

ttt
Phe

gga
Gly

aac
Asn

ggc
Gly
325

ata
Ile

gct
Ala

aac
Asn

acg
Thr

aat
Asn
405

gac
Asp

aaa
Lys

gag
Glu

atg
Met

230

aca
Thr

ttt
Phe

gga
Gly

tgt
Cys

aat
Asn
310

tat
Tyr

aca
Thr

gct
Ala

tgt
Cys

tgg
Trp
390

gtt
Val

cag
Gln

att
Ile

gag
Glu

ttg
Leu
470

ctg
Leu

gga
Gly

aat
Asn

tct

Ser
295

aat
Asn

aga
Arg

att
Ile

gta
Val

tet
Ser
375

tct
Ser

ctg
Leu

ttt
Phe

cga
Arg

agt
Ser
455

cct
Pro

gat
Asp

cca
Pro

gaa
Glu
280

tat
Tyr

ttg
Leu

atg
Met

ttt
Phe

tta
Leu
360

cca
Pro

tta
Leu

agt
Ser

gat
Asp

gca
Ala
440

gaa
Glu

agt
Ser

gat
Asp

atg
Met
265

aaa
Lys

ttt
Phe

tta
Leu

tac
Tyr

tcg
Ser
345

aag
Lys

cat
His

ccg
Pro

att
Ile

ggt
Gly
425

att
Ile

agt
Ser

gga
Gly

att
Ile
250

tgt
Cys

tca
Ser

tat
Tyr

tcg
Ser

aga
Arg
330

gca
Ala

tat
Tyr

cct
Pro

ttt
Phe

tgce
Cys
410

tca

Ser

ggc
Gly

gtg
Val

gtg
Val

-62-
235

agg
Arg

gac
Asp

cag
Gln

aac
Asn

att
Ile
315

aaa
Lys

cct
Pro

gaa
Glu

tac
Tyr

gtt
Val
395

tct
Ser

gct
Ala

aag
Lys

ctg
Leu

tta
Leu
475

aga
Arg

ttg
Leu

gaa
Glu

tat
Tyr
300

att
Ile

agt
Ser

aat
Asn

aat
Asn

tgg
Trp
380

gga
Gly

gat
Asp

gca
Ala

atg
Met

aca
Thr
460

gct
Ala

tta
Leu

tta
Leu

cat
His
285

cca
Pro

aga
Arg

caa
Gln

tac
Tyr

aat
Asn
365

ttg
Leu

gaa
Glu

gat
Asp

gcc
Ala

gca
Ala
445

ctc

Leu

gga
Gly

SUBSTITUTE SHEET (RULE 26)

gat
Asp

tgg
Trp
270

ttt
Phe

gca
Ala

gct
Ala

act
Thr

tta
Leu
350

gtg
Val

cct
Pro

aaa
Lys

gaa
Glu

cgg
Arg
430

aga

Arg

aag
Lys

gga
Gly

aga
Arg
255

tcec
Ser

agt
Ser

gtg
Val

cat
His

aca
Thr
335

gat
Asp

atg
Met

aat
Asn

gtg
Val

cta
Leu
415

aaa

Lys

gte
Val

ggc
Gly

cgg
Arg

PCT/EP99/05220

240

tte
Phe

gat
Asp

cac
His

tgt
Cys

gaa
Glu
320

999
Gly

gtc
Val

aat
Asn

ttt
Phe

aca
Thr
400

atg
Met

gaa
Glu

tte
Phe

ctg
Leu

cag
Gln
480

aaa
Lys

cct
Pro

aat
Asn

gaa
Glu
305

gct
Ala

ttec
Phe

tac
Tyr

att
Ile

atg
Met
385

gaa
Glu

act
Thr

atc
Ile

tct
Ser

act
Thr
465

acc
Thr

885

933

981

1029

1077

1125

1173

1221

1269

1317

1365

1413

1461

1509

1557
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ctg
Leu

gga
Gly

ttg
Leu

caa
Gln
530

999
Gly

caa
Gln

ttc
Phe

gat
Asp
515

gat
Asp

acg
Thr

agt
Ser

tct
Ser

500

agg
Arg

ggt
Gly

ggc
Gly

gcc
Ala
485

cca

Pro

atc
Ile

ttc
Phe

aac
Asn

aca
Thr

cca
Pro

aat
Asn

aat
Asn

cat
His
550

aaagaggaga aattaact

tge
Cys

aag
Lys

atg
Met

gat
Asp

att
Ile
630

ttg

Leu

tece
Ser

ctg
Leu

gca
Ala

gtt
Val

tca
Ser

aag
Lys

tct
Ser

ata
Ile
615

gag
Glu

agg
Arg

aat
Asn

aaa
Lys

gat
Asp
695

gta
Val

cac
His

cty
Xaa

ctr
Xaa
600

ttc
Phe

ggm
Xaa

ttt
Phe

gg9g
Gly

gat
Asp
680

aag

Lys

gay
Xaa

ttt
Phe

gat
Asp
585

cct
Pro

gac
Asp

gtc
Val

gct
Ala

gaa
Glu
665

aca
Thr

gat
Asp

ggc
Gly

gat
Asp
570

ttg
Leu

gag
Glu

aca
Thr

tct
Ser

ttc
Phe
650

ctc

Leu

cag
Gln

ggr
Xaa

cta
Leu

gtt
Val

cat
His

gag
Glu

tet
Ser
535

act
Thr

atg
Met
555

gcr
Xaa

gac
Asp

tta
Leu

gat
Asp

cag
Gln
635

cgt
Arg

ttc
Phe

tta
Leu

gat
Asp

gat
Asp

gag
Glu

aga
Arg

aga
Arg
520

ctg
Leu

gcc
Ala

gga
Gly

gat
Asp

aat
Asn

caa
Gln

999
Gly
620

ttc
Phe

atc
Ile

cag
Gln

cag
Gln

gga
Gly
700

atc
Ile

gct
Ala

atc
Ile
505

atg
Met

aac
Asn

cag
Gln

aat
Asn

gaa
Glu

tct
Serx

cag
Gln
605

aat
Asn

agt
Ser

tat
Tyr

gtr
Xaa

caa
Gln
685

aga

Arg

cac
His

att
Ile
490

tgc
Cys

cca
Pro

acc
Thr

tga

gag
Glu

att
Ile

ggt
Gly
590

aat
Asn

gga
Gly

gtc
Val

gac
Asp

ytr
Xaa
670

att
Ile

ata
Ile

aaa
Lys

- 63-

gag
Glu

agt
Ser

cct
Pro

gca
Ala

gct
Ala

ttt
Phe

cgg
Arg

cat
His
540

gaa
Glu

gaa
Glu

aaa
Lys
525

gcec
Ala

aaa
Lys

gag
Glu
510

gat
Asp

act
Thr

gca
Ala
495

gca

Ala

gct
Ala

gag
Glu

PCT/EP99/05220

ata
Ile

aag
Lys

gta
Val

aac
Asn

ttaactaggg taccccgggg

gca
Ala

aaa
Lys
575

tct
Ser

ccy
Xaa

gaa
Glu

aaa
Lys

atg
Met
655

aag

Lys

gta
Val

tce
Ser

aag
Lys

agt
Ser
560

agg
Arg

ttg
Leu

tta
Leu

gta
Val

gga
Gly
640

gat

Asp

atg
Met

gac
Asp

ttt
Phe

atg
Met

tat
Tyr

cta
Leu

agt
Ser

gta
Val

gac
Asp
625

gat
Asp

aaa
Lys

atg
Met

aaa
Lys

gaa
Glu
705

gtg
Val

SUBSTITUTE SHEET (RULE 26)

cct
Pro

gga
Gly

gtg
Val

cag
Gln
610

ttt
Phe

aag
Lys

gay
Asp

gtg
Val

acc
Thr
690

gaa
Glu

gta
Val

ttg
Leu

aag
Lys

gaa
Glu
595

cga
Arg

aaa
Lys

gar
Glu

ggc
Gly

gg99g
Gly
675

ata
Ile

tte
Phe

gat
Asp

gaa
Glu

aga
Arg
580

gag
Glu

gta
Val

gar
Glu

cag
Gln

tat
Tyr
660

aac
Asn

ata
Ile

tgt
Cys

gtg
vVal

cga
Arg

ggt
Gly

cag
Gln

cac
His
545

atg
Met
565

ttt
Phe

tte
Phe

ata
Ile

ttc
Phe

aar
Lys
645

att
Ile

aat
Asn

aat
Asn

gct
Ala

tga

1605

1653

1701

1749

1796

1847

1895

1943

1991

2039

2087

2135

2183

2231

2279

2327
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710

ttaattagaa
agaactccat
gaatccaagc
tcactggata
ttcagtcagt
taaagaccgt
gcctgatgaa
gggatagtgt
tctggagtga
cgtgttacgg
tctcagccaa
acttcttecge
tgececgetggce
ttaatgaatt
gttattggtg
cgaaaggctc
ctcectgagta
gaaaacctct
gggagcagac
atgacccagt
agattgtact
aataccgcat
ggctgcggceg
gggataacgc
aggccgcgtt
gacgctcaag
ctggaagctc
cctttctecce
cggtgtaggt

gctgcgectt

715

gcttaattag
ctggatttgt
tagcttggcg
taccaccgtt
tgctcaatgt
aaagaaaaat
tgctcatccg
tcacccttgt
ataccacgac
tgaaaacctg
tceetgggtg
ccecegtttte
gattcaggtt
acaacagtac
cccttaaacg
agtcgaaaga
ggacaaatcc
gacacatgca
aagcccgtca
cacgtagcga
gagagtgcac
caggcgctct
agcggtatca
aggaaagaac
gctggegttt
tcagaggtgg
cctcgtgcge
ttcgggaagc
cgttcgctcc

atccggtaac

ctgagcttgg
tcagaacgct
agattttcag
gatatatccc
acctataacc
aagcacaagt
gaatttcgta
tacacecgttt
gatttccggce
gcctatttec
agtttcacca
accatgggca
catcatgccg
tgcgatgagt
cctggggtaa
ctgggccttt
gccgetctag
gctcecggag
gggcgcgtca
tagcggagtg
catatgcggt
tcecgettect
gctcactcaa
atgtgagcaa
ttccataggce
cgaaacccga
tctectgttc
gtggcgecttt
aagctgggct

tatcgtcttg

- 64-

720
actcctgttg
cggttgccgce
gagctaagga
aatggcatcg
agaccgttca
tttatccgge
tggcaatgaa
tccatgagca
agtttctaca
ctaaagggtt
gttttgattt
aatattatac
tctgtgatgg
ggcagggcgg
tgactctcta
cgttttatct
agctgcctcg
acggtcacag
gcgggtgttg
tatactggct
gtgaaatacc
cgctcactga
aggcggtaat
aaggccagca
tccgecececcecce
caggactata
cgaccctgcecc
ctcaatgctc
gtgtgcacga

agtccaaccc

atagatccag
cgggcgtttt
agctaaaatg
taaagaacat
gctggatatt
ctttattcac
agacggtgag
aactgaaacg
catatattcg
tattgagaat
aaacgtggcc
gcaaggcgac
cttccatgtc
ggcgtaattt
gcttgaggca
gttgtttgte
cgecgtttcgg
cttgtctgta
gcgggtgteg
taactatgcg
gcacagatgc
ctcgctgege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
acccccegtt

ggtaagacac

SUBSTITUTE SHEET (RULE 26)
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725
taatgaccte
ttattggtga
gagaaaaaaa
tttgaggcat
acggecctttt
attcttgcce
ctggtgatat
ttttcatege
caagatgtgg
atgtttttcg
aatatggaca
aaggtgctga
ggcagaatgc
ttttaaggca
tcaaataaaa
ggtgaacgct
tgatgacggt
agcggatgec
gggcgcagcec
gcatcagagc
gtaaggagaa
tcggtctgtce
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgtttcccece
tacctgtccg
tatctcagtt
cagcccgacc

gacttatcgc

2387
2447
2507
2567
2627
2687
2747
2807
2867
2927
2987
3047
3107
3167
3227
3287
3347
3407
3467
3527
3587
3647
3707
3767
3827
3887
3947
4007
4067

4127
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cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgctt
ctgcctgact
gtgctgcaat
agccagccgg
ctattaattg
ttgttgccat
gcteceggtte
ttagctcctt
tggttatgge
tgactggtga
cttgcecggce
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg
attgtctcat
cgcgcacatt
taacctataa
27
553

PRT
Homo

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

<400> 27

agccactggt
gtggtggect
gccagttacc
tagcggtggt
agatcctttg
gattttggtc
aagttttaaa
aatcagtgag
ccecgtegtg
gataccgcga
aagggccgag
ttgccgggaa
tgctacaggce
ccaacgatca
cggtcctccg
agcactgcat
gtactcaacc
gtcaatacgg
acgttcttcg
acccactcgt
agcaaaaaca
aatactcata
gagcggatac
tccececgaaaa

aaataggcgt

sapiens

aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gacccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataccg
gggcgaaaac
gcacccaact
ggaaggcaaa
ctcttcettt
atatttgaat
gtgccacctg

atcacgaggc

- 65-
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggctcc
gtcctgcaac
gtagttcgcce
cacgctcgtc
catgatcccc
gaagtaagtt
ctgtcatgcc
gagaatagtg
cgccacatag
tctcaaggat
gatcttcagce
atgccgcaaa
ttcaatatta
gtatttagaa
acgtctaaga

cctttegtcet

gtatgtaggc
gacagtattt
ctcttgatcc
gattacgcgc
cgctcagtgg
cttcacctag
gtaaacttgg
tctatttcgt
gggcttacca
agatttatca
tttatcecgcece
agttaatagt
gtttggtatg
catgttgtgc
ggccgcagtg
atccgtaaga
tatgcggcga
cagaacttta
cttaccgctg
atcttttact
aaagggaata
ttgaagcatt
aaataaacaa
aaccattatt

tcac

PCT/EP99/05220

ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
tctggcceca
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttctg
ccgagttgct
aaagtgctca
ttgagatcca
ttcaccagecg
agggcgacac
tatcagggtt
ataggggttc

atcatgacat

Met Arg Gly Ser His His His His His His Gly Ser Ala Ala Pro Glu

1

5

10

15

Pro Ala Arg Ala Ala Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro

20

25

30

SUBSTITUTE SHEET (RULE 26)

4187

4247

4307

4367

4427

4487

4547

4607

4667

4727

4787

4847

4907

4967

5027

5087

5147

5207

5267

5327

5387

5447

5507

5567

5611
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Gly Ala Asp Arg Val Val Lys Ala Val Pro Phe Pro Pro Thr His Arg
35 40 45

Leu Thr Ser Glu Glu Val Phe Asp Leu Asp Gly Ile Pro Arg Val Asp
50 55 60

Val Leu Lys Asn His Leu Val Lys Glu Gly Arg Val Asp Glu Glu Ile
65 70 75 80

Ala Leu Arg Ile Ile Asn Glu Gly Ala Ala Ile Leu Arg Arg Glu Lys
85 S0 95

Thr Met Ile Glu Val Glu Ala Pro Ile Thr Val Cys Gly Asp Ile His
100 105 110

Gly Gln Phe Phe Asp Leu Met Lys Leu Phe Glu Val Gly Gly Ser Pro
115 120 125

Ala Asn Thr Arg Tyr Leu Phe Leu Gly Asp Tyr Val Asp Arg Gly Tyr
130 135 140

Phe Ser Ile Glu His Val Leu Gly Thr Glu Asp Ile Ser Ile Asn Pro
145 150 155 160

His Asn Asn Ile Asn Glu Cys Val Leu Tyr Leu Trp Val Leu Lys Ile
165 170 175

Leu Tyr Pro Ser Thr Leu Phe Leu Leu Arg Gly Asn His Glu Cys Arg
180 185 190

His Leu Thr Glu Tyr Phe Thr Phe Lys Gln Glu Cys Lys Ile Lys Tyr
195 200 205

Ser Glu Arg Val Tyr Glu Ala Cys Met Glu Ala Phe Asp Ser Leu Pro
210 215 220 ’

Leu Ala Ala Leu Leu Asn Gln Gln Phe Leu Cys Val His Gly Gly Leu
225 230 235 240

Ser Pro Glu Ile His Thr Leu Asp Asp Ile Arg Arg Leu Asp Arg Phe
245 250 255

Lys Glu Pro Pro Ala Phe Gly Pro Met Cys Asp Leu Leu Trp Ser Asp
260 265 270

Pro Ser Glu Asp Phe Gly Asn Glu Lys Ser Gln Glu His Phe Ser His
275 280 285

Asn Thr Val Arg Gly Cys Ser Tyr Phe Tyr Asn Tyr Pro Ala Val Cys
290 295 300

Glu Phe Leu Gln Asn Asn Asn Leu Leu Ser Ile Ile Arg Ala His Glu
305 310 315 320

Ala Gln Asp Ala Gly Tyr Arg Met Tyr Arg Lys Ser Gln Thr Thr Gly
325 330 335

Phe Pro Ser Leu Ile Thr Ile Phe Ser Ala Pro Asn Tyr Leu Asp Val
340 345 350

Tyr Asn Asn Lys Ala Ala Val Leu Lys Tyr Glu Asn Asn Val Met Asn

SUBSTITUTE SHEET (RULE 26)
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355 360 365

Ile Arg Gln Phe Asn Cys Ser Pro His Pro Tyr Trp Leu Pro Asn Phe
370 375 380

Met Asp Val Phe Thr Trp Ser Leu Pro Phe Val Gly Glu Lys Val Thr
385 390 395 400

Glu Met Leu Val Asn Val Leu Ser Ile Cys Ser Asp Asp Glu Leu Met
405 410 415

Thr Glu Gly Glu Asp Gln Phe Asp Gly Ser Ala Ala Ala Arg Lys Glu
420 425 430

Ile Ile Arg Asn Lys Ile Arg Ala Ile Gly Lys Met Ala Arg Val Phe
435 440 445

Ser Val Leu Arg Glu Glu Ser Glu Ser Val Leu Thr Leu Lys Gly Leu
450 455 460

Thr Pro Thr Gly Met Leu Pro Ser Gly Val Leu Ala Gly Gly Arg Gln
465 470 475 480

Thr Leu Gln Ser Ala Thr Val Glu Ala Ile Glu Ala Glu Lys Ala Ile
485 490 495

Arg Gly Phe Ser Pro Pro His Arg Ile Cys Ser Phe Glu Glu Ala Lys
500 505 510

Gly Leu Asp Arg Ile Asn Glu Arg Met Pro Pro Arg Lys Asp Ala Val
515 520 525

Gln Gln Asp Gly Phe Asn Ser Leu Asn Thr Ala His Ala Thr Glu Asn
530 535 540

His Gly Thr Gly Asn His Thr Ala Gln
545 550

<210> 28

<211> 170

<212> PRT

<213> Homo sapiens

<400> 28
Met Gly Asn Glu Ala Ser Tyr Pro Leu Glu Met Cys Ser His Phe Asp
1 5 10 15

Xaa Asp Glu Ile Lys Arg Leu Gly Lys Arg Phe Lys Lys Xaa Asp Leu
20 25 30

Asp Asn Ser Gly Ser Leu Ser Val Glu Glu Phe Met Ser Xaa Pro Glu
35 40 45

Leu Gln Gln Asn Xaa Leu Val Gln Arg Val Ile Asp Ile Phe Asp Thr
50 55 60

Asp Gly Asn Gly Glu Val Asp Phe Lys Glu Phe Ile Glu Xaa Val Ser
65 70 75 80

Gln Phe Ser Val Lys Gly Asp Lys Glu Gln Lys Leu Arg Phe Ala Phe
85 90 95

SUBSTITUTE SHEET (RULE 26)
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Arg Ile Tyr Asp Met Asp Lys Asp Gly Tyr Ile Ser Asn Gly Glu Leu
100 105 110

Phe Gln Xaa Xaa Lys Met Met Val Gly Asn Asn Leu Lys Asp Thr Gln
115 120 125

Leu Gln Gln Ile Val Asp Lys Thr Ile Ile Asn Ala Asp Lys Asp Xaa
130 135 140

Asp Gly Arg Ile Ser Phe Glu Glu Phe Cys Ala Val Val Xaa Gly Leu
145 150 155 160

Asp Ile His Lys Lys Met Val Val Asp Val
165 170

<210> 29

<211> 54098

<212> DNA

<213> Homo sapiens

<220>

<221> CDS

<222> (115)..(1659)

<223> histidine tagged calcineurin A gammal

<220>

<221> misc_feature

<222> (1660)..(1701)

<223> ribosomal binding site, multiple cloning site 2

<220>

<221> CDS

<222> (1702)..(2214)
<223> calcineurin B

<400> 29
ctcgagaaat cataaaaaat ttatttgctt tgtgagcgga taacaattat aatagattca 60

attgtgagcg gataacaatt tcacacagaa ttcattaaag aggagaaatt aact atg 117
Met

1

aga gga tcg cat cac cat cac cat cac gga tcc atg tcc ggg agg cgc 165
Arg Gly Ser His His His His His His Gly Ser Met Ser Gly Arg Arg

ttc cac ctec tcec acc acc gac cgc gtc atc aaa gct gtc ccc ttt cct 213
Phe His Leu Ser Thr Thr Asp Arg Val Ile Lys Ala Val Pro Phe Pro
20 25 30

cca acc caa cgg ctt act ttc aag gaa gta ttt gag aat ggg aaa cct 261
Pro Thr Gln Arg Leu Thr Phe Lys Glu Val Phe Glu Asn Gly Lys Pro
35 40 45
aaa gtt gat gtt tta aaa aac cat ttg gta aag gaa gga cga ctg gaa 309
Lys Val Asp Val Leu Lys Asn His Leu Val Lys Glu Gly Arg Leu Glu
50 55 60 65

gag gaa gta gcc tta aag ata atc aat gat ggg gct gcc atc ctg agg 357

SUBSTITUTE SHEET (RULE 26)
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Glu Glu Vval

caa
Gln

gat
Asp

gga
Gly

aga
Arg
130

att
Ile

agg
Arg

tat
Tyr

cct
Pro

atg
Met
210

ttt
Phe

gat
Asp

cac
His

tgt
Cys

gaa
Glu
290

gge
Gly

gag
Glu

att
Ile

tca
Ser
115

ggc
Gly

aat
Asn

cat
His

tcg
Ser

ctt
Leu
195

tca
Ser

acg
Thr

ccc
Pro

aac
Asn

gaa
Glu
275

gcc
Ala

ttt
Phe

aag
Lys

cat
His
100

cct
Pro

tat
Tyr

cat
His

ctt
Leu

gaa
Glu
180

gct
Ala

cct
Pro

gaa
Glu

tca
Ser

act
Thr
260

ttt
Phe

caa
Gln

cca
Pro

Ala

act
Thr
85

gga
Gly

agt
Ser

tte
Phe

cce
Pro

aca
Thr
165

cag
Gln

gcec
Ala

gaa
Glu

cct
Pro

gag
Glu
245

gtc
Val

ttg
Leu

gat
Asp

tca
Ser

Leu
70

atg
Met

caa
Gln

aac
Asn

agt
Ser

aaa
Lys
150

gac
Asp

gtg
Val

ctc
Leu

att
Ile

ccc
Pro
230

gat
Asp

cga
Arg

cag
Gln

gct
Ala

ctt
Leu
310

Lys

ata
Ile

ttc
Phe

aca
Thr

at'a
Ile
135

aca
Thr

tat
Tyr

tat
Tyxr

tta
Leu

act
Thr
215

gcc
Ala

tat
Tyxr

999
Gly

aac
Asn

ggg9
Gly
295

att
Ile

Ile

gaa
Glu

ttt
Phe

cgc
Arg
120

gag
Glu

ttg
Leu

ttec
Phe

gat
Asp

aac
Asn
200

tct
Ser

ttt
Phe

ggc
Gly

tgc
Cys

aat
Asn
280

tat
Tyr

aca
Thr

Ile

gta
Val

gac
Asp
105

tac
Tyr

tgt
Cys

ttt
Phe

acc
Thr

gce
Ala
185

cag
Gln

tta
Leu

gga
Gly

aat
Asn

tct
Ser
265

aat
Asn

cga
Arg

att
Ile

Asn

gat
Asp
90

cta
Leu

cte
Leu

gtg
Val

ctg
Leu

ttc
Phe
170

tgt
Cys

cag
Gln

gat
Asp

cct
Pro

gag
Glu
250

tat

Tyr

tta
Leu

atg
Met

ttc
Phe

- 69-

Asp
75

gct
Ala

atg
Met

ttt
Phe

ctg
Leu

ctt

Leu
155

aaa
Lys

atg
Met

ttt
Phe

gac
Asp

gtg
Val
235

aag
Lys

tte
Phe

cta
Leu

tac
Tyr

tct
Ser
315

Gly

cca
Pro

aag
Lys

ctg
Leu

tat
Tyr
140

cgg
Arg

cag
Gln

gag
Glu

ctec
Leu

att
Ile
220

tgt
Cys

acc
Thr

tac
Tyr

tca
Ser

agg
Arg
300

gcc
Ala

Ala

atc
Ile

tta
Leu

ggt
Gly
125

tta
Leu

gga
Gly

gaa
Glu

aca
Thr

tgt
Cys
205

agg
Arg

gac
Asp

ttg
Leu

agt
Ser

att
Ile
285

aag
Lys

ccc
Pro

SUBSTITUTE SHEET (RULE 26)

Ala

aca
Thr

ttt
Phe
110

gac
Asp

tgg
Trp

aat
Asn

tgt
Cys

ttt
Phe
190

gta
Val

aaa
Lys

ctg
Leu

gag
Glu

tac
Tyr
270

atc
Ile

agc
Ser

aat
Asn

Ile

gta
Val
95

gaa
Glu

tat
Tyr

agt
Ser

cat
His

cga
Arg
175

gac
Asp

cat
His

tta
Leu

ctt
Leu

cac
His
255

cct
Pro

aga
Arg

caa
Gln

tac
Tyr

PCT/EP99/05220

Leu
80

tgt
Cys

gtt
Val

gtg
Val

tta
Leu

gaa
Glu
160

atc
Ile

tgt
Cys

gga
Gly

gac
Asp

tgg
Trp
240

tat
Tyr

gca
Ala

gcc
Ala

gce
Ala

cta
Leu
320

Arg

ggt
Gly

gga
Gly

gac
Asp

aag
Lys
145

tgc
Cys

aaa
Lys

ctt
Leu

gga
Gly

agg
Arg
225

tct
Ser

acc
Thr

gtt
Val

cat
His

aca
Thr
305

gat
Asp

405

453

501

549

597

645

693

741

789

837

885

933

981

1029

1077
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gtc
Val

aat
Asn

ttt
Phe

aca
Thr
370

att
Ile

atc
Ile

att
Ile

cce
Pro

atc
Ile
450

ttt
Phe

cga
Arg

gca
Ala

tca
Ser

aat
Asn

gaa
Glu

tect

tat
Tyr

atc
Ile

atg
Met
355

gag
Glu

tct
Ser

agg
Arg

ctt
Leu

aca
Thr
435

gag
Glu

gaa
Glu

aag
Lys

cac
His
tga
515

gag
Glu

att
Ile
535

ggt

aac
Asn

agg
Arg
340

gat
Asp

atg
Met

gat
Asp

aat
Asn

cgg
Arg
420

ggc
Gly

aca
Thr

gaa
Glu

gat
Asp

tca
Ser
500

aat
Asn
325

cag
Gln

gtt
Val

ctg
Leu

gat
Asp

aag
Lys
405

caa
Gln

aca
Thr

gcc
Ala

gcg
Ala

age
Ser
485

cat
His

aaa
Lys

ttt
Phe

ttc
Phe

gta
Val

gaa
Glu
390

atc
Ile

gaa
Glu

cte
Leu

atc
Ile

cga
Arg
470

ata
Ile

gct
Ala

gct
Ala

aac
Asn

aca
Thr

aat
Asn
375

gca
Ala

aga
Arg

agt
Ser

cct
Pro

aga
Arg
455

ggt
Gly

tac
Tyr

gcg
Ala

gct
Ala

tgt
Cys

tgg
Trp
360

gtg
Val

gaa
Glu

gcc
Ala

gag
Glu

ctg
Leu
440

gg99
Gly

ctg
Leu

cct
Pro

cac
His

gtg
Val

tct
Ser
345

tct
Ser

ctc
Leu

gga
Gly

att
Ile

agt
Ser
425

ggc
Gly

ttc
Phe

gac
Asp

ggt
Gly

agg
Arg
505

ttg
Leu
330

cca
Pro

ttg
Leu

aac
Asn

agc
Ser

999
Gly
410

gtg
Val

gtc
Val

tcg
Ser

cga
Arg

gg99
Gly
490

agc
Ser

-70-

aaa
Lys

cac
His

cct
Pro

ata
Ile

act
Thr
395

aag
Lys

ctg
Leu

ctc
Leu

ctt
Leu

att
Ile
475

cca
Pro

gac
Asp

tat
Tyr

cce
Pro

ttt
Phe

tgc
Cys
380

aca
Thr

atg
Met

act
Thr

tca
Ser

cag
Gln
460

aat
Asn

atg
Met

caa
Gln

gaa
Glu

tac
Tyr

gtt
Val
365

tct
Ser

gtt
Val

gca
Ala

ctc
Leu

gga
Gly
445

cac

His

gag
Glu

aaa
Lys

999
Gly

aac
Asn

tgg
Trp
350

999
Gly

gat
Asp

cgt
Arg

cgg
Arg

aag
Lys
430

ggc
Gly

aag
Lys

cga
Arg

tct
Ser

aag
Lys
510

ttaactaggg taccccgggg taccaaagag gagaaattaa

gca
Ala
520

aaa
Lys

tct

agt
Ser

agg
Arg

ttg

tat
Tyr

cta
Leu

agt

cct
Pro

gga
Gly

gtg

ttg
Leu

aag

gaa
Glu
525

aga

atg
Met

ttt

Lys Arg Phe

540

gaa

gag

ttc

tgc
Cys

aag
Lys

tca
Ser

aag
Lys

cac
His

ctc
Leu
545

atg tct cta

SUBSTITUTE SHEET (RULE 26)

ttt
Phe
530

gat
Asp

cct

aat
Asn
335

ctt
Leu

gaa
Glu

gac
Asp

aag
Lys

gtc
Val
415

ggc
Gly

aag
Lys

atc
Ile

atg
Met

gta
Val
495

aaa
Lys

PCT/EP99/05220

gtc
Val

cca
Pro

aaa
Lys

gaa
Glu

gag
Glu
400

ttt
Phe

ctg
Leu

cag
Gln

cgg
Arg

cca
Pro
480

acce
Thr

gcc
Ala

atg
Met

aac
Asn

gtc
Val

ctg
Leu
385

atc
Ile

tca
Ser

act
Thr

act
Thr

agt
Ser
465

ccec
Pro

tca
Ser

cat
His

ct atg gga
Met Gly

gat gca gat
Asp Ala Asp

ttg gac aat
Leu Asp Asn

gag tta caa

1125

1173

1221

1269

1317

1365

1413

1461

1509

1557

1605

1653

1707

1755

1803

1851
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Ser
550

aat
Asn

cce
Pro

cag
Gln

aat
Asn

gga gaa
Gly Glu

agt
Ser

gtc
Val

aaa
Lys
600

tat
Tyr

gac
Asp
615

atg
Met

cta
Leu

gtg
Val
630

aag
Lys

att
Ile

caa
Gln

gta
Val

tcc
Ser

ata
Ile

aga
Arg

cac
His

aaa
Lys

aag
Lys
680

ctgagcttgg actcctgttg atagatccag

tcagaacgct
agattttcag
gatatatccc
acctataacc
aagcacaagt
gaatttcgta
tacaccgttt
gatttccgge
gcctatttcece
agtttcacca
accatgggca
catcatgceg

tgcgatgagt

Gly Ser Leu Ser Val
555

tta gta
Leu Val
570

gta
Val
585

gac
Asp

gga gat
Gly Asp

aaa
Lys

gat
Asp

atg
Met

atg
Met

gac
Asp

aaa
Lys
650

ttt
Phe
665

gaa
Glu

atg
Met

gtg
Val

cggttgccge
gagctaagga
aatggcatcg
agaccgttca
tttatcegge
tggcaatgaa
tccatgagca
agtttctaca
ctaaagggtt
gttttgattt
aatattatac
tctgtgatgg

ggcagggcgg

cag
Gln Arg Val

ttt
Phe

aag
Lys

gac
Asp

gtg
Val
635

acc

Thr

gaa
Glu

gta
Val

-71-

Glu Phe Met Ser

560

Glu

ata
Ile

ata
Ile

gat
Asp
575

cga gta

att
Ile

tte
Phe
590

aaa
Lys

gag
Glu

gag
Glu

ttg
Leu

gaa
Glu

cag
Gln
605

aag
Lys

agg
Arg

aat
Asn

tcec
Ser

tat
Tyr

att
Ile

ggce
Gly
620

aat
Asn

aaa
Lys
640

aac
Asn

ctg
Leu

g99
Gly

aat
Asn

ata
Ile

ata
Ile

gat
Asp

gca
Ala
655

tte
Phe

gtt
Val

gta
Val

tgt
Cys

gct
Ala
670

gat
Asp

gtg tga
Val

685

taatgacctc
cgggcgtttt ttattggtga
agctaaaatg gagaaaaaaa
taaagaacat tttgaggcat

gctggatatt acggcctttt

ctttattcac
agacggtgag
aactgaaacg
catatattcg
tattgagaat
aaacgtggcc
gcaaggcgac
cttccatgtc

ggcgtaattt

attcttgccc
ctggtgatat
ttttcatcge
caagatgtgg
atgtttttcg
aatatggaca
aaggtgctga
ggcagaatgc

ttttaaggca

Leu Pro Glu

aca
Thr

ttc gac
Phe Asp

tct
Ser
595

gtec
Val

gga
Gly

tte
Phe

ttt
Phe

gct
Ala
610

cte
Leu

gaa
Glu

999
Gly
625

aca
Thr

gat cag

Gln

gat
Asp

gg99
Gly

aag
Lys

cta
Leu
675

ggc
Gly

ggc
Gly

agaactccat
gaatccaagce
tcactggata
ttcagtcagt
taaagaccgt
gcctgatgaa
gggatagtgt
tctggagtga
cgtgttacgg
tctcagccaa
acttcttcge
tgcegetgge
ttaatgaatt

gttattggtg
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Leu Gln
565

gat
Asp
580

999
Gly

ttc
Phe

cag
Gln

atc
Ile

cgt
Arg

tte
Phe

cag
Gln

tta
Leu

cag
Gln
645

gat
Asp
660

gga
Gly

atc
Ile

gat
Asp

ttaattagaa gcttaattag

ctggatttgt
tagcttggeg
taccaccgtt
tgctcaatgt
aaagaaaaat
tgctcateccg
tcacccttgt
ataccacgac
tgaaaacctg
tcecctgggtyg
cccegtttte
gattcaggtt
acaacagtac

cccttaaacg

1899

1947

1995

2043

2091

2139

2187

2234

2294

2354

2414

2474

2534

2594

2654

2714

2774

2834

2894

2954

3014

3074
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cctggggtaa
ctgggccttt
gccgctctag
gctcccggag
gggcgcgtcea
tagcggagtg
catatgcggt
tcegettect
gctcactcaa
atgtgagcaa
ttccatagge
cgaaacccga
tctectgtte
gtggegettt
aagctgggcect
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gacccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta

atcgttgtca

tgactctcta
cgttttatct
agctgccteg
acggtcacag
gcgggtgttg
tatactggct
gtgaaatacc
cgctcactga
aggcggtaat
aaggccagca
tcegecccec
caggactata
cgaccctgec
ctcaatgctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggctce
gtcctgcecaac
gtagttcgcc
cacgctcgtc
catgatcccc

gaagtaagtt

gcttgaggca
gttgtttgtc
cgcgtttegg
cttgtctgta
gcgggtgteg
taactatgcg
gcacagatgc
ctcgetgege
acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
acccceegtt
ggtaagacac
gtatgtaggce
gacagtattt
ctcttgatcc
gattacgcgc
cgctcagtgg
cttcacctag
gtaaacttgg
tctatttegt
gggcttacca
agatttatca
tttatccgcece
agttaatagt
gtttggtatg
catgttgtgc

ggccgcagtg

-72-

tcaaataaaa
ggtgaacgct
tgatgacggt
agcggatgcc
gggcgcagcece
gcatcagagc
gtaaggagaa
tcggtctgte
acagaatcag
aaccgtaaaa
cacaaaaatc
gcgttteccece
tacctgtcceg
tatctcagtt
cagcccgacc
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
tctggecccca
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg

ttatcactca

cgaaaggctc
ctcctgagta
gaaaacctct
gggagcagac
atgacccagt
agattgtact
aataccgcat
ggetgcggeg
gggataacgc
aggccgcgtt
gacgctcaag
ctggaagctc
cctttctceec
cggtgtaggt
gctgcgectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgectgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgctt
ctgcctgact
gtgctgcaat
agccagcegg
ctattaattg
ttgttgccat
gctccggtte
ttagctcctt

tggttatggc
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agtcgaaaga
ggacaaatcc
gacacatgca
aagecccgtca
cacgtagcga
gagagtgcac
caggcgctcet
agcggtatca
aggaaagaac
gctggegttt
tcagaggtgg
cctegtgege
ttcgggaage
cgttcgcetee
atccggtaac
agccactggt
gtggtggcct
gccagttacc
tageggtggt
agatcctttg
gattttggtc
aagttttaaa
aatcagtgag
cccegtegtg
gataccgcga
aagggccgag
ttgccgggaa
tgctacagge
ccaacgatca
cggtcctecg

agcactgcat

3134

3194

3254

3314

3374

3434

3494

3554

3614

3674

3734

3794

3854

3914

3974

4034

4094

4154

4214

4274

4334

4394

4454

4514

4574

4634

4694

4754

4814

4874

4934
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aattctctta
aagtcattct
gataataccg
gggcgaaaac
gcacccaact
ggaaggcaaa
ctcttecttt
atatttgaat
gtgccacctg

atcacgaggc

<210> 30
<211> 514
<212> PRT
<213> Homo

<400> 30

ctgtcatgcce
gagaatagtg
cgccacatag
tctcaaggat
gatcttcagc
atgccgcaaa
ttcaatatta
gtatttagaa
acgtctaaga

cctttecgtcet

sapiens

atccgtaaga
tatgcggcga
cagaacttta
cttaccgctg
atcttttact
aaagggaata
ttgaagcatt
aaataaacaa
aaccattatt

tcac

-73-

tgcttttcetg
ccgagttget
aaagtgctca
ttgagatcca
ttcaccagcg
agggcgacac
tatcagggtt
ataggggttc

atcatgacat

Met Arg Gly Ser His
1

Arg

Pro

Pro

Glu

65

Arg

Gly

Gly

Asp

Lys

145

Cys

Lys

Phe

Pro

Lys

50

Glu

Gln

Asp

Gly

Arg

130

Ile

Arg

Tyr

His

Thr

35

Val

Glu

Glu

Ile

Ser

115

Gly

Asn

His

Ser

Leu

20

Gln

Asp

Val

Lys

His

100

Pro

Tyr

His

Leu

Glu

His
5

Ser Thr

Arg Leu

Val Leu

Ala Leu

70

Thr
85

Met

Gly Gln

Ser Asn

Phe Ser

Pro Lys

150

Thr
165

Asp

Gln Val

His His His

Thr Asp Arg

25

Phe
40

Thr Lys

Lys Asn His

55

Lys Ile Ile

Ile Glu Vval

Phe Phe Asp

105
Thr Arg
120

Tyr

Ile
135

Glu Cys

Thr Leu Phe

Tyr Phe Thr

Tyr Asp Ala

His

10

Val

Glu

Leu

Asn

Asp

90

Leu

Leu

Val

Leu

Phe

170

Cys

Gly

Ile

Val

Val

Asp

75

Ala

Met

Phe

Leu

Leu

155

Lys

Met

tgactggtga
cttgcccgge
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg
attgtctcat
cgcgcacatt

taacctataa

Ser Met Ser

Val
30

Lys Ala

Glu
45

Phe Asn

Lys Glu Gly

60
Ala

Gly Ala

Pro Ile Thr

Phe
110

Lys Leu

Leu Gly Asp

125

Tyr Leu Trp

140

Arg Gly Asn

Gln Glu Cys

Glu Thr Phe
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gtactcaacc
gtcaatacgg
acgttcttcg
acccactegt
agcaaaaaca
aatactcata
gagcggatac
tcececgaaaa

aaataggecgt

Gly

15

Pro

Gly

Arg

Ile

Val

95

Glu

Tyr

Ser

His

Arg

175

Asp

Arg

Phe

Lys

Leu

Leu

80

Cys

Val

Val

Leu

Glu

160

Ile

Cys

4994

5054

5114

5174

5234

5294

5354

5414

5474

5498
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180 185 190

Leu Pro Leu Ala Ala Leu Leu Asn Gln Gln Phe Leu Cys Val His Gly
195 200 205

Gly Met Ser Pro Glu Ile Thr Ser Leu Asp Asp Ile Arg Lys Leu Asp
210 215 220

Arg Phe Thr Glu Pro Pro Ala Phe Gly Pro Val Cys Asp Leu Leu Trp
225 230 235 240

Ser Asp Pro Ser Glu Asp Tyr Gly Asn Glu Lys Thr Leu Glu His Tyr
245 250 255

Thr His Asn Thr Val Arg Gly Cys Ser Tyr Phe Tyr Ser Tyr Pro Ala
260 265 270

Val Cys Glu Phe Leu Gln Asn Asn Asn Leu Leu Ser Ile Ile Arg Ala
275 280 285

His Glu Ala Gln Asp Ala Gly Tyr Arg Met Tyr Arg Lys Ser Gln Ala
290 295 300

Thr Gly Phe Pro Ser Leu Ile Thr Ile Phe Ser Ala Pro Asn Tyr Leu
305 310 315 320

Asp Val Tyr Asn Asn Lys Ala Ala Val Leu Lys Tyr Glu Asn Asn Val
325 330 335

Met Asn Ile Arg Gln Phe Asn Cys Ser Pro His Pro Tyr Trp Leu Pro
340 345 350

Asn Phe Met Asp Val Phe Thr Trp Ser Leu Pro Phe Val Gly Glu Lys
355 360 365

Val Thr Glu Met Leu Val Asn Val Leu Asn Ile Cys Ser Asp Asp Glu
370 375 380

Leu Ile Ser Asp Asp Glu Ala Glu Gly Ser Thr Thr Val Arg Lys Glu
385 390 385 400

Ile Ile Arg Asn Lys Ile Arg Ala Ile Gly Lys Met Ala Arg Val Phe
405 410 415

Ser Ile Leu Arg Gln Glu Ser Glu Ser Val Leu Thr Leu Lys Gly Leu
420 425 430

Thr Pro Thr Gly Thr Leu Pro Leu Gly Val Leu Ser Gly Gly Lys Gln
435 440 445

Thr Ile Glu Thr Ala Ile Arg Gly Phe Ser Leu Gln His Lys Ile Arg
450 455 460

Ser Phe Glu Glu Ala Arg Gly Leu Asp Arg Ile Asn Glu Arg Met Pro
465 470 475 480

Pro Arg Lys Asp Ser Ile Tyr Pro Gly Gly Pro Met Lys Ser Val Thr
485 490 495

Ser Ala His Ser His Ala Ala His Arg Ser Asp Gln Gly Lys Lys Ala
500 505 510

SUBSTITUTE SHEET (RULE 26)
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His Ser

<210> 31

<211> 170

<212> PRT

<213> Homo sapiens

<400> 31
Met Gly Asn Glu Ala Ser Tyr Pro Leu Glu Met Cys Ser His Phe Asp
1 5 10 15

Ala Asp Glu Ile Lys Arg Leu Gly Lys Arg Phe Lys Lys Leu Asp Leu
20 25 30

Asp Asn Ser Gly Ser Leu Ser Val Glu Glu Phe Met Ser Leu Pro Glu
35 40 45

Leu Gln Gln Asn Pro Leu Val Gln Arg Val Ile Asp Ile Phe Asp Thr
50 55 60

Asp Gly Asn Gly Glu Val Asp Phe Lys Glu Phe Ile Glu Gly val Ser
65 70 75 80

Gln Phe Ser Val Lys Gly Asp Lys Glu Gln Lys Leu Arg Phe Ala Phe
85 90 95

Arg Ile Tyr Asp Met Asp Lys Asp Gly Tyr Ile Ser Asn Gly Glu Leu
100 105 110

Phe Gln Val Leu Lys Met Met Val Gly Asn Asn Leu Lys Asp Thr Gln
115 120 125

Leu Gln Gln Ile Val Asp Lys Thr Ile Ile Asn Ala Asp Lys Asp Gly
130 135 140

Asp Gly Arg Ile Ser Phe Glu Glu Phe Cys Ala Val Val Gly Gly Leu
145 150 155 160

Asp Ile His Lys Lys Met Val Val Asp Val
165 170

<210> 32

<211> 5528

<212> DNA

<213> Homo sapiens

<220>

<221> CDs

<222> (115)..(1689)

<223> histidine tagged calcineurin A gamma?2

<220>

<221> misc_feature

<222> (1690)..(1731)

<223> ribosomal binding site, multiple cloning site 2

<220>

<221> CDS
<222> (1732)..(2244)

SUBSTITUTE SHEET (RULE 26)
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<223> calcineurin B

<220>

<221> variation

<222> (1474)..(1503)

<223> splicevariant: substution with ACAGTAGAAG

CGGTAGAGGC CCGGGAAGCC, interaction domain with
cytoskeleton, death-domain homolog, stomatin
homolog

<400> 32

ctcgagaaat cataaaaaat ttatttgctt tgtgagcgga

attgtgagcg gataacaatt tcacacagaa ttcattaaag

aga
Arg

ttc
Phe

cca
Pro

aaa
Lys
50

gag
Glu

caa
Gln

gat

gga
Gly

aga
Arg
130

att
Ile

agg
Arg

tat

gga tcg cat cac cat cac cat cac gga tcc atg tcc ggg
Gly Ser His His His His His His Gly Ser Met Ser Gly
5 10 15

cac ctc tcc acc acc gac cge gtc atc aaa gct gtc ccc
His Leu Ser Thr Thr Asp Arg Val Ile Lys Ala Val Pro
20 25 30

acc caa cgg ctt act ttc aag gaa gta ttt gag aat ggg
Thr Gln Arg Leu Thr Phe Lys Glu Val Phe Glu Asn Gly
35 40 45

gtt gat gtt tta aaa aac cat ttg gta aag gaa gga cga
Val Asp Val Leu Lys Asn His Leu Val Lys Glu Gly Arg
S5 60

gaa gta gcc tta aag ata atc aat gat ggg gct gce atc
Glu Val Ala Leu Lys Ile Ile Asn Asp Gly Ala Ala Ile
70 75

gag aag act atg ata gaa gta gat gct cca atc aca gta
Glu Lys Thr Met Ile Glu Val Asp Ala Pro Ile Thr Val
85 S0 95

att cat gga caa ttc ttt gac cta atg aag tta ttt gaa
Ile His Gly Gln Phe Phe Asp Leu Met Lys Leu Phe Glu
100 105 110

tca cct agt aac aca cgc tac cte ttt ctg ggt gac tat
Ser Pro Ser Asn Thr Arg Tyr Leu Phe Leu Gly Asp Tyr
115 120 125

ggc tat ttc agt ata gag tgt gtg ctg tat tta tgg agt
Gly Tyr Phe Ser Ile Glu Cys Val Leu Tyr Leu Trp Ser
135 140

aat cat ccc aaa aca ttg ttt ctg ctt cgg gga aat cat

Asn His Pro Lys Thr Leu Phe Leu Leu Arg Gly Asn His
150 155

cat ctt aca gac tat ttc acc ttc aaa cag gaa tgt cga

His Leu Thr Asp Tyr Phe Thr Phe Lys Gln Glu Cys Arg

165 170 175

tcg gaa cag gtg tat gat gcc tgt atg gag aca ttt gac

SUBSTITUTE SHEET (RULE 26)
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aggagaaatt aact

agg
Arg

ttt
Phe

aaa
Lys

ctg
Leu

ctg
Leu
80

tgt
Cys

gtt
Val

gtg
Val

tta
Leu

gaa
Glu
160

atc
Ile

tgt

atg
Met
1

cgc

Arg

cct
Pro

cct
Pro

gaa
Glu

agg
Arg

ggt
Gly

gga
Gly

gac
Asp

aag
Lys
145

tgc
Cys

aaa
Lys

ctt

taacaattat aatagattca 60

117

165

213

261

309

357

405

453

501

549

597

645

693



WO 00/05363

Tyr

cct
Pro

atg
Met
210

ttt
Phe

gat
Asp

cac
His

tgt
Cys

gaa
Glu
290

ggc
Gly

gtc
Val

aat
Asn

ttt
Phe

aca
Thr
370

att
Ile

atc
Ile

att
Ile

Ser

ctt
Leu
195

tca
Ser

acg
Thr

cce
Pro

aac
Asn

gaa
Glu
275

gcc
Ala

ttt
Phe

tat
Tyr

atce
Ile

atg
Met
355

gag
Glu

tct
Ser

agg
Arg

ctt
Leu

Glu
180

gct
Ala

cct
Pro

gaa
Glu

tca
Ser

act
Thr
260

ttt
Phe

caa
Gln

cca
Pro

aac
Asn

agg
Arg
340

gat
Asp

atg
Met

gat
Asp

aat
Asn

cgg
Arg
420

Gln

gcc
Ala

gaa
Glu

cct
Pro

gag
Glu
245

gtc
Val

ttg
Leu

gat
Asp

tca
Ser

aat
Asn
325

cag
Gln

gtt
Val

ctg
Leu

gat
Asp

aag
Lys
405

caa
Gln

Val

ctc
Leu

att
Ile

ccc
Pro
230

gat
Asp

cga
Arg

cag
Gln

gct
Ala

ctt
Leu
310

aaa
Lys

ttt
Phe

tte
Phe

gta
Val

gaa
Glu
390

atc
Ile

gaa
Glu

Tyr

tta
Leu

act
Thr
215

gcc
Ala

tat
Tyr

g9g9
Gly

aac
Asn

g9g
Gly
285

att
Ile

gct
Ala

aac
Asn

aca
Thr

aat
Asn
375

gca
Ala

aga
Arg

agt
Ser

Asp

aac
Asn
200

tct
Ser

ttt
Phe

ggc
Gly

tgc
Cys

aat
Asn
280

tat
Tyr

aca
Thr

gct
Ala

tgt
Cys

tgg
Trp
360

gtg
Val

gaa
Glu

gcc
Ala

gag
Glu

Ala
185

cag
Gln

tta
Leu

gga
Gly

aat
Asn

tct
Ser
265

aat
Asn

cga
Arg

att
Ile

gtg
Val

tct
Ser
345

tct
Ser

ctc
Leu

gga
Gly

att
Ile

agt
Ser
425

Cys

cag
Gln

gat
Asp

cct
Pro

gag
Glu
250

tat
Tyr

tta
Leu

atg
Met

ttc
Phe

ttg
Leu
330

cca
Pro

ttg
Leu

aac
Asn

agc
Ser

gg99
Gly
410

gtg
Val

-77-

Met

ttt
Phe

gac
Asp

gtg
Val
235

aag
Lys

tte
Phe

cta
Leu

tac
Tyr

tct
Ser
315

aaa
Lys

cac
His

cct
Pro

ata
Ile

act
Thr
395

aag
Lys

ctg
Leu

Glu

ctc
Leu

att
Ile
220

tgt
Cys

acc
Thr

tac
Tyr

tca
Ser

agg
Arg
300

gce
Ala

tat
Tyr

ccc
Pro

ttt
Phe

tgc
Cys
380

aca
Thr

atg
Met

act
Thr

Thr

tgt
Cys
205

agg
Arg

gac
Asp

ttg
Leu

agt
Ser

att
Ile
285

aag
Lys

cce
Pro

gaa
Glu

tac
Tyr

gtt
Val
365

tct

Ser

gtt
Val

gca

Ala

ctce
Leu

SUBSTITUTE SHEET (RULE 26)

Phe
190

gta
Val

aaa
Lys

ctg
Leu

gag
Glu

tac
Tyr
270

atce
Ile

agc
Ser

aat
Asn

aac
Asn

tgg
Trp
350

ggg
Gly

gat
Asp

cgt
Arg

cgg
Arg

aag
Lys
430

Asp

cat
His

tta
Leu

ctt
Leu

cac
His
255

cct
Pro

aga
Arg

caa
Gln

tac
Tyr

aat
Asn
335

ctt
Leu

gaa
Glu

gac
Asp

aag
Lys

gtc
Val
415

ggc
Gly

PCT/EP99/05220

Cys

gga
Gly

gac
Asp

tgg
Trp
240

tat
Tyr

gca
Ala

gcc
Ala

gce
Ala

cta
Leu
320

gtc
Val

cca
Pro

aaa
Lys

gaa
Glu

gag
Glu
400

ttt
Phe

ctg
Leu

Leu

gga
Gly

agg
Arg
225

tct
Ser

acc
Thr

gtt
Val

cat
His

aca
Thr
305

gat
Asp

atg
Met

aac
Asn

gtc
Val

ctg
Leu
385

atc
Ile

tca
Ser

act
Thr

741

789

837

885

933

981

1029

1077

1125

1173

1221

1269

1317

1365

1413
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cccC
Pro

atc
Ile
450

g99
Gly

ctg
Leu

cct
Pro

cac
His

aca
Thr
435

gag
Glu

ttc
Phe

gac
Asp

ggt
Gly

agg
Arg
515

ggc
Gly

aca
Thr

tecg
Ser

cga
Arg

ggg
Gly
500

agc
Ser

aca
Thr

gcc
Ala

ctt
Leu

att
Ile
485

cca
Pro

gac
Asp

cte
Leu

aaa
Lys

cag
Gln
470

aat
Asn

atg
Met

caa
Gln

cct ctg ggce

Pro

caa
Gln
455

cac

His

gag
Glu

aaa
Lys

999
Gly

Leu
440

gaa
Glu

aag
Lys

cga
Arg

tct
Ser

aag
Lys
520

Gly

gcc
Ala

atc
Ile

atg
Met

gta
Val
505

aaa
Lys

gtc
Val

gca
Ala

cgg
Arg

cca
Pro
490

acc
Thr

gcc
Ala

tacccecgggg taccaaagag gagaaattaa ct

cct
Pro

gga
Gly

gtg
Val
565

cag
Gln

ttt
Phe

aag
Lys

gac

gtg
Val
645

acc

ttg
Leu

aag
Lys
550

gaa

Glu

cga
Arg

aaa
Lys

gaa
Glu

ggc
Gly
630

999
Gly

ata

gaa
Glu
535

aga

Arg

gag
Glu

gta
Val

gag
Glu

cag
Gln
615

tat
Tyr

aac
Asn

ata

atg
Met

ttt
Phe

ttc
Phe

ata
Ile

ttc
Phe
600

aag
Lys

att
Ile

aat
Asn

aat

tge
Cys

aag
Lys

atg
Met

gat
Asp
585

att
Ile

ttg
Leu

tcc
Ser

ctg
Leu

gca

tca
Ser

aag
Lys

tct
Ser
570

ata

Ile

gag
Glu

agg
Arg

aat
Asn

aaa
Lys
650

gat

cac
His

cte
Leu
555

cta

Leu

ttce
Phe

gga
Gly

ttt
Phe

g99
Gly
635

gat
Asp

aag

ttt
Phe
540

gat
Asp

cct
Pro

gac
Asp

gtc
Val

gct
Ala
620

gaa
Glu

aca
Thr

gat

gat
Asp

ttg
Leu

gag
Glu

aca
Thr

tct
Sex
605

ttc
Phe

cte
Leu

cag
Gln

999

- 78-

cte
Leu

gag
Glu

agt
Ser
475

cccC

Pro

tca
Ser

cat
His

atg
Met

gca
Ala

gac
Asp

tta
Leu

gat
Asp
590

cag
Gln

cgt
Arg

tte
Phe

tta
Leu

gat

tca
Ser

gag
Glu
460

ttt
Phe

cga
Arg

gca
Ala

tca
Ser

gga
Gly

gat
Asp

aat
Asn

caa
Gln
575

999
Gly

tte
Phe

atc
Ile

cag
Gln

cag
Gln
655

gga

gga
Gly
445

cgg
Arg

gaa
Glu

aag
Lys

cac
His
tga
525

aat
Asn

gaa
Glu

tct
Ser
560

cag

Gln

aat
Asn

agt
Ser

tat
Tyr

gtg
Val
640

caa
Gln

aga

SUBSTITUTE SHEET (RULE 26)

ggc
Gly

gaa
Glu

gaa
Glu

gat
Asp

tca
Ser
510

aag
Lys

gcc
Ala

gcg
Ala

agc
Ser
495

cat
His
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cag
Gln

atc
Ile

cga
Arg
480

ata
Ile

gct
Ala

ttaactaggg

gag
Glu

att
Ile
545

ggt
Gly

aat
Asn

gga
Gly

gtc
Val

gac
Asp
625

cta
Leu

att
Ile

ata

gca
Ala
530

aaa

Lys

tct
Ser

cce
Pro

gaa
Glu

aaa
Lys
610

atg
Met

aag
Lys

gta
Val

tce

agt
Ser

agg
Arg

ttg
Leu

tta
Leu

gta
Val
595

gga
Gly

gat
Asp

atg
Met

gac
Asp

ttt

act
Thr

aga
Arg
465

ggt
Gly

tac
Tyr

gcg
Ala

tat
Tyr

cta
Leu

agt
Ser

gta
Val
580

gac

gat
Asp

aaa
Lys

atg
Met

aaa
Lys
660

gaa

1461

1509

1557

1605

1653

1698

1752

1800

1848

1896

1944

1992

2040

2088

2136

2184
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Thr Ile

gaa

Glu Phe

gta
Val

gat

atagatccag
cgggecgtttt
agctaaaatg
taaagaacat
gctggatatt
ctttattcac
agacggtgag
aactgaaacg
catatattcg
tattgagaat
aaacgtggcc
gcaaggcgac
cttccatgtc
ggcgtaattt
gcttgaggca
gttgtttgtc
cgcgtttegg
cttgtctgta
gcgggtgtceyg
taactatgcg
gcacagatgc
ctegetgege
acggttatcc
aaaggccagg
tgacgagcat

aagataccag

ttc tgt gct
Cys Ala

gtg tga
Asp Val
695

665

680

taatgacctc
ttattggtga
gagaaaaaaa
tttgaggcat
acggcctttt
attcttgccc
ctggtgatat
ttttcatcge
caagatgtgg
atgtttttcg
aatatggaca
aaggtgctga
ggcagaatgc
ttttaaggca
tcaaataaaa
ggtgaacgct
tgatgacggt
agcggatgcc
gggcgcagcc
gcatcagagc
gtaaggagaa
tcggtctgtce
acagaatcag
aaccgtaaaa
cacaaaaatc

gcgtttecce

agaactccat
gaatccaagc
tcactggata
ttcagtcagt
taaagaccgt
gcctgatgaa
gggatagtgt
tctggagtga
cgtgttacgg
tctcagccaa
acttcttcge
tgccgetgge
ttaatgaatt
gttattggtg
cgaaaggctc
ctcctgagta
gaaaacctct
gggagcagac
atgacccagt
agattgtact
aataccgcat
ggctgcggeg
gggataacgc
aggccgcgtt
gacgctcaag

ctggaagctc

-79-

670

685

ctggatttgt
tagcttggcyg
taccaccgtt
tgctcaatgt
aaagaaaaat
tgctcatccg
tcacccttgt
ataccacgac
tgaaaacctg
tccectgggtg
ccecegtttte
gattcaggtt
acaacagtac
cccttaaacg
agtcgaaaga
ggacaaatcc
gacacatgca
aagcccgtca
cacgtagcga
gagagtgcac
caggcgctct
agcggtatca
aggaaagaac
gctggcgttt
tcagaggtgg

cctcgtgcege

690

tcagaacgct
agattttcag
gatatatcce
acctataacc
aagcacaagt
gaatttcgta
tacaccgttt
gatttccggce
gcctatttce
agtttcacca
accatgggca
catcatgccg
tgcgatgagt
cctggggtaa
ctgggccttt
gccgectctag
gctcccggag
gggcgcgtea
tagcggagtg
catatgcggt
tccgecttect
gctcactcaa
atgtgagcaa
ttccataggc
cgaaacccga

tctectgtte
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Ile Asn Ala Asp Lys Asp Gly Asp Gly Arg Ile Ser Phe Glu

675

gtt gta ggc ggc cta gat atc cac aaa aag atg gtg
Val Val Gly Gly Leu Asp Ile His Lys Lys Met Val

ttaattagaa gcttaattag ctgagcttgg actcctgttg

cggttgcecgce
gagctaagga
aatggcatcg
agaccgttca
tttatceggce
tggcaatgaa
tccatgagca
agtttctaca
ctaaagggtt
gttttgattt
aatattatac
tctgtgatgg
ggcagggcgg
tgactctcta
cgttttatct
agctgcctceg
acggtcacag
gcgggtgttg
tatactggct
gtgaaatacc
cgctcactga
aggcggtaat
aaggccagca
tecgeceecece
caggactata

cgaccctgcce

2232

2284

2344

2404

2464

2524

2584

2644

2704

2764

2824

2884

2944

3004

3064

3124

3184

3244

3304

3364

3424

3484

3544

3604

3664

3724

3784

3844
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gcttaccgga
acgctgtagg
acccececegtt
ggtaagacac
gtatgtaggc
gacagtattt
ctecttgatce
gattacgcgc
cgctcagtgg
cttcacctag
gtaaacttgg
tctatttegt
gggcttacca
agatttatca
tttatccgece
agttaatagt
gtttggtatg
catgttgtgce
ggccgcagtg
atccgtaaga
tatgcggcga
cagaacttta
cttaccgcetg
atcttttact
aaagggaata
ttgaagcatt
aaataaacaa
aaccattatt
tcac

<210> 33
<211> 524

tacctgtccg
tatctcagtt
cagccecgacce
gacttatcge
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
tctggecccca
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttetg
ccgagttget
aaagtgctca
ttgagatcca
ttcaccagcg
agggcgacac
tatcagggtt
ataggggttc

atcatgacat

ccttteteee
cggtgtaggt
gctgcgcectt
cactggcagc
agttcttgaa
ctectgetgaa
ccaccgctgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgctt
ctgcctgact
gtgctgcaat
agccagcegg
ctattaattg
ttgttgccat
gctceggtte
ttagctccectt
tggttatggc
tgactggtga
cttgccegge
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg
attgtctcat
cgcgcacatt

taacctataa

- 80-

ttcgggaagce
cgttcgctcee
atccggtaac
agccactggt
gtggtggcct
gccagttacce
tagcggtggt
agatcctttg
gattttggtc
aagttttaaa
aatcagtgag
cccegtegtg
gataccgcga
aagggccgag
ttgccgggaa
tgctacaggce
ccaacgatca
cggtcctccg
agcactgcat
gtactcaacc
gtcaatacgg
acgttcttcg
acccactcgt
agcaaaaaca
aatactcata
gagcggatac
tccccgaaaa

aaataggcgt

gtggcgettt
aagctgggcet
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
atcttttcta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gacccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataccg
gggcgaaaac
gcacccaact
ggaaggcaaa
ctcttccttt
atatttgaat
gtgccacctg

atcacgaggc
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ctcaatgctc
gtgtgcacga
agtccaaccc
gcagagcgag
acactagaag
gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggctcc
gtcctgecaac
gtagttecgec
cacgctecgtce
catgatccce
gaagtaagtt
ctgtcatgce
gagaatagtg
cgccacatag
tctcaaggat
gatcttcage
atgccgcaaa
ttcaatatta
gtatttagaa
acgtctaaga

cctttcgtcet

3904

3964

4024

4084

4144

4204

4264

4324

4384

4444

4504

4564

4624

4684

4744

4804

4864

4924

4984

5044

5104

5164

5224

5284

5344

5404

5464

5524

5528
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<212> PRT
<213> Homo sapiens
<400> 33
Met Arg Gly Ser His His His His His His Gly Ser Met Ser Gly Arg
1 5 10 15

Arg Phe His Leu Ser Thr Thr Asp Arg Val Ile Lys Ala Val Pro Phe
20 25 30

Pro Pro Thr Gln Arg Leu Thr Phe Lys Glu Val Phe Glu Asn Gly Lys
35 40 45

Pro Lys Val Asp Val Leu Lys Asn His Leu Val Lys Glu Gly Arg Leu
50 55 60

Glu Glu Glu Val Ala Leu Lys Ile Ile Asn Asp Gly Ala Ala Ile Leu
65 70 75 80

Arg Gln Glu Lys Thr Met Ile Glu Val Asp Ala Pro Ile Thr Val Cys
85 90 95

Gly Asp Ile His Gly Gln Phe Phe Asp Leu Met Lys Leu Phe Glu Val
100 105 110

Gly Gly Ser Pro Ser Asn Thr Arg Tyr Leu Phe Leu Gly Asp Tyr Val
115 120 125

Asp Arg Gly Tyr Phe Ser Ile Glu Cys Val Leu Tyr Leu Trp Ser Leu
130 135 140

Lys Ile Asn His Pro Lys Thr Leu Phe Leu Leu Arg Gly Asn His Glu
145 150 155 160

Cys Arg His Leu Thr Asp Tyr Phe Thr Phe Lys Gln Glu Cys Arg Ile
165 170 175

Lys Tyr Ser Glu Gln Val Tyr Asp Ala Cys Met Glu Thr Phe Asp Cys
180 185 190

Leu Pro Leu Ala Ala Leu Leu Asn Gln Gln Phe Leu Cys Val His Gly
195 200 205

Gly Met Ser Pro Glu Ile Thr Ser Leu Asp Asp Ile Arg Lys Leu Asp
210 215 220

Arg Phe Thr Glu Pro Pro Ala Phe Gly Pro Val Cys Asp Leu Leu Trp
225 230 235 240

Ser Asp Pro Ser Glu Asp Tyr Gly Asn Glu Lys Thr Leu Glu His Tyr
245 250 255

Thr His Asn Thr Val Arg Gly Cys Ser Tyr Phe Tyr Ser Tyr Pro Ala
260 265 270

Val Cys Glu Phe Leu Gln Asn Asn Asn Leu Leu Ser Ile Ile Arg Ala
275 280 285

His Glu Ala Gln Asp Ala Gly Tyr Arg Met Tyr Arg Lys Ser Gln Ala
290 295 300

Thr Gly Phe Pro Ser Leu Ile Thr Ile Phe Ser Ala Pro Asn Tyr Leu
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305 310 315 320

Asp Val Tyr Asn Asn Lys Ala Ala Val Leu Lys Tyr Glu Asn Asn Val
325 330 335

Met Asn Ile Arg Gln Phe Asn Cys Ser Pro His Pro Tyr Trp Leu Pro
340 345 350

Asn Phe Met Asp Val Phe Thr Trp Ser Leu Pro Phe Val Gly Glu Lys
355 360 365

Val Thr Glu Met Leu Val Asn Val Leu Asn Ile Cys Ser Asp Asp Glu
370 375 380

Leu Ile Ser Asp Asp Glu Ala Glu Gly Ser Thr Thr Val Arg Lys Glu
385 390 395 400

Ile Ile Arg Asn Lys Ile Arg Ala Ile Gly Lys Met Ala Arg Val Phe
405 410 415

Ser Ile Leu Arg Gln Glu Ser Glu Ser Val Leu Thr Leu Lys Gly Leu
420 425 430

Thr Pro Thr Gly Thr Leu Pro Leu Gly Val Leu Ser Gly Gly Lys Gln
435 440 445

Thr Ile Glu Thr Ala Lys Gln Glu Ala Ala Glu Glu Arg Glu Ala Ile
450 455 460

Arg Gly Phe Ser Leu Gln His Lys Ile Arg Ser Phe Glu Glu Ala Arg
465 470 475 480

Gly Leu Asp Arg Ile Asn Glu Arg Met Pro Pro Arg Lys Asp Ser Ile
485 490 495

Tyr Pro Gly Gly Pro Met Lys Ser Val Thr Ser Ala His Ser His Ala
500 505 510

Ala His Arg Ser Asp Gln Gly Lys Lys Ala His Ser
515 520

<210> 34

<211> 170

<212> PRT

<213> Homo sapiens

<400> 34
Met Gly Asn Glu Ala Ser Tyr Pro Leu Glu Met Cys Ser His Phe Asp
1 5 10 15

Ala Asp Glu Ile Lys Arg Leu Gly Lys Arg Phe Lys Lys Leu Asp Leu
20 25 30

Asp Asn Ser Gly Ser Leu Ser Val Glu Glu Phe Met Ser Leu Pro Glu
35 40 45

Leu Gln Gln Asn Pro Leu Val Gln Arg Val Ile Asp Ile Phe Asp Thr
50 55 60

Asp Gly Asn Gly Glu Val Asp Phe Lys Glu Phe Ile Glu Gly Val Ser
65 70 75 80
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Gln Phe Ser Val Lys Gly Asp Lys Glu Gln Lys Leu Arg Phe Ala Phe
85 90 95

Arg Ile Tyr Asp Met Asp Lys Asp Gly Tyr Ile Ser Asn Gly Glu Leu
100 105 110

Phe Gln Val Leu Lys Met Met Val Gly Asn Asn Leu Lys Asp Thr Gln
115 120 125

Leu Gln Gln Ile Val Asp Lys Thr Ile Ile Asn Ala Asp Lys Asp Gly
130 135 140

Asp Gly Arg Ile Ser Phe Glu Glu Phe Cys Ala Val Val Gly Gly Leu
145 150 155 160

Asp Ile His Lys Lys Met Val Val Asp Val
165 170

<210> 35

<211> 19

<212> PRT

<213> Bos taurus

<220>

<221> PEPTIDE

<222> (1)..(19)

<223> peptide of cAMP regulated protein kinase A, RII

<220>

<221> MOD_RES

<222> (15)

<223> PHOSPHORYLATION
<220>

<221> SITE

<222> (15)

<223> artificial chemical modification by
fluoroscein-phosphoramidite

<400> 35

Asp Leu Asp Val Pro Ile Pro Gly Arg Phe Asp Arg Arg Val Ser Val
1 5 10 15

Ala Ala Glu

SUBSTITUTE SHEET (RULE 26)
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