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DESCRIPTION

TECHNICAL FIELD

[0001] Described herein is a method of producing a heterogenous protein, more specifically, a method of producing a
polypeptide using a cell which strongly expresses alanine aminotransferase.

[0002] The invention is defined by claims 1-9.

BACKGROUND ART

[0003] When proteins useful as pharmaceuticals are produced with the recombinant DNA technique, use of animal cells enables
complicated post-translational modification and folding which prokaryotic cells can not perform. Therefore, animal cells are
frequently used as host cells for producing recombinant proteins.

[0004] Recently, a large number of biopharmaceuticals, such as antibodies and physiologically active proteins, have been
developed. Techniques that permit efficient production of recombinant proteins by animal cells lead to cost reduction of
biopharmaceuticals and promise their stable supply to patients.

[0005] Under these circumstances, a method of protein production with higher production efficiency is desired.
[0006] Alanine is one of the proteinogenic amino acids, and is a non-essential amino acid.

[0007] In a living body, it is biosynthesized by transfer of an amino group from glutamate to pyruvate, and is degraded by a
reverse reaction.

[0008] As an alanine degrading enzyme, alanine aminotransferase (EC 2.6.1.2.) (Non-patent document 1) has been known. This
enzyme transfers an amino group from alanine to 2-oxoglutarate to synthesize glutamate. Alanine aminotransferase is also called
glutamic-pyruvic transaminase, which is abbreviated as GPT (Non-patent document 2). GPT and GOP (aspartate
aminotransferase) are enzymes found in the liver. Since GPT and GOP are released into the blood when hepatic cells are
destroyed, the liver is diagnosed to have some kind of disorder when abnormally high levels of GPT and GOT are observed.

[0009] As shown above, alanine aminotransferase is used as a marker of hepatic function. However, it has not been known how
host cells such as CHO cells behave if alanine aminotransferase is strongly expressed in them.

[Non-Patent Document 1] Sanjay B. J., et. al., Hepatology (2004) 39(5), 1297-1302

[Non-Patent Document 2] Melanie M. S., et. al., Genomics (1997) 40, 247-252

DISCLOSURE OF THE INVENTION

PROBLEM FOR SOLUTION BY THE INVENTION

[0010] It is an object of the present invention to provide a method which is capable of producing a natural or recombinant protein
in high yield.

MEANS TO SOLVE THE PROBLEM

[0011] As a result of extensive and intensive researches toward the solution of the above problem, the present inventors have
found that it is possible to increase the yield of a desired polypeptide by using a cell that strongly expresses alanine
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aminotransferase (hereinafter sometimes referred to as "ALT").

[0012] Moreover, the desired polypeptide could be produced in an even greater amount by using cells capable of co-expressing
ALT and a taurine transporter. Since alanine is produced in large amount over time in cell culture, alanine accumulated in cells is
secreted in the medium. If the reaction of biosynthesizing pyruvate and glutamate from alanine can be promoted by strongly
expressing ALT, the products are utilized in metabolism during a TCA cycle and glucose production by glycogenesis. This will

improve cell culture behavior, and thus high-yield production of the desired polypeptide is anticipated.

[0013] The present disclosure may be summarized as follows.

1. (1) A method of producing a polypeptide, comprising culturing a cell which strongly expresses alanine aminotransferase
and has a transferred DNA encoding a desired polypeptide and thereby allowing the cell to produce said polypeptide.
2. (2) The method of (1) above, wherein the cell which strongly expresses alanine aminotransferase is a cell into which a DNA
encoding the alanine aminotransferase has been transferred.
3. (3) The production method of (1) or (2) above, wherein the cells that strongly express alanine aminotransferase further
express a taurine transporter strongly.
4. (4) The production method of (3) above, wherein the cells that strongly express a taurine transporter are cells into which
DNA encoding a taurine transporter has been transferred.
5. (5) The method of (2) or (4) above, wherein the cell is Chinese hamster ovary cells.
6. (6) The method of any one of (1) to (5) above, wherein the desired polypeptide is an antibody.
7. (7) The method of any one of (2) to (6) above, wherein the DNA encoding the alanine aminotransferase is any one of the
following (a) to (e):
1. (a) a DNA encoding a polypeptide having the amino acid sequence as shown in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14,
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 or 60;
2. (b) a DNA encoding a polypeptide which has an amino acid sequence derived from the amino acid sequence as
shown in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52,
54, 56, 58 or 60 by substitution, deletion, addition and/or insertion of one or more amino acid residues and yet has
alanine aminotransferase activity;
3. (c) a DNA encoding a polypeptide having 70% or more amino acid sequence homology with the amino acid sequence
as shown in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50,
52, 54, 56, 58 or 60 and yet having alanine aminotransferase activity;
4. (d) a DNA having the nucleotide sequence as shown in SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27,
29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57 or 59;
5. (e) a DNA which hybridizes to a DNA complementary to a DNA having the nucleotide sequence as shown in SEQ ID
NO: 1,3,5,7,9, 11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57 or 59
under stringent conditions and yet encodes a polypeptide having alanine aminotransferase activity.
8. (8) A method of preparing a pharmaceutical containing a polypeptide prepared by the method of any one of (1) to (7)
above.
9. (9) A cell which has a transferred DNA encoding alanine aminotransferase and a transferred DNA encoding a desired
polypeptide.
10. (10) The cell according to (9) above, which further has a transferred DNA encoding a taurine transporter.
11. (11) A cell which has a transferred DNA encoding alanine aminotransferase and a transferred DNA encoding a taurine
transporter.
12. (12) A method of producing a polypeptide, comprising culturing in an a-ketoglutarate-containing medium a cell which
strongly expresses alanine aminotransferase and has a transferred DNA encoding a desired polypeptide and thereby
allowing the cell to produce said polypeptide.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]
Fig. 1 shows a plasmid for Puromycin selection which was used for expressing human ALT1 (496 amino acids).
Fig. 2 shows a plasmid for Hygromycin selection which was used for expressing human ALT 1 (496 amino acids).

Fig. 3 shows anti-glypican-3 antibody yield plots on day 17 of 50 ml shaker flask fed-batch culture. The antibody yield in pPur-
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ALT 1-transferred cell (n=4) was superior to that in pPur-transferred cell (n=3) (P<0.01). C

Fig. 4 is a graph showing the antibody vyields of A72, which is an ALT1 expressing strain, and P41 as a control strain, in 1 L jar
fed-batch culture. The anti-glypican-3 antibody yield of A72 was 2.9 g/L on day 19 of the culture, which was higher than that of
P41.

Fig. 5 is a graph showing the survival ratios of A72, which is an ALT1 expressing strain, and P41 as a control strain. The survival
ratio of A72 at the late stage of the culture was higher than that of P41.

Fig. 6 shows anti-glypican-3 antibody yield plots on day 4 of 50 ml shaker flask fed-batch culture. The antibody yield in pHyg-
TauT/pPur-ALTI-cotransferred cell (n=6) was superior to that in pHyg-TauT/pPur-cotransferred cell (n=8) (P<0.01).

Fig. 7 is a graph showing the antibody yield of TA41, which is a TauT/ALT1 co-expressing strain, in 1 L jar fed-batch culture. The
anti-glypican-3 antibody yield was 5.3 g/L on day 21 of the culture.

Fig. 8 shows the nucleotide sequence of a newly cloned, CHO cell-derived hamster taurine transporter gene and the amino acid
sequence deduced therefrom.

Fig. 9 is a taurine transporter membrane topology of a newly cloned, CHO cell-derived TauT.
Fig. 10 shows a plasmid which was used for expressing hamster TauT (622 amino acids).

Fig. 11 shows viable cell density plots on day 7 of 50 ml shaker flask batch culture. The viable cell density in pHyg/TauT-
transferred cell was superior to that in pHyg-transferred cell.

Fig. 12 shows lactate yield plots on day 7 of 50 ml shaker flask batch culture pHyg/TauT-transferred cell produced less lactate,
and was superior to pHyg-transferred cell.

Fig. 13 shows anti-glypican-3 antibody yield plots on day 7 of 50 ml shaker flask batch culture. Four out of the 7 strains of
pHyg/TauT-transferred cell showed antibody yields higher than the highest yield in pHyg-transferred cell.

Fig. 14 shows anti-glypican-3 antibody yield plots on day 7 of 50 ml shaker flask fed-batch culture. The antibody yield in
pHyg/TauT-transferred cell was superior to that in pHyg-transferred cell.

Fig. 15 is a graph showing the survival ratio of a pHyg/TauT-transferred cell T10 (which showed high growth ability) in 1 L jar fed-
batch culture. The survival ratio of T10 was 80% or more even on day 32 of the culture.

Fig. 16 is a graph showing the antibody yield of a pHyg/TauT-transferred cell T10 (which showed high growth ability during the
expansion process in static culture) in 1 L jar fed-batch culture. The anti-glypican-3 antibody yield of T10 was 2.9 g/L on day 35
of the culture.

Fig. 17 shows the results of flow cytometric analysis indicating that TauT-transferred T10 cell is expressing TauT molecules on its
cell membrane.

Fig. 18 is a graph showing intracellular ammonia contents (concentration ratios) in 1 L jar fed-batch culture. The ammonia
inhibition in pHyg/TauT-transferred strains was remarkable compared to the parent strain.

Fig. 19 is a graph showing that taurine is taken into cells depending on the taurine concentration in the medium. No difference
was observed in taurine uptake between pHyg/TauT-transferred strains and the parent strain.

Fig. 20 is a graph showing the consumption of glutamine in the medium. Compared to the parent strain, pHyg/TauT-transferred
strains showed a remarkably high glutamine consumption/cell without depending on the taurine concentration in the medium.

Fig. 21 is a graph showing that the anti-glypican-3 antibody vyields of pHyg/TauT-transferred strains are almost equal without
depending on the initial taurine concentration in the medium.

Fig. 22 shows the anti-glypican-3 antibody yield of TA41, a TauT/ALT co-expressing strain, on day 14 of fed-batch culture in a
shaker. The antibody yield was increased by addition of a-ketoglutarate.

BEST MODE FOR CARRYING OUT THE INVENTION
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[0015] Hereinbelow, embodiments of the present disclosure will be described in more detail.

[0016] Disclosed herein is a method of producing a polypeptide, comprising culturing a cell which strongly expresses ALT and
has a transferred DNA encoding a desired polypeptide and thereby allowing the cell to produce the polypeptide.

[0017] In the method of the present invention, the cell may be either a natural cell capable of producing the desired polypeptide
or a transformed cell into which a DNA encoding the desired polypeptide has been transferred. Preferably, a transformed cell into
which a DNA encoding the desired polypeptide has been transferred is used.

[0018] In said method, the desired polypeptide is not particularly limited. The polypeptide may be any polypeptide such as an
antibody (e.g., anti-IL-6 receptor antibody, anti-IL-6 antibody, anti-glypican-3 antibody, anti-CD3 antibody, anti-CD20 antibody,

anti-GPIllb/llla antibody, anti-TNF antibody, anti-CD25 antibody, anti-EGFR antibody, anti-Her2/neu antibody, anti-RSV antibody,

anti-CD33 antibody, anti-CD52 antibody, anti-IgE antibody, anti-CD11a a antibody, anti-VEGF antibody, anti-VLA4 antibody, and

the like) or a physiologically active protein (e.g., granulocyte-colony stimulating factor (G-CSF), granulocyte macrophage-colony
stimulating factor (GM-CSF), erythropoietin, interferon, interleukin such as IL-1 or IL-6, t-PA, urokinase, serum albumin, blood
coagulation factor, PTH, and the like). An antibody is particularly preferred, and may be any antibody such as a natural antibody,
a low molecular sized antibody (e.g., Fab, scFv, sc(Fv)2), a chimeric antibody, a humanized antibody, etc.

[0019] By using strongly ALT expressing cells, the amount of a polypeptide produced by cells can be increased.

[0020] ALT is fundamentally known as an enzyme that produces glutamate by transferring an amino group from alanine to 2-
oxoglutarate. The present inventors considered that if the reaction of biosynthesizing pyruvate and glutamate from alanine could
be promoted by strongly expressing ALT in host cells such as CHO cells, the products might be utilized in metabolism during a
TCA cycle and glucose production by glycogenesis, and this might improve cell culture behavior, leading to high-yield production
of the desired polypeptide.

[0021] The strongly ALT expressing cells are not particularly limited as long as they are capable of ALT expression at higher
levels than natural cells. Natural cells include, but are not particularly limited to, cells that are used as hosts in the production of
recombinant proteins and may be exemplified by CHO cells.

[0022] A cell which strongly expresses ALT is not particularly limited as long as the cell has an increased expression level of ALT
compared to a corresponding natural cell. The natural cell is not particularly limited. A cell which is used as a host in the
production of a recombinant protein (e.g., CHO cells) may be used.

[0023] As a cell which strongly expresses ALT, a cell into which an ALT gene has been artificially transferred may be given. A cell
into which an ALT gene has been artificially transferred can be prepared by methods known to those skilled in the art. For
example, such a cell may be prepared by incorporating an ALT gene into a vector and transforming the vector into a cell.
Furthermore, the concept of "cells into which an ALT gene has been artificially transferred" encompasses herein cells in which an
endogenous ALT gene has been activated by gene activation technology (see, for example, International Publication
W094/12650) so that ALT is strongly expressed.

[0024] As ALT to be strongly expressed in a cell, ALT derived from any organism may be used. Specifically, ALTs derived from
human, mouse, rat, dog, African clawed frog, fruit fly, nematode, Japanese rice, Cyanidioschyzon merolae, Saccharomyces
cerevisiae, Ashbya gossypii, Candida albicans, Schizosaccharomyces pombe, Aspergillus nidulans, Aspergillus fumigatus,
Aspergillus oryzae, Cryptococcus neoformans, Dictyostelium discoideum, Trypanosoma brucei, Leishmania major, Entamoeba
histolytica and Trypanosoma cruz are known and can be used. Preferably, ALT derived from human, a rodent or the same
species as the host cell may be used. For example, when the cell which is allowed to strongly express ALT is Chinese hamster
ovary cells (CHO cells), ALT is preferably derived from human or hamster. For ALT in humans, mice, and yeast, variants (ALT1
and ALT2) exist. ALT2 has 80% or greater homology to ALT1 at the amino acid level. ALT1 was forcedly expressed in the
Examples described later.

[0025] Further, as an ALT gene to be strongly expressed in a cell, any one of the following DNAs (a) to (e) encoding ALT may be
used.

1. (a) a DNA encoding a polypeptide having the amino acid sequence as shown in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18,
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 or 60;

2. (b) a DNA encoding a polypeptide which has an amino acid sequence derived from the amino acid sequence as shown in
SEQ ID NO: 2, 4, 6, 8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 or 60
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by substitution, deletion, addition and/or insertion of one or more amino acid residues and yet has alanine
aminotransferase activity;

3. (c) a DNA encoding a polypeptide having 70% or more amino acid sequence homology with the amino acid sequence as
shown in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56,
58 or 60 and yet having alanine aminotransferase activity;

4. (d) a DNA having the nucleotide sequence as shown in SEQ ID NO: 1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31,
33, 35,37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57 or 59;

5. (e) a DNA which hybridizes to a DNA complementary to a DNA having the nucleotide sequence as shown in SEQ ID NO: 1,
3,5,7,9,11,13,15,17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57 or 59 under stringent
conditions and yet encodes a polypeptide having alanine aminotransferase activity.

[0026] The cell which strongly expresses ALT may be any cell, for example, eukaryotic cell such as animal, plant and yeast cells,
prokaryotic cell such as E coli and B. subtilis, etc. Preferably, animal cells such as CHO and COS cells are used, CHO cells are
particularly preferred. In order to prepare a desired polypeptide, cells suitable for transfer of a gene encoding the desired
polypeptide such as CHO-dhfr- cells are preferred.

[0027] Preferably, the cell which strongly expresses ALT further expresses a taurine transporter strongly in order to prepare a
desired polypeptide. By transferring a gene encoding the desired polypeptide into the cell and culturing the resultant cell in a
medium, the desired polypeptide can be produced in a greater amount.

[0028] When a desired polypeptide is produced using a cell into which an ALT gene has been artificially transferred, the order of
the transfer of an ALT gene and the transfer of a gene encoding a desired polypeptide is not particularly limited. A gene encoding
a desired polypeptide may be transferred after the transfer of an ALT gene. Alternatively, an ALT gene may be transferred after
the transfer of a gene encoding a desired polypeptide. It is also possible to transfer an ALT gene and a gene encoding a desired
polypeptide simultaneously.

[0029] An ALT gene and a gene encoding a desired polypeptide may be transferred simultaneously in a single vector.
Alternatively, they may be transferred separately using a plurality of vectors.

[0030] By using a cell which strongly expresses ALT and a taurine transporter, an intracellular ammonia concentration can
decline.

[0031] It is known that taurine transporter is a membrane protein having the osmoregulatory function of taking up amino acids
(such as taurine and B-alanine) into cells.

[0032] A cell which strongly expresses a taurine transporter is not particularly limited as long as the cell has an increased
expression level of a taurine transporter compared to a corresponding natural cell. The natural cell is not particularly limited. A
cell which is used as a host in the production of a recombinant protein (e.g., CHO cells) may be used.

[0033] As a cell which strongly expresses a taurine transporter, a cell into which a taurine transporter gene has been artificially
transferred may be given. A cell into which a taurine transporter gene has been artificially transferred can be prepared by
methods known to those skilled in the art. For example, such a cell may be prepared by incorporating a taurine transporter gene
into a vector and transforming the vector into a cell.

[0034] As a taurine transporter to be strongly expressed in a cell, a taurine transporter derived from any organism may be used.
Specifically, a taurine transporter derived from human or a rodent (such as mouse, rat or hamster) may be used. Preferably, a
taurine transporter derived from human, a rodent or the same species as the host cell may be used. For example, when the cell
which is allowed to strongly express a taurine transporter is Chinese hamster ovary cells (CHO cells), the taurine transporter is
preferably derived from human or hamster.

[0035] Further, as a taurine transporter gene to be strongly expressed in a cell, any one of the following DNAs (a1) to (e1)

encoding a taurine transporter may be used.

(a1) a DNA encoding a polypeptide having the amino acid sequence as shown in SEQ ID NO: 62, 64, 66 or 68;

(b1) a DNA encoding a polypeptide which has an amino acid sequence derived from the amino acid sequence as shown in SEQ
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ID NO: 62, 64, 66 or 68 by substitution, deletion, addition and/or insertion of one or more amino acid residues and yet has taurine
transporter activity;

(c1) a DNA encoding a polypeptide having 70% or more amino acid sequence homology with the amino acid sequence as shown
in SEQ ID NO: 62, 64, 66 or 68 and yet having taurine transporter activity;

(d1) a DNA having the nucleotide sequence as shown in SEQ ID NO: 61, 63, 65 or 67,

(e1) a DNA which hybridizes to a DNA complementary to a DNA having the nucleotide sequence as shown in SEQ ID NO: 61, 63,

65 or 67 under stringent conditions and yet encodes a polypeptide having taurine transporter activity.

[0036] Production of a desired polypeptide may be performed by transferring a gene encoding the desired polypeptide into a cell
which strongly expresses a taurine transporter gene and an ALT gene and culturing the resultant cell in a medium. Furthermore,
a desired polypeptide can be prepared by using a cell in which an endogenous gene has been activated by gene activation
technology (see, for example, International Publication WO94/12650) so that a desired polypeptide has been produced.

[0037] When a desired polypeptide is produced using a cell into which a taurine transporter gene and an ALT gene have been
artificially transferred, the order of the transfer of a taurine transporter gene, the transfer of an ALT gene and the transfer of a
gene encoding a desired polypeptide is not particularly limited. A gene encoding a desired polypeptide may be transferred after
the transfer of a taurine transporter gene and an ALT gene. Alternatively, a taurine transporter gene and an ALT gene may be
transferred after the transfer of a gene encoding a desired polypeptide. It is also possible to transfer a taurine transporter gene,
an ALT gene and a gene encoding a desired polypeptide simultaneously.

[0038] A taurine transporter gene, an ALT gene and a gene encoding a desired polypeptide may be transferred simultaneously
in a single vector. Alternatively, they may be transferred separately using a plurality of vectors.

[0039] For culturing the cell which strongly expresses ALT (and which may strongly express a taurine transporter), media used in
conventional cell culture (preferably, animal cell culture) may be used. These media usually contain amino acids, vitamins, lipid
factors, energy sources, osmotic regulators, iron sources and pH regulators. The contents of these components are usually as
follows: amino acids 0.05-1500 mg/L, vitamins 0.001-10 mg/L, lipid factors 0-200 mg/L, energy sources 1-20 g/L, osmotic
regulators 0.1-10000 mg/L, iron sources 0.1-500 mg/L, pH regulators 1-10000 mg/L, trace metal elements 0.00001-200 mg/L,
surfactants 0-5000 mg/L, growth cofactors 0.05-10000 pg/L and nucleosides 0.001-50 mg/L. However, the contents are not
limited to these ranges and may be appropriately selected depending on the type of the cell to be cultured, the type of the
desired polypeptide, and so on.

[0040] In addition to these components, trace metal elements, surfactants, growth cofactors, nucleosides, and the like may be
added.

[0041] Specific examples of such components include amino acids, such as L-alanine, L-arginine, L-asparagine, L-aspartic acid,
L-cysteine, L-cystine, L-glutamine, L-glutamic acid, glycine, L-histidine, L-isoleucine, L-leucine, L-lysine, L-methionine, L-
ornithine, L-phenylalanine, L-proline, L-serine, L-threonine, L-tryptophan, L-tyrosine, and L-valine, preferably, L-alanine, L-
arginine, L-asparagine, L-aspartic acid, L-cystine, L-glutamine, L-glutamic acid, glycine, L-histidine, L-isoleucine, L-leucine, L-
lysine, L-methionine, L-phenylalanine, L-proline, L-serine, L-threonine, L-tryptophan, L-tyrosine and L-valine; vitamins, such as i-
inositol, biotin, folic acid, lipoic acid, nicotinamide, nicotinic acid, p-aminobenzoic acid, calcium pantothenate, pyridoxal
hydrochloride, pyridoxine hydrochloride, riboflavin, thiamine hydrochloride, vitamin B12 and ascorbic acid, preferably, biotin, folic
acid, lipoic acid, nicotinamide, calcium pantothenate, pyridoxal hydrochloride, riboflavin, thiamine hydrochloride, vitamin B42 and

ascorbic acid; lipid factors, such as choline chloride, choline tartrate, linoleic acid, oleic acid and cholesterol, preferably, choline
chloride; energy sources, such as glucose, galactose, mannose, and fructose, preferably, glucose; osmotic regulators, such as
sodium chloride, potassium chloride, and potassium nitrate, preferably, sodium chloride; iron sources, such as iron EDTA, ferric
citrate, ferrous chloride, ferric chloride, ferrous sulfate, ferric sulfate, and ferric nitrate, preferably, ferric chloride, iron EDTA, and
ferric citrate; and pH regulators, such as sodium hydrogencarbonate, calcium chloride, sodium dihydrogen-phosphate, HEPES
and MOPS, preferably, sodium hydrogencarbonate. Culture media containing any of these components may be given as
examples.

[0042] Besides the above components, there may be added trace metal elements, such as copper sulfate, manganese sulfate,
zinc sulfate, magnesium sulfate, nickel chloride, tin chloride, magnesium chloride and sodium subsilicate, preferably, copper
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sulfate, zinc sulfate and magnesium sulfate; surfactants, such as Tween 80 and Pluronic F68; growth cofactors, such as
recombinant insulin, recombinant IGF-1, recombinant EGF, recombinant FGF, recombinant PDGF, recombinant TGF-q,
ethanolamine hydrochloride, sodium selenite, retinoic acid and putrescine dihydrochloride, preferably, sodium selenite,
ethanolamine hydrochloride, recombinant IGF-1 and putrescine dihydrochloride; and nucleosides, such as deoxyadenosine,
deoxycytidine, deoxyguanosine, adenosine, cytidine, guanosine and uridine. In preferable examples of above media, antibiotics,
such as streptomycin, penicillin-G potassium and gentamicin, and pH-indicators, such as Phenol Red, may be contained.

[0043] Further, a-ketoglutarate, serving as a substrate for ALT, can be added to the medium. The yield of the desired
polypeptide (for example, an antibody) can be increased by addition of a-ketoglutarate. In this case, the amount of o-
ketoglutarate to be added is normally in the range of 0.01 to 1000 mM, preferably 0.1 to 100 mM, and more preferably 1 to 10 mM

[0044] The pH of the medium varies depending on the cell to be cultured. Generally, pH 6.8-7.6 is appropriate. In many cases,
pH 7.0-7 4 is appropriate.

[0045] It is also possible to use a commercial medum for animal cell culture, e.g., D-MEM (Dulbecco's Modified Eagle Medium),
D-MEM/F-12 1:1 Mixture (Dulbecco's Modified Eagle Medium: Nutrient Mixture F-12), RPMI1640, CHO-S-SFMII (Invitrogen), CHO-
SF (Sigma-Aldrich), EX-CELL 301 (JRH Biosciences), CD-CHO (Invitrogen), IS CHO-V (Irvine Scientific), PF-ACF-CHO (Sigma-
Aldrich) or the like.

[00486] Alternatively, the medium may be a serum-free medium such as CD-CHO (Invitrogen).

[0047] When the cell which strongly expresses ALT (and which may strongly express a taurine transporter) is CHO cells, CHO
cells may be cultured by methods known to those skilled in the art. For example, CHO cells may be cultured usually in an
atmosphere with a CO2 concentration in the gas phase of 0 to 40%, preferably 2 to 10%, at 30 to 39°C, preferably about 37°C.

[0048] Moreover, in the case where the desired polypeptide such as an antibody is produced by cell culture, cells become highly

confluent at the late stage of the culture (approximately 1 x 107 cells/ml), and the effect of waste products such as lactate
becomes extremely high. If the desired polypeptide is produced by strongly ALT expressing cells, a high survival ratio is
maintained even at the late stage of the culture, and an improvement in the yield of the desired polypeptide can also be
anticipated.

[0049] An appropriate culture period for producing a desired polypeptide using the cell which strongly expresses ALT is usually 1
day to 3 months, preferably 1 day to 2 months, more preferably 1 day to 1 month.

[0050] With respect to various culture devices for animal cell culture, a fermentor type tank culture device, an air lift type culture
device, a culture flask type culture device, a spinner flask type culture device, a microcarrier type culture device, a fluidized bed
type culture device, a hollow fiber type culture device, a roller bottle type culture device, a packed bed type culture device, or the
like may be used.

[0051] Culture may be performed by any culture method such as batch culture, fed-batch culture or continuous culture.
Preferably, fed-batch culture or continuous culture is used. Fed-batch culture is more preferred.

[0052] When the cell which strongly expresses ALT (and which may strongly express a taurine transporter) is cultured, taurine
may be added to the medium in order to promote taurine uptake into cells. The concentration of taurine to be added to the
medium is not specifically limited, but is normally in the range of 0 g/L to 100 g/L, preferably 0 g/L to 20 g/L, and more preferably
0 g/L to 10 g/L.

[0053] When the polypeptide produced according to the method described herein has a biological activity useful as a
pharmaceutical, it is possible to produce a pharmaceutical by mixing this polypeptide with pharmaceutically acceptable carriers or
additives and formulating into a preparation.

[0054] Specific examples of pharmaceutically acceptable carriers and additives include water, organic solvents that are
pharmaceutically acceptable, collagen, polyvinyl alcohol, polyvinylpyrrolidone, carboxyvinyl polymer, carboxymethylcellulose
sodium, sodium polyacrylate, sodium alginate, water-soluble dextran, carboxymethyl starch sodium, pectin, methylcellulose, ethyl
cellulose, xanthan gum, gum Arabic, casein, agar-agar, polyethylene glycol, diglycerin, glycerin, propylene glycol, petrolatum,
paraffin, stearyl alcohol, stearic acid, human serum albumin (HSA), mannitol, sorbitol, lactose, and surfactants that are acceptable
as pharmaceutical additives.
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[0055] Actual additives may be selected from the above-mentioned additives singly or in combination according to the dosage
form of the therapeutic, but are not limited to those listed above. For example, when a polypeptide is used in an injectable
formulation, the purified polypeptide may be dissolved in a solvent such as physiological saline, buffer or a glucose solution, and
then an adsorption inhibitor such as Tween 80, Tween 20, gelatin or human serum albumin may be added to the solution.
Alternatively, a freeze-dried agent may be used to prepare a dosage form which is dissolved and reconstituted prior to use.
Examples of the excipient useful for freeze-drying include sugar alcohols and saccharides such as mannitol and glucose.

[0056] Effective doses of the polypeptide may be appropriately selected depending on the type of the polypeptide, the type of
the disease to be treated or prevented, the age of the patient, the severity of the disease, etc. For example, when the polypeptide
is anti-glypican antibody, the effective dose of anti-glypican antibody is selected within a range of 0.001 mg to 1000 mg per kg of
body weight per administration. Alternatively, a dose of 0.01-100000 mg/body may be selected per patient. However, effective
dose is not limited to these ranges.

[0057] The polypeptide may be administered either orally or parenterally, but parenteral administration is preferred. Specifically,
injection (e.g., systemic or local administration by intravenous injection, intramuscular injection, intraperitoneal injection,
subcutaneous injection, etc.), transnasal administration, transpulmonary administration, transdermal administration and the like
may be enumerated.

[0058] In the present invention, as a gene encoding ALT, a DNA encoding a polypeptide having the amino acid sequence as
shown in SEQID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 or
60 may be used. Alternatively, a DNA encoding a polypeptide which has an amino acid sequence derived from the amino acid
sequence as shown in SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52,
54, 56, 58 or 60 by substitution, deletion, addition and/or insertion of one or more amino acid residues and yet has alanine
aminotransferase activity may be used.

[0059] The polypeptide which has an amino acid sequence derived from the amino acid sequence as shown in SEQ ID NO: 2, 4,
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 or 60 by substitution,
deletion, addition and/or insertion of one or more amino acid residues and yet has alanine aminotransferase activity is functionally
equivalent to ALT derived from human, mouse, rat, dog, African clawed frog, fruit fly, nematode, Japanese rice, Cyanidioschyzon
merolae, Saccharomyces cerevisiae, Ashbya gossypii, Candida albicans, Schizosaccharomyces pombe, Aspergillus nidulans,
Aspergillus fumigatus, Aspergillus oryzae, Cryptococcus neoformans, Dictyostelium discoideum, Trypanosoma brucei, Leishmania
major, Entamoeba histolytica or Trypanosoma cruz (hereinafter sometimes referred to as "ALT derived from human or the like").
Such a polypeptide encompasses, for example, mutants of ALT derived from human or the like. In Example described below, a
mutant in which four out of 496 amino acids were replaced (R53S, Q72R, F286S and M332K) was used.

[0060] As methods well-known to those skilled in the art for preparing polypeptides functionally equivalent to a specific
polypeptide, methods of introducing mutations into polypeptides may be given. For example, those skilled in the art could prepare
polypeptides functionally equivalent to ALT derived from human or the like by appropriately introducing mutations into amino
acids of ALT derived from human or the like by site-directed mutagenesis ( Hashimoto-Gotoh, T. et al. (1995) Gene 152, 271-275;
Zoller, MJ, and Smith, M.(1983) Methods Enzymol. 100, 468-500; Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456 ;
Kramer W, and Fritz HJ (1987) Methods. Enzymol. 154, 350-367 ; Kunkel, TA (1985) Proc Natl Acad Sci USA. 82, 488-492 ; Kunkel
(1988) Methods Enzymol. 85, 2763-2766). Mutations in amino acids may also occur in nature.

[0061] Specific examples of polypeptides functionally equivalent to the ALT derived from human or the like include, but are not
limited to, a polypeptide having an amino acid sequence derived from the amino acid sequence (e.g., SEQ ID NOS: 2, 4, 6, 8, 10,
12,14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 or 60) of the ALT derived from human
or the like by deletion of one or more amino acids, preferably 1-30 amino acids, more preferably 1-10 amino acids; a polypeptide
having an amino acid sequence derived from the amino acid sequence of the ALT derived from human or the like by addition of
one or more amino acids, preferably 1-30 amino acids, more preferably 1-10 amino acids; and a polypeptide having an amino
acid sequence derived from the amino acid sequence of the ALT derived from human or the like by substitution of one or more
amino acids, preferably 1-30 amino acids, more preferably 1-10 amino acids, with other amino acids.

[0062] Amino acid residues to be mutated are not particularly limited. Preferably, amino acid residues are mutated to other amino
acids in which the nature of the initial amino acid side chain is conserved. Specific examples of the nature of amino acid side
chain include hydrophobic amino acids (A, I, L, M, F, P, W, Y and V), hydrophilic amino acids (R, D, N, C, E, Q, G, H, K, S and T),
amino acids with an aliphatic side chain (G, A, V, L, | and P), amino acids with a hydroxyl group-containing side chain (S, T and
Y), amino acids with a sulfur atom-containing side chain (C and M), amino acids with a carboxylic acid and amide-containing side
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chain (D, N, E and Q), amino acids with a base-containing side chain (R, K and H) and amino acids with an aromatic-containing
side chain (H, F, Y and W) (In parentheses are one-letter codes for amino acids).

[0063] It has been reported that a polypeptide having an amino acid sequence derived from an original amino acid sequence by
modification (such as deletion, addition and/or substitution of one or more amino acids) maintains the biological activity of the
original polypeptide (Mark, D. F. et al., Proc. Natl. Acad. Sci. USA (1984) 81, 5662-5666 ; Zoller, M. J. & Smith, M. Nucleic Acids
Research (1982) 10, 6487-6500; Wang, A. et al., Science 224, 1431-1433; Dalbadie-McFarland, G et al., Proc. Natl. Acad. Sci.
USA (1982) 79, 6409-6413).

[0064] As one example of the polypeptide in which one or more amino acid residues are added to the ALT derived from human
or the like, a fusion polypeptide comprising the ALT derived from human or the like may be given. Such a fusion polypeptide is
composed of the ALT derived from human or the like and other polypeptide fused thereto. Such a fusion polypeptide may be
prepared by linking a gene encoding the ALT derived from human or the like in frame with a gene encoding the other polypeptide,
transferring the resultant DNA into an expression vector and expressing the DNAin a host cell. Techniques known to those skilled
in the art may be used. There is no limitation on the polypeptide to be fused to the ALT derived from human or the like.

[0065] Examples of polypeptides to be fused to the ALT derived from human or the like include, but are not limited to, FLAG
(Hopp, T. P. et al., BioTechnology (1988) 6, 1204-1210 ), 6xHis comprising six histidine (His) residues, 10xHis, influenza
hemagglutinin (HA), human c-myc fragment, VSV-GP fragment, p18HIV fragment, T7-tag, HSV-tag, E-tag, SV40T antigen
fragment, 1ck tag, a-tubulin fragment, B-tag, protein C fragment, glutathione-S-transferase (GST), influenza hemagglutinin (HA),
immunoglobulin constant region, B-galactosidase and maltose-binding protein (MBP).

[0066] A commercially available gene encoding such polypeptide is fused to the gene encoding the ALT derived from human or
the like. The fused gene thus prepared is expressed to prepare a fused polypeptide.

[0067] An alternative method known to those skilled in the art for preparing polypeptides functionally equivalent to a specific
polypeptide is a method using the hybridization technique (Sambrook, J et al., Molecular Cloning 2nd ed., 9.47-9.58, Cold Spring
Harbor Lab. Press, 1989). Those skilled in the art could routinely isolate a DNA highly homologous to the DNA sequence (e.g.,
SEQID NOS: 1,3,5,7,9, 11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57 or 59) of
the ALT derived from human or the like based on that DNA sequence or a part thereof, and isolate polypeptides functionally
equivalent to the ALT derived from human or the like from that DNA.

[0068] Hybridization conditions for isolating a DNA encoding a polypeptide functionally equivalent to the ALT derived from human
or the like can be appropriately selected by those skilled in the art. For example, low stringent hybridization conditions may be
given. Low stringent hybridization conditions are, for example, 42°C, 2 x SSC and 0.1% SDS, preferably 50°C, 2 x SSC and 0.1%
SDS. More preferably, high stringent conditions may be given. For example, high stringent conditions are 65°C, 2 x SSC and
0.1% SDS. Under these conditions, as the hybridization temperature is lowered, not only DNAs with high homology but also DNAs
with only low homology are obtained. Conversely, it is expected that only those DNAs with high homology are obtained as the
hybridization temperature is elevated. However, not only the temperature but also a plurality of factors (such as salt
concentrations) affect the stringency of hybridization. Those skilled in the art could appropriately select these factors to realize
similar stringency.

[0069] The polypeptide encoded by a DNA isolated by these hybridization techniques may have 70% or more homology and
usually has high homology with the ALT derived from human or the like in the amino acid sequence. The term "high homology"
refers to usually 97% or more homology, preferably 98% or more homology, more preferably 99% or more homology. For
determination of the homology of polypeptides, the algorithm described in Wilbur, W. J. and Lipman, D. J., Proc. Natl. Acad. Sci.
USA (1983) 80, 726-730 may be followed.

[0070] The polypeptide may vary in amino acid sequence, molecular weight, isoelectric point, presence or absence of sugar
chains, morphology, etc. depending on the cell or host that produce the polypeptide or the purification method that will be
described later. However, as long as the resultant polypeptide has functions equivalent to the functions of the ALT derived from
human or the like, DNA encoding the polypeptide can be used in the present invention. For example, when the polypeptide of the
present invention is expressed in a prokaryote (e.g., Escherichia coli), a methionine reside is added to the N-terminus of the initial
amino acid sequence of the polypeptide. When the polypeptide is expressed in a eukaryote (e.g., a mammalian cell), the N-
terminal signal sequence is removed. These polypeptides can be used in the present invention.

[0071] The polypeptide may be prepared as a recombinant polypeptide or a natural polypeptide by methods known to those
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skilled in the art. Arecombinant polypeptide may be prepared by incorporating a DNA encoding the polypeptide in an appropriate
expression vector, introducing the vector into an appropriate host cell, collecting the resultant transformant, extracting a crude
polypeptide, and then purifying the polypeptide by chromatography (such as ion exchange, reversed phase or gel filtration
chromatography, or affinity chromatography in which an antibody to the polypeptide prepared by the method of the present
invention is fixed in a column) or a combination of these chromatographic techniques.

[0072] When the polypeptide is expressed in a host cell (e.g., animal cell or E. coli) as a fusion polypeptide with glutathione-S-
transferase polypeptide or as a recombinant polypeptide with histidine residues added thereto, the expressed polypeptide may be
purified with a glutathione column or a nickel column.

[0073] After purification of a fusion polypeptide, regions other than the polypeptide of interest may be cut off by thrombin or
factor Xa and removed from the fusion polypeptide.

[0074] When the polypeptide is a natural polypeptide, the polypeptide may be isolated by purification methods known to those
skilled in the art. For example, an extract from tissues or cells expressing the polypeptide functionally equivalent to the ALT
derived from human or the like may be applied to an affinity column to which an antibody to the ALT derived from human or the
like is bound. The antibody may be either a polyclonal antibody or a monoclonal antibody.

[0075] In the present invention, as DNA encoding ALT, a DNA having the nucleotide sequence as shown in SEQ ID NO: 1, 3, 5,
7,9,11,13,15,17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57 or 59 may be used. Alternatively,
a DNA which hybridizes to a DNA complementary to a DNA having the nucleotide sequence as shown in SEQ ID NO: 1, 3, 5,7, 9,
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57 or 59 under stringent conditions and
yet encodes a polypeptide having alanine aminotransferase activity, may be used.

[0076] The DNA encoding ALT can be used in the in vivo or in vitro production of a desired polypeptide as described above.
Further, the DNA encoding ALT may be used in the creation of a cell which strongly expresses ALT. The DNA encoding ALT may
take any form as long as it is capable of encoding ALT. That is, the DNA may be, for example, a cDNA synthesized from mRNA, a
genomic DNA or a chemically synthesized DNA. It should be noted that, as long as the DNA is capable of encoding ALT, the DNA
may have any nucleotide sequence based on the degeneracy of genetic codes.

[0077] The DNA encoding ALT may be prepared by methods known to those skilled in the art. For example, the DNA may be
prepared by preparing a cDNA library from a cell expressing ALT and performing hybridization using a part of the DNA sequence
of ALT (e.g.,, SEQIDNO: 1, 3,5,7,9, 11, 13, 15, 17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57
or 59) as a probe. The cDNA library may be prepared, for example, by the method described in Sambrook, J. et al., Molecular
Cloning, Cold Spring Harbor Laboratory Press (1989). Alternatively, a commercial cDNA library may be used. It is also possible to
prepare the DNA encoding ALT by preparing RNA from a cell expressing ALT, synthesizing oligo DNA molecules based on the
DNA sequence of ALT (e.g., SEQID NO: 1, 3,5,7,9, 11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47,49,
51, 53, 55, 57 or 59), and performing PCR using the oligo DNA molecules as primers to thereby amplify a cDNA encoding ALT.

[0078] Further, by determining the nucleotide sequence of the resultant cDNA, it is possible to determine the translation region
encoding ALT and to obtain the amino acid sequence of ALT. Further, by screening a genomic library using the resultant cDNA
as a probe, it is possible to isolate a genomic DNA.

[0079] Specifically, the following procedures may be used. First, mRNA is isolated from cells, tissues or the like expressing ALT.
For the isolation of mRNA, the total RNA is prepared by known methods, for example, the guanidine ultracentrifugation method
(Chirgwin, J. M. et al., Biochemistry (1979) 18, 5294-5299), the AGPC method (Chomczynski, P. and Sacchi, N., Anal. Biochem.
(1987) 162, 156-159) or the like, and then mRNA is purified from the total RNA using mRNA Purification Kit (Pharmacia), etc.
Alternatively, mRNA may be prepared directly using QuickPrep mRNA Purification Kit (Pharmacia).

[0080] From the resultant mRNA, cDNA is synthesized using a reverse transcriptase. Alternatively, cDNA may be synthesized
using a kit such as AMV Reverse Transcriptase First-Strand cDNA Synthesis Kit (SEIKAGAKU CORPORATION). It is also possible
to synthesize and amplify cDNA according to the 5-RACE method (Frohman, M. A. et al., Proc. Natl. Acad. Sci. USA (1988) 85,
8998-9002; Belyavsky, A. et al., Nucleic Acids Res. (1989) 17, 2919-2932) using 5'-Ampli FINDER RACE Kit (Clontech) and
polymerase chain reaction (PCR) with primers.

[0081] A DNA fragment of interest is prepared from the resultant PCR product and ligated to a vector DNA to thereby prepare a

recombinant vector. The vector is introduced into a host (e.g., E coli), followed by selection of resultant colonies to thereby obtain
a desired recombinant vector. The nucleotide sequence of the DNA of interest may be confirmed by a known method such as the
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dideoxynucleotide chain termination method.

[0082] Further, a nucleotide sequence of higher expression efficiency can be designed for the DNA encoding ALT by
considering the frequency of codon usage in the host to be used for expression (Grantham, R. et al., Nucleic Acids Research
(1981) 9, p. 43-74). Further, the DNA encoding ALT can be modified using commercially available kits or known methods.
Examples of such modifications include, but are not limited to, digestion with restriction enzymes, insertion of synthetic
oligonucleotides or appropriate DNA fragments, addition of linkers, and insertion of an initiation codon (ATG) and/or a termination
codon (TAA, TGA or TAG).

[0083] The DNA encoding ALT also includes a DNA which hybridizes to a DNA having the nucleotide sequence as shown in SEQ
ID NO: 1, 3,5,7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57 or 59 under
stringent conditions and encodes a polypeptide functionally equivalent to ALT.

[0084] Stringent conditions can be appropriately selected by those skilled in the art, including, for example, low stringent
conditions. Low stringent conditions refer to, for example, 42° C, 2 x SSC and 0.1% SDS, preferably 50° C, 2 x SSC and 0.1%
SDS. More preferably, high stringent conditions may be selected. High stringent conditions refer to, for example, 65° C, 2 x SSC
and 0.1% SDS. Under these conditions, as the hybridization temperature is elevated, DNAs with a higher homology can be
obtained. The above-described DNA which hybridizes is preferably a DNA derived from nature, e.g., cDNA or chromosomal DNA.

[0085] These DNAs isolated by hybridization techniques usually have a high nucleotide sequence identity with a DNA encoding
the ALT derived from human or the like. The DNA encoding ALT also includes a DNA which encodes a polypeptide functionally
equivalent to the ALT derived from human or the like and has high identity with a DNA encoding the ALT derived from human or
the like. The term "high identity" refers to usually 96% or more homology, preferably 98% or more homology, more preferably
99% or more identity. The identity of nucleotide sequences may be determined by algorithm BLAST (Karlin and Altschul, Proc.
Natl. Acad. Sci. USA 90:5873-5877, 1993). Based on this algorithm, programs such as BLASTN and BLASTX have been
developed (Altschul et al. J. Mol. Biol. 215:403-410, 1990). When nucleotide sequences are analyzed by BLASTN based on
BLAST, parameters may be set as score = 100 and wordlength = 12, for example. Specific procedures for these analysis methods
are known (http:/mmw.ncbi. nim. nih.gov.).

[0086] The DNA encoding ALT may be inserted into a vector.

[0087] When the host cell to be used is E. colj, it is preferable that the vector has a replication origin ("ori") so that the vector is
largely amplified in E. coli (e.g., JM109, DH5a, HB101 and XL1-Blue) and prepared in large quantity, and also genes for selecting
transformed E coli (e.g., drug resistance genes that enable discrimination of transformant with some drugs such as ampicillin,
tetracycline, kanamycin or chloramphenicol). Examples of preferable vectors include, but are not limited to, M13 vectors, pUC
vectors, pBR322, pBluescript and pCR-Script. In addition to these vectors, pGEM-T, pDIRECT, pT7, etc. may be enumerated
when the vector is used for the purpose of subcloning a cDNA and cutting off the subcloned cDNA. When the vector is used for
the purpose of producing the polypeptide, an expression vector is especially useful. When expression in E. coli is intended, the
expression vector preferably has the above-described features so that the vector is amplified in E. coli, and it also preferably has
a promoter which allows efficient expression in E. coli such as JM109, DH5a, HB101 or XL1-Blue, e.g., lacZ promoter (Ward et al,
Nature (1989) 341, 544-546; FASEB J. (1992) 6, 2422-2427), araB promoter (Better et al, Science (1988) 240, 1041-1043) or T7
promoter. Specific examples of such vector include, in addition to those listed above, pGEX-5X-1 (Pharmacia), QlAexpress system
(Qiagen), pEGFP, or pET (for its host, T7 RNA polymerase-expressing BL21 is preferred).

[0088] The vector may comprise signal sequences for polypeptide secretion. When the polypeptide is to be produced in the
periplasm of E. coli, pelB signal sequence (Lei, S. P. et al., J. Bacteriol. (1987) 169, 4379 ) may be used as a signal sequence for
polypeptide secretion. Introduction of the vector into a host cell may be performed, for example, by the calcium chloride method or
electroporation.

[0089] In cases where a host cell other than E. coli is used, vectors useful for producing a desired polypeptide include, but are
not limited to, mammal-derived expression vectors [e.g., pcDNA3 from Invitrogen; pEGF-BOS (Nucleic Acids. Res. 1990, 18(17),
p. 5322); pEF, pCDM8], insect cell-derived expression vectors (e.g., Bac-to-BAC baculovairus expression system from GIBCO
BRL; pBacPAKS8), plant-derived expression vectors (e.g., pMH1, pMH2), animal virus-derived expression vectors (e.g., pHSV,
pMV, pAdexLcw), retrovirus-derived expression vectors (e.g., pZlpneo), yeast-derived expression vectors (e.g., Pichia Expression
Kit fron Invitrogen; pNV11; SP-Q01), and Bacillus subtilis-derived expression vectors (e.g., pPL608, pKTH50).

[0090] When expression of the polypeptide in animal cells (such as CHO cells, COS cells, NH3T3 cells, etc.) is intended, the
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vector preferably has a promoter necessary for expressing the polypeptide in those cells. Examples of such promoter include, but
are not limited to, SV40 promoter (Mulligan et al, Nature (1979) 277, 108), MMLV-LTR promoter, EF1a promoter ( Mizushima et
al., Nucleic Acids Res. (1990) 18, 5322) and CMV promoter. More preferably, the vector also has genes for selecting transformed
cells (e.g., drug resistance genes that enable discrimination with drugs such as neomycin or G418). Examples of vectors having
such properties include, but are not limited to, pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV and pOP13.

[0091] Further, when stable expression of a gene of interest and intracellular amplification of the copy number of the gene are
indented, the following method may be used. Briefly, into CHO cells lacking a nucleic acid synthesis pathway, a vector having
DHFR gene that complements the lack (e.g., pCHOI) is introduced, followed by amplification with methotrexate (MTX). On the
other hand, when tentative expression of a gene of interest is intended, a method may be used in which COS cells carrying a
gene expressing SV40T antigen on the chromosome is transformed with a vector having the replication origin of SV40 (e.g., pcD).
As the replication origin, a replication origin derived from polyomavirus, adenovirus or bovine papillomavirus (BPV) may also be
used. Further, the expression vector may contain selectable markers for amplifying the copy number of the gene in a host cell
system. Examples of such selectable markers include, but are not limited to, aminoglycoside phosphotransferase (APH) gene,
thymidine kinase (TK) gene, E. coli xanthine-guanine phosphoribosyl transferase (Ecogpt) gene and dihydrofolate reductase
(dhfr) gene.

[0092] The host cell into which the DNA encoding ALT (which may be incorporated in a vector) is transferred is not particularly
limited. For example, E. coli or various animal cells may be used. If DNA encoding a desired polypeptide is transferred into a host
cell into which DNA encoding ALT is transferred, this host cell can express ALT strongly, which leads to an increased production

of the desired polypeptide. DNA encoding a taurine transporter (which may be incorporated into a vector) may be further
transferred into the host cell into which DNA encoding ALT is transferred. By transferring DNA encoding a desired polypeptide
and DNA encoding a taurine transporter into a host cell into which DNA encoding ALT is transferred, the yield of the desired

polypeptide can be increased. For the production of the polypeptide, there are in vivo and in vitro production systems. Examples
of in vitro production systems include systems using eukaryotes and systems using prokaryotes.

[0093] In the present invention, as DNA encoding a taurine transporter, a DNA encoding a polypeptide having the amino acid
sequence as shown in SEQ ID NO: 62, 64, 66 or 68 may be used. Alternatively, a DNA encoding a polypeptide which has an
amino acid sequence derived from the amino acid sequence as shown in SEQ ID NO: 62, 64, 66 or 68 by substitution, deletion,
addition and/or insertion of one or more amino acid residues and yet has taurine transporter activity may be used.

[0094] The polypeptide which has an amino acid sequence derived from the amino acid sequence as shown in SEQ ID NO: 62,
64, 66 or 68 by substitution, deletion, addition and/or insertion of one or more amino acid residues and yet has taurine
transporter activity is functionally equivalent to a hamster, rat, mouse or human tanrine transporter (hereinafter sometimes
referred to as "taurine transporter derived from hamster or the like"). Such a polypeptide encompasses, for example, mutants of
the taurine transporter derived from hamster or the like.

[0095] As methods well-known to those skilled in the art for preparing polypeptides functionally equivalent to a specific
polypeptide, methods of introducing mutations into polypeptides may be given. For example, those skilled in the art could prepare
polypeptides functionally equivalent to hamster taurine transporter by appropriately introducing mutations into amino acids of
hamster taurine transporter by site-directed mutagenesis (Hashimoto-Gotoh, T. et al. (1995) Gene 152, 271-275; Zoller, MJ, and
Smith, M.(1983) Methods Enzymol. 100, 468-500; Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456 ; Kramer W, and
Fritz HJ (1987) Methods. Enzymol. 154, 350-367; Kunkel, TA (1985) Proc Natl Acad Sci USA. 82, 488-492 ; Kunkel (1988)
Methods Enzymol. 85, 2763-2766). Mutations in amino acids may also occur in nature.

[0096] Specific examples of polypeptides functionally equivalent to the taurine transporter derived from hamster or the like
include, but are not limited to, a polypeptide having an amino acid sequence derived from the amino acid sequence of the taurine
transporter derived from hamster or the like by deletion of one or more amino acids, preferably 2-30 amino acids, more preferably
2-10 amino acids; a polypeptide having an amino acid sequence derived from the amino acid sequence of the taurine transporter
derived from hamster or the like by addition of one or more amino acids, preferably 2-30 amino acids, more preferably 2-10 amino
acids; and a polypeptide having an amino acid sequence derived from the amino acid sequence of the taurine transporter derived
from hamster or the like by substitution of one or more amino acids, preferably 2-30 amino acids, more preferably 2-10 amino
acids, with other amino acids.

[0097] Amino acid residues to be mutated are not particularly limited. Preferably, amino acid residues are mutated to other amino
acids in which the nature of the initial amino acid side chain is conserved. Specific examples of the nature of amino acid side
chain include hydrophobic amino acids (A, |, L, M, F, P, W, Y and V), hydrophilic amino acids (R, D, N, C, E, Q, G, H, K, Sand T),
amino acids with an aliphatic side chain (G, A, V, L, | and P), amino acids with a hydroxyl group-containing side chain (S, T and
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Y), amino acids with a sulfur atom-containing side chain (C and M), amino acids with a carboxylic acid and amide-containing side
chain (D, N, E and Q), amino acids with a base-containing side chain (R, K and H) and amino acids with an aromatic-containing
side chain (H, F, Y and W) (In parentheses are one-letter codes for amino acids).

[0098] As one example of the polypeptide in which one or more amino acid residues are added to the taurine transporter derived
from hamster or the like, a fusion polypeptide comprising the taurine transporter derived from hamster or the like may be given.
Such a fusion polypeptide is composed of the taurine transporter derived from hamster or the like and other polypeptide fused
thereto. Such a fusion polypeptide may be prepared by linking a gene encoding the taurine transporter derived from hamster or
the like in frame with a gene encoding the other polypeptide, transferring the resultant DNA into an expression vector and
expressing the DNA in a host cell. Techniques known to those skilled in the art may be used. There is no limitation on the
polypeptide to be fused to the taurine transporter derived from hamster or the like.

[0099] Examples of polypeptides to be fused to the taurine transporter derived from hamster or the like include, but are not
limited to, FLAG (Hopp, T. P. et al., BioTechnology (1988) 6, 1204-1210 ), 6xHis comprising six histidine (His) residues, 10xHis,
influenza hemagglutinin (HA), human c-myc fragment, VSV-GP fragment, p18HIV fragment, T7-tag, HSV-tag, E-tag, SV40T
antigen fragment, Ick tag, o-tubulin fragment, B-tag, protein C fragment, glutathione-S-transferase (GST), influenza hemagglutinin
(HA), immunoglobulin constant region, B-galactosidase and maltose-binding protein (MBP).

[0100] A commercially available gene encoding such polypeptide is fused to the gene encoding the taurine transporter derived
from hamster or the like. The fused gene thus prepared is expressed to prepare a fused polypeptide.

[0101] An alternative method known to those skilled in the art for preparing polypeptides functionally equivalent to a specific
polypeptide is a method using the hybridization technique (Sambrook, J et al., Molecular Cloning 2nd ed., 9.47-9.58, Cold Spring
Harbor Lab. Press, 1989). Those skilled in the art could routinely isolate a DNA highly homologous to the DNA sequence of the
taurine transporter derived from hamster or the like based on that DNA sequence or a part thereof, and isolate polypeptides
functionally equivalent to the taurine transporter derived from hamster or the like from that DNA.

[0102] Hybridization conditions for isolating a DNA encoding a polypeptide functionally equivalent to the taurine transporter
derived from hamster or the like can be appropriately selected by those skilled in the art. For example, low stringent hybridization
conditions may be given. Low stringent hybridization conditions are, for example, 42°C, 2 x SSC and 0.1% SDS, preferably 50°C,
2 x 8SC and 0.1% SDS. More preferably, high stringent conditions may be given. For example, high stringent conditions are
65°C, 2 x SSC and 0.1% SDS. Under these conditions, as the hybridization temperature is lowered, not only DNAs with high
homology but also DNAs with only low homology are obtained. Conversely, it is expected that only those DNAs with high homology
are obtained as the hybridization temperature is elevated. However, not only the temperature but also a plurality of factors (such
as salt concentrations) affect the stringency of hybridization. Those skilled in the art could appropriately select these factors to
realize similar stringency.

[0103] The polypeptide encoded by a DNA isolated by these hybridization techniques may have 70% or more homology and
usually has high homology with the taurine transporter derived from hamster or the like in the amino acid sequence. The
polypeptide also include those polypeptides which are functionally equivalent to the taurine transporter derived from hamster or
the like and have high homology with the amino acid sequence of the taurine transporter derived from hamster or the like. The
term "high homology" refers to usually 97% or more homology, preferably 98% or more homology, more preferably 99% or more
homology. For determination of the homology of polypeptides, the algorithm described in Wilbur, W. J. and Lipman, D. J., Proc.
Natl. Acad. Sci. USA (1983) 80, 726-730 may be followed.

[0104] The polypeptide may vary in amino acid sequence, molecular weight, isoelectric point, presence or absence of sugar
chains, morphology, etc. depending on the cell or host that produce the polypeptide or the purification method that will be
described later. However, as long as the resultant polypeptide has functions equivalent to the functions of the taurine transporter
derived from hamster or the like, a DNA encoding the polypeptide can be used. For example, when the polypeptide is expressed
in a prokaryote (e.g., Escherichia coli), a methionine reside is added to the N-terminus of the initial amino acid sequence of the
polypeptide. When the polypeptide is expressed in a eukaryote (e.g., a mammalian cell), the N-terminal signal sequence is
removed. DNAs encoding such polypeptides can be used.

[0105] The polypeptide may be prepared as a recombinant polypeptide or a natural polypeptide by methods known to those
skilled in the art. A recombinant polypeptide may be prepared by incorporating a DNA encoding the polypeptide in an appropriate
expression vector, introducing the vector into an appropriate host cell, collecting the resultant transformant, extracting a crude
polypeptide, and then purifying the polypeptide by chromatography (such as ion exchange, reversed phase or gel filtration
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chromatography, or affinity chromatography in which an antibody to the polypeptide is fixed in a column) or a combination of
these chromatographic techniques.

[0106] When the polypeptide is expressed in a host cell (e.g., animal cell or E. coli) as a fusion polypeptide with glutathione-S-
transferase polypeptide or as a recombinant polypeptide with histidine residues added thereto, the expressed polypeptide may be
purified with a glutathione column or a nickel column.

[0107] After purification of a fusion polypeptide, regions other than the polypeptide of interest may be cut off by thrombin or
factor Xa and removed from the fusion polypeptide.

[0108] When the polypeptide is a natural polypeptide, the polypeptide may be isolated by purification methods known to those
skilled in the art. For example, an extract from tissues or cells expressing the polypeptide may be applied to an affinity column to
which an antibody to the taurine transporter derived from hamster or the like described later is bound. The antibody may be either
a polyclonal antibody or a monoclonal antibody.

[0109] In the present invention, as DNA encoding a taurine transporter, a DNA having the nucleotide sequence as shown in SEQ
ID NO: 61, 63, 65 or 67 may be used. Alternatively, a DNA which hybridizes to a DNA complementary to a DNA having the
nucleotide sequence as shown in SEQ ID NO: 61, 63, 65 or 67 under stringent conditions and yet encodes a polypeptide having
taurine transporter activity may be used.

[0110] The DNA encoding a taurine transporter can be used in the in vivo or in vitro production of a desired polypeptide as
described above. Further, the DNA encoding a taurine transporter may be used in the creation of a cell which strongly expresses
a taurine transporter. The DNA encoding a taurine transporter may take any form as long as it is capable of encoding a taurine
transporter. That is, the DNA may be, for example, a cDNA synthesized from mRNA, a genomic DNA or a chemically synthesized
DNA. It should be noted that, as long as the DNA is capable of encoding a taurine transporter, the DNA may have any nucleotide
sequence based on the degeneracy of genetic codes.

[0111] The DNA encoding a taurine transporter may be prepared by methods known to those skilled in the art. For example, the
DNA may be prepared by preparing a cDNA library from a cell expressing a taurine transporter and performing hybridization using
a part of the DNA sequence encoding a taurine transporter (e.g., SEQ ID NO: 61, 63, 65 or 67) as a probe. The cDNAlibrary may
be prepared, for example, by the method described in Sambrook, J. et al., Molecular Cloning, Cold Spring Harbor Laboratory
Press (1989). Alternatively, a commercial cDNA library may be used. It is also possible to prepare the DNA encoding a taurine
transporter by preparing RNA from a cell expressing the taurine transporter, synthesizing oligo DNA molecules based on the DNA
sequence of the taurine transporter (e.g., SEQ ID NO: 61, 63, 65 or 67), and performing PCR using the oligo DNA molecules as
primers to thereby amplify a cDNA encoding the taurine transporter.

[0112] Further, by determining the nucleotide sequence of the resultant cDNA, it is possible to determine the translation region
encoding a taurine transporter and to obtain the amino acid sequence of the taurine transporter. Further, by screening a genomic
library using the resultant cDNA as a probe, it is possible to isolate a genomic DNA.

[0113] Specifically, the following procedures may be used. First, mRNA is isolated from cells, tissues or the like expressing a
taurine transporter. For the isolation of mRNA, the total RNA is prepared by known methods, for example, the guanidine
ultracentrifugation method (Chirgwin, J. M. et al., Biochemistry (1979) 18, 5294-5299), the AGPC method (Chomczynski, P. and
Sacchi, N., Anal. Biochem. (1987) 162, 156-159) or the like, and then mRNA is purified from the total RNA using mRNA
Purification Kit (Pharmacia), etc. Alternatively, mRNA may be prepared directly using QuickPrep mRNA Purification Kit
(Pharmacia).

[0114] From the resultant mRNA, cDNA is synthesized using a reverse transcriptase. Alternatively, cDNA may be synthesized
using a kit such as AMV Reverse Transcriptase First-Strand cDNA Synthesis Kit (SEIKAGAKU CORPORATION). It is also possible
to synthesize and amplify cDNA according to the 5'-RACE method (Frohman, M. A. et al., Proc. Natl. Acad. Sci. USA (1988) 85,
8998-9002; Belyavsky, A. et al., Nucleic Acids Res. (1989) 17, 2919-2932) using 5'-Ampli FINDER RACE Kit (Clontech) and
polymerase chain reaction (PCR) with primers.

[0115] A DNA fragment of interest is prepared from the resultant PCR product and ligated to a vector DNA to thereby prepare a
recombinant vector. The vector is introduced into a host (e.g., E. coli), followed by selection of resultant colonies to thereby obtain
a desired recombinant vector. The nucleotide sequence of the DNA of interest may be confirmed by a known method such as the
dideoxynucleotide chain termination method.
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[0116] Further, a nucleotide sequence of a higher expression efficiency can be designed for the DNA encoding a taurine
transporter by considering the frequency of codon usage in the host to be used for expression (Grantham, R. et al., Nucleic Acids
Research (1981) 9, p. 43-74). Further, the DNA encoding a taurine transporter can be modified using commercially available kits
or known methods. Examples of such modifications include, but are not limited to, digestion with restriction enzymes, insertion of
synthetic oligonucleotides or appropriate DNA fragments, addition of linkers, and insertion of an initiation codon (ATG) and/or a
termination codon (TAA, TGA or TAG).

[0117] The DNA encoding a taurine transporter also includes a DNA which hybridizes to a DNA complementary to a DNA having
the nucleotide sequence as shown in SEQ ID NO: 61, 63, 65 or 67 under stringent conditions and encodes a polypeptide
functionally equivalent to a taurine transporter.

[0118] Stringent conditions can be appropriately selected by those skilled in the art, including, for example, low stringent
conditions. Low stringent conditions refer to, for example, 42° C, 2 x SSC and 0.1% SDS, preferably 50° C, 2 x SSC and 0.1%
SDS. More preferably, high stringent conditions may be selected. High stringent conditions refer to, for example, 65° C, 2 x SSC
and 0.1% SDS. Under these conditions, as the hybridization temperature is elevated, DNAs with a higher homology can be
obtained. The above-described DNA which hybridizes is preferably a DNA derived from nature, e.g., cDNA or chromosomal DNA.

[0119] These DNAs isolated by hybridization techniques usually have a high nucleotide sequence identity with a DNA encoding
the taurine transporter derived from hamster, efc. The DNA also includes a DNA which encodes a polypeptide functionally
equivalent to the taurine transporter derived from hamster, etc. and has high identity with a DNA encoding the taurine transporter
derived from hamster, etc. The term "high identity" refers to usually 96% or more homology, preferably 98% or more homology,
more preferably 99% or more identity. The identity of nucleotide sequences may be determined by algorithm BLAST (Karlin and
Altschul, Proc. Natl. Acad. Sci. USA 90:5873-5877, 1993 ). Based on this algorithm, programs such as BLASTN and BLASTX have
been developed (Altschul et al. J. Mol. Biol. 215:403-410, 1990). When nucleotide sequences are analyzed by BLASTN based on
BLAST, parameters may be set as expect value = 100 and word size = 12, for example. Specific procedures for these analysis
methods are known (http://www.ncbi.nlm.nih.gov.).

[0120] The DNA encoding a taurine transporter may be inserted into a vector.

[0121] When the host cell to be used is E. colj, it is preferable that the vector has a replication origin ("ori") so that the vector is
largely amplified in E. coli (e.g., JM109, DH5a, HB101 and XL1-Blue) and prepared in large quantity, and also genes for selecting
transformed E. coli (e.g., drug resistance genes that enable discrimination of transformant with some drugs such as ampicillin,
tetracycline, kanamycin or chloramphenicol). Examples of preferable vectors include, but are not limited to, M13 vectors, pUC
vectors, pBR322, pBluescript and pCR-Script. In addition to these vectors, pGEM-T, pDIRECT, pT7, etc. may be enumerated
when the vector is used for the purpose of subcloning a cDNA and cutting off the subcloned cDNA. When the vector is used for
the purpose of producing the polypeptide as described herein, an expression vector is especially useful. When expression in E.
coli is intended, the expression vector preferably has the above-described features so that the vector is amplified in E. coli, and it
also preferably has a promoter which allows efficient expression in E. coli such as JM109, DH5a, HB101 or XL1-Blue, e.g., lacZ
promoter (Ward et al, Nature (1989) 341, 544-546; FASEB J. (1992) 6, 2422-2427), araB promoter (Better et al, Science (1988)
240, 1041-1043) or T7 promoter. Specific examples of such vector include, in addition to those listed above, pGEX-5X-1
(Pharmacia), QlAexpress system (Qiagen), pEGFP, or pET (for its host, T7 RNA polymerase-expressing BL21 is preferred).

[0122] The vector may comprise signal sequences for polypeptide secretion. When the polypeptide is to be produced in the
periplasm of E. coli, pelB signal sequence (Lei, S. P. et al., J. Bacteriol. (1987) 169, 4379 ) may be used as a signal sequence for
polypeptide secretion. Introduction of the vector into a host cell may be performed, for example, by the calcium chloride method or
electroporation.

[0123] In cases where a host cell other than E. coli is used, vectors useful for producing a desired polypeptide include, but are
not limited to, mammal-derived expression vectors [e.g., pcDNA3 from Invitrogen; pEGF-BOS (Nucleic Acids. Res. 1990, 18(17),
p. 5322); pEF, pCDM8], insect cell-derived expression vectors (e.g., Bac-to-BAC baculovairus expression system from GIBCO
BRL; pBacPAKS8), plant-derived expression vectors (e.g., pMH1, pMH2), animal virus-derived expression vectors (e.g., pHSV,
pMV, pAdexLcw), retrovirus-derived expression vectors (e.g., pZlpneo), yeast-derived expression vectors (e.g., Pichia Expression
Kit fron Invitrogen; pNV11; SP-Q01), and Bacillus subtilis-derived expression vectors (e.g., pPL608, pKTH50).

[0124] When expression of the polypeptide in animal cells (such as CHO cells, COS cells, NH3T3 cells, etc.) is intended, the

vector preferably has a promoter necessary for expressing the polypeptide in those cells. Examples of such promoter include, but
are not limited to, SV40 promoter (Mulligan et al, Nature (1979) 277, 108), MMLV-LTR promoter, EF1a promoter ( Mizushima et
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al., Nucleic Acids Res. (1990) 18, 5322) and CMV promoter. More preferably, the vector also has genes for selecting transformed
cells (e.g., drug resistance genes that enable discrimination with drugs such as neomycin or G418). Examples of vectors having
such properties include, but are not limited to, pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSYV and pOP13.

[0125] Further, when stable expression of a gene of interest and intracellular amplification of the copy number of the gene are
indented, the following method may be used. Briefly, into CHO cells lacking a nucleic acid synthesis pathway, a vector having
DHFR gene that complements the lack (e.g., pCHOQI) is introduced, followed by amplification with methotrexate (MTX). On the
other hand, when tentative expression of a gene of interest is intended, a method may be used in which COS cells carrying a
gene expressing SV40T antigen on the chromosome is transformed with a vector having the replication origin of SV40 (e.g., pcD).
As the replication origin, a replication origin derived from polyomavirus, adenovirus or bovine papillomavirus (BPV) may also be
used. Further, the expression vector may contain selectable markers for amplifying the copy number of the gene in a host cell
system. Examples of such selectable markers include, but are not limited to, aminoglycoside phosphotransferase (APH) gene,
thymidine kinase (TK) gene, E. coli xanthine-guanine phosphoribosyl transferase (Ecogpt) gene and dihydrofolate reductase
(dhfr) gene.

[0126] The present disclosure provides a cell which has a transferred DNA encoding ALT and a transferred DNA encoding a
taurine transporter, both or either of which may be incorporated into a vector.

[0127] When eukaryotes are used, animal cells, plant cells, fungal cells, etc. may be used as the host. Specific examples of
animal cells include mammalian cells, such as CHO cells (J. Exp. Med. (1995) 108, 945), COS cells, 3T3 cells, myeloma cells, BHK
(baby hamster kidney) cells, HeLa cells and Vero cells; amphibian cells, such as oocytes of Xenopus laevis (Valle, et al., Nature
(1981) 291, 358-340); or insect cells, such as sf9, sf21 and Tn5 cells. Amoung CHO cells, dhfr-CHO lacking DHFR gene (Proc.
Natl. Acad. Sci. USA (1980) 77, 4216-4420) and CHO K-1 (Proc. Natl. Acad. Sci. USA (1968) 60, 1275) are used with particular
advantage. When high expression is intended in an animal cell, CHO cells are especially preferred. Introduction of the DNA which
may be incorporated into a vector into the host cell may be performed by such methods as the calcium phosphate method, the
DEAE dextran method, a method using a cationic ribosome DOTAP (Boehringer-Mannheim), electroporation, lipofection, etc.

[0128] As plant cells for polypeptide production, a Nicotiana tabacum-derived cell is known as a polypeptide production system
and this may be subjected to callus culture. As fungal cells for polypeptide production, specific examples include yeast belonging
to the genus Saccharomyces, e.g., Saccharomyces cerevisiae, and filamentous fungi belonging to the genus Aspergillus, e.g.,
Asperqgillus niger.

[0129] When prokaryotes are used, production systems using bacterial cells are known. Specific examples of such bacterial cells
include E. coli (such as JM109, DH5a, HB101) and Bacillus subtilis.

[0130] The polypeptide encoded by a gene of interest may be obtained by transforming these cells with the gene of interest and
culturing the transformed cells in vifro. The culture may be performed by known methods. For example, as a culture broth for
animal cells, a medium such as DMEM, MEM, RPMI1640 or IMDM may be used. A serum supplement such as fetal calf serum
(FCS) may be used jointly. Alternatively, serum-free culture may be performed. The pH during culture is preferably about 6 to 8.
The culture is usually performed at about 30-40°C for about 15-200 hours. If necessary, replacement of the medium, aeration
and agitation are carried out.

[0131] On the other hand, in vivo production systems include those using animals or plants. A gene of interest is transferred into
these animals or plants to produce the polypeptide in the animal bodies or plant bodies. Then, the polypeptide is collected. The
term "host" as used herein includes such animals or plants.

[0132] When animals are used, available production systems include those using mammals or insects. Goat, pig, sheep, mouse
and cattle may be used as mammals (Vicki Glaser, SPECTRUM Biotechnology Applications, 1993). When mammals are used,
transgenic animals may be used.

[0133] First, a gene of interest is fused to a gene encoding a polypeptide produced inherently in milk (such as goat B-casein) to
thereby prepare a fusion gene. A DNA fragment containing this fusion gene is injected into a goat embryo, which is then
implanted in the uterus of a female goat. The polypeptide of interest can be obtained from the milk produced by transgenic goats
born from the goat which accepted the embryo or the offspring of the transgenic goats. In order to increase the yield of milk
containing the polypeptide produced by the transgenic goats, hormones may be appropriately administered to the transgenic
goats (Ebert, K. M. et al., Bio/Technology (1994) 12, 699-702).

[0134] Examples of insects which may be used include silkworm. In this case, silkworm is infected with baculovirus carrying a
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transferred gene encoding the polypeptide of interest. The polypeptide of interest can be obtained from the body fluid of the
silkworm (Susumu, M. et al., Nature (1985) 315, 592-594).

[0135] Furthermore, when plants are used, tobacco can typically be used. When tobacco is used, a gene encoding the
polypeptide of interest is inserted into a plant expression vector (e.g., pMON 530), which is then transferred into a bacterium such
as Agrobacterium tumefaciens. Atobacco plant (e.g., Nicotiana tabacum) is infected with the resultant bacterium. The polypeptide
of interest can be obtained from leaves of this plant (Julian, K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138).

[0136] The polypeptide thus obtained can be isolated from the inside of the host cell or from its outside (e.g., medium), and
purified to a substantially pure and homogeneous polypeptide. Isolation and purification of polypeptides can be performed using
conventional isolation and purification methods for polypeptides, and are not limited in any way. For example, polypeptides can be
isolated and purified by appropriate selection and combination of various tools and techniques, such as chromatography
columns, filters, ultrafiltration, salting-out, precipitation with solvent, extraction with solvent, distillation, immunoprecipitation, SDS-
polyacrylamide gel electrophoresis, isoelectric focusing, dialysis, recrystallization, etc.

[0137] Examples of chromatography include affinity chromatography, ion exchange chromatography, hydrophobic
chromatography, gel filtration, reverse-phase chromatography, adsorption chromatography, etc. (Strategies for Protein
Purification and Characterization: A Laboratory Course Manual. Ed. Daniel R. Marshak et al., Cold Spring Harbor Laboratory
Press, 1996). These chromatographic techniques can be carried out using liquid phase chromatography, for example, HPLC,
FPLC, etc.

[0138] Before or after the purification, it is also possible to give optional modifications to the polypeptide or remove a partial
peptide therefrom by reacting the polypeptide with an appropriate polypeptide modification enzyme. Examples of such enzyme
include, but are not limited to, trypsin, chymotrypsin, lysyl endopeptidase, protein kinase and glucosidase.

[0139] The concept of "cells into which DNA has been transferred" encompasses not only cells into which exogenous DNA has
been incorporated by genetic recombination technology; but also cells in which endogenous DNA has been activated by gene
activation technology (see, for example, International Publication W0O94/12650) so that expression of a protein corresponding to
the endogenous DNA or transcription of the DNA has been initiated or increased.

EXAMPLES

[0140] Hereinbelow, the present invention will be described in more detail with reference to the following Examples. It should be
noted that these Examples are provided only for illustrating the present invention and not for limiting the scope of the present
invention.

[EXAMPLE 1] Cloning of Human Hepatic Cell Alanine Aminotransferase Gene

[0141] Using a commercial Human Liver QUICK-Clone cDNA (Clontech Laboratories, Inc.) as a template, alanine
aminotransferase (ALT1) gene derived from a human liver was obtained by a PCR method. The gene thus cloned was sequenced
and confirmed to encode ALT1 based on its homology with published human ALT1. The ALT1 gene thus obtained had mutations

at five sites in the sequence of 1488 bases (c157a, a215g, c765t, t857c, t995a) and coded for 496 amino acids including four
different amino acids (R538, Q72R, F2868S, M332K), but this was used as a PCR clone of the human liver derived ALT1 for cell
modulation.

[EXAMPLE 2] Increase in Antibody Yield by Transfer of Human Alanine Aminotransferase

[0142] By adding a Kozak sequence to the human ALT1 obtained by cloning in Example 1 (which is hereinafter called ALT1),
pPur-ALT1 (Fig. 1) and pHyg-ALT1 (Fig. 2), which were CMV promoter expression plasmids, were constructed. The pPur-ALT1 or
pPur expression plasmids that did not contain the ALT1 gene were introduced into anti-glypican-3 antibody-producing CHO cells
as parent strains (see International Publication WO 2006/006693) by electroporation, and cell strains that exhibited high
proliferation in static culture in the presence of Puromycin (6 pg/ml) (pPur-ALT1: seven strains, pPur: three strains) were
selected. After expansion, a total RNA was prepared from the pPur-ALT cell strains, and six strains expressing human ALT1 at
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high levels were selected by a TagMan method. Further, a comparison was made for the antibody yield between pPur-transferred
cells as a control (three strains) and four strains of human ALT1-transferred cells that proliferated at a level equivalent to that
observed with the pPur-transferred cells during the shake culture. During fed-batch culture in a 50 ml shaker flask with an initial

cell density of 2 x 105 cells/mL, the anti-glypican-3 antibody yield of pPur-ALT1-transferred cells (four strains) on day 17 at the
late stage of the shaker culture was significantly higher than that of pPur-transferred cells (three strains) (t-test: p < 0.01, Fig. 3).
A72, a pPur-ALT1 expressing strain, and P41, a pPur expressing strain, were each found to have produced the largest amount of
an antibody in the study using shaker fed-batch culture, and they were subjected to fed-batch culture in 1 L jars (an initial cell

density of 10 x 10 cells/mL). As a result, the antibody yield of A72 was 2.9 g/L on day 19 of the culture, which was greater than
the antibody vyield of P41 (2.2 g/L) (Fig. 4). Since no increase was observed in the antibody yield of P41 on day 14 or subsequent
days after the initiation of the culture, the high-yield production of an antibody by A72 was considered to be attributable to the
survival ratio maintaining effect (Fig. 5). Further, pHyg/ALT-transferred cells (three strains), which were drug-selected in the
presence of Hygromycin (200 pg/mL) by a method similar to the one described above, were subjected to fed-batch culture,

together with the parent strain, in 15 ml tubes (an initial cell density of 1 x 10° cells/mL). As a result, the anti-glypican-3 antibody
yield of the pHyg-ALT-transferred cells on day 10 at the late stage of the tube culture were 471mg/L, 544mg/L, and 588mg/L,
showing that the antibody yield of any one of them was greater than that of the parent strain (400 mg/L) (data not shown).

[0143] Then, pPur-ALT1 or pPur was co-transferred into T10 which was a pHyg-TauT-transferred cell used as a parent strain
(see Referential Example 2 described later). TauT/ALT1 co-expressing cells that exhibited high proliferation and expressed
human ALT1 at high level (six strains) and TauT/pPur co-expressing cells that exhibited high proliferation (eight strains) were

selected and subjected to fed-batch culture in 50 mL shaker flasks (an initial cell density of 10 x 10° cells/mL). The anti-glypican-
3 antibody yield of TauT/ALT1 co-expressing cells, which were ALT expressing cells, on day 4 of the shaker culture was
significantly higher than that of TauT/pPur cells (t-test: p <0.01, Fig. 6).

[0144] TA41, which was a TauT/ALT1 co-expressing strain that produced the largest amount of an antibody (881 mg/L/4 days)
and expressed ALT1 mRNA at the highest level in the study using the shaker fed-batch culture, was subjected to fed-batch

culture in a 1 L jar (an initial cell density of 10 x 105 cells/mL). The antibody yields were as high as 1.3 g/L on day 7 of the culture,
3.0 g/L on day 10 of the culture, 3.5 g/L on day 12 of the culture, 4.6 g/L on day 17 of the culture, and 5.3 g/L on day 21 of the
culture (Fig. 7), which were clearly higher than the values for TP08 (656 mg/L/4 days), which was a control strain that produced
the largest amount of an antibody among the TauT/pPur co-expressing strains (2.4 g/L on day 10 of the culture).

[0145] The anti-glypican-3 antibody yield of TA41, a TauT/ALT1 co-expressing strain, on day 14 of the fed-batch culture in a 50
ml shaker flask was increased by addition of a-ketoglutarate which, like alanine, served as a substrate for ALT (Fig. 22). The anti-
glypican-3 antibody yield on day 14 of the culture was 1452 mg/L in the presence of 2.5 mM a-ketoglutarate, and 1239 mg/L in
the absence of a-ketoglutarate.

[0146] The above results suggest that cells capable of high-yield antibody production at the late stage of culture can be
obtained by artificially expressing ALT1.

[0147] The present invention is applicable to any antibody-producing cell.

[REFERENTIAL EXAMPLE 1] Cloning of CHO Cell-Derived Hamster Taurine Transporter Gene

[0148] Total RNA was extracted from anti-IL-6 receptor antibody-producing cells (A CHO DXB11 cell line into which an anti-IL-6
receptor antibody gene had been transferred) (Japanese Unexamined Patent Publication No. Hei 8-99902), and then cDNA was
synthesized therefrom in a poly(A) dependent manner. Hamster taurine transporter (TauT) gene was obtained by PCR using as a
template the cDNA fragmented with three restriction enzymes, Sall, Xhol and EcoRI. As PCR primers, those containing the 5'-end
and the 3'-end sequence conserved between rat and mouse TauTs were designed. The nucleotide sequence of the cloned gene
was determined. From its homology with other TauT genes of known species, the cloned gene was confirmed to encode hamster
TauT (Fig. 8). The amino acid sequence of hamster TauT has high homology with mouse TauT (96% identity), rat TauT (96%

identity) and human TauT (93% identity); it was predicted that hamster TauT is a transporter with 12 transmembrane regions (Fig.
9).

[REFERENTIAL EXAMPLE 2] Increase in Viable Cell Density, Inhibition of Lactate Production and Increase in Antibody
Yield, as Caused by Transfer of Hamster Taurine Transporter
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[0149] CMV promoter expression plasmid pHyg/TauT (Fig. 10) was constructed by adding Kozak sequence to the hamster TauT
(hereinafter, TauT) gene obtained by cloning in Referential Example 1. Control plasmid pHyg without pHyg/TauT or TauT gene
was introduced by electroporation into the parent strain anti-glypican-3 antibody producing CHO cell (see WO 2006/006693).
After selection of expression plasmid-transferred cells in the presence of hygromycin (400 pg/ml), all of the stably growing cell
strains were expanded (pHyg/TauT: 8 strains; pHyg: 7 strains). TauT mRNA was prepared. Subsequently, 7 strains were
confirmed to express TauT more strongly than the parent strain by the TagMan method; they were selected as pHyg/TauT
transferred cells. The mean mRNA expression level of these transferred cells (7 strains) was about 40 times larger than the
control (7 strains). Cells of the total 14 strains were subjected to batch culture and fed-batch culture in 50 ml shaker flasks with an

initial cell density of 2 x 105 cells/ml. On day 7 of culture (late-stage), viable cell densities, lactate yields and anti-glypican-3
antibody yields in those strains were compared. In batch culture, growth inhibitory substances such as lactate accumulate in
culture broth as cells grow and their growth is inhibited. However, the viable cell densities (Fig. 11) and lactate yields (Fig. 12) in
pHyg/TauT transferred cells were superior to those in pHyg transferred cells (t test; p<0.05). With respect to anti-glypican-3
antibody yield, 4 out of the 7 strains of pHyg/TauT-transferred cell showed antibody yields higher than the highest yield in pHyg-
transferred cell (Fig. 13). Further, since superiority of pHyg/TauT transferred cells in anti-glypican-3 antibody yield became more
evident (t test; P<0.01; Fig. 14) in fed-batch culture, pHyg/TauT transferred T10 strain (which showed the highest growth ability
among the above 4 strains) and the parent strain were subjected to fed-batch culture in 1 L jar. As a result, the viable ratio of T10
was maintained at 80% or more even on day 32 of culture (Fig. 15), with inhibited lactate production. Consequently, its anti-
glypican-3 antibody yield achieved 2.9 g/L on day 35 of culture (Fig. 16). It was confirmed by flow cytometric analysis that TauT-
transferred T10 cell was expressing TauT molecules on the cell membrane (Fig. 17). These results suggest that by artificially
expressing hamster Taut, it is possible to raise the potential of antibody-producing cells and create strains capable of enhanced
antibody production.

[REFERENTIAL EXAMPLE 3] Inhibition of Ammonia Production, Taurine Uptake, Increase in Glutamine Consumption
and Taurine Non-Dependent Antibody Yield in Hamster TauT Transferred Strains

[0150] The parent strain and pHyg/TauT transferred strain were fed-batch cultured in 1 L jar with an initial cell density of 2 x 10 5

cells/ml. A part of the culture broth containing 450 x 10 5 cells was taken from the jar at appropriate time points. After the culture
supernatant was separated by centrifugation, 1 ml of cooled sterile water containing a protease inhibitor (Complete Mini; Roche
Diagnostics; Protease inhibitor cocktail tablets) was added to the cell pellet. Then, the cells were completely disrupted on ice in a
sonicator (MISONIX ASTRASON MODEL XL2020) with a set of 5 seconds pulse-on and 5 seconds pulse-off being repeated 12
times. The total volume of the thus treated cells was applied to a centrifugal filter unit to thereby prepare a filtrate with a molecular
weight of 5000 or less. This filtrate was used as a sample for determining intracellular amino acids. Each sample was subjected to
detection and comparison of absorbance at 570 nm using a ninhydrin reagent L-8500 set (Wako Pure Chemical Industries) and
an improved model of Hitachi fully automated amino acid analyzer (L-8500). Thus, various amino acid concentrations in samples
were determined. Since the concentrations of amino acids and ammonia in culture broth were directly measured values,
concentration comparisons in the order of pM were performed. On the other hand, since intracellular concentrations were
obtained after addition of 1 ml of cooled sterile water to the cell pellet and sonication thereof, the measured concentrations of
various amino acids and ammonia were converted into values per cell, followed by comparison of the converted values. To

determine the ammonia concentration ratios shown in Fig. 18, the detected ammonia value per 450 x 10% cells in the parent strain
at the start of 1 L jar fed-batch culture was taken as 1 and compared with detected values at the start of the culture and on days
6, 12 and 18 of the culture in the transferred strain. The taurine values in Fig. 19 and the glutamine values in Fig. 20 were also
determined by the above-described amino acid analysis.

[0151] As a result, the intracellular ammonia in pHyg/TauT transferred strain was maintained at a low concentration at the late
stage of culture; it is believed that this contributes to high antibody yield (Fig. 18).

[0152] Intracellular taurine concentration ratios were determined in the same manner as described above for ammonia

concentrations (Fig. 19), except that the detected ammonia value per 200 x 105 cells in the parent strain on day 4 of 50 ml shaker
batch culture was taken as 1.

[0153] As a result, it was found that pHyg/TauT transferred strain had taken up taurine in a manner dependent on the amount of
taurine added and that its uptake was almost equal to that by the parent strain. However, as shown in Fig. 20, glutamine
consumption in pHyg/TauT transferred strain was remarkably high compared to the parent strain and was not dependent on the
initial taurine concentration. It has been reported that glutamine improves cell growth, survival ratio and antibody production ability
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in hybridomas to thereby raise their antibody yields (Enzyme and Microbial Technology 17:47-55, 1995). Therefore, the antibody
production enhancement effect of pHyg/TauT transferred strain may be caused by taurine transporter-mediated uptake of amino
acids other than taurine (e.g., glutamine). The glutamine concentrations were obtained by converting the values determined by

amino acid analysis of the culture broth on day 4 of culture in Fig. 19 into values per 1 x 1 05 cells.

[0154] Actually, anti-glypican-3 antibody yield was not dependent on the initial taurine concentration (0-500 mM (62.575 g/L)) at
the start of 50 ml shaker fed-batch culture (Fig. 21). No significant difference was observed in the parent strains in the effect of
initial taurine concentration on antibody yield.

[0155] The results described so far suggest that TauT strongly expressing strains have high antibody production ability even if
the medium does not contain taurine at the start of culture and that there is a possibility that such strains also promote uptake of
amino acids other than taurine.

[0156] The present invention is applicable to any antibody-producing cell.

INDUSTRIAL APPLICABILITY

[0157] The present invention is applicable to production of polypeptides.

SEQUENCE LISTING FREE TEXT

<SEQ ID NO: 1>

[0158] SEQ ID NO: 1 shows the nucleotide sequence of a gene encoding human alanine aminotransferase (ALT1) (KEGG /
ENZYME: 2.6.1.2 / Homo sapiens (human): 2875)

<SEQ ID NO: 2>

[0159] SEQ ID NO: 2 shows the amino acid sequence of human alanine aminotransferase (ALT1) (KEGG / ENZYME: 2.6.1.2 /
Homo sapiens (human): 2875).

<SEQ ID NO: 3>

[0160] SEQ ID NO: 3 shows the nucleotide sequence of a gene encoding human alanine aminotransferase mutant (ALT2)
(KEGG / ENZYME: 2.6.1.2 / Homo sapiens (human): 84706) .

<SEQ ID NO: 4>

[0161] SEQ ID NO: 4 shows the amino acid sequence of human alanine aminotransferase mutant (ALT2) (KEGG / ENZYME:
2.6.1.2/ Homo sapiens (human): 84706)

<SEQ ID NO: 5>

[0162] SEQ ID NO: 5 shows the nucleotide sequence of a gene encoding mouse alanine aminotransferase (ALT1) (KEGG /
ENZYME: 2.6.1.2 / Mus musculus (mouse): 76282).

<SEQ ID NO: 6>
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[0163] SEQ ID NO: 6 shows the amino acid sequence of mouse alanine aminotransferase (ALT1) (KEGG / ENZYME: 2.6.1.2 /
Mus musculus (mouse): 76282).

<SEQ ID NO: 7>

[0164] SEQ ID NO: 7 shows the nucleotide sequence of a gene encoding mouse alanine aminotransferase mutant (ALT2)
(KEGG / ENZYME: 2.6.1.2 / Mus musculus (mouse): 108682) .

<SEQ ID NO: 8>

[0165] SEQ ID NO: 8 shows the amino acid sequence of mouse alanine aminotransferase mutant (ALT2) (KEGG / ENZYME:
2.6.1.2 / Mus musculus (mouse): 108682)

<SEQ ID NO: 9>

[0166] SEQ ID NO: 9 shows the nucleotide sequence of a gene encoding rat alanine aminotransferase (ALT1) (KEGG /
ENZYME: 2.6.1.2 / Rattus norvegicus (rat): 81670)

<SEQ ID NO: 10>

[0167] SEQ ID NO: 10 shows the amino acid sequence of rat alanine aminotransferase (ALT1) (KEGG / ENZYME: 2.6.1.2 /
Rattus norvegicus (rat): 81670)

<SEQ ID NO: 11>

[0168] SEQ ID NO: 11 shows the nucleotide sequence of a gene encoding dog alanine aminotransferase (ALT1) (KEGG /
ENZYME: 2.6.1.2 / Canis familliaris (dog): 609510)

<SEQ ID NO: 12>

[0169] SEQ ID NO: 12 shows the amino acid sequence of dog alanine aminotransferase (ALT1) (KEGG / ENZYME: 2.6.1.2 /
Canis familiaris (dog): 609510)

<SEQ ID NO: 13>

[0170] SEQ ID NO: 13 shows the nucleotide sequence of a gene encoding African clawed frog alanine aminotransferase (ALT 1)
(KEGG / ENZYME: 2.6.1.2 / Xenopus laevis (African clawed frog): 444533)

<SEQ ID NO: 14>

[0171] SEQ ID NO: 14 shows the amino acid sequence of African clawed frog alanine aminotransferase (ALT1) (KEGG /
ENZYME: 2.6.1.2 / Xenopus laevis (African clawed frog): 444533)

<SEQ ID NO: 15>
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[0172] SEQ ID NO: 15 shows the nucleotide sequence of a gene encoding fruit fly alanine aminotransferase (ALT1) (KEGG /
ENZYME: 2.6.1.2 / Drosophila melanogaster (fruit fly): Dmel_CG1640)

<SEQ ID NO: 16>

[0173] SEQ ID NO: 16 shows the amino acid sequence of fruit fly alanine aminotransferase (ALT1) (KEGG / ENZYME: 2.6.1.2 /
Drosophila melanogaster (fruit fly): Dmel_CG1640) .

<SEQ ID NO: 17>

[0174] SEQ ID NO: 17 shows the nucleotide sequence of a gene encoding nematode alanine aminotransferase (ALT1) (KEGG /
ENZYME: 2.6.1.2 / Caenorhabditis elegans (nematode): C32F10.8)

<SEQ ID NO: 18>

[0175] SEQ ID NO: 18 shows the amino acid sequence of nematode alanine aminotransferase (ALT1) (KEGG / ENZYME 2.6.1.2/
Caenorhabditis elegans (nematode): C32F10.8).

<SEQ ID NO: 19>

[0176] SEQ ID NO: 19 shows the nucleotide sequence of a gene encoding one of two kinds of Japanese rice alanine
aminotransferases (KEGG / ENZYME: 2.6.1.2 / Oryza sativa japonica (Japanese rice): 4342210)

<SEQ ID NO: 20>

[0177] SEQ ID NO: 20 shows the amino acid sequence of one of two kinds of Japanese rice alanine aminotransferases (KEGG /
ENZYME: 2.6.1.2 / Oryza sativa japonica (Japanese rice): 4342210).

<SEQ ID NO: 21>

[0178] SEQ ID NO: 21 shows the nucleotide sequence of a gene encoding one of two kinds of Japanese rice alanine
aminotransferases (KEGG / ENZYME: 2.6.1.2 / Oryza sativa japonica (Japanese rice): 4348524)

<SEQ ID NO: 22>

[0179] SEQ ID NO: 22 shows the amino acid sequence of one of two kinds of Japanese rice alanine aminotransferases (KEGG /
ENZYME: 2.6.1.2 / Oryza sativa japonica (Japanese rice): 4348524)

<SEQ ID NO: 23>

[0180] SEQ ID NO: 23 shows the nucleotide sequence of a gene encoding Cyanidioschyzon merolae alanine aminotransferase
(KEGG / ENZYME: 2.6.1.2 / Cyanidioschyzon merolae: CMM066C)

<SEQ ID NO: 24>
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[0181] SEQ ID NO: 24 shows the amino acid sequence of Cyanidioschyzon merolae alanine aminotransferase (KEGG / ENZYME:
2.6.1.2 / Cyanidioschyzon merolae: CMMO066C) .

<SEQ ID NO: 25>

[0182] SEQ ID NO: 25 shows the nucleotide sequence of a gene encoding Saccharomyces cerevisiae alanine aminotransferase
(ALT1) (KEGG / ENZYME: 2.6.1.2 / Saccharomyces cerevisiae: YLR089C).

<SEQ ID NO: 26>

[0183] SEQ ID NO: 26 shows the amino acid sequence of Saccharomyces cerevisiae alanine aminotransferase (ALT1) (KEGG /
ENZYME: 2.6.1.2 / Saccharomyces cerevisiae: YLR089C) .

<SEQ ID NO: 27>

[0184] SEQ ID NO: 27 shows the nucleotide sequence of a gene encoding Saccharomyces cerevisiae alanine aminotransferase
mutant (ALT2) (KEGG / ENZYME 2.6.1.2 / Saccharomyces cerevisiae: YDR111C).

<SEQ ID NO: 28>

[0185] SEQ ID NO: 28 shows the amino acid sequence of Saccharomyces cerevisiae alanine aminotransferase mutant (ALT2)
(KEGG / ENZYME: 2.6.1.2 / Saccharomyces cerevisiae: YDR111C).

<SEQ ID NO: 29>

[0186] SEQ ID NO: 29 shows the nucleotide sequence of a gene encoding Ashbya gossypii alanine aminotransferase (KEGG /
ENZYME 2.6.1.2 / Ashbya gossypii (Eremothecium gossypii): AGOS_AGR085W)

<SEQ ID NO: 30>

[0187] SEQ ID NO: 30 shows the amino acid sequence of Ashbya gossypii alanine aminotransferase (KEGG / ENZYME: 2.6.1.2 /
Ashbya gossypii (Eremothecium gossypii): AGOS_AGR085W)

<SEQ ID NO: 31>

[0188] SEQ ID NO: 31 shows the nucleotide sequence of a gene encoding Candida albicans alanine aminotransferase (KEGG /
ENZYME: 2.6.1.2 / Candida albicans: CaO19_346).

<SEQ ID NO: 32>

[0189] SEQ ID NO: 32 shows the amino acid sequence of Candida albicans alanine aminotransferase (KEGG / ENZYME: 2.6.1.2
/ Candida albicans: CaO19_346).

<SEQ ID NO: 33>

[0190] SEQ ID NO: 33 shows the nucleotide sequence of a gene encoding Schizosaccharomyces pombe alanine
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aminotransferase (KEGG / ENZYME: 2.6.1.2 / Schizosaccharomyces pombe: SPBC582.08)

<SEQ ID NO: 34>

[0191] SEQ ID NO: 34 shows the amino acid sequence of Schizosaccharomyces pombe alanine aminotransferase (KEGG /
ENZYME: 2.6.1.2 / Schizosaccharomyces pombe: SPBC582.08) .

<SEQ ID NO: 35>

[0192] SEQ ID NO: 35 shows the nucleotide sequence of a gene encoding Aspergillus nidulans alanine aminotransferase (KEGG
/ ENZYME: 2.6.1.2 / Aspergillus nidulans: AN1923.2) .

<SEQ ID NO: 36>

[0193] SEQ ID NO: 36 shows the amino acid sequence of Aspergillus nidulans alanine aminotransferase (KEGG / ENZYME:
2.6.1.2 / Aspergillus nidulans: AN1923.2)

<SEQ ID NO: 37>

[0194] SEQ ID NO: 37 shows the nucleotide sequence of a gene encoding Aspergillus fumigatus alanine aminotransferase
(KEGG / ENZYME: 2.6.1.2 / Aspergillus fumigatus: AFUA_6G07770).

<SEQ ID NO: 38>

[0195] SEQ ID NO: 38 shows the amino acid sequence of Aspergillus fumigatus alanine aminotransferase (KEGG / ENZYME:
2.6.1.2 / Aspergillus fumigatus: AFUA_6G07770).

<SEQ ID NO: 39>

[0196] SEQ ID NO: 39 shows the nucleotide sequence of a gene encoding Aspergillus oryzae alanine aminotransferase (KEGG /
ENZYME: 2.6.1.2 / Aspergillus oryzae: AO090003000164).

<SEQ ID NO: 40>

[0197] SEQ ID NO: 40 shows the amino acid sequence of Aspergillus oryzae alanine aminotransferase (KEGG / ENZYME: 2.6.1.2
/ Aspergillus oryzae: AO090003000164)

<SEQID NO: 41 >

[0198] SEQ ID NO: 41 shows the nucleotide sequence of a gene encoding Cryptococcus neoformans alanine aminotransferase
(KEGG / ENZYME 2.6.1.2 / Cryptococcus neoformans JEC21: CNG01490).

<SEQ ID NO: 42>

[0199] SEQ ID NO: 42 shows the amino acid sequence of Cryptococcus neoformans alanine aminotransferase (KEGG /
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ENZYME: 2.6.1.2 / Cryptococcus neoformans JEC21: CNG01490).

<SEQ ID NO: 43>

[0200] SEQ ID NO: 43 shows the nucleotide sequence of a gene encoding Dictyostelium discoideum alanine aminotransferase
(KEGG / ENZYME: 2.6.1.2 / Dictyostelium discoideum: DDB_0232139).

<SEQ ID NO: 44>

[0201] SEQ ID NO: 44 shows the amino acid sequence of Dictyostelium discoideum alanine aminotransferase (KEGG / ENZYME:
2.6.1.2 / Dictyostelium discoideum: DDB_0232139) .

<SEQ ID NO: 45>

[0202] SEQ ID NO: 45 shows the nucleotide sequence of a gene encoding Trypanosoma brucei alanine aminotransferase
(KEGG / ENZYME: 2.6.1.2 / Trypanosoma brucei: Tb927.1.3950)

<SEQ ID NO: 46>

[0203] SEQ ID NO: 46 shows the amino acid sequence of Trypanosoma brucei alanine aminotransferase (KEGG / ENZYME:
2.6.1.2/ Trypanosoma brucei: Tb927.1.3950)

<SEQ ID NO: 47>

[0204] SEQ ID NO: 47 shows the nucleotide sequence of a gene encoding Leishmania major alanine aminotransferase (KEGG /
ENZYME 2.6.1.2 / Leishmania major: LmjF12.0630)

<SEQ ID NO: 48>

[0205] SEQ ID NO: 48 shows the amino acid sequence of Leishmania major alanine aminotransferase (KEGG / ENZYME: 2.6.1.2
/ Leishmania major: LmjF12.0630)

<SEQ ID NO: 49>

[0206] SEQ ID NO: 49 shows the nucleotide sequence of a gene encoding one of two kinds of Entamoeba histolytica alanine
aminotransferases (KEGG / ENZYME: 2.6.1.2 /Entamoeba histolytica: 233.t00009).

<SEQ ID NO: 50>

[0207] SEQ NO: 50 shows the amino acid sequence of one of two kinds of Entamoeba histolytica alanine aminotransferases
(KEGG / ENZYME: 2.6.1.2 /Entamoeba histolytica: 233.t00009).

<SEQ ID NO: 51>

[0208] SEQ NO: 51 shows the nucleotide sequence of a gene encoding one of two kinds of Entamoeba histolytica alanine
aminotransferases (KEGG / ENZYME: 2.6.1.2 /Entamoeba histolytica: 24.t00016)
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<SEQ ID NO: 52>

[0209] SEQ ID NO: 52 shows the amino acid sequence of one of two kinds of Entamoeba histolytica alanine aminotransferases
(KEGG / ENZYME: 2.6.1.2 /Entamoeba histolytica: 24.t00016).

<SEQ ID NO: 53>

[0210] SEQ ID NO: 53 shows the nucleotide sequence of a gene encoding one of four kinds of Trypanosoma cruz alanine
aminotransferases (KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruz: 506529.420).

<SEQ ID NO: 54>

[0211] SEQ ID NO: 54 shows the amino acid sequence of one of four kinds of Trypanosoma cruzi alanine aminotransferases
(KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzi: 506529.420).

<SEQ ID NO: 55>

[0212] SEQ ID NO: 55 shows the nucleotide sequence of a gene encoding one of four kinds of Trypanosoma cruz alanine
aminotransferases (KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruz: 506529.430).

<SEQ ID NO: 56>

[0213] SEQ ID NO: 56 shows the amino acid sequence of one of four kinds of Trypanosoma cruzi alanine aminotransferases
(KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzi: 506529.430)

<SEQ ID NO: 57>

[0214] SEQ ID NO: 57 shows the nucleotide sequence of a gene encoding one of four kinds of Trypanosoma cruz alanine
aminotransferases (KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruz: 510889.120).

<SEQ ID NO: 58>

[0215] SEQ ID NO: 58 shows the amino acid sequence of one of four kinds of Trypanosoma cruzi alanine aminotransferases
(KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzi: 510889.120).

<SEQ ID NO: 59>

[0216] SEQ ID NO: 59 shows the nucleotide sequence of a gene encoding one of four kinds of Trypanosoma cruz alanine
aminotransferases (KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruz: 510889.140).

<SEQ ID NO: 60>

[0217] SEQ ID NO: 60 shows the amino acid sequence of one of four kinds of Trypanosoma cruzi alanine aminotransferases
(KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruz: 510889.140)
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<SEQ ID NO: 61>

[0218] SEQ ID NO:

<SEQ ID NO: 62>

[0219] SEQ ID NO:

<SEQ ID NO: 63>

[0220] SEQ ID NO:

<SEQ ID NO: 64>

[0221] SEQ ID NO:

<SEQ ID NO: 65>

[0222] SEQ ID NO:

<SEQ ID NO: 66>

[0223] SEQ ID NO:

<SEQ ID NO: 67>

[0224] SEQ ID NO:

<SEQ ID NO: 68>

[0225] SEQ ID NO:
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61 shows the nucleotide sequence of a gene encoding hamster taurine transporter.

62 shows the amino acid sequence of hamster taurine transporter.

63 shows the nucleotide sequence of a gene encoding rat taurine transporter (GenBank NM_0172086) .

64 shows the amino acid sequence of rat taurine transporter (GenBank NM_0172086).

65 shows the nucleotide sequence of a gene encoding mouse taurine transporter (GenBank NM_009320).

66 shows the amino acid sequence of mouse taurine transporter (GenBank NM_009320).

67 shows the nucleotide sequence of a gene encoding human taurine transporter (GenBank NM_003043).

68 shows the amino acid sequence of human taurine transporter (GenBank NM_003043).

SEQUENCE LISTING

[0226]

<110> CHUGAI PHARMACEUTICAL CO.,LTD.

<120> A method of preparing a heteroprotein

<130> FP-111PCT

<150> JP P2007-205158

<151>2007-08-07

<160> 68
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<170> Patentln version 3.1

<210> 1

<211> 1491
<212> DNA

<213> Homo sapiens

<400> 1

atggcctega
ctgacgctgg
atagtgcagc
accgaggtca
ttcectgegece
cctgacgaty
ggggcctaca
gagaggcgtyg
agcgatgcca
ggtgtgctca
gcagtgcagy
cttcaccgtg
aaccctggca
ttcgecttceg
gecgegggtt
gccgggceage
gggttcegey
ctgaagctga
gtggtcagcece

gcagtgctgg

cctggeatca
cccocgeggy
ctgcgcectec
gaaggcacct
ctggagaagc
<210>2

<211> 496
<212> PRT

gcacaggtga
acggcatgaa
gagccttgga
tccgtgecaa
aggtcttgge
ccaagaaaaq
gcgtcagetc
acggaggcat
tcgtgacggt
tcececatceee
tggattacta
cactgggcca
accccaccgg
aagagcggct
cgcagttceca
aggagcttge
gcggctatgt
tgagtgtgcg
cgccegegeo

cagagctgge

gctgcaacce
cggtggagey
tggaggagac
accacttccg

tgagcaggtt

<213> Homo sapiens

<400> 2

ceggageeay
cecgegtgtyg
gctggagcag
catcggggac
cctectgtgtt
ggcggagege
cggcatccag
ccctgecggac
gctgaagcty
ccagtaccca
cctggacgay
ggcgecgtgac
gcaggtgcag
ctttctgctg
ctcattcaag
ctccttccac
ggaggtggty
gctgtgecceg
caccgaccce

ggccaaggec

agtgcagggc
cgctcaggag
cggcatctge
gatgaccatt

ccatgccaag

gcggtgagge
cggagagtgg
gagctgcgce
gcacaggcta
aaccctgatc
atcttgcagg
ctgatccggg
cccaacaacyg
ctggtggceeg
ctctactcgg
gagcgtgect
cactgccgcec
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485

<213> Mus musculus

<400>7

atgcagcygy
ggccgtagte
cgcagecccte
gagtacgctg
cggggtatca
atgggccage

ctactaaaca

cagcggtget
acagcagcgc
gagaccgeat
tgcggggace
aaaaaccatt
agccaatcac

gccccagett

ggtgcggegy
tgcagccgaa
cctcaccctg
catcgtgcte
cactgaggta
cttectecgt

cccagaagac

Ser Val Arg
345

Val Val Ser

Ala Glu Arg

Thr Glu Gln
395

Gln Gly Ala
410

Val Gln Arg
425

Leu Cys Leu

Phe Gly Gln

Pro Met Glu
475

Ala Lys Phe
490

ggctectgee
gccteggegg
gagtccatga
aaagccggeg
atccgagcecca
caggtgatag

gctaagaaac

Leu Cys Pro
350

Pro Pro Thr
365

Gln Glu Val
380

Val Phe Asn

Met Tyr Ser

Ala Gln Asp
430

Leu Glu Glu
445

Gln Glu Gly
460

Lys Leu Arg

Thr His Glu

cccgegectce
cgctcaaggt
acccgcaggt
agatcgagat
acattgggga
cactctgcac

gagcgceggceg

Pro Val

Pro Ser

Leu Ala

Glu Ala
400

Phe Pro
415

Thr Gly

Thr Tyr

Val Leu
480

Tyr Ser
495

gggcccctgy
gcgaccggag
gaaggcggtyg
ggagctgcag
tgcccatget
ctacccaaac

gatcctgecag

37

60

120

180

240

300

360

420
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gcttgtggtyg gaaacagctt gggatcttac
gaagatgtgg cagcctttat caccaggaga
tacctgacta ctggagctag cgacggtatt
ggtggcaagt cacggaccgg cgtgatgatt
gtcatctectyg agcectegacge ggtgcaggte
gctttgaatg tggacgagct ccggcgggcea
aaagttctct gcattatcaa ccccggaaac
atagaagatg tgattcactt tgcctgggaa
taccaggaca acgtgtactc tccagactgc
cagatggggc acgagtactc cagcaacgtg
ggctacatgg gcgagtgtgg ctacagaggg
gagatcaaag gccagctggt gaagctactce
caggccgceca tggacattgt tgtgaatcca
ttcagcaggg aaaaagaatt cgtccttggt
gatctgttta accaagtccce agggatccag
ttececctegga ttetcatcce tgccaaggcc
ccagacatgt tctactgcat gaagctcctg
agtggcttty ggcagcgaga aggcacttac
gataaactga agaccgtgct ccacaaggtyg
tactcatga

<210>8

<211> 522

<212> PRT
<213> Mus musculus

<400>8
Met Gln Arg Ala 2Ala Val Leu Val
1 5

Ser Gly Pro Trp Gly Arg Ser His
20

Ala Ala Leu Lys Val Arg Pro Glu
35 40

agtgctagcc aaggcgttaa ctgtatccgt
gatggtgtgce ctgcagaccc agacaacatt
tctacaatcc tgaagctcct ggtctccggt
cccatccoece agtatceoctt gtactccgeg
aactactatc tggatgaaga gaactgctgg
ttgcggcaag ccaaagacca ctgtgaccct
cccacaggce aggtacaaag cagaaagtgce
gagaagcttt ttctcctgge tgatgaggtg
agattccact cgtttaagaa agtgctttac
gagctcgect cctteccacte cacctccaag
ggctacatgg aggtgatcaa tttgcacccc
tcggttcgee tcectgtcegec agtgtcagga
ccggaaccag gagaggagtc ctttgagcaa
aatctggcca aaaaagcaaa gctgacagaa
tgcaaccecct tgcaaggage tatgtatgeg
gtggaggcag ctcagtccca taaaatggcet
gaggagactg gcatctgtgt cgtgcctgge
cacttcagaa tgaccattct ccctcecggtyg

aaagactttc acctgaagtt cctggagcag

Arg Arg Gly Ser Cys Pro Arg Ala
10 15

Ser Ser Ala Ala Ala Glu Ala Ser
25 30

Arg Ser Pro Arg Asp Arg Ile Leu
45

38

480

540

600

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1569
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Thr

Arg

65

Arg

Asp

Met

Glu

Asn

145

Glu

Fro

Tle

Met

Leu
225

Gly

Trp

Leu

50

Gly

Gly

Ala

Ala

Asp

130

Asp

Asp

Teu

Ile

210

Asp

Leu

Gln

Glu

Pro

His

—eu

115

Ala

Zeu

val

Asn

Tys

195

Pro

Ala

Asn

Asp

val

275

Glu

Ser

Ile

Lys

2la

100

Cys

Lys

Gly

Ala

Ile

180

Teu

Ile

Val

Pro
260

Gln

Lys

Met

Val

Lys

85

Met

Thr

Lys

Ser

ala

165

Tyr

Pro

Gln

Asp
245

Leu

Pro

Gly

Tyr

Arg

Tyr

150

Phe

Leu

Val

Gln

Val

230

Glu

Val

Arg

Phe

Pro

55

Lys

Phe

Gln

Pro

Ala

135

Ser

Ile

Thr

Ser

Tyr

215

Asn

Leu

Leu

Leu

Gln

Ala

Tar

Gln

Arg

Ala

Tar

Tar

Gly

200

Tyr

Arg

Leu

Cly

Glu

Pro
105

Arc

AXrg

Lys

Clu

val

20

Ile

- Leu

Ile

Gln

Arg
170

ly Ala
5

; Gly

eu Tyr

Tyr

Arc

Ilec

Ala

Leu

Ala

250

Ile

Glu

Ala

Ile

75

Ile

Thr

Asn

Gly

155

Asp

Ser

Tys

235

Glu

Val

60

Glu

Arg

Phe

Ser

Gln

140

Val

Gly

Ser

Ala

220

Glu

Arg

Pro

Val

Glu

Met

Ala A

Ala

Asn

val

Gly

Ary

205

Val

Glu

Gln

Ilc
285

Tyr

Tyr

Clu

Cys

Cys

Ile

190

Thr

Ile

Asn

Hisg

Gln

ala

Leu

Ile

95

Gln

Phe

Gly

Ile

Ala

175

Ser

Gly

Ser

Cys

Lys

255

Pro

Phc

val

Gln

80

Gly

Val

Pro

Gly

Arg

16D

Asp

Thr

Val

Gla

Trp

240

Asp

Thr

Ala

39
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Val

305

Gln

Ser

Met

Asp
385

Phe

Lys

Lys

Tyr
465

Phe

290

Tyr

Met

Thr

Glu

Leu

370

Ile

Ser

Leu

Leu

Ala

450

Cys

Gly

Pro

His

<210>9
<211> 1491
<212> DNA
<213> Rattus norvegicus

<400>9

Ser

Gly

Ser

Val

355

Ser

Val

Arg

Thr

Gln

435

Val

Met

Phe

Pro

Leu
515

Pro

His

Lys
340

Ile 7

Val

Val 7

Glu

Glu

420

Gly

Glu

Lys

Gly

val

500

Lys

Asp

Glu

325

Gly

Lys

405

Asp

Ala

Ala

Leu

Gln

485

Asp

Cys

310

Tyr

Tyr

Leu

Leu

Pro

390

Glu

Met

Ala

Arg

Lys

295

Arg

Ser

Met

His

Cys

375

Pro

Phe

Phe

Tyr

Gln

455

Glu

Glu

Leu

Glu

Phe

Ser

Gly

Pro

360

Pro

Glu

val

Asn

Ala

440

Ser

Glu

Gly

Lys

Gln
520

His

Asn

Glu

345

Glu

Pro 1

Pro

Leu

Gln

425

Phe

His

Thr

Thr
505

Tyr

Ser

Val

330

Cys

Ile

Gly

Gly

410

val

Pro

Lys

Gly

Tyr

490

Ser

Phe

315

Glu

Gly

Lys

Ser

Glu

395

Asn

Pro

Arg

Met

Ile

475

His

300

Lys

Leu

Gly

Gly

380

Glu

Leu

Gly

Ile

Ala

460

Cys

Phe

His

Lys

Ala

Arg

Gln

365

Gln

Ser

Ala

Ile

Leu

445

Pro

Val

Arg

Lys

Val

Ser

Gly
350

Ala ?

Phe

Lys

Gln

430

Ile

Asp

Val

Met

vVal
510

Leu
Phe

335

Gly

Glu

Lys

415

Cys

Pro

Met

Pro

Thr

495

Lys

40

Tyr

320

Tyr

Lys

Met

Gln

400

Ala

Asn

Ala

Phe

Gly

480

Asp
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atggcctcac
ctaactctgyg
attgtgcagce
actgaggtca
ttcttccgeco
ccagaggatg
ggtgcctata
gagagaagag
agcgatgeca
ggtgtactca
gcecgtgcaag
ctgcggegeg
aaccccggcea
tttgctttca
gccgaggget
tccacgecago
gggtttegtyg
gggaagctga
gtggtcagtc
gaggtgctgg
ccegggatec
cccttgaaag
ctgtgcctce
gagggcacct
ctggaaaaac
<210> 10

<211> 496
<212> PRT

gggtgaatga
acactatgaa
gtgeccttgga
tccgtgeccaa
aggtcctgge
ccaagagaag
gcattagectc
acggaggcat
tcgtgacaat
ttcecattee
tggactacta
ctctgtgcecca
accccactgg
aagaaggact
ctcagttcca
aggagcttge
gtggctatgt
tgagtgtgcg
cgccaacacce
ctgaactggc
gctgcaaccc
cggtgcagcg
tggaagagac
atcatttccg

tcagtcactt

tcaaagccag
cccatgtgtyg
gctggagcag
cattggggat
cctectgtgte
ggcagaacgc
tggaatccag
cccageagac
gctcaagcectyg
tcagtaccca
cctggacgaa
ggcacgtgac
gcaggtgcag
cttcttgatg
ttcattcaag
ttctttceac
ggaggtggta
gctgtgtecca
cteccgagecg
agccaaggct
agtgcagggce
tgctcaggaa
tggcatctgc
gatgaccatt

ccatgecaag

<213> Rattus norvegicus

<400> 10

gcttcaagga
cggagggtygg
gagctgcgtc
gcacaagcca
taccccaatc
atcttgcagg
ccgatccggg
ccgaacaaca
ctggtatctg
ctgtactcag
gagcgcgect
cgttgectgee
acccgtgagt
gctgatgagg
aaggtgctca
tcagtctcta
aacatggatg
ccagtgccag
tccttecaage
aagctcacgg
gccatgtatt
ctgggcctgg
gttgtgcccg
ctgcccccca

ttcacccatyg

atgggctgaa
agtatgcagt
agggtgtgaa
tggggcagag
ttctgagcag
cctgeggggy
aggatgtggce
tatttctate
gcgagggecy
ccgcgetgge
gggctctgga
ctcgagtact
gcatcgaggce
tataccagga
tggagatggy
agggctacat
ctgaggtgca
gccaggectt
agtttcaagce
agcaggtctt
ccttecectea
cccctgacat
ggagtggctt
tggagaaact

agtactcetg

gggaaaggtg
tcgaggaccce
gaagccgttt
acccatcacc
tcctgacttce
ccacagcctg
gcaatacatt
cacaggggec
tgcacgaaca
tgaactggac
catcgcagag
gtgcgtcatc
cgtaatccge
caacgtgtat
gccaccgtat
gggcgagtge
gaaacagatg
gatggacatg
agagagacaq
caatgaggct
agtgcagctg
gttcttctge
tgggcagcag
gcggetgetg

a

41

60

120

180

240

300

360

420

480

600

660

720

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1491
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Met

Lys

Val

Glu

Arg

65

Phe

Gln

Ile

Gly

145

Arg

Asp

Leu
225

Ala

Gly

Glu

Gln

50

Ala

Phe

Pro

Ala

Gln

130

Gly

Asp

Ala

Ala

Glu

210

Cys

Ser

Lys

Tyr

35

Glu

Asn

Arg

Asp

Cys

115

Pro

Ile

Ala

Arg

Ala

195

Glu

Gln

Arg

Val

20

Ala

Leu

Ile

Gln

Phe

100

Gly

Ile :

Pro

Ile

Thr
180

Leu ?

Arg

Ala I

Val

Leu

Val

Arg

Gly

Val

85

Pro

Gly

Ala

Val
165

Ala

Asn

Thr

Arg

Gln

Asp

70

Glu

His

Glu

Asp

150

Thr

Val

Glu

Trp

Asp
230

Asp

Leu

Gly

Gly

55

Ala

Ala

Asp

Ser

Asp

135

Pro

Met

Leu

Leu

Ala

215

Arg

Gln

Asp

Pro

40

Val

Gln

Leu

Ala

Leu

120

Val

Asn

Leu

Ile

Asp

200

Leu

Cys

Ser

Thr

25

Ile

Lys

Ala

Cys

Lys

105

Gly

Ala

Asn

Lys

Pro

185

Ala

Asp

Cys

Gln

10

Met

Val

Lys

Met

Val

Arg

Ala

Gln

Ile

Leu

170

Val

Ile

Pro

Ala

Asn

Gln

Pro

Gly

75

Tyr

Arg

Tyr

Tyr

Phe

155

Pro

Gln

Ala

Arg
235

Ser

Pro

Arg

Phe

60

Gln

Pro

Ala

Ser

Ile

140

Leu

Val

Gln

Val

Glu

220

Val

Arg

Cys

Ala

45

Thr

Arg

Asn

Glu

Ile

125

Glu

Ser

Ser

Tyr

Asp

205

Leu

Leu

Asn

Val

30

Leu

Glu

Pro

Leu

Arg

110

Arg

Thr

Gly

Pro

190

Tyr

Arg

Cys

Gly

15

Glu

Val

Ile

Leu

95

Ile

Ser

Arg

Gly

Glu

175

Leu

Tyr

Arg

Val

42

Arg

Ile

Thr

80

Leu

Gly

Asp

Ala

160

Gly

Tyr

Ala

Ile
240
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Glu

Phe

Gln

Glu

Glu

385

Pro

Gln

Leu

Ilc

Hig
465

485

Pro

Val

Val

Lys

290

Leu

Phe

Lys

Gly

Pro

370

Teu

Gly

Val

Ala

Cys

450

Pha

Glu =

Gly

Ile

Tyr

275

ys

Ala

Arg

Gln

Gln

355

Ser

Ile

Gln

Pro

435

val

Arg

<210> 11

<211> 1125
<212> DNA
<213> Canis familiaris

<400> 11

Asn
Arg
260

Gln

Val

Gly
Met

0
Ala
FPhe
Ala
Arg
Leu
420
Asp
Val
Mct

Leu

Pro
245

Phe

Phe

Gly
325

Lys

Tys

Pro

Met

Thr

Ala

Met

His

310

Tyr

Lys

Met

Gln

Ala

390

Asn

Phe

Gly

Ile
470

490

Gly Gln Val

Phe

val

Glu

295

Ser

val

Leu

Asp

Fhe

375

Tys

Pro

Lys

Phe

Ser

455

Leu

Phe

Tyr

230

Met

Val

Glu

Met

Met

360

Gln

Ten

Val

Ala

Cys

440

Gly

Pro

s Clu

265

Zla

Gly

val

Ser 13

val

Ala

Thr

Glr

Val

425

Leu

Pro

Ala

Gln

250

Cly

Glu

Pro

Lys

val

330

val

Glu

Gly

410

Gln

Cys

Gly

Mct

Thr A

Gly

Pro

Gly

315

Asn

Arg

Arg

Ala

Arg

Gln

Glu
475

Phe

Phe

Sexr

Tyr

300

Met

Leu

Pro

Gln

380

Val

Met

Leu

Gln

£60

Lys

Thr

495

Glu

Met

Asp

Cys 2

Pro

365

Glu

Phe

Tyr

Gln

Glu

445

Glu

Cys

Met
270

Thr

Gly

Thr

Ile

255

His

Gln

Glu

Glu

335

Pro

Pro

fa_ Len

Asn

Glu
430

Glu

Gly

Glu

Glu

Phe

415

Leu

Thr

Thr

Lcu

Tyr

Gla

Gln

Cys

val

Val

Ala

Ala

400

Pro

Gly

Gly

Tyr

Lau
480

43
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atgctggctce
ggcgctacge
ggtatcaaga
ggccagcage
ctggacagcc
tgtggcggga
gacgtggcey
tacctgacca
ggtggcaagt
gtcatctceg
gccctecgacg
aaggtgctgt
atagaggacg
taccaggaca
gagatggggc
ggctacatgy
cccgetggeg
ctcagcecectyg
cgcttecctge
<210> 12

<211> 374
<212> PRT

ttcacggggc
ctgatgccgg
aaccgttcac
ctataacctt
ccagcttcecc
acagcctggg
cctacgtcac
ctggagccag
cgcggacggg
agctcgacgce
tgaacgagct
gcatcatcaa
tcatccactt
acgtgtactc
ccgagtactc
gcgagtacgt
gcctgetgeg
gtgcagggac

cgggeccacyg

<213> Canis familiaris

<400> 12

cgtggttaag
gatcgaggge
cgaggtcatc
ccteccgacag
agaagatgct
gtcctacagt
caggagggac
cgacggcatt
cgtgctgatce
catccaggtyg
ccggegggee
ccecegggaac
tgcctgggaa
teccggactge
gagcaacgtg
tggecettgge
cggggaacac
gccegtgegy

ctgctgeecct

gtgaaacggg
ctgaccacct
cgcgecaaca
gtgatggcac
aagaaacgag
gccageccagg
ggcggagtge
tctacgatcc
cccatcccac
aactactact
gtgcaggagyg
cccacaggtc
gagaagctct
agattccact
gagcttgegt
ttecteccge
ggggcccatc
cgaggtcctg

gggactgaac

gccggetgeg
gttgcctect
tecggggacge
tgtgcaccta
cccggaggat
gcgtcaactg
ccgeggacce
tgaagatcct
agtaccccct
tggacgagga
ctaaggacca
aggtgcaaag
ttctcctgge
ccttcaagaa
ccttecacte
ggcccecacca
tcagggggee
ctggggeccece

cctga

tccagggcett
ctttgctcag
ccaggccatg
ccccaacctyg
cctacaggct
catccgegag
cttcaacatt
ggtgtceggyg
ctactcggcece
gaactgctgg
ctgtaacccc
caggaagtgc
agatgaggtg
ggtgctctac
tacctccaag
cteggeectyg
tgtgcatgag

gggctccecg

Met Leu Ala Leu His Gly Ala Val Val Lys Val Lys Arg Gly Arg Leu

1

5

10

15

Arg Pro Gly Leu Gly Ala Thr Pro Asp Ala Gly Ile Glu Gly Leu Thr

20

25

30

44

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1125
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Thr

Val

Ile

65

Leu

Ile

Gln

Arg

Gly

145

Gly

Tyr

Arqg

Ile

225

Ile

Ala

Asn

Glu
305

Cys

Cys

Ile

50

Thr

Asp

Leu

Gly

Asp

130

Ala

Gly

Tyr

Leu

Ala

210

Ile

Glu

Asp

Ser

Val

290

Tyr

Ala

Val

Ala

Pro
370

Cys

35

Arg

Phe

Ser

Gln

Val

115

Gly

Ser

Lys

Asp

195

Val

Asn

Asp

Glu

Phe

275

Glu

Val

Gly

His

Gly

355

Gly

<210>13
<211> 1623
<212> DNA

<213> Xenopus laevis

Leu

Ala I

Leu

Pro

Ala

100

Asn

Asp

Ser

Ala

180

Glu

Gln

Pro

Val

Val
260

Lys

Leu I

Gly

Gly

Glu

340

Ala

Thr

Leu

Arg

Ser

85

Cys

Cys

Val

Gly

Arg

165

Val

Glu

Glu

Gly

Ile

245

Tyr

Lys

Leu

Leu

325

Leu

Pro

Glu

Phe

Ile

Gln

70

Phe

Gly

Ile

Pro

Ile

150

Thr

Ile

Asn

Ala

Asn

230

His

Gln

Val

Ser

Gly

310

Ser

Gly

Pro

2la

Gly

55

Val

Pro

Gly

Arg

Ala

135

Ser

Gly

Ser

Cys

Lys

215

Pro

Phe

Asp

Leu

Phe

295

Phe

Arg

Pro

Ser

Gln

40

Asp

Met

Glu

Asn

Glu

120

Asp

Thr

Val

Glu

Trp

200

Asp

Thr

Ala

Asn

Tyr

280

His

Leu

Gly

Gly

Pro
360

Gly

Ala

Ala

Asp

Ser
105

Asp 1

Pro

Ile

Leu

Leu

185

Ala

His

Gly

Trp

Val
265

Glu

Ser

Pro

Glu

Ala

345

Arg

Ile

Gln

Leu

Ala

20

Leu

Phe

Leu

Ile

170

Leu

Cys

Gln

Glu

250

Tyr

Met

Thr

Arg

His

330

Phe

Lys

Ala

Cys

75

Lys

Gly

Ala

Asn

Lys

155

Pro

Ala

Asp

Asn

Val

235

Glu

Gly

Ser

Pro

315

Gly

Thr

Lys

Met

60

Thr

Lys

Ala

Ile

140

Ile

Ile

Ile

Val

Pro

220

Gln

Lys

Pro

Pro

Lys

300

His

Ala

Pro

Pro

Pro

a5

Gly

Tyr

Arg

Tyr

Tyr

125

Tyr

Leu

Pro

Gln

Asn

205

Lys

Ser

Leu

Asp

Glu

285

Gly

His

His

Val

Gly
365

Phe

Gln

Pro

Ala

Ser

110

Val

Leu

val

Gln

Val A

190

Glu

vVal

Arg

Phe

Cys
270

Tyr

Tyr

Ser

Leu

Arg A

350

Pro

Thr

Gln

Asn

Thr

Thr

Ser

Tyr

175

2

Leu

Leu

Lys

Leu
255

Ser

Met

Ala

Arg

335

Arg

45

Glu

Pro

Leu

80

Arg

Thr

Gly

160

Tyr

Arg

Cys

Cys

240

Phe

Leu

320

Gly

Gly

Cys
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<400> 13
atgagtattc

aggagcagat
ggaacgccgce
tgcaaccgga
gtgaggggce
aagaagccat
aaacccgtta
gacaacaagt
gggcacagca
gccaagtaca
tecacggggy
aaatcccgaa

gcagagttgy

gacatcaacy agctgcggag
ctgtgcatta ttaacccagg
gacgtgatce gttttgectge
gataatgtct atgccaaggg
ggacccaagt attcagaaac
atgggagagt gcgggttcag
aagcaacaac taaccaagtt
ttacttgatg tgattgtgaa
tctgagaaac aggctgtget
ctaaaccaag cgcctgggat
aggatccaca tcccagagaa
atgttcttct gtatgaagct
tttggacaac gtgagggcac

ctgaagagcc tgttagagcg

tag

<210> 14
<211> 540
<212> PRT

tcagggagte
tgccecececca
tggctgaacc
tcctgactcet
ccatcgtcat
tcacagaagt
ctttectgeg
tccecggagga
ttggggccta
ttgagagaag
ccagtgactc
ctggggtgat

atgccgtgeca

<213> Xenopus laevis

<400> 14
Met Ser Ile
1

Ser Val Val

Leu Cys Pro
35

Gly Lys Val
50

Leu Thr Leu
65

Val Arg Gly

Leu Arg Gly
5

Phe Arg Ser
20

Leu Arg Ser
Thr Arg Lys

Asp Ser Met
70

Pro Ile Val
85

agcactagey
aaaccctaca
tgaagagaat
ctgtgccttt
gctggaactyg
agggggttac
ggtgtctygty
cccaccaaag
caataacctg
ccgetgtaac
ggccattaaa
gctggaagag
tcaccatttc

gctgaaggat

tetgagggay
gctcacttct
ggacgggaaa
ggactccatg
cagggctgtyg
gatcaaagcc
ccaggtgagt
cgtgaagcag
cagcgcocago
ggatgggggt
tattgtgaca
gatccecgate

ggttaattat

gaggcccgaa
gggcaggtge
cttttectga
cactccttea
gcttectttee
atggaagtga
cgtctgtgec
cctggggage
gctgagaaag
ccagtccagg
cttgcacagg
actggcattt
aggatgacca

ttccaccaga

gtgctggcee
gcectectgt
gttactcgea
aatccctgta
gagctggaga
aatattggag
gccatctgtce
aaggcagcga
caagggattg
atcctgtcecg
atgctgaagt
cctcaatacc

tatctggatg

aacattgtga
agagccgcaa
tggcggatga
aaaaggttct
actccacatc
tcaatatgga
ccccagtgee
cctectacaa
ctcgtectcac
gagccatgta
ctgagggaca
gtgtggtacc
tecctcectee

aatttatgga

ccaatgctte
gccecectecag
agatgtctga
tccagaaagt
aagaactgca
atgcccatge
tgtacccega
ggatcctgea
aagtgatccg
accccaacaa
tgctggtatce
cgctgtatte

aggagaactg

Ser Leu Arg Gly Val Leu Ala Pro

10

Arg Leu Pro Pro Gln Leu Thr Ser

25

30

Leu Ser Gly Thr Pro Leu Ala Glu

40

45

Met Ser Glu Asn Gly Thr Cys Asn

Asn Pro Cys Ile Gln Lys Val Glu

75

Ile Arg Ala Val Glu Leu Glu Lys

90

tgttgtgttt
gtcgctgteg
gaacgggaca
ggaatacgca
gcagggggta
aatgggtcag
gctcatgaat
ggcgtgtgge
acaagatgtg
catctacctc
tgggcaaggyg
tgcggeectg

ctgggcectg

ccccaaagta
gtgcattgag
ggtctaccaa
ctttgagatg
caagggatac
tecctgetgtce
ggggcaagta
acagttcatt
tgaggaaatc
ctegttteca
ggccecagac
tggaagtgga
caccgataag

tgagtattcc

Asn Ala
15

Ala Leu

Pro Asp

Arg Ile

Tyr Ala

80

Glu Leu
95

46

60

120

180

240

300

360

420

480

540

600

660

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1623
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Gln

Gly

Val

Pro

145

Gly

Arg

val

Gly

225

Ala

Cys

Arg

Phe
305

Asp

Gln

Asp

Ser

130

Glu

His

Gln

Asp

Thr

210

Val

Glu

Trp

Lys

Thr

290

Ala

Asn

Gly

Ala

115

Ala

Asp

Asp

Pro

195

Met

Met

Ala

His

275

Gly

Ala

Val

Val
100

His 2

Ile

Val

Ile

Val
180

Asn 7

Leu

Ile

Asp

Leu

260

Cys

Gln

Glu

Tyr

Lys

Cys

Lys

Gly

165

Ala

Lys

Pro

Ala

245

Asp

Asp

val

Glu

Ala
325

Lys

Gln

150

Ala

Lys

Ile

Leu

Ile

230

val

Ile

Pro

Gln

Asn

310

Lys

Pro

Gly

Tyr

135

Lys

Tyr

Tyr

Tyr

Leu

215

Pro

Gln

Asn

Lys

Ser

295

Leu

Gly

Phe

Gln

120

Pro

Ala

Ser

Ile

Leu

200

Val

Gln

Val

Glu

Val

280

Arg

Cys

Thr

105

Lys

Glu

Ala

Ala

Glu

185

Ser

Ser

Tyr

Asn

Leu

265

Leu

Lys

Leu

Ala

Glu

Pro

Leu

Arg

Ser

170

Arg

Thr

Gly

Pro

Tyr

250

Arg

Cys

Cys

Met

Phe
330

Val

Val

Met

Ile

155

Gln

Arg

Gly

Gln

Leu

235

Tyr

Arg

Ile

Ile

Ala

315

His

Thr

Asn

140

Leu

Gly

Asp

Ala

Gly

220

Leu

Ala

Ile

Glu

300

Asp

Ser

Lys

Phe

125

Asp

Gln

Ile

Gly

Ser

205

Lys

Ser

Asp

Leu

Asn

285

Asp

Glu

Phe

Ala

110

Leu

Asn

Ala

Glu

Gly

190

Asp

Ser

Ala

Glu

Ala

270

Pro

Val

Val

Lys

Asn

£Xg

Lys

Cys

Val

175

Ile

Ser

Arg

Ala

Glu

255

Glu

Gly

Ile

Tyr

Lys
335

47

Gln

Phe

Gly
160

Ile

Thr

Leu

240

Ala

Asn

Arg

Gln

320

val

DK/EP 2186905 T3



Leu

Phe

Gly

Thr

385

Leu

Lys

Lys

Cys

Pro

465

Met

Thr

Lys

Phe

His

Tyr

370

Lys

Leu

Gln

Ala

Asn

450

Glu

FPhe

Gly

Ile

Asp
530

Glu

Ser

355

Met

Leu

Asp

Phe

Arg

435

Pro

Lys

Phe

Ser

Leu

515

Phe

<210> 15

<211> 1707
<212> DNA
<213> Drosophila melanogaster

<400> 15

atgagtcgaa tgctaattaa acctgctgcc gccacagttt cggccgcatt gcagcagcac

cagcgceccage agcaacagta cgttattcge cgcectggaaat cgttcctgca caacaacage

Met

340

Thr

Glu

Val

Val

Ile

420

Leu

Val

Ala

Cys

Gly

500

Pro

His

Gly

Ser

Val

Ser

Ile

405

Ser

Thr

Gln

Met

485

Phe

Pro

Gln

Pro

Lys

Ile A

Val

390

Glu

Glu

Gly

Lys

470

Lys

Gly

Thr

Lys

Lys

Gly

Arg

Asn

Lys

Glu

Ala

455

Leu

Gln

Asp

Phe
535

Tyr

Tyr

360

Met

Leu

Pro

Gln

Ile

440

Met

Ala

Leu

Arg

Lys

520

Met

Ser

345

Met

Asp

Cys

Pro

Ala

425

Leu

Tyr

Gln

Glu

Glu

505

Leu

Asp

Glu

Gly

Pro

Pro

Lys

410

Asn

Ser

Glu

490

Gly

Lys

Glu

Thr

Glu

Ala

Pro

395

Pro

Leu

Gln

Phe

Glu

475

Thr

Thr

Ser

Tyr

Leu

Cys

Val

380

Val

Gly

Asn

Ala

Pro

460

Gly

Gly

His

Leu

Ser
540

Glu

Gly

365

Lys

Pro

Glu

Asn

Pro

445

Arg

Gln

Ile

His

Leu
525

Leu

350

Gln

Gly

Pro

Leu

430

Gly

Ile

Ala

Cys

Phe
510

Glu &

Ala

Arg

Gln

Gln

Ser

415

Ala

Ile

His

Pro

Val

495

Arg

48

Ser

Gly

Leu

Val

400

Tyr

Glu

Arg

Ile

Asp

480

Val

Met

Leu

60

120
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aacaatgcca
acgtcgcagce
ttttcaacca
cccaacttta
atcgagaagyg
atcggtgatt
ctgacctteyg
gcectgtgeca
ggtctggagy
gcctccaatt
ctcteccatga
cagtacccac
ctggaggagy
gcgaagaagg
caggtactga
ctggtgetgyg
tcgttcaaga
ttectgteca
gttctcaatc
tgcagcacca
gagccatcat
cgggccgage
cagggcgcca
aaggccaagyg
atttgcatty
acgatcctce
gccgagttca
<210> 16

<211> 568
<212> PRT

atcgacgtgce
gccatggaac
gccacaaaat
ttgccatgga
aactggaaaa
gccatgecgat
agacacgtct
ttttgaacgg
tggtgcgtcg
ggcaggacat
tcaacgccga
tgtactcgge
agaccggttg
tctgcaatcce
cccgegagaa
ccgatgaggt
aggtggcecta
cctecgaaggg
ttgatcccaa
ccgctggeca
acgatctgta
tcgtccacaa
tgtacgtctt
gcatggeccce
ttecctggeag
cgcaaacgga

tgaagaagta

ggcgaaatca
aagcggcgat
gccgtegteg
atatgccgtt
gggtgtcaag
gggccageag
gctggattca
ctgccagggt
ccaggttget
ctatctaacc
ggtgggatge
caccatctcc
gagcctggac
gcgtgecectg
catcgaggag
gtaccaggac
cgaaatgggce
ctatctggge
ggtcaaggecc
ggtggcegty
caagaaggag
ggcactgaac
tccacagatc
cgatgttttc
tggatttggt
caagctgaag

caagtag

<213> Drosophila melanogaster

<400> 16

acggcaacaq
ttcattcaac
tcgaaagcge
cgcggtecte
aagccattcg
cccttgacct
ccegattate
caatcggtygg
cagtacatcg
ggcggtgect
aaggcgectg
gaatacggca
aggaaggago
gtcgtgatca
atcattaagt
aatgtctacg
gacccctate
gagtgcggca
atgctgacca
agtgccctgg
cgcgatggca
agcttcgaag
gagatcccge
tacgcatttg
cagaagcceg

ctgatgatgg

caacggtgac
cgttagacgt
tcacactgga
tggtgattcg
accaggtgat
tcctgegaca
ccgaggacgt
gctecgtacac
agaaaaggda
ctcececggeat
gtgtcatggt
tgaccaaggt
tgcaacggtc
atccgggcaa
tcgecacacga
acaagaactc
gtaatctgga
ttegeggegg
agtcgataac
tcaatccacc
ttctggecge
gctacaaggt
ccaaggcgat
agctgctcga
gcacgtggca

agaagttccg

ggcagcagceg
ccgeocgttceco
taacataaat
tgctggggaa
ccgtgccaac
gctgttggeg
caagaagcgc
cgactcagec
tggcggecatce
caagagcatt
gceccattecg
ggattactat
ctacgatgag
tcccaccgga
taacaaggtg
caagttctgg
aatggtcagt
ttacatggag
ggcggegett
gcagcccgga
tctaaaagaa
taaccccgta
cgaggcggcc
gacgagcggc
tttcecgaage

tgtgttccac

49

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1707
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Lys

Lys

His

65

Phe

Asp

Val

His

145

Val

Val

Val

Gln
225

Ser

Gln

Ser

Ser

50

Gly

Ser

Asn

Leu

Lys

130

Ala

Thr

Lys

Gly

Ala

210

Asp

Arg

Gln

Phe

35

Thr

Thr

Thr

Val

115

Lys

Met

Phe

Lys

Ser

195

Gln

Ile

Met

His

20

Leu

Ala

Ser

Ser

Asn

100

Ile

Pro

Gly

Glu

Arg

180

Tyr

Tyr

Leu

Gln

His

Thr

Gly

His

85

Pro

Arg

Gln

Thr

165

Ala

Thr

Leu

Ile

Arg

Asn

Ala

Asp

70

Lys

Asn

Ala

Asp

Gln

150

Arg

Cys

Asp

e Glu

Thr
230

Lys

Gln

Asn

Thr

55

Phe

Met

Phe

Gly

Gln

135

Pro

Leu

Ala

Ser

Lys

215

Gly

Pro

Gln

Ser

40

Val

Ile

Pro

Glu

120

Val

Leu

Leu

Ala
200

Arg

Gly

Ala

Gln

25

Asn

Thr

Gln

Ser

Ala

105

Ile

Thr

Asp

Leu

185

Gly

Asp

Ala

Ala

10

Gln

Asn

Ala

Pro

Ser

90

Met

Glu

Arg

Phe

Ser

170

Asn

Leu

Gly

Ser

Ala

Tyr

Ala

Ala

Glu

Lys

Ala

Leu

155

Pro

Gly

Glu

Gly

Pro
235

Thr

Val

Asn

Ala

60

Asp

Lys

Tyr

Glu

Asn

140

Arg

Asp

Cys

Val

Ile

220

Gly

Val

Ile

Arg

45

Thr

Val

Ala

Ala

Leu

125

Gln

Tyr

Gln

Val

205

Ala

Ile

Ser

Arg
30

Ser

Arg A

Leu

Val

110

Glu

Gly

Leu

Pro

Gly

190

Ser

Lys

Ala

15

Arg

Ala

Gln

Thr

95

Arg

Lys

Asp

Leu

Glu

175

Gln

Asn

Ser

50

Ala

Trp

Ala

Arg

Gly

Gly

Cys

Ala

160

Asp

Gln

Trp

Ile
240
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Val

Gly

Cys

305

Gln

Asp

Tyr

Met

Ser

385

Val

Thr

Lys

val
465

Gln

Ile

Phe

Phe

Gln

545

Ala

Ser

Pro

Met

Asp

290

Asn

Val

Asn

Asp

Gly

370

Lys

Leu

Ala

Vval

Glu

450

His

Gly

Glu

Glu

Gly

530

Thr

Glu

Met

Thr
275

Arg

Pro

Lys

Lys

355

Asp

Gly

Asn

Ala

Asn

435

Arg

Lys

Ala

Ala

Leu

515

Gln

Asp

Phe

<210>17
<211> 1515
<212> DNA

<213> Caenorhabditis elegans

<400> 17

Ile

Pro

260

Lys

Lys

Arg ?

Thr

Val

340

Asn

Pro

Tyr

Leu

Leu

420

Pro

Asp

Ala

Met

Ala

500

Leu

Lys

Lys

Met

Asn

245

Gln

Val

Glu

Arg

325

Leu

Ser

Tyr

Leu

Asp

405

Cys

Pro

Gly

Leu

Tyr

485

Lys

Glu

Pro

Leu

Lys
565

Ala

Tyr

Asp

Leu

Leu

310

Glu

Val

Lys

Arg

Gly

390

Pro

Ser

Gln

Ile

Asn
470

Val

Ala

Thr

Gly

Lys

550

Lys

Glu

Pro

Tyr

Gln

295

Val

Asn

Leu

Phe

Asn

375

Glu

Lys

Thr

Pro

Leu

455

Ser

Phe

Lys

Ser

Thr

535

Leu

Tyr

Val

Leu

Tyr

280

val

Ile

Ala

Trp

360

Leu

Cys

Val

Thr

Gly

440

Ala

Phe

Pro

Gly

Gly

520

Met

Lys

Gly

Tyr

265

Leu

Ser

Ile

Glu

Asp

345

Ser

Glu

Gly

Lys

Ala

425

Glu

Ala

Glu

Gln

Met

505

Ile

His

Met

Cys

250

Ser

Glu

Tyr

Glu

330

Glu

Phe

Met

Ile

Ala

410

Gly

Pro

Leu

Gly

Ile

490

Ala

Cys

Phe

Glu

Lys

Ala

Glu

Asp

Pro

315

Ile

Val

Lys

Val

Arg

395

Met

Gln

Lys

Tyr
475

Glu

Pro

Ile

Arg

Lys
555

Ala

Thr

Glu

Glu

300

Gly

Ile

Tyr

Lys

Ser

380

Gly

Val

Tyr

Glu

460

Lys

Ile

Asp

Val

Ser

540

Phe

Pro

Thr

285

Ala

Asn

Lys

Gln

Val

365

Fhe

Gly

Thr

Ala

Asp

445

Arg

Val

Pro

Val

Pro

525

Thr

Arg

Gly

Ser

270

Gly

Lys

Pro

Phe

Asp

350

Ala

Leu

Tyr

Lys

Val

430

Ala

Asn

Pro

Phe

510

Gly

Ile

Val

Val

255

Glu

Trp

Lys

Thr

Ala

335

Tyr

Ser

Met

Ser

415

Ser

Tyr

Glu

Pro

Lys

495

Tyr

Ser

Leu

Phe

51

Met

Tyr

Val

Gly

320

Val

Glu

Thr

Glu

400

Ala

Lys

val
480

Ala

Ala

Gly

Pro

His
560
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atgcgaaccg
agaatcatgg
atggagtatg
gegaccggty
gctatgggte
gagatcatga
cttggaagtt
gtacgaaaac
gaagatgtct
atcaatcata
tattctgcecca
tctaattggt
tacgatattc
cgtgaaaata
gatgaggttt

gttcttgtgg

tccaaaggat
gacccagaag
ctcggacaag
gctctgtgga
gtcgagaagg
tacgctttce
caacaacctyg
ccaggaagtg
cagccagaac
gccgaataca
<210> 18

<211> 504
<212> PRT

tacaagcaat
ctagcggaaa
ctgttcgtgg
ctcagaagcc
aaaagccgat
aaacggacaa
gtggaggaaa
acgtggcaga
gcttgtctgg
acaacgcaaa
ctatcgaaga
ccatggatga
gagttttgtg
ttgagactat
atcaagacaa

agatgggaga

acatgggaga
tgtatgtcct
ccgtcattga
aacaagaaaa
catacagtag
cgcaaatcac
atttcttcta
gatttggaca
tcttcaaaga

agtag

tteccggactce
gactttgaac
accaatcgtg
attcccaaat
tactttecatt
atcaattcca
atccgetgga
gtatattaag
aggagcttct
gaaagtcgga
attcggactt
agctgaactt
tatcatcaat
catcaagttt
cgtctacgect

gccatacaat

atgcggaatg
tttcaaaaaa
tgccgttgtg
ggatgcagta
cattgatgga
gattccacag
tgctatgcaa
aaaagacgga

catgctctecc

<213> Caenorhabditis elegans

<400> 18

Met Arg Thr
1

Val Gln Ala Ile Ser

Gly Thr Ser Thr Arg Ile Met Ala

20

Asn Ile Asn Pro Asn Val Ile Lys

Ile val Ile
50

Gln Lys Pro
65

40

Arg Ala Val Glu Leu

55

Phe Pro Asn Val Ile
70

Ala Met Gly Gln Lys Pro Ile Thr

85

Ile Val Asn Pro Glu Ile Met Lys

100

Val Ile Glu His Ala Asn Ala Phe

115

120

gtcacaagtc
acctccaaca
atccgtgceg
gtcatcaagg
cgccagetec
tctgatgtta
gcatacagtc
agacgtgatg
gaatcaatcc
gtcatgattc
ggacaagttg
gaaagatctt
ccaggaaatc
gcacaaaaga
caaggatcgc

aaaatggaat

cgtggaggat
atgatctctg
aatccaccaa
cttgcttcte
atcagctgta
agagctgttg
cttecttgaga
acttatcatt

cggttcactg

Gly Leu Val
10

Ser Gly Lys
25

Met Glu Tyr

Glu Lys Glu

Lys Ala Asn
=

Phe Ile Arg
50

Thr Asp Lys
105

Leu Gly Ser

gctttttegg
tcaatccaaa
tggagcttga
ctaatattgg
tcgegtgtat
tcgaacatge
agagtacggyg
gaggaattce
gaaatgttct
caattccaca
gatactattt
tcaatgatca
ctaccggaca
agaacctgtt
aattccattc

tggcttcecttt

atgttgaatt
ccaaattgtg
aggaaggaga
ttaaggaacg
atccagttca
aaaaagctca
ccaccggaat
tcagaacgac

atttccacca

cacatccact
tgttatcaag
aaaagagctt
agatgctcat
tgtcaaccca
aaatgcattc
agtggaaatt
atgcaattca
caaacttttt
atatccactc
gagtgaatcg
ctgcaaagaa
agcactttct
ccttatggct
attcaagaag

ccattcggta

cttgaatctc
ctccacagta
tgcatcgtat
tgctacactc
aggagccatg
gtctttgaac
ctgtatcegtyg
aattcttcca

aaaattcctt

Thr Ser Arg Phe Phe

15

Thr Leu Asn Thr Ser
3

Ala Val Arg Gly Pro

45

Leu Ala Thr Gly Ala

60

Ile Gly Asp Ala His

Gln Leu Leu Ala Cys

95

Ser Ile Pro Ser Asp
110

Cys Gly Gly Lys Ser

125

52

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

260

1020

1080

1140

1200

1260

1320

1380

1440

1500

1515

DK/EP 2186905 T3



Ala

Val

145

Glu

Ile

Gly

Met

225

Ty

Gln

Tys

Tyr

Met

305

Phc

val

Gln

385

Val

Gln

Val

Met

Phe

465

Gln

Gln

Gly
130

Ala

Lys

Pro

Leu

210

Asp

Asp

Ala

Ala
290

Gly

Lys

Leu 7

Nla =

val

370

Glu

Glu

Gly

Glu

Gln

450

Gly

Pro

Lys

Ala

Clu

Val

_eu

Ile

195

Gly

Glu

Ile

Zeu

Asn

275

Gln

Glu

Gly

Lys

Lys

Ala

Lys

435

Leu

Gln

Glu

Phe

Tyr

Tyr

Cys

Phe

180

Pro

Gln Vv,

2la

Arg

Gly ¢

Fro

Tyr

Pro

Asp

Ala

Met

420

Ala

Leu

Lys

Leu

Leu
500

Ser

Ile

Leu

165

Gln

Glu

val

245

Arg

Phe

Tyr

Met
325

Pro

Ala

Tyr

405

Tyr

Gln

Glu

Asp

Phe
485

Gln

Asn

Tyr

Gly

Leu

230

Glu

T.eu

Gln

Asn

310

Gly

Pro

Lys

Val

390

Ser

Ala

Ser

Thr

Gly

470

Lys

Glu

Ser
135

Tar Gly V.

Arg Arg Asp

Gly

Gly 2Zla

His Asn Asn

Pro

Tyr
215

185

Leu Tyr
200

Tyr Lel

Glu Arg Ser

Cys

Asn

Met

Ile Ile
Ile Glu
2

Ala Asp
230

Phe His Ser

295

Lys Met Glu

Glu Cys Gly

Glu Val Tyr

345

Thr Val Lou

375

Leu

Ser

Phe

Leu

Thr

455

Thr

Asp

Tyr

Cly Gly

Ile

140

155

Ser Glu

170

Ala Lys

Ser Ala

Ser Glu

Phe Asn

Ile

Sexr

Lys

Ser

220

235

Asn Pro

250

Thr Ile

Glu val

Phe Lys

Leu Ala

Asp

Gly

Ile

TYT

Lys

val

Pro

Ile

Val

Ser A

His

Asn

Lys

Gin

Ly

Axg

Gly Va

190

le Glu

285

300

315

Met Arg

330

Gly Gln 7

2la Ser

Ala Ser Leu

Ile Asp Gly

410

Pro Gln Ile
425

Asn Gln Gln

440

Gly Ile Cys

Tyr His Phe

Met Leu Ser

Lys

490

Lys

395

Ile

Thr

Pro

Ile

Arg

475

Arg

Gly

Phe

Tyr

Val

Phe

Gly

Ly

Val

s Lys

Cys

Leu

His

Tyr

Glu

Trp

Lys

Thr

Lys Hi

Ser

169

val

Mat

Phe

Gla

249

255

350

365

380

Glu

Ser

Ile

Asp

Val

460

Thr

Phe

Ala

Arg

Cys

Pro

Phe

445

Pro

Thr

Thr

Leu

Ala

Asn

Gln

430

Phe

Gly

Ile

Asp

val

Ser

val

Mct

Trp

Gly

Gln

Val

Gla

val

320

Thr

Pro

415

Arg

Tyr

Ser

Leu

Phe
495

53

Gla

Ala

Leu

400

Val

Ala

Ala

Gly

Pro

480

His
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<210>19

<211> 1458

<212> DNA

<213> Oryza sativa japonica

<400> 19

atgttcggecg gcggcggcecgg cggcgggagg aagccgctgg actacgagga goctgaacgag 60
aacgtgaaga aggtgcagta cgcggtgcgg ggggagcotgt acctgeogecgce ctccgagcetce 120
cagaaggagyg gcaagaagat catcttcacc aacgtcggca acccacacgce gctcggcecag 180

aagccgetca ccttcecceceg ccaggttgtg gegetgtgee aggcccectt cectgctcegat 240

gatcccaacg tcggecttat cttccececgec gacgceccatcg cgecgggccaa gcactaccteo 300
gocatggeac ccggtggact aggtgcttac agtgattcce gaggtatcece tggtattagy 360
aaggaagtcyg ccgagttcat cgagaggcgt gatggttatc caagtgatce agaacttatt 420
tacctcacag atggtgccag caaaggtgtyg atgcaaatgc tgaataccat tatcagaaat 480
gagagagatg ggattctggt tcctgttcca caatacccge tttattctge tgccatttce 540

ctctttggtg gttctctcgt gccatactac ttagaagaag aggctaactg gggacttgac 600

ttcgtcaate tccgacagac tgtggegtca gcgecggtcaa agggaatcac tgttcgagea 660
atggtgatta tcaacccagg aaaccctact ggccaatgcce ttagtgaagg aaacataaag 720

gaacttctca aattctgctt ccatgagaac ttagttctgc ttgcagatga agtctatcaa 780

cagaacattt atcaagatga gcgcccattt ataagtgcta gaaaggttct gtttgacatg 840
ggtcctceccta tgagcaggga agttcagctg gtttctttce atactgtgtc aaaaggatat 200
tggggggagt gtggacaacg tggagggtat tttgaaatga caaatcttcc tcccaagaca 260

gtagacgaga tctacaaggt tgcatcaatc gcactcagtc caaatgttcce tgggcagatc 1020
tttatgggtt taatggttaa ccctectaag cctggagata tetecttatct gaagttttet 1080
gctgaaagca agtctatccet cgagtctttyg aggaggagag cacgcctgat gacagatggt 1140
ttcaatagtt gccgaaatgt tgtctgcaat ttcacagaag gagctatgta ctcttteccce 1200
caaatacgct taccaccaaa agctatagat gcagccaaaa gggctggcaa agcggccgat 1260
gttttctact gcctcaaget tcecttgaageca actggaatat ccactgttcc agggtcaggt 1320
ttcggacaaa aagaaggggt gttccacctyg aggacgacca tcectgecage tgaggaggac 1380
atgcctgcca tcatgaccag cttcaagaag ttcaacgaca ctttcatgga tcagtacgat 1440
ggctactcca ggatgtga 1458
<210> 20

<211> 485

<212> PRT
<213> Oryza sativa japonica

<400> 20
Met Phe Gly Gly Gly Gly Gly Gly Gly Arg Lys Pro Leu Asp Tyr Glu
1 5 10 15

Glu Leu Asn Glu Asn Val Lys Lys Val Gln Tyr Ala Val Arg Gly Glu
20 25 30

Leu Tyr Leu Arg Ala Ser Glu Leu Gln Lys Glu Gly Lys Lys Ile Ile
35 40 45

Phe Thr Asn Val Gly Asn Pro His Zla Leu Gly Gln Lys Pro Leu Thr
50 55 60

Phe Pro Arg Gln Val Val Ala Leu Cys Gln Ala Pro Phe Leu Leu Asp
65 70 75 80

Asp Pro Asn Val Gly Leu Ile Phe Pro Ala Asp Ala Ile Rla Arg Ala

54



Lys

Arg

Gly

145

Glu

Ala

Glu

Ala

Asn

225

Glu

Glu

Ala

Gln

Gly

305

val

His

Arg

Arg

130

Ala

Arg

Ala

Glu

Ser

210

Pro

Leu

Val

Arg

Leu

290

Gln

Asp

Tyr

Gly

115

Asp

Ser

Asp

Ile

Ala

195

Ala

Gly

Leu

Tyr

Lys

275

Val

Arg

Glu

Leu 7

100

Ile

Gly

Lys

Gly

Ser

180

Asn

Arg

Asn

Lys

Gln

260

Val

Ser

Gly

Ile

Pro

Tyr

Gly

Ile

165

Leu

Trp

Ser

Pro

Phe

245

Gln

Leu

Phe

Gly

Tyr
325

Met

Gly

Pro

Val

150

Phe

Gly

Lys

Thr

230

Cys

Asn

Phe

His

Tyr

310

Lys

Ala

Ile

Ser

135

Met

Val

Gly

Leu

Gly

215

Gly

Phe

Ile

Asp

Thr

295

Phe

val

Pro

Arg

120

Asp

Gln

Pro

Gly

Asp

200

Ile

Gln

His

Tyr

Met

280

Val

Glu

Ala

Gly

105

Lys

Pro

Met

Val

Ser

185

Phe

Thr

Cys

Glu

Gln

265

Gly

Ser

Met

Ser

Gly

Glu

Glu

Leu

Pro

170

Leu

Val

Val

Leu

Asn

250

Asp

Pro

Lys

Thr

Ile
330

Leu

Val

Leu

Asn

155

Gln

Val

Asn

Arg

Ser

235

Leu

Glu

Pro

Gly

Asn

315

Ala

Gly

Ala

Ile

140

Thr

Tyr

Pro

Leu

Ala

220

Glu

Val

Arg

Met

Tyr

300

Leu

Leu

Ala

Glu

125

Tyr

Ile

Pro

Tyr

Arg
205

Met 1

Gly

Leu

Pro

Ser

285

Trp

Pro

Ser

Tyr

110

Phe

Leu

Ile

Leu

Tyr

190

Gln

Asn

Leu

Phe

270

Arg

Gly

Pro

Pro

Ser

Ile

Thr

Arg

Tyr

175

Thr

Ile

Ile

Ala

255

Ile

Glu

Glu

Lys

Asn
335

55

Asp

Glu

Asp

Asn

160

Ser

Glu

Val

Ile

Lys

240

Asp

Ser

Val

Cys

Thr

320

Val
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Asp

Arg

385

Gln

Lys

Ile

Met

Gly

Gly

Ile

Leu

370

Asn

Ile

Ala

Ser

Leu

450

Thr

Tyr

Gln

Ser

355

Arg

Val

Arg

Ala

Thr

435

Arg

<210> 21

<211> 1452
<212> DNA
<213> Oryza sativa japonica

<400> 21

atggctgcte

gcagtgcgtg

ccagggtctec

ggtcagaagc

ttggaaaagg

attcttgccect

gggctgcgty

gacgacattt

Ile

340

Tyr

Arg

Val

Leu

Asp

420

Val

Thr

Arg

Phe

Leu

Arg

Cys

Pro

405

val

Pro

Thr

Lys

Met
485

ccagcgtcge
gagagattgt
ttccttttga
cagttacatt
aggaaaccaa
cgattcctgg
atgcaattge

tccttactga

Met

Lys

Ala

Asn

390

Pro

Phe

Gly

Ile

Lys
470

Gly

Phe

Arg

375

Phe

Lys

Tyr

Ser

Leu

455

Phe

Leu

Ser

360

Leu

Thr

Ala

Cys

Gly

440

Pro

Asn

cgtcgacaac
gatccatgcet
tgagatccta
cttcagggag
atcattgttc
aagagcaact
tgctggaatt

cggagcaagc

Met

345

Ala

Met

Glu

Ile

Leu

425

Phe

Ala

Asp

Glu

Thr

Gly

Asp

410

Lys

Gly

Glu

Thr

Asn

Asp

Ala

395

Ala

Gln

Glu

Phe
475

ctcaacccca

cagcgectge

tactgcaaca

gttattgctc

agtgctgatg

ggagcataca

gcatcacgtg

cctggagttce

Pro Pro Lys Pro Gly
350

Lys Ser Ile Leu Glu

365

Gly Phe Asn Ser Cys

380

Met Tyr Ser Phe Pro

400

Ala Lys Arg Rla Gly

415

Leu Glu Ala Thr Gly
430

Lys Glu Gly Val Phe

445

Asp Met Pro Ala Ile

460

Met Asp Gln Tyr Asp

aggttttgaa
agcaacagct
ttgggaatcc
tttgtgatca
ccatttctcg
gccacagceca
acggatacce

acatgatgat

480

ttgtgagtat
acagactcaa
ccagtctctt
tccatgettg
agcaacaaca
gggcatcaaa
tgcaaatgca

gcagttactg

56

60

120

180

240

300

360

420

480

DK/EP 2186905 T3



ataaggaacg
tccattgete
ggtttggaga
gttagggctt
aaccaacggyg
gtgtaccaag
agatccatgy
ggatattatg
ccagttagag
cagatccttg
tacaaggcag
aatgctttca
ttccectecage
cctgatgett
tctggatttg
gagaagatcc
taccgcgact
<210> 22

<211> 483
<212> PRT

agaaagatgg
ttcatggtgg
tctctgacct
tggtagttat
acatagtgaa
agaacatcta
gatacaacga
gtgaatgtgg
agcagatcta
ccagcctegt
agaaagatgg
acagtcttga
ttagtctgece
tctatgeect
gccaagttcce
ccgegateat

ga

cattctctge
agctcttgte
taagaagcaa
caatccagga
gttctgcaaa
tgttgacaac
ggatgatctc
caaaagagga
caaagtggcg
catgaatcca
aatcctccaa
gggaattaca
acaaaaggca
tegtctecte
tggcacatgg

ctececgette

<213> Oryza sativa japonica

<400> 22

Met Ala Ala Pro Ser Val Ala Val

1

Asn Cys Glu Tyr Rla Val Arg Gly

20

Leu Gln Gln Gln Leu Gln Thr Gln

35

40

Ile Leu Tyr Cys Asn Ile Gly Asn

50

55

Val Thr Phe Phe Arg Glu Val Ile
70

ccaattcctc aatatccttt

ccgtattatec ttaatgaatc

ctcgaagatt ctcggttgaa

aatccaactg ggcaggttct

aatgagggac ttgttcttct

aagaaattta actctttcaa

cctttagtat catttcaatc

ggctacatgg agattactgg

tcagtgaact tatgttccaa

ccaaaggctg gagatgcatc

tcattagctc gccgtgcaaa

tgcaacaaaa ctgaaggagc

attgacgctg ctaaagctgce

gaggcaaccqg gaattgttgt

cacatcagat gcacaatcct

aaggcattce atgagggctt

Asp

Glu

25

Pro

Pro

Ala

Asn

10

Ile

Gly

Gln

gtactcagcc
aacaggctgg
aggcattgat
tgctgaggaa
ggctgatgag
gaagatagcg
tgtttctaag
cttcagtgct
tatcactggc
atatgcttca
ggcattggag
aatgtacctc
taacaaagca
tgtcectgga
gccacaggag

catggcageg

Leu Asn Pro Lys Val Leu

15

Val Ile His Rla Gln Arg

30

Ser Leu Pro Phe Asp Glu

45

Ser Leu Gly Gln Lys Pro

60

Cys Asp His Pro Cys Leu

75

57

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440Q

1452
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Arg

Tyr

Gly

Leu

145

Ile

Tyr

Lys

Val
225

Phe

Asp

Glu
305

Glu

Ala

Ser

Ile

130

Thr

Arg

Tyr

Leu

Gln

210

Val

Gln

Ala

Asn

Leu

290

Cys

Lys

Thr

His

115

Ala

Asp

Asn

Ile

Arg

Asp

Ser

275

Pro

Gly

Glu

Thr

100

Ser

Ser

Gly Z

Glu

Ala

180

Glu

Glu

Asn

Asp

Glu

260

Phe

Leu

Lys 7

Glu

85

Ile

Gln

Arg

Lys

165

Ser

Ser

Asp

Pro

Ile

245

Val

Lys

Val

Thr

Leu

Gly

Asp

Ser

150

Asp

Ile

Thr

Gly

230

Val

Tyr

Lys

Gly
310

Lys

Ala

Ile

Gly

135

Pro

Gly

Ala

Gly

Arg

215

Asn

Lys

Gln

Ile

Phe

295

Gly

Ser

Ser

Lys

120

Tyr

Gly

Ile

Leu

Trp

200

Leu

Pro

Phe

Glu

Ala

280

Gln

Tyr

Leu

Ile

105

Gly

Pro

Val

Leu

His

185

Gly

Lys

Thr

Cys

Asn

265

Arg

Ser 1

Met

Phe

90

Pro

Leu

Ala

His

Cys

170

Gly

Leu

Gly

Gly

Lys

250

Ile

Ser

Glu

Ser

Arg

Asn

Met

Pro

Gly

Glu

Ile

Gln

235

Asn

Tyr

Met

Ile
315

Ala

Arg

Asp

Ala

140

Met

Ile

Ala

Ile

Asp

220

Val

Glu

Val

Gly

Lys

300

Thr

Asp

Ala

Ala

125

Asp

Met

Pro

Leu

Ser

205

Val

Leu

Gly

Asp

Tyr

285

Gly

Gly

Ala

Thr

110

Ile

Asp

Gln

Gln

Val

190

Asp

Arg

Ala

Leu

Asn

270

Asn

Tyr

Phe

Ile

95

Gly

Ala

Ile

Leu

Tyr

175

Pro

Leu

Ala

Glu

Val

255

Lys

Glu

Tyr

Ser

58

Ala

Ala

Phe

Leu

160

Tyr

Lys

Lys

Asp

Gly

Ala
320
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Asn

Ala

Ser

385

Phe

Ala

Thr

Thr

Ala

465

Tyr

Val

Ile

Gly

Gln

370

Leu

Pro

Asn

Gly

Trp

450

Ile

Arg

Arg

Thr

Asp

355

Glu

Gln

Lys

Ile

435

His

Ile

Asp

<210> 23
<211> 1722
<212> DNA

<213> Cyanidioschyzon

<400> 23

atgcaacacg

tatctccgta

gccgacggga

gcggegeagt

ctagaaaaag

Glu

Gly

340

Ala

Leu

Gly

Leu

Ala

420

Val

Ile :

Ser

tgttggcggg
tagggcgaag
cgcgocggceg
acgctgtgeg

gaggaccaga

Gln

325

Gln

Ser

Ala

Ile

Ser

405

Pro

Val

Arg

Ile

Ile

Tyr

Arg

Thr

390

Asp

Val

Cys

Phe
470

Tyr

Leu

Ala

Arg

375

Cys

Pro

Ala

Pro

Thr

455

Lys

Lys

Ala

Ser

360

Ala

Asn

Gln

Phe

Gly

440

Ile

Ala

merolae

tegggtaggg
gaataggagc
aaaagcgetc
tggtgaattyg

agctgccgea

Val

Ser

345

Tyr

Lys

Lys

Lys

Tyr

425

Ser

Leu

Phe

Ala

330

Leu

Lys

Ala

Thr

Ala

410

Gly

Pro

His

Ser

Val

Ala

Glu
395

Ile

Phe

Gln

Glu
475

cgtagaacgt

cacggtgtaa

gacttgcgaa

ccecactegeg

ctgcecgttta

Val Asn Leu Cys Ser

335

Met Asn Pro Pro Lys
350

Glu Lys Asp Gly Ile

365

Glu Asn Ala Phe Asn

380

Gly Ala Met Tyr Leu

400

Asp Ala Ala Lys Ala

415

Arg Leu Leu Glu Ala
430

Gly Gln Val Pro Gly

445

Glu Glu Lys Ile Pro

460

Gly Phe Met RAla Ala

ttgggctget
gcgcagggat
ccataaacca
ctgcgegact

aggaaataat

480

caatttcagt
gccgcacgaa
gcgecgtggta
gcaacagact

ttactgcaac

59

60

120

240

300
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atcggaaatc
ctgtgcgact
ccegecgacyg
ggagcgtact
aacaagcggyg
ttgacaaatg
gcagcgctca
cgaccgggty
ctagggatcyg
acggagctaa
gtegtcatct
ctgatggatt
aacgtgtact
ccggaggagy
gtcggagagt
gcacgtgaac
gtcatgatcg
cagaaagaga
gcatttaaga
ccgagcatca
gatacgtttt
gggttcggca
tacctgcgga
cgggctcatc
<210> 24

<211> 574
<212> PRT

cacaggcact
gtccggactt
tgcgcgaage
cggactccca
acggcattca
gttcatcgag
gcgcggacgg
tgctgattce
aagcgctaca
cggaacaggt
caccggggaa
ttgcgtatcg
tggatggteg
tccaggagtc
gtggtcgecg
aactcctgaa
actgtgtggt
aacttgageg
gtatgcgegyg
ctgtgggcac
actgtgtcag
tgcattccaa
cgactatttt

acgaggagtt

<213> Cyanidioschyzon

<400> 24

tgggaacccg
ggcagcggca
gacggaacga
gggagtgccy
cgaggactcc
cgcgatccte
taccaacggc
agtgccacag
ctaccatctc
tcgacaggca
tectaccgga
agagggactc
gaaattcgag
gctggaactc
cggcggcetac
actcgctagt
gegeecgeeyg
ttatgaaagt
tgtgcaatge
gaaagcactc
ccttttggaa
tgaaccaaca
gcctcececggag

tcttcaaaag

merolae

ccattcactt
ctcececggaga
atcctacgct
atcattcgac
gaatttgcag
atgctcatgg
gtatcgecatg
tatccgattt
gttcaggage
cgctcecegtg
caattgcttc
ctactcctgg
tcgtttcgaa
gtgtcgectct
atgctgttat
atcatgctct
gagccgggee
ttgcggegac
aaccctagtg
caggcagcgc
cgaactggta
tccagtgtce
gaaaagctcg

tatcccecegg

accaccggceg
aggagcgtga
ccgctggact
aagatgtggc
ctcgagtgaa
cgctgttgag
gacgcgaaac
actcggeget
agaattggtc
gcatcgaagce
atccggcgaa
ctgatgaggt
gagtgctgca
actccgeccag
caccgggcgt
gcccaaacct
aaccatcata
gtgcgecatcg
agggcgccat
aaaagtccaa
tctgtgtggt
cgaacggttc
aacccgtcat

ac

ggtcatggca
aaaactgttc
cggcggtacg
agagttcatg
ggatgtgttt
cggttccgac
acgttccatg
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atgttatcac
aagtcatatc
cctttttecta
ctacagagac
caatcttecge
tcgaataacg
ttgaaggcta
caactggaga
aatcctecage
caatacccag
ctagatgcca
tactcttctt
agggacgaag
gctgtcaatt
attcctcaat
tactatttag
aaagaggcta
cctacaggag

tacggtacag

ttccattceta
aatgttcagce
aggggtgget
ctagcctecga
cgtccaccag
catgaaaagt
attgaatgte
aaggcagttc
ttgttagaat
acttaccatt
agtttccata
<210> 26

<211> 592
<212> PRT

tgtctgccaa
atataaggac
cctcagccag
atagctcttc
taaacgacct
agttttatce
agtacgccgt
aggatcctca
aactacaaca
aactattaaa
ttaaacgtgc
ctcaaggtgt
gcgagatatc
acttgttatc
atccattata
atgagaattc
tacagaacga
ctgtcctatc

tagtgatagc

tgaagaaaat
tagcttettt
acatggaact
tttcattgtg
tggaagggga
taattacaag
aaaagcctca
aagaagctcg
ctactggcat
taagaacaac

aagaattttt

aaatcacttc
tctecacttca
tagtacaaag
ctggattgtt
gcgtcatttg
cgccgaacaa
tagaggtgee
atctctgcca
gaaacctctyg
ccaaaacgaa
aaagagttta
agaaggtata
atacccagag
aattttctgt
taccgctact
aggttggtca
aatcaaacct
acctgagtct

tgacgaagtt

tttgagacat
gcattcgact
cactggattc
tccegttgte
ggaatcattc
agcaatgaca
aggtgccatg
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ttgcactgtt
atttttggca

tgaccaatac

<213> Saccharomyces cerevisiae

<400> 26
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atgacaatga
aagcccgctg
gctgtaagag
ccagaagttt
gatcagaagc
ttacgagtag
agagctgagce
ggtgtgccag
cccgctacac
ttatctttat
ctttatactg
gagtcaaatt
aaacagatca
ctttctgaag
atttctgatg
aaagtcctaa
tctttacact
gaaattattg
atatgttctg
ggagacgagt
acgagagcaa
cctcagggtyg
agcgaacgcco
ggtatttgta
acaacgtttt
ttcttcagea
<210> 28

<211> 507
<212> PRT

cacaccaaca
gcaagattac
gagctattcc
tgcctttcega
ctttgacctt
gccataatga
gcctecttgaa
gaataaggca
cggaagatat
tgtgtaaaga
catccgecatce
ggtctacaaa
gaccatctgt
aaaccattgc
aggtctatca
gaaaattgca
ccatttctaa
ggttttctca
ttgtcacagg
cctatgaaca
acttattgta
caatgtatct
ttggcatcga
ctgtcccagg
tggctccagg

agtatcgtaa

ggatttgaaa
taaaaaagat
aaccagagct
tgatattatc
taccaggcaa
actggcttct
tgatattgge
aacagttgct
ttatttaacc
ttctcaaaca
tettttecaat
cagcgacgaa
gctgatagtt
caggatctgt
agaaaacatt
gcatctttat
aggattcaty
agaaataaga
acaagctgtg
agatcatgac
cgagacgttt
tttcectagg
acctgatgag
gtctgggttec
gactaaatgg

ttga

<213> Saccharomyces cerevisiae

<400> 28
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ccaggaaaat
gatgagtgcg
gatgctettt
gttgatttaa
gaaaggctga
aaggaactag
cttgttttac
ttctattgca
ggacaaagac

attcaagact

ccgcaaagga
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tgccatacta
tagtgcaaga
gtaacccaac
cgaaatacgg
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tcgataacgt
gccaaagagyg
tcaaactcat
tggtcaaacc
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agggtatcga
ctaagaaagc
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cttagatgag
tgctttgaaa
cggtgcagtt
cattacaatc
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Cys

Gly

Ala
485

Ser

Ile

val

Iyr

310

Ile

Ser

Met

Asp

330

Gln

Len

Thr

Phe G

470

Pro

Glu

Thx

Lys

295

Lys

Ile

Ile

Val
375

Glu 7

Tyz

Gly

Cys

Glu

Ile

280

Phe

Gly

Gly

Gly

Ser
360

Glu

Ala

Glu

440

Gln

Thr

Thr

265

Ile

His

Lys

Phe

Phe

345

Ile

Pro

Teu

Thr

Met

Ser

Leu

Arg

Lys

Ile

Ser

Ser

fhe

Met

330

Ser

Cys

Pro

Tiys

Phe

410

Glu

Glu

Pro

1rp
490

Ala

Asp

Met

Asp

315

Asp

Gln

Ser

Gln

Tle

395

Lys

Arg

Gly
475

1lle

Arg

Glu

Lys

300

Asn

Glu

Glu

Val

2ro

he

Glu

>he

Leu

Thr

460

Thr

Gln

Asp Phe Phe Ser Lys Tyr Arg Asn
505

500

Ile
val
285

Lys

val

Ile

Val

Gly

His

Leu

Pro

Gly

445

Gly

Asp

Cys

270

Tyr

Val

Gln

s Gly

Arg
350

Tar

Glu

Glu

Arg

430

Ile

Ile

His

I'rp

[
o
5

Leu

Gln

Leu

Leu

Gln

338

Asp

Gly

Glu

Met

Gly

41%

Leu

Glu

Cys

Val

Ile

Glu

Arg

Ala

320

Arg

Ala

Gln

wer

ATg

400

Val

Pro

Thr

Arg
480

: Glu
98

68
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atggcaatag
cgtgtgette
gaaccgatga
gggaagattc
ctgccgttca
ccgctgacat
cccgcagaat
ctgcaggacy
cggcegeacygy
gtgtacctga
ggaccggaga
acacagaata
aatccagatg
tgtctggttyg
gaggctatte
caggataatyg
caactcagag
aaggggctct
gaggagctca
ggacaagctc
caatataccc
tggaaaacgt
ctattcccta
ccagcggaty

ggaactggtt

ggtactaagt

gactaa

<210> 30
<211> 521
<212> PRT

ggatgctgag
gcactcgtag
cactagcgga
caacgcgtge
gcaaaatcat
tctaccggea
ggctgcagea
ccggaggcte
ttgcgcagtt
cecgegggtyge
caggcgtgtt
acgcggttge
agatggaacg
tgattaaccc
taacacttgce
tgtttggcga
agccaacgct
ccggegaatg
ggaaggtttt
tagtcgacct
aggaaacaag
tctgttectt
agttgcatct
agctctactg

tcggecaaat

ggatcgaaag

<213> Ashbya gossypii

<400> 30

aagaaatagc
attgagctca
cgtgaacgaa
agaggagctg
ccaagcgaac
agtgatctcg
ggcgttcaag
cgtygggagey
tattgagcgg
gtcctetget
gatcccaatc
gctgcecgtac
tgtcatccte
tgggaatccc
tgcgaagtat
tgccaagttc
ctacaagaat
tggccagegt
cgttaagttyg
tatggttggg
gagtatctat
ggagggtata
tccacagaaa
tagcgaatta

ccegggeaca

ttggaaggac

agcggcaccqg
gtaaaggacg
aacgtggtca
gagcggegge
atcggcaatc
ctgatgcaga
gcggatgtag
tactcggcgt
cgcgatggga
gtgtcttgte
cctcagtacc
tacctaaatg
gattctaaga
actggttccg
gggattgtcg
cactctatge
gtccagttag
ggtggctaca
gcttctatat
cctccecageo
cacgaattgg
gaatgcaata
gctattgaag
cttgatgaaa

tatcacgtta

ttccacaaga

ccgtgagegt
ggtcgeggtt
aggcgaagta
tggaggagca
cgcagcagcet
atccacagtt
tggtgecgtge
cgcagggtgt
tccecagcegaa
tgctgtcgac
cgctgtacac
aggctgatgg
agaggaacat
tactgtctgt
ttattgcgga
gtaaggtgct
cctetettea
tggaattgat
ctctttgtecc
aaggggatcc
aggaacggtc
tgccacaagg
cggcgcaaaa
caggcatctyg

gaactacgtt

aattttatga

tctacagggg
tgtgcctgeg
cgcggtygcgy
ccecgggeteg
gggccagaag
getggagatg
gcggaggatyg
gaaaggctac
tccagacaac
attctgcaag
tgctacgatc
gtggtctacg
cgcgcccaaa
aaaggatatg
cgaggtatac
gaaaaacctt
ctcgatcteg
cggtttecgt
agtggttacc
atcctatgag
gcaactgctg
tgctctatat
gctgggtata
cactgtccct

tttgccacct

caagtatagg

69

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1566
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Met

Val

Asp

Asn

Gln

Phe

Gly

145

Arg

Ala

Leu

Gly

Glu

50

Arg

Pro

Gly

Asn

Lys

130

Gly

Arg

Pro

Ile

Gln

Ser

35

Asn

Ala

Phe

Gln

Pro

115

Ala

Ser

Thr

Asp

Gly

Gly

20

Arg

Val

Glu

Ser

Lys

100

Gln

Asp

Val

Val

Asn
180

Phe

Val

Glu

Lys

85

Pro

Leu

val

Gly

Ala
165

Leu

val

val

Lys

Leu

Ile

Leu

val

Ala

150

Gln

Tyr

Arg

Leu

Pro

Ala

55

Glu

Ile

Thr

Glu

Val

135

Tyr

Phe

Leu

Arg

Arg

Ala

40

Lys

Arg

Gln

Phe

Met

120

Arg

Ser

Thr

Asn

Thr

25

Glu

Tyr

Ala

Tyr

105

Pro

Zla

Glu

Ala
185

Ser
10
Arg

Pro

Ala

Asn
20

Arg

Ala

Arg

Arg
170

Gly

Ser

Arg

Met

Val

Glu

75

Ile

Gln

Glu

Arg

Gln

155

Arg

Ala

Gly

Leu

Arg

60

Glu

Gly

Val

Trp

Met

140

Gly

Asp

Ser

Thr

Ser

Leu

45

Gly

His

Asn

Ile

Leu

125

Leu

vVal

Gly

Ser

Ala

Ser

30

Ala

Lys

Pro

Pro

Ser

110

Gln

Gln

Lys

Ile

Ala
190

Val
15

val
Asp
Ile
Gly
Gln
95

Leu
Gln
Asp
Gly
Pro
175

Val

70

Ser

Lys

Val

Pro

Ser

Gln

Met

Ala

Ala

Tyr

160

Ala

Ser
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Cys

Ala
225

Ile

Lys

Phe

305

Gln

Tyr

Lys

Val

385

Gln

Gln

Leu

465

Gly

Phe

Lys

Leu

Il=

210

Val

Pro

Ala

val

Tyr

290

Gly

Leu

Ser

Met

Leu

370

Asp

Tyr

Gln

Met

Lys

450

Tyr

Thr

Leu

Lys

Zeu

195

Pro

Ala

Asp

Pro

_eu

275

Gly

Asp

Arg

Tle

Glu

355

Ala

_eu

Thr

Zecu

Pro

435

Ala

Cys

Gly

Pro

Phe
515

<210> 31

<211> 1563
<212> DNA
<213> Candida albicans

<400> 31

Ser

Gln

Leu

Glu

Ser Vi

Ile

Ala

Glu

Leu

Met

Gln

Lcou

420

Gln

Phe

Pro
500

Tyr

Thr

Pro

Met

245

Cys

Val

Lys

Pro

325

Tys

Ile

Ile

Val

Glu

405

Trp

Gly

Glu

Glu

Gly

485

Asp

Phe

Pro

Glu

Lys

val

Phe

310

Thr

Gly

Gly

Gly
390

Thr

Ala

Ala

Leu

470

Gln

Thr

Lys

Cys

Leu

215

Tyr

Arg

Val

Asp

Ile

295

Leu

Teu

Phe

Leu

375

Pro

Arg

Thr

Leu

Ala

455

Leu

Ile

Lys

Tyr

Lys
200

Gly Pro

Thr Zla

Leu Zsr Glu

Val

Val

Met
230

Ile Leu
250

Ile Asn
265

Glu Ala

Ala Asp Glu

s Ser

Tyr

w
D
3

Arg
350

Cys

Pro

Pac

Tyr

440

Gln

Asp

Pro

Trp

Arg
520

Lys Asn
330

Gly Glu

345

Glu Glu

Pro Val

Ser Gln

Ile Tyr

410

Leu The

Lys Leu

Glu Thr

Gly Thr

Glu

Thr

Pro

Ile

Val

Lys 3

315

Val

Cys

Val

Gly
395

Pro

Thr

Ile
220

Gly

Leu

Tyr

300

Gln

Gly

Thr

380

Asp

Glu

Glu

Gly

205

Thr

Gly

Lys

Asn

Thr

285

Gln

Leu

Gin

Lys

365

Gly

Pro

Gly

Leu

Cln

Tzp

Lys A

2ro

Leu

Asp

Lys

Ala

Arg

350

Val

Gln

Glu

Ilec
430

445

Gly Ile Pro

460

475

490

Ile Glu

505

Asp

Gly Ile Cys

Tyr His Val

Ser Trp Lys

Ala

Thr

Arg

Asp

Leu

255

Thr

Ala

Asn

Asn

Ser

335

Gly

Phe

Tyr

Glu

415

Glu

Leu

Ile

Thr

240

Asn

Gly

Ala

Val

Lea

320

Gly

Val

Gla

400

Drg

Cys

Pro

Asp Glu

Val Pro

480

Thr Thr

495

510

Phe His

71
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atgcttagag
aattccttaa
aacccacaaa
gaattgaatg
attaatgcca
caagtattgt
aaatcacttt
tcaatagggg
tttataacta
ggggcatcaa
ttcttaatto
aagccaattyg
agagaattga
aacccgggga
attgctgctg

aaagggaaat

acttataaac
tgtggacaac
gttttcaaat
ttaatgatta
gaatcaatcc
atggaagata
tttgatccag
gatgatattt
ggatttggtc
gaatggattg
tag

<210> 32

<211> 520
<212> PRT

<213> Candida albicans

<400> 32

taaattcacg
ggtttttage
cggtcgagge
aattgattca
acattggtaa
ctcttttaca
atcctgaaga
catactctca
accgtgatgg
ctgcagtgtc
cgatcccaca
gttattatct
tcgaaaccaa
acccaacggg
aatatggaat

ttgtttcatt

atgttcaatt
gtggtggata
tggcatcgat
atcctcctea
ataacgattt
tcaaatgtaa
cccgatacca
attgtatcga
agaaaccaga

ataaatggat

attattaact
aacctttaaa
aaaatacgct
aaagcaacca
cccacagcaa
atacccggat
tgtgattgag
ttctcagggt
tggttatgta
gtatttatta
gtatcctttg
cgatgagtcg
tcaactgcaa
ggcaatttta
tgtattaatt

caagaagatt

agcatcatta
tatggaatta
taatttatgt
agaaggtgat
ggaatcaaga
taaaccaaty
taagttatat
gttattagaa
tacttatcat

aaattteccat

actcgaaaat
cctgcggatce
gtacgtggga
cagctgcatg
ttggaacaac
ttattgaaaa
cgagcacaat
gccagttatt
tcccacgeca
caaattttgt
tatactgcca
aaccattggt
ggtattaaca
tcatcacaag
gccgatgagg

ttgteggaat

cactcgacat
gttgggttca
tctgttgtct
cctagttacc
gcagaatcac
ggggccatgt
tcgagagcta
ggtacaggta
ttaagaacaa

aaatcattta

Ctcaatttat
cattgactac
aaatcccaat
gattaccatt
gtccattgac
atggagaccc
caattttgaa
tccgacaatce
acaacatttt
ctgtcaatga
ctattgecctt
caaccaatcc
tcaaggcatt
atataattga
tttatcaaga

taattgagca

cgaaaggtgt
aaccggaagt
ctggtcaagce
ccttgtacaa
tctatcaage
atattttcce
agaattccaa
tttgttgtgt
catttttacc

ttaaaaaata

gttcacttct
tcatgatatc
tattgccgat
tagcaaaatc
atggtatcgt
tgaaaccgtt
acacattgga
tattgctgaa
tttaacttcc
aaactccggg
gaataatgcc
tcaagagatt
ggtggtgatt
attgatagat
aaatattttc

agaccctcaa

tagtggagaa
taaagatgtg
attaatggag
aagcgaaacc
ttttttacaa
cactttagat
tttacaaatt
tcctggtaat
accaggtaaa

taaagatgaa

72

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

260

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1563

DK/EP 2186905 T3



Met

Met

Asp

Tyr

Leu

65

Ile

Thr

Lys

Ile

Tyr

145

Phe

Phe

Tyr
225

Arg

Gln

Val

305

Thr

Val

Phe

Leu

Phe

Pro

Ala

50

Ile

Asn

Trp

Asn

Glu

130

Ser

Ile

Leu

Ser

Leu

210

Tyr

Glu

Val

Asp

Ile

290

Ser

Tyr

Ser

Lys

Arg

Thr

Leu

Val

Gln

Ala

Tyr

Gly
115

Arg

His

Thr

Thr

Val

195

Tyr

Leu

val

Ile

275

Ala

Lys

Gly

Pro
355

Val

Ser

20

Thr

Arg

Lys

Asn

Arg

100

Asp

Ala

Ser

Asn

Ser

180

Asn

Thr

Asp

Ile

Ile ?

260

Asp

Lys

His

Glu

340

Glu

Asn

Asn

Thr

Gly

Gln

Ile

85

Gln

Pro

Gln

Gln

Arg

165

Gly

Glu

Ala

Glu

Glu

245

Glu

Glu

Lys

Val
325

Cys

Val

Ser

His

Lys

Pro

70

Gly

val

Glu

Gly

150

Asp

Ala

Asn

Thr

Ser

230

Thr

Pro

Leu

Val

Ile

310

Gln

Gly

Lys

Arg

Leu

Asp

Ile

55

Gln

Asn

Leu

Thr

Ile

135

Ala

Gly

Ser

Ser

Ile

215

Asn

Asn

Gly

Ile

Tyr

295

Leu

Leu

Gln

Asp

Leu

Arg

Ile

40

Pro

Ser

Pro

Ser

Val
120

Leu

Ser

Gly

Thr

Gly

200

Ala

His

Gln

Asn

Asp

280

Gln

Ser

Ala

Arg

Val
360

Leu

Phe

25

Asn

Ile

His

Gln

Leu

105

Lys

Lys

Tyr

Tyr

Ala

185

Phe

Leu

Trp

Ser

Pro

265

Ile

Glu

Glu

Ser

Gly

345

Val

Thr

10

Pro

Ile

Gly

Gln

90

Ser

His

Phe

Val

170

val

Leu

Ser

Gln

250

Thr

Ala

Asn

Leu

Leu

330

Gly

Phe

Thr

Ala

Gln

Ala

Leu

-

Leu

Gln

Leu

Ile

Arg
155

Ile

Asn

Thr

235

Gly

Gly

Ala

Ile

Ile

315

His

Tyr

Lys

Arg

Thr

Thr

Asp

60

Pro

Glu

Tyr

Tyr

Gly

140

Gln

His

Tyr

Pro

Ala

220

Asn

Ile

Ala

Glu

Phe

300

Glu

Ser

Met

Leu

Lys

Phe

Val

45

Glu

Fhe

Gln

Pro

Pro
125

Ser

Ser

Ala

Leu

Ile

205

Lys

Pro

Asn

Ile

Tyr

285

Lys

Gln

Thr

Glu

Ala
365

Ser

Lys

30

Glu

Leu

Ser

Arg

Asp

110

Glu

Ile

Ile

Asn

Leu

190

Pro

Pro

Gln

Ile

Leu

270

Gly

Gly

Asp

Ser

Leu 1

350

Ser

Gln
15

Pro
Ala
Asn
Lys
Pro

95

Asp

Gly
Rla
Asn
175
Gln
Gln
Ile
Glu
Lys
255
Ser
Ile
Lys
Pro
Lys

335

Ile

73

Phe

Ala

Lys

Glu

Ile

80

Leu

Leu

Val

Ala

Glu

160

Ile

Ile

Tyr

Gly

Ile

240

Ala

Val

Phe

Gln

320

Gly

Asn
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Pro

385

Glu

Ala

Met

Cys
465

Gly

Phe

Cys

370

Pro

Ser

Phe

Tyr

Tyr

450

Ile

Phe

Pro

Ile

Ser

Gln

Ile

Leu

Ile

435

Ser

Glu

Gly

Gly

Lys
515

<210> 33

<211> 1518
<212> DNA
<213> Schizosaccharomyces pombe

<400> 33

atgtttacag

ggattttgtc

aattacgccg

gaaaatcctt

cagatgggac

accttgttag

caacgatcca

ggtattcecge

Val

Glu

His

Gln

420

Phe

Arg 7

Leu

Gln

Lys

500

Lys

Val

Gly

Asn

405

Met

Pro

Leu

Lys

485

Glu

Tyr

attatccaaa
aaaatgcgtt
tccgtggage
cttcatatce
agtctcctat
accatgctga
aaatgctctt

ttgtaaggcg

Asp

390

Asp

Glu

Thr

Lys

Glu

470

Pro

Trp

Lys

Gly

375

Pro

Leu

Asp

Leu

Asn

455

Gly

Asp

Ile

Asp

Gln

Ser

Glu

Asp

440

Ser

Thr

Thr

Asp

Glu
520

tgatattaac
ctcagacctt
tttagccatt
tttcagtgag
tacattcgtt
ggaaaagtygg
aaaggaatct

acatgttgecg

Ala

Tyr

Ser

Lys

425

Phe

Gly

Tyr

Lys
505

Pro

Arg

410

Cys

Asp

Ile

His
430

Trp

Met

Leu

395

Ala

Asn

Pro

Gln

Cys

475

Leu

Ile

tgtgagtctce

aattctttga

cttgcggacg

atcgtctatg

cgacaggttt

tttcaaaatt

ggaagtttyy

gatttcatta

Glu

380

Tyr

Glu

Lys

Ala

Ile

460

Cys

Arg

Asn

caagaatgtc
atcaacaagt
agatccaaga
caaacatcgg
tatctctttg
tgttccctac
gtgcctatag

gagcgagaga

Leu

Lys

Ser

Pro

Arg

445

Asp

val

Thr

Phe

Met

Ser

Leu

Met
430

Pro

Thr

His
510

Ile

Glu

Tyr

415

Gly

His

Ile

Gly

Phe

495

Lys

74

Asn

Thr

400

Gln

Ala

Lys

Tyr

Asn

480

Leu

Ser

ggaccttgat
atttaaggca
tgatttactt
taatcctcag
ccagtaccct
ggatgtcgta
tgcttctcaa

tggatttgat

60

120

180

240

300

360

420

480
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tgcgagecat
actttgataa
tacggtgccce
aataattggg
ggtatcaacyg
tctgaaaata
gcegacgaag
cttggtgaat
gtaaattctg
gttgttaata
tgtccaccag
gatcccagtt
caatgcegtce
cacggggcca
aaagctcaga
atatgtgttg
acgtttttgyg
atggacctct
<210> 34

<211> 505
<212> PRT

ctgacatata
tcgctaggece
aaattgatct
acattgattt
ttcgtttatg
gcatggaaaa
tctatcaaaa
taagagaaaa
ttagcaaagg
ttccagagcc
ttgctggtca
atgatttgtt
agctctacga
tgtatttgca
aaattcaacc
ttcctggaag
ctaaaggaac

atgaataa

tttgactagt
aacagatggt
catgagtgga
tgaccaattt
cgtggttatt
agttttgecge
caatatttac
ggaacccgac
tcaatttggt
cgctaaggat
attattagta
catcaaagaa
gggaacaaag
tcccagegte
tgacgaattc
tggatttggg

tgaatacatt

ggtgcctcac

gtaatggttc

tctatggtat

aaaaaatcat

aatcccggta

tttgctaagg

caaaacaagt

aatcattggg

gaatgtggtc

caaatcctca

gacatgctag

gttgatgaga

cgcatgaaga

tcacttceccg

tatgcgatag

caaccagaag

gaacgatttg

<213> Schizosaccharomyces pombe

<400> 34

Met Phe Thr Asp Tyr Pro Asn Asp

1

Ser Asp Leu Asp Gly Phe Cys Gln

20

Leu Asn Gln Gln Val Phe Lys Ala

35

40

Ala Ile Leu Ala Asp Glu Ile Gln

50

55

Ile

Asn

Asp

Asn

10

Ala

Tyr

Asp

Cys

Phe

Ala

Leu

acgctgecccg
ccgctectca
cttacagcct
ttgatgaagc
atcctactgg
caaagggcat
ttcattcttt
accaagttte
aaagaggtgg
aactagctac
taaatcctcce
ttcatgaagc
gagtttcatg
aaaagttaat
aattgcttaa
gtgattatca

tcaaagctca

gcttataatg
atatcctttyg
ctcecgaggaa
atctaaaaaa
agcttgcatt
agtattgctt
taggagaaaa
gcttatttce
atatttggac
cattgacatt
taaacctggt
actgcgttta
tttagaaccc
cactacagcc
gegttecaggt
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Ile
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Glu
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Leu
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Asp
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Fro

Ty
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Lys

Cys

Asn
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Thr
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Val
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Tyr

Phe

Leu

Ile

Leu

200
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Val
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Leu
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Scr
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Phe
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Gln

Ile

Thr

Ala 2

185

Tyr

Leu
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Met

265
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Pho

Trp
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Asn
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155
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Asn
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Thr
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Glu
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Met
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Trp
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305

Val

Gly

Asp
385

Gln

Cys

Glu

Pro
465

Thr

Asn

Tyr

Lys

val

370

Leu

Cys

Leu

Glu

Phe

450

Gly

Phe

5 Asn

Ser

Leu

Leu

355

Asp

Phe

Arg

Glu

Lys

435

Tyr

Ser

Glu

<210> 35

<211> 1500
<212> DNA
<213> Aspergillus nidulans

<400> 35

atgacgaccc gaacgacagt tcctaatgcce tcgcaacgcg ctctatccac tgcggetgtt

cgttgectga ccctagacaa catcaattcg aacgtcaagg ctgccaagta tgctgttcegt

Val

Asp V

340

Ala

Met

Ile

Gln

Pro

420

Leu

Ala

Gly

Ala

Ile
500

Ser

325

Thr

Leu

Lys

Leu

405

His

Ile

Ile

Phe

Lys

485

Met

310

Lys

val

Ile

val

Glu

390

Tyr

Gly

Thr

Glu

Gly

470

Gly

Asp

Gly

Asn

Asp

Asn

375

Val

Glu

Ala

Thr

Leu

455

Gln

Thr

Leu

Gln

Ile

Ile

360

Pro

Asp

Gly

Met

Ala

440

Leu

Pro

Glu

Tyr

Phe

Pro

345

Cys

Pro

Glu

Thr

Tyr

425

Lys

Lys

Glu

Tyr

Glu
505

Gly

330

Glu

Pro

Lys

Ile

Lys

410

Leu

Arg
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Ile
490

315

Glu

Pro
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His

395

Arg

His

Gln

Asp
475

Glu

Cys
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Val

Gly

380

Glu

Met

Pro

Lys

Gly

460

Arg

Gly

Lys

Ala

365

Asp
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Lys

Ser

Ile

445

Ile

His

Phe

Gln

Asp

350

Gly

Pro

Leu

Arg

Val

430

Gln

Cys 3

Ile

Val

Arg

335

Gln
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Ser

Arg

Val
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ggagaactcg
ctgcegtttyg
cccatcactt
aaagatgccc
cttctggeccg
cgcgagagtyg
ctttacctta
gggccaaaty
tccectettga
gacatcggta
gccattgttg
aagagcgtca
cagacaaatg
caagaagtac
ggtatggtty
ttggttgcty
caatgtttgg
tatcagaagg
gaagcttttc
ttccctacta
gcagacgaat
tceggetteg
acggactggg
<210> 36

<211> 499
<212> PRT

ccgttaagge
acagcgttat
tcttecgteca
ttcgtacgtc
aagtccagag
tggccaagtt
ctggtggtge
ctggtgtect
atgctcagtg
caatcaagaa
ttatcaaccc
ttgacatcge
tgtttatcgg
ctggtaaata
gtgaatgtygg
cccaggteta
ttgaactgat
agtacaacgg
aacggatgga
tctcactgee
tctactgcct
gtcagaagga

tggagcgtat

ggaggaatac
tttcgccaac
agtcctcagt
tttcggectat
tgttggtgca
cattgaagaa
ctcttecggt
agttccgatt
tgttecttac
gtcattggaa
tggcaacccg
cgcggaagag
agaattcaca
cgacaatgtc
ccatcgcgga
caagttcatc
ggtgaaccct
catccgggaa
gggtgtcgag
tcccaagget
ccgtctectt
gaacacgctc

cgtgaagttc

<213> Aspergillus nidulans

<400> 36

cgtgtgaggce
atcggcaatc
cttatggaaa
caggatgatg
tacagtcaca
cgtgatgget
gtaaacacca
ccccagtate
cacttagaag
caggccaagq
acgggcgcett
aagctcgteg
tcgttcaaaa
gagcttgttt
ggttacttcg
agcatcatge
ccaaaggagqg
ggactgcgcce
tgccaagagc
attgaagccg
gacgccactg
cacttccgca

cattccgagt

tggcteaggg
ctcagcagct
accctcetact
ttatcgagcg
gccaaggtgc
tcccegecga
ttctgaacgt
ctctgtacac
agcagaagge
ctgcaggcac
ctttgagtce
taattgcgga
agaggctccg
cccttcacag
aactggttgg
tetgecctee
gcgagceccaqg
agcgcgectt
ctcagggtgce
ctgccgcectga
gtgtttgcgt
ctactttecct

tcatggccaa

agacaagaca
cgaccaaaag
gttaagcaac
ggecgagaag
tccecctgatt
ccctcagteg
catttgtaat
agccacttta
ttggggtacc
tgacgttcge
agctgatatc
cgaggtatac
ggagctgcag
tacttccaag
atttgatccc
tgtcatcagg
ccatgagttyg
tgccctcetat
catgtacctt
gaaccgcgec
cgtccectgge
cgcaccaggc

atacaaatag
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Asn
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Gln
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Lys
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Gly 2
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Leu
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Lys
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Leu

Gly

Gly

Asn

Leu

Arg
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Leu

Gly

Ser

Gly
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Ser

Ala

Lys

Asn

Asp
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Glu

Asp

Pro

Ser
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Thr

Pro

Phe

Gly
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Val

Trp

Ala

Pro
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Ile

Leu

Lys

Gln
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Leu

Ser
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Leu

Pro
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Val

Leu

Leu

Gly

Ala
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Thr

Ala
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Gln

Met

Phe

Glu

Ile

140

Ala

Asn

Val
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Thr
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Gly
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Leu

Leu

Glu

Gly

Val
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Pro

Ala
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Asn
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Pro
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Val

Phe

Gly
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Gly

Gly

Met

Asn

Tyr

385

Glu
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Gln
465

Thr

Lys

Val

Thr
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Lys

Met

Phe

Leu

Pro
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Asn
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Leu
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Ser
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Val

Asp
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Pro

Gly
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Asp

Glu

Trp
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<210> 37

<211> 1506
<212> DNA
<213> Aspergillus fumigatus

<400> 37

Ala 7
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Leu
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Thr
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Leu

His

Ala

Gly
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Pro
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345

Gln

Ser

Arg
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atgatcacag
ggccctegte
gtecgtggtyg
aagtctttgce
caaaaaccca
gaaaaaccgq
aagaagcttc
gtaattcggg
caagacctgt
tgcaacggtc
accctgtece
ggtaccgacg
gttcgtgcta
gacatcaaga
gtgtaccaga
ctccagcagy
tccaagggta
gaccccttgg
atcggtcagt
gagttgtatc
ctgtacgaag
tacctcttec
cggaacgccy
cceggttecyg
cccggecacty
aaatag
<210> 38

<211> 501
<212> PRT

aacccaccat
gtctecegtge
agcttgcegt
cctttgacag
tcaccttett
aggtcctgeg
ttgcggacat
agagcgtgge
acctctgcge
ccaccgcegg
ttctecaatge
tggaggccat
tcgtegtecat
gcgtgettga
ccaacgtctt
aggtgcctgg
tggtgggcga
tcgcggecga
gcctggtcega
agaaggagta
ccttcaageca
ccagcatcac
acgaattcta
gctttggaca

actgggtcga

gaccgtgcca
cgataatatc
caaggcggayg
tgtcattttc
ccgtcaagta
gtcgtcecttte
tcagagegte
caaattcatc
tggtgcgtcg
tgtccttgtg
acagtgcgtc
ccggcaatct
caaccccggt
catcgccgec
cgtgggcgag
caagtacgac
atgcggtcac
gatttacaag
acttatggtyg
caacagcatt
gatggaggge
cctgececcee
ctgtctgcge
gaaggagaac

gceggategte

<213> Aspergillus fumigatus

<400> 38

tataccacca
aatcccaacg
gaataccgtg
gccaatattg
ctcagtcttc
ggctacaacc
ggtgcctaca
gaggagcgtyg
tccggtgtta
ccgatteccce
ccataccatt
ctggtgcgeg
aacccgacgg
gaggagaagc
ttcacatcct
aatgtocgaac
cgaggcggtt
tttgttageca
aacccaccca
agcgatggece
gttgaatgec
aaggccgteg
ctcctegacyg
acgcteccact

aagttocacyg

agcggaccgce
tcaaggcggc
tgagattgge
gcaaccccca
tcgagaacac
aggacgtcat
gtcacagcca
atggcttcee
gcacgctgect
aatatcctet
tagaggagga
ccaaggccga
gtgccteget
tggtcgtcat
tcaagaagag
ttgcttctet
actttgaact
ttatgctgtg
agaagggcga
tacacaagcg
aggagcctca
aagccgccgce
caacgggtgt
tccgcecacaac

ccgagtteat

ttctgatcte
caagtatgct
caagggagac
gcagctggat
cgcattgett
tgaccgggcet
gggagcacca
cgccaacccyg
gaatgtcatc
gtacaccgcc
caaggcctgg
gggcactgag
cagccccgag
cgccgacgag
actgcgccaa
gcacagtgty
cgtcggattc
cccgecggty
gcccagttac
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gggcgecaty
tgccgaaggt
ttgcgtggte
cttccttgee
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Leu
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Leu
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Glu

Val

Leu
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Val

Ile
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Lys
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Arg
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Thr
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Arg
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Leu
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Val

Leu

Lys

Gly

Val

305

Leu

Lys
385

Gln

Val

bhe
465

Met

Arg
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Leu

Glu

290

Pro

Lys

Val

Ile

m Val
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Glu

Tyr

Gly

Glu

Arg

450

Gly

Gly

Ala
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Pro

Val
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Phe

Gly

Gly

Gly

Het

355

Tvr

Glu

Ala

Ala

435

~eu

Gln

Thr

Lys

<210> 39
<211> 1497
<212> DNA

<213> Aspergillus oryzae

<400> 39

Ile Val
245

Glu Asp
260
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Met Val
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425
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Thr

Gln
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Ile
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380

Lys
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Ala

Asn
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Tyr

Leu
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Glu
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Cys
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Pro

Thr

Gly A
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Gln
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Gln
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atggcgactc
tgcctgaacc
gagcttgctg
cctttcgaca
atcaccttct
gaagcacttc
ctegeggaty
caaagtatcyg
ttctgctgeg
cceccaggecg
ctcctgaatg
gtgactgcca
attgtggtca
aatgttcttyg
acgaacgttt
gagacaccag
atggtgggeg
gttcaggcce
tgtttgcttyg
cagaaggagt
gccttccaac
cccaccatca

gatgagttct
ggctteggece
gattgggttg

<210> 40
<211> 498
<212> PRT

agactacagt
ctgataacat
tcaaggccga
gtgtcatctt
tccgccaagt
gtacatcctt
tccagagegt
ccaaattcat
ctggtgeccte
gtgtcctegt
cgcaatgtgt
tcecgtaactce
tcaaccccgg
accttgctge
tcgagggega
gcaagtatga
agtgtggcca
agatctacaa
agcttatggt
acaatggaat
agatggaggg
ctcteccacce

actgcttgecg

agaaggagaa

aacggatcgt

gtcctacact
caacccccac
ggagtaccgc
tgccaacatc
actcagtctc
tttttatgaa
tggtgcttac
tgaggagegt
gtctggegte
ccctattecg
accctaccte
gttggcgcag
taaccctact
ggaggagaayg
gttcatttecg
ttatgtggag
cegtggtage
gcttgtgage
gaacccaccc
cagcgaggga
cgttgagtgt
caaggccatt

tctectecgac

cactctgcac

caagttccac

<213> Aspergillus oryzae

<400> 40

actacacgca
gtcacggagyg
gtgaaactgg
ggcaatccce
ctcgagaacc
caagatgtcg
agtcacagcc
gatggattcc
agcaccattc
caataccctc
ctcgaagagce
gcccggteta
ggtgcctcett
cttgttgtta
ttcaagaaga
ttggtctcte
tactttgagc
atcggacttt
aaggagggcg
ctgcacaagc
cagaaacctc
gaggctgcca

gctaccggtg

ttcecgeacaa

tccgaattta

ccttgtecac
ccaagtatgc
ccaatggaga
aacagctcga
ctcaactgtt
ttgaccggge
agggagcgce
cggccaacce
tcaatatcat
tttacactgc
aaaaggcttg
ccggcecactga
tgagcgeccga
ttgcggacga
ggcttegtca
ttcacagtgt
tggttggatt
gcccaccagt
aaggcagcta
gcgectttge
agggtgccat
aggctgagaa

tctgtgttgt

ctttectgge

tggccaagta

cccggetegt
cgtcecgtggt
caaatcgtta
ccagaaaccc
gaacaacacyg
caagaagctc
tgtgatccge
tcaggatttyg
ctgcaacggc
caccctttet
gggtaccgat
cgttcgtteg
ggatatcaag
ggtttaccag
gctgcaacag
gtctaaaggt
cgaccctgag
cattggacag
tgagctgtac
cttatacgag
gtatctcttec
ccgtgecegec

ccctggctec

ccetggeact

caaataa
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Leu
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Ser

Thr
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Leu
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Val
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Thr
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Leu

Lys
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Leu
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Ser
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Val

Pro

val
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Leu

Thr

Ile

Ala

Ser

Gln

75

Leu

Phe
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Ile

Ala
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Val

Thr

Asn

Val

Leu
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Leu

Glu

Val

Arg

140

Asn

Thr

Pro

Arg
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Lys
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Pro

Asp

Asn

Tyr

Gln
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Pro

Ile

Thr

His
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Pro
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Leu
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Leu
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Pro

Arg

225

Ile

Glu

val

Ile

Lys

305

Met.

Phe

Leu

Asn

385

Ala

Mcet

Ala

Lys
465

Asp

Tyr

Leu

Leu

210

Val

Asp

Ser

290

Tyr

Val

Asp

Cys

Pro

370

Gly

Tyr

Asp

450

Glu

Trp

Lys

Tyr Thr
195

Zeu Glu

Val Ile
Ile Lys
Ala Asp
275

Asp Tyr
Gly Glu
Pro ?
Pro Pro
355

Zys Glu
Ile Ser
Gln Gln
Zeu Phe

420

Ala Glu

435

Ala

Clu

Asn

245

Asn

Glu

Lys

val

Cys

325

Val

Val

Gly

Glu

Mct

405

Asn

Thr

Gln

Val

val

Arg

Glu

310

Gly

Gln

Ile

Glu

Gly

390

Glu

Thr

Arg

Ala Thr Gly val

Asn Thr Leu His

470

Val Glu BRrg Ile

<210> 41

<211> 1542
<212> DNA
<213> Cryptococcus neoformans

<400> 41

485

Leu Ser Let Leu Asn Ala

200

Lys Ala Trp Cly Thr Asp

215

Ala Arg Ser Thr G

r

w

220

Thr

Gly Asn Pro Thr Gly Ala

Leu Asp Leu Ala Ala Glu

265

Tyr Gln Thr Asn Val Phe

230

Leu Arg Glr Leu Gln Gln

295

300

Leu Val Ser Leu His Ser
315

His Arg Gly Gly Tyr Phe

330

Ala GIn Tle Tyr Tys Ten

345

Gly Gln Cys Leu Leu Glu

360

Gly Ser Tyr Glu Leu Tyr

375
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Leu His Lys Arg Ala Phe
395

Gly Val Glu Cys Gln Lys

410

Ile Tar Leu Pro Pro Ly

@

Ala Ala Asp Glu Phe Tyr

Cys Val Val Pro
455

Phe Arg Thr Thr

Val Lys Phe His
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Gly Ser

Gln
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Glu

val

Glu

Val

Leu
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Pro
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Val
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270

Gly

Thr

Ser

Leu
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Leu
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Leu
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Pro

Val
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atgcccagac
atcaggtcat
aaccccgcgg
aaatatgtcc
actgccaaca
cgacaaatta
aagcagattt
agtacgggtg
tttattgaag
gcttctgececg
atccccatcc
ctgccatact
agcgtggagg
ggaaacccta
tatgaggaag
gaacagcgac
gaaagtgtgyg

aggagaggty

aagatggcga
gtctcececte
atccaaaaca
ggtgtttett
cccaaagcty
gatcttcttg
gggacgttcc
ttccaaaagt
<210> 42

<211> 480
<212> PRT

ttagcaacgt
tcagtcagac
ttcaggctgt
aagtccttge
tcggtaatce
tttecttatt
accctggaga
cgtacactca
aacgcgacgg
gtgttgcttc
cccaatatcc
acctttctga
aaggcaagaa
ccggegeatg
gtatcgtect
cgttcatttc
aactggtatc

gatactttga

gtgtcacttt
cgaaacccgg
atctcaagtc
gcaacaatgc
tagaggcgge
atgcgaccgg
atttgcgagt

tcaacaagga

ctattgtcce
tatgtcacct
tcactatgct
cgatataact
ccaacaacaa
ggagtatccc
tgtgattgag
ttccaagggt
ttacccggeg
gatccttggt
cctctatacc
agcggacgac
gaagggtatc
tttgagccaa
cctecgcagac
tttcaaaaag
ttteccatteg

atgtgtcaac

atgtcctcec
agacgaatct
ccgatcatat
ggaaggagcce
gaagaagttyg
tatctgtgecg
gactgccctg

atttatggaa

<213> Cryptococcus neoformans

<400> 42

aaatcactct
ttcaaacccg
gtccgaggeg
cacaagcctt
ggtcttgatc
gatctgatgce
cgagccaggyg
gtgttgggta
gaccctcaaa
gtcgeccctee
gccacccteg
tggtcgatga
cccatcaagg
gaggcgatgg
gaggtttacc
gttttgatgg
atctcaaaag

attgataagg

gtctcaggce
taccccttat
ctcatggcectg
atgtacttgt
ggtaaggaac
gtggcaggca
tgtccecgata

aagtatgcct

tacaacgtca
cgcttactct
agctcgecgat
tgccgtttga
aagttcctct
agaaacatga
cgttacataa
tcagaaagag
atatcttect
gcagaggtga
cttacctcga
accacgatte
cgcttgtaat
aggcggttgt
agatgaacgt
atatgcccaa
gtgttagtgg

atgtgatgga

agatcggtgt
ggaaagaaga
agcatttcaa
tccegaggat
cggatgtgat
gcggttttgg
ctgctgaatt

aa

gaccatccaa
tgataccatc
caaggcggac
aaagatcgtc
cacttattgg
gcagttggcec
cgaaattgga
agtcgccaag
caccgceggt
tggctgcatg
gtctgagcct
tttgctcaag
cattaacccc
gcatctctgt
ctttgaccce
ggagatcagyg
agaatgtgga

ccaggtttac

cgacctcatg
aaccgatctg
caaaatggaa
taatatccct
gtatgctttg
ccaagaaccg

tatcggtcga
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Ser Gln
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Pro Leu
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Ser Leu
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Lys
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Ala
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7

Gly

Leu

Ile

Ile

Arg

Ser
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Phe

Leu

Glu

Tyr
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Lys

Leu

Ser

Gln
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Lys

Glu
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Tyr

Pro
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Ser

Arg
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Pro
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Ala

Tyr

Lys

Gln
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110
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Gln
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Phe

Val

Val

Ile

val

Asp

Asp

Gly

Ala

88

Arg

Lys

His

Gln

vVal

80

Pro

Leu

Val

Ala

Lys

DK/EP 2186905 T3



145

Phe

ryr

Ile

Met

Phe
305

Glu

Gly

Lys
385

Ile

Asn

Lys

Ala
465

Ile

Thr

Arg

Ihr

210

val

Ile

Glu

Asp
290

Glu

5 Asp

Pro
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Pro

Gln

Lys

Phe

Leu

450

Thr

Glu Glu Arg
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Ala Gly 2la
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Arg Gly Asp
195

Ala Thr Leu

Glu Ala Asp

Glu Glu Gly
245

Asn Pro Gly
260

Ala Val val

Glu Val Tyr

e Ser Phe Lvys

Val Glu Leu
325

Cys Gly Arg
340

Val Met Asp

Val Ser Gly

Gly Asp Glu

Asn Asn Leu
405

Met Glu Gly
420

Pro Arg Ile
435

Gly Lys Glu

Gly Ile Cys

<210> 43

<211> 1605
<212> DNA
<213> Dictyostelium discoideum

<400> 43
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Asp G

Gly

Ala

Asp

230

Lys

Asn

His

Glin

Lys

310

Val

Arg

Gln

Gln

Ser

390

Lys

Val

Asn

Pro

Ala
470

Ala Gly

Cys Met

Lyz Leu

215

Trp

Lys Lys

Pro Thr

Leu Cys

Met. 7

235

Val Leu

Gly Gly

Val Tyr

Ile Gly

375

T'yz

Ser Arg Ser

Ser

Ile

Asp

455

val

Pro Ala

170

val Ala

185

200

Ile Pro

Gla Ser

Gly Ile

250

Gly Ala

265

280

Phe

Tyr Glu

Val Phe

Met Asp

Tyr Phe

345

360

Fro

Cys

Pro

440

Val

Ala

Lys Met

Val Asp

Lea lrp

Tyr

155

Asp

Ile =

Glu 2

His

235

Pro

Cys

Glu

Asp

Met

315

Ile

Glu

Ala

Lys
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410

Asn Asn

425

Pro Lys

Met Tyr

Gly Ser

Leun

Ala

Ala

Ala

Gly

Asp

Ile

Leu

Gly

"o
300

Cys

Met 3

380

Glu

Met

Glu

Val

Leu

Gln

Gln
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Leu

Lys

Ser

Ile
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Glu

Lys

Lys

Glu

Ala
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Pro

Leu

Ala

Gln
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Val

Glu
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Asn
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Ser
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Glu
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Glu

Leu

Ile

Val

33%
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atgttcaaaa
tcttcaacaa
aatataacta
caaaatgtaa
atttcacatc
attgtctatt
cgtcaagtty
atatatccag
acaggtgcct
atagagagac
tcagttggtyg
attccaattc
ttagggtacc
tcctacaatyg
ggtaatccaa
ttagaaaaga

gagagtaaac

gatttagaga
cgtggtggtt
ctcgcatcaa
cgtccaccag
tatgaatctt
gtaacttgta
aaagctgtag
ttactcgaag
acttggcatt
agaatcgctyg
<210> 44

<211> 534
<212> PRT

gaagtttaaa
ttattcaacc
attttgaaaa
gaaatgcaca
aattacaaaa
gtaatattgg
tatcattagt
ccgatgttat
attccaatag
gtgatggaca
tacaacgtat
cacaatatcc
tattaaatga
atgcagtttc
ctggtcaatg
atgtagtatt

cattcatctc

tggtttcatt
atatggaatt
ttggtttatg
ttgctgotoa
taaaaaaacg
atccatcaga
aatatgcaaa
ccactggtat
ttagaactac

atttccatca

agttttatta
actttcaaat
aatgacacat
atatgcagta
acaaaaaaca
taatccacaa
tgaatgtcca
ctcacgtgcet
tcaaggtatt
taaatctgat
tttgaaactt
actctacagt
agagaaaggt
aaagggtatt
tttagataga
attggctgat

attcaaaaag

ccattcagtt
aaatggtgtc
tccaaatgtt
acaatcacat
tgcaaatctc
aggtgcaaty
ttcaattggt
ctgtgttgta
cttcttacct

atcatttatg

<213> Dictyostelium discoideum

<400> 44

tcaaatccac
actactacaa
aaaaaatcta
cgtggtgaat
gaaggcacaa
caattgaaac
gatttattag
aaagagatat
ggtttagttt
ccatccgaaa
ttaattaaag
gccaccattg
tggtcactcg
aatccacgtg
gcaaatatgg
gaagtctatc

gttgtcaaag

agtaaaggtt
actcaagatg
attggtcaat
gatctctacc
ttaacaaatg
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aaagcaccag
ccaggtagtg
tctgaagaag
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tagttattcg
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taggatcaat
taagatcagt
ttttecttac
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aattatataa
agatctccca
cactcgttat
aagagattgt
aagagaatgt
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ttaaagaaag
ctttaaataa
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atgcttacta
gtttcggtca
caattgaagg
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agtaaagccc
taataataat
taatatttgc
tgcagaagca
atttgaagag
aacttatttc
cgttgaaaag
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tgcagatttc
agatggtgca
cggtatctta
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caagttttgt
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tgattatgca
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aatttataaa
tttaatggtt
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tcttgaaggt
tcttecaget
ttgtattcaa
aaaagatggt

tgtttgtaag

90

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1605

DK/EP 2186905 T3



Met

Arg

Thr

Thr

Asn
65

Ile

Lys

Cys

Asp

145

Thr

Val

Glu

Lys

Gln

225

Gln

ATq

Asp

Val

305

Glu

Gly

Gly

Gly

Phe

Val

Thr

His
50

Lys

Lys

Thr

Lys

Arg

Pro

20

Ile

Lys

Ala Gln Tyr

Ser

Phe

Gln

Pro

130

Val

Gly

Ala

Il=

Leu

210

Tyr

Gly

Leu

Ala

Arg

290

Val

Sexr

Asp

Phe

Val

His

Glu

Lys
115

Ile

Ala

Asp

Zeu

Pro

Glu

eu

21y

Ala

Zeu

Tyr

Val
355

Gln

Glu
100

Pro

Leu

Ser

Phe
180

e Leu

Ile

Leu

M T
[
o n

Val

Asn

Leu

Pro

2la

210

Gln

Ser

Ser

Ile

Ser

Ala

Leu

85

Ile

Leu

Arg

Thr

Lys

Tyr

Leu

245

Ser

Met

2la

Phe

325

Asp

Clu

Leu

Asn

Met

Val
70

Gln

val

Thr

Asp

Ala

150

Asn

Glu

Asp

Asp

Ser

230

Asn

r'yr

Glu

Asp
310

Ile

Lys Val Leu Leu
10

Thr Ile Ile Gln

Asn Asn Asn Ile

40

Thr Ile Asp Asn

55

Arg Gly Glu Leu

Lys Gln Lys Thr

90

Tyr Cys Asn Ile

Tyr Phe

25

105

120

Asn Pro
135

Lys Glu

Ser Gln

Arg Arg

Gly Ala

200

Arg Ser
215

Ala Tar

Glu Glu

Asn Asp

Asn Pro

230

Glu Ile

295

Glu Val

Ser Phe

Glu Met

vs Cly Lys

val

Lys Ala

Tyr Val

Ile Leu

Gly Ile
170

Asp Gly
185

Asp Gly

Ile Glu

Lys Gly

250

Ala val
265

Gly Asn

Val Lys

Tyr Gln

Lys Lys

330

Val Ser
315

Glu Ile

Arg Gln

Glu

Gly

155

Gly

His

Gly

Ile

Leu

235

Trp

Phe

Glu

315

val

Phe

GCly

Tyr

Ser

Pro

Thr

Ile

Val

75

Glu

Gly

Val

Lys

140

Ser

Leu

Lys

Val

Leu

220

Ser

Lys

I'hr

Cys

300

Asn

Val

His

Tyr

Lys

Asn

Leu

Asn

Cys

60

Gly

Asn

Val

Pro

Ser

Phe

45

Gln

Arg

Thr

Pro

Ser

Pro

Glu

Asn

Ala

Lys

Gln

Ile Asn

15

Thr Thr

Lys Met

Val Arg

Glu Ala

80

Thr Leu

95

110

125

Ile

Ile

val

Ser

Gln

205

Asn

Gly

Gly

285

Leu

Val

Lys

Tyr

Asn

Leu

Asp
190

Gly

Glu

lle ¢

270

Gln

Glu

Tyr 3

Asp

Val

350

Clu

Ala

Leu

Pro

Asn

Arg

175

Pro

Ile

Ile

Ile
255

Lys

Ser

Leu

Gln Leu

Val Glu

Ala

Thr
160

Pro

Gln
240

Pro

Asn

Lys
320

Gly

Ile

91

DK/EP 2186905 T3



Gly
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Arg

Arg

Asn
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Tyr
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<210> 45

<211>1710
<212> DNA
<213> Trypanosoma brucei

<400> 45
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520
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ttectecttca
ccgcttacct
aacgccgtcg
cacatcggcc
atcgtcgecge
tecgattgtge
ggcgatgaga
attgcattgt
ctgaacgttyg
cccegeghge
gtgatggagg
gtttaccagg
ctcgaacttec
aagggtatta
cctgagttag
ggtcagetta
cactacacgg
gcaaaggaac
gctttcceca
aaggagggcec
ggtattgttyg
acgacgatcc
caggagggca
<210> 46

<211> 569
<212> PRT

acgaactggt
ttcaccgcecca
tctctecgata
aacgtactgg
agtatgtgaa
ttacagacgg
aggacgctgt
tgggaggtac
gagagctcga
tcgtegtgat
aggttgccaa
aaaatatcta
caccaccata
tcggtgagtyg
tggagcaggt
tgacggcact
cagagtacag
tgaacaacat
ctattgagct
gacagcttgce
tggtgcecggg
tcccacccga

tttgggccaa

ttactgcaac
agtgatgtcg
tcectcectgat
cgcctacacg
tgagcgtgac
cgcaagcact
gatgattccc
cccagegaty
ggcagtatac
taaccctggt
gttctgttge
caccgcgacc
caacaccgac
tggtcgecgt
gatgaaattyg
gatgtgctcc
tggcattttt
ccgtggttte
cccteccaag
gcecggacgeg
ttctggettt
agcgcatatg

gtatgcataa

<213> Trypanosoma brucei

<400> 46

attggcaacc
cttatcgatg
gctgtttecce
gactccgecag
gcctatgtaa
ggtgtgcgca
atccegeagt
tattaccttc
aaagactgtg
aaccctacag
gatcacggtg
aagcggtttg
accgtgcttg
ggtgggtact
tgctcetatta
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gaaagcctta
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ctccatttct
gtgcgcgtct
gctatgectt
aaccgcttca
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agcgcecgtge
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tggagcttct
ctgggacact
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ggagcagaag
gcttgaggat
ctacttgggce
tgtacgtgac
ggaggcatcg
gacgcttgtg
cacggcacag
aggctgggeg
aaacgcgacg
ggagcgcact
ggccgatgag
gaagattgtg
ctccgtgteg
aaacgctccg
caacgtcaac
gagcttcgac
tgacctgctt
cgccatgtac
gatgaactca
cgagagcacc
gcacttcecge

gcgceccagtte
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Leu

Val

Val
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Phe
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Gly
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355

Thr
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Glu
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<210> 47

<211> 1494
<212> DNA
<213> Leishmania major

<400> 47
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atgctgegec
atggaggcgyg
gacttggcta
aacccgcagt
gatgcgecegt
gcacgcgege
tteggettea
gtgagccegg
aagctgttcec
cagtatccge
ctgcacgagt
tgcgtgaccy
acggggaacy
ggcatgctge
tttttgaget
cttgtgtcac
tatttctgea
atcaacctgt
cgcgagggcy

atgaaggagc

caaccggtgg
cagcggaacy
gcgctggage
gaacccggga
atggtgcgtyg
<210> 48

<211> 497
<212> PRT

acgctgctceg
aatacgcegt
caggccacgg
cagtggggca
tcctgctgga
gcaggtacct
ggtttgeceg
ctgcgacggt
tgcagctcct
tatactctge
ctgaggggtg
agagcggcgce
tactggagcg
tgcttgcaga
tcecgegaggt
tgcactcgac
tgacgaacct
gtgcaaacgt
aagcgagcta

gcgctgaget

agggcgcaat
aggagctgaa
tgctggagtce
cgctgcactt

cgatccgega

ttgcttttca
gcgggggcty
cacctactcg
gatgccgcta
ggatgcggaa
ttcggagatc
cgctgecgtt
gaacgatatc
tgtgggegge
gcagattgct
ggtaatgaag
gacgccgcege
ctgcgtgatyg
cgaggtgtac
tgtgcttggg
atcgaaaggg
gcctgetgeg
gaacgggcay
cgcgetgcac

gctggegege

gtacgcgttc
cgcgaaggay
gagcgggatc
tcggatcacyg

gttccaggac

<213> Leishmania major

<400> 48

ccaaggcaat
atcccggege
ttcgaaagcc
acgttctacc
atcgttgcge
gggacgggca
gcggegeaca
tgtctgacag
gcgagcgatg
ttacttggcg
ttgtcggacc
ttgtttgtgt
gaggacgtcyg
caggagaacyg
atgcctgage
gtgattggtyg
ctgcgeceage
ttgatgactg
cggcgcgagt
gagcttgggg
ccgagaattg
ggtcggcage
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cggatctacg

gctacgtaag
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ctgtgatgat
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ttgttgcecge
gcatcaaccc
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aggttgtgaa
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caacatcggc
ggtgctogte
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cgaccatggce
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gccctacgge
gtacgagcgg
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ggagacgatg
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gattgatcgg
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atgaaagcat
agaggaaaat
aaaggaaaaa
cagatatgta
cctgagettt
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cctgatgacg
ttgatttcac
gcttcaatat
tggtcaacag
caagtgaaag
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aaaggatttt

tcatttgctc
ggtcaagaga
aaatacatga
tattctgttc
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aaaccagaty
ggatctggtt
gaaaatgaaa
gactattgtc
<210> 50

<211> 484
<212> PRT

tttcaagaca
tagtattaga
ataatcctta
accaacagcc
taaatcatac
gtcttggttg
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<213> Entamoeba histolytica
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110

Asp

Ala Thr

15

Ile Gln

Tyr Pro

Cys Asn

Glu Tyr

80

Ile Thr

95

Ser Gly

Ile Cys

Asp Val

100
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Phe
145

Tyr

Arg

Phe

225

Gln

Phe

Asn

Gly
305

Lys

Ile

Asn
385

Arg

Asn

Gln
465

Asp

Ile

Ile

Leu

Phe

Lys

210

Val

Asn

Leu

Thr

Ser

290

Glu

Phe

Asn

Glu

Leu
370

Glu

Phe

Lys

Ile

Thr

450

Asn

Tyr

Thr

Ser

Tyr

Leu

195

Val

Cys

Met

Ala

Ser

275

Val

Cys

Ala

Val

Gly

355

Asn

Cys

Pro

Asp

Gly

435

Tyr

Ile

Cys

<210> 51

<211> 1452
<212> DNA
<213> Entamoeba histolytica

Asp

His

Ser

180

Asp

Tyr

Ile

Lys

Asp

260

Glu

Gly

Arg

Val

340

Asp

Ser

Glu

Gln

420

Val

His

Ala

His

Gly

Pro

165

Ala

Glu

Glu

Asn

Glu

245

Glu

Arg

Leu

Lys

Ser

325

Gly

Glu

Leu

Gly

Ile

405

Lys

Cys

Phe

Val

Ala
150

Leu

Ser

Gln

Pro

230

Ile

val

Lys

Ile

Arg

310

Gln

Gln

Lys

Ile

390

Thr

Pro

val

Arg

Lys
470

Ser

His

Ile

Lys

Ala

215

Gly

Ile

Tyr

Val

Ser

295

Gly

Met

Glu

Tyr

Arg
375

Ser

Phe

Asp

val

Ile

455

Ile

Thr

Gly

Ser

Lys

200

Val

Asn

Glu

Gln

Leu

280

Phe

Gly

Tyr

Met

Pro

360

Lys

Cys

Pro

Glu

Pro

440

Ala

Lys

Gly

Ile

Gln

185

Trp

Glu

Pro

Phe

Glu

265

Lys

Phe

Tyr

Lys

Val

345

Lys

Ala

Asn

Leu

425

Gly

Ile

Thr

Ile

Met

170

Phe

Ser

Lys

Thr

Cys

250

Ser

Ser

Phe

Ile

330

Glu

Tyr

Lys

Glu

Lys

410

Tyr

Leu

Phe

Lys

155

Ile

Gly

Thr

Gly

Gly

235

Tyr

Ile

Val

Gln

315

Ala

Ile

Met

Ala

395

Tyr

Cys

Gly

Pro

His
475

Met

Pro

Gly

Asp

Ile

220

Gln

Glu

Tyr

Arg

Ser

300

Ile

Ser

Ile

Leu
380

Met

Leu

Phe

Pro

460

Thr

Ile

Ile

Phe

Met

205

Gln

Val

Lys

Gly

Asp

285

Lys

Glu

Thr

Cys

Glu

365

Tyr

Gly

Asp

Arg

Gly

445

Glu

Ser

Leu

Pro

Gln

190

Val

Leu

Lys

Glu

270

Glu

Gly

Asn

Asn

Asn

350

Lys

Ser

Glu

Met

430

Gln

Asn

Phe

Asn Met
160

Gln Tyr
175

Ile Asn

Ser Val

Lys Gly

Thr Val
240

Ile Cys
255

Ile Pro

Val Lys

Phe Tyr

Ile Asn
320

Leu Cys
335

Pro Pro

Met Ser

Val Leu

Leu Tyr
400

Cys Lys

415

Leu Lys

Lys Asp

Glu Ile

Met Lys
480

101
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<400> 51

atgagatcat
cgtggtaaaa
gaaggtaaac
caattattaa
cctectetta
attattaaag
gcttatgtta
ccagaagata
atgctttcac
gcttgtattc
tggttaccag
aaaattaagg

gacactataa

gaagtatatc
gctacaatgg
aaaggattct
gaatttgctec
ggacaagttg
ttatttaaac
tgtgatattt
cttttcccaa
gatccaaatg
gggtctggat
gaaaatgaaa
caatacaagt
<210> 52

<211> 483
<212> PRT

tcgctagtga
ttgctattgt
caaatcctta
atcaaaaacc
cagaacatcc
ctactggttg
gacaaacaat
tttatttaac
atccacttca
aacaattagg
acattaatga
cattagttgt

aagaaattat

aagaaaatat
aaccagaaat
atggagaatg
gtttaatgat
taatgtctat
aagaaagaga
tcaataagtg
gaattacatt
aaacatattg
ttggtcagaa
ttgaagaagt

aa

aaatattagt
ttcagaagaa
tccatttgaa
attaactttt
agaacttttc
taatggaaca
tgcacgtttc
tgatggtget
tggtattatyg
aggaaaaaca
tattaaggaa
tattaatcca

tagattctgt

ttggactgat
tgcacatgga
tggtaagaga
gtataaaatt
aatttgtaat
tgaaatcctt
tgaaggtatg
accagaaaaa
tattgaaatg
aaagggtaca

tggaaaaaga

<213> Entamoeba histolytica

<400> 52
Met Arg Ser
1

Phe Ala Ser Glu Asn

Gln Phe Ala Val Arg Gly Lys Ile

Asn Ala Ile
35

Phe Glu Lys
50

Gln Lys Pro
65

20

Lys Lys Ala Lys Ala

40

Val val Lys Cys Asn

55

Leu Thr Phe Val Arg
70

Pro Pro Leu Thr Glu His Pro Glu

Arg Ala Lys

Ala Tyr Ser

85

Glu Ile Ile Lys Ala

100

Pro Ser Lys Gly Leu

ccagatgtag

attgataatg

aaagttgtta

gttagagaaa

catgctgatg

actggtgctt

ttagaagaaa

tctattgcta

attccaaatc

tgtcattata

caatatgaaa

ggaaatccat

aacgaaaaga

gttccatteca

cttgaattaa

ggaggaatgt

atttctacta

cttccaaaag

ggctctttaa

tcttgtaata

ttcataaaag

ttaaaaaaga

tatcatttta

attcaagtat

Ile

Ala

25

Glu

Ser

Glu

Leu

Thr

105

Ala

Ser

10

Ile

Gly

Gly

Ile

Phe

90

Gly

Tyr

Pro

Val

Lys

Asn

Thr

75

His

Cys

Val

ttgcattcca
ctattaaaaa
aatgtaatag
ttacttctat
ctgttgctcg
actcaccatc
gagataatgt
ttaagattgt
cacaatatcc
atttaaacga
aatatcagaa
gtggagaagt

agatttgttt

actcatttag
tttettteca
ttgcatgtac
ctttatgttc
aaggagaccc
aacgtaaagc
gagctgctgg
aatgtcatga
ctggaattgc
gaattgcttt

tccataatte

atttgctgta
agcaaaagca
tggtaatcct
ggtagaatat
tgctaaagaa
taaaggtctt
tccaatgtcc
tatgcaatta
attatatggt
agataattat
tgaaggaatt
tttaccagtt

aatggctgat

aaaaattctt
ttctatttea
caatattcca
taatgttgta
atcctatcca
agaatattta
agctatgtat
aagacatgaa
tgttgtaaaa
gttaccacca

ttttattcaa

Asp Val Val Ala Phe

15

Ser Glu Glu Ile Asp

30

Pro Asn Pro Tyr Pro

45

Pro Gln Leu Leu Asn

60

Ser Met Val Glu Tyr

80

Ala Asp Ala Val Ala

95

Asn Gly Thr Thr Gly
110

Arg Gln Thr Ile Ala

102

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1452
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Arg

Tyr

145

Met

Lys

Leu
225

Phe

Gly
305

Glu

Lys

Ile

Asn

385

Glu

Lys

Gly

Glu

465

Gln

Phe

130

Lau

Leau

Leu

Asn

Glu

210

Val

Thr

Mat 7

Asn

s Gly

290

Glu

Phe

Asn

Glu

Leu

370

Lys

Phe

Arg

Thr

Thr

450

Glu

Tyr

118

Leun

Ser

Iyr

Leu

198

Gln

Val

Ile

Ser

27%

Leu

Cys

Ala

val

Gly

358

Gly

Cys

Pro

His

Gly

435

Tyr

Val

Lys

<210> 53
<211> 1482

Glu Glu

© Asp Gly

His 2ro
165

Gly Ala
180

Asn Glu

Tyr Glu

Ile Asn

Lys Glu
245

Asp Glu
260

Phe Arg

Glu Leu

Gly Lys

Argy Leu
325

val Gly
340

Asp 2ro

Ser Leu

Glu Gly

Arg Ile
405

Glu Asp
420

Ile 2la

His Phe

Arg

Ala

150

Cys

Asp

Lys

Fro

230

Ile

Val

Lys

Ile

Arg

310

Met

Gln

Ser

Lys

Met

390

Thr

Pro

Val

Arg

5 Arg

470

120

Asp Asn Val

135

Ile Ala

His Gly Ile

lle Gln Gln

Asn

185

Tyr Trp

200

Tyx Gln Asn

215

Gly Asn Pro

Ile Arg Phe

Ty~ GIn Glu

265

Ile Leu Ala
280

Ser Phe His

295

Gly Gly Met

Met Tyr Lys

Val

Val Met

345

I'yz Pro Lea
360

Arg

375

Ser

Leu

Asn

Val

Ile
455

Lys Ala Glu

Cys Asn

Pro Glu

Glu Thr

Ile

Met

170

Leu

Leu

Glu

Cys

Cys

250

Thr

Ser

Phe

Ile

330

Ser

Fhe

Arg

Lys

Met.

Lys

155

Gly

Pro

Gly

Gly

235

Tle

Met

Ile

Ala

315

Ile

Ile

Lys

Tyr

Ala

Ser

140

Ile

2zo

Gly

Asp

125

Pro

Lys

Ile
205

le Lys

Glu %

Glu

Glu

Ser

300

Cys

Ile

Gln

Leu

Thr

[ ]
Iad

e}
85

Lys

Thr

- Thr

Glu
3€5

380

395

410

425

Lys Gly

440

Ala Leu

Gln Val

Tyr

Leu

Phe

Phe

Cys

Gly

Pro

His

Ala

Ile

Ile

Phe

Pro

Cys

Gly

Lys

Glu

Gly

Glu

Met

Pro

I'nr

190

Asn

Ile

Leu

Asp

Glu

Gly

Tar

Asn
350

Arg

Ala

Glu

Met

Gln

Ile

Leu
160

n Tyr

ve His

Asp

Pro

Ile

Phe

Ile

Leu

Leu

Asp

s Ala

Val
240

e Cys

Pro

Ala

Tyr

Pro

320

Cys

Pro

Glu

Asp Ile Phe

Met Tyr

400

Cys His

415

430

445

460

475

Asn

Glu

Ser

Gln

Asn

Phe

Leu Lys

Lys Lys

Glu Ile

Ile Gln

480

103

DK/EP 2186905 T3



DK/EP 2186905 T3

<212> DNA
<213> Trypanosoma cruzi

<400> 53

atgtctgggt cacgaaagga aattcgcatc aaccccecgtg tggtggcgge agagtatgceg 60
gtgcgtggga tgctccccat gegtgcggac gagatcaggg cggccctgge gacaccggadg 120
gggaaggcca agtacccctt ctccagecatt gtgtactgca acattgggaa cccgcaggca 180
ctggaacaga agccgctgac gttecttececgg caggtgatgt cgetgattga cgcgccgtte 240
ctgctggaga acgagaaggt tacgtcgecag ttccecggegg atgcggtgge gegtgegagg 300
gagtatcttc gccacatcgg cgatcgcacy ggcgectaca cggactctge gggctacgec 360
tttgtccgtyg acatcgtgge gcggcaaatc aatgaacgcg accacgagat aaagccgctg 420
gtggacgcat cctctatttt tctgacggac ggcgcgagct cgggcgtgeg tettttgetg 480
caggttcteg tgggtgacgc gagtgatgeg gtgatggttc ccattecgca gtacccgetg 540
tacacggcge agcttacget tettggcgge acgcccgega tgtactacct gtgtgagaag 600

gataactggg cactgaacgt ggaggagctg gcgtoggtgt acgacgagtg cgtggcgaag 660

aataatgcga ccccgegegt getcecgttgtg atcaaccctg ggaacccgac tggcecggegtg 720
ctggatcgcg acgtgatgga ggccgtggeg aaattctgct gcgaccgecgg cattgtgetg 780
atggcggacg aggtgtacca ggagaacgtg tacgcggegg gaaagcgttt cttgagcttc 840
cgggaagtgyg tgcttgggct gecggcgccyg tacaacacgg acacggtgcet ggcctegetg 900
cactcgacgt cgaagggcat cattggtgag tgcgggcgec gcggcgggta cttectgectce 960
acaaacttcc ccgcgcecggt tegggagecag gtgttaaaga tgtgctccat ggttecgtge 1020
agcagcgtga atgggcagtt gatgacggeca ctgatgtgct cgccaccgcecg geccggtgac 1080
gcgagctatyg agtcatactg ggcggagtac aatgggatct ttgcgagtct aaagaagcgce 1140
gccctgetge ttgcgaagga getgagcacy attcgcggtt tttettgceca geceggtggaa 1200
ggggcgatgt acgcgtttec gacgattgag ctgccggaga agtactttca gcacaatgag 1260
gagctgaacyg cgaaggaggg gcegaaagctt gggcccgaca cgcgatggge gttggagett 1320
ctggagagca gcggggttgt tgttgtggec ggctctggot ttggtcagca geccaacacg 1380
ctgcacttce gcacgacgat cctgccgceg gagcagcaga tggaacggat ggtgaaggcg 1440
atgcgcacat tccaggaggg catttgggea aagtacgggt aa 1482
<210> 54

<211> 493

<212> PRT
<213> Trypanosoma cruzi

<400> 54
Met Ser Gly Ser Arg Lys Glu Ile Arg Ile Asn Pro Arg Val Val Ala
1 5 10 15

Ala Glu Tyr Ala Val Arg Gly Met Leu Pro Met Arg Ala Asp Glu Ile
20 25 30

Arg Ala Ala Leu ARla Thr Pro Glu Gly Lys Ala Lys Tyr Pro Phe Ser
35 40 45

Ser Ile Val Tyr Cys Asn Ile Gly Asn Pro Gln Ala Leu Glu Gln Lys
50 55 60

Pro Leu Thr Phe Phe Arg Gln Val Met Ser Leu Ile Asp Ala Pro Phe

Leu Leu Glu Asn Glu Lys Val Thr Ser Gln Phe Pro Ala Asp Ala Val
85 30 95

104



Ala

Gln

Ser

145

Gln

Gln

Ala

Glu

Fro

225

Leu

Gly

Ala

Thr

Met

Arg

Thr

Ile

130

Val

Tyr

M=t

Lezu

210

Arg

Asp

Ile

Gly

Pro

290

Gly

val

Ala

Phe

Leu

Prc

Tyr

19z

Ala

val

Arg

Val

Lys

278

Tyr

Ilc

Phe

Pro

Arg
100

Glu

Val

Leu

180

Tyr

Leu

Asp

Leu

260

Ary

Asn

Pro

Cys

Glu

Arg

Thr

Gly

165

Tvyr

Leu

val

Val

Val

245

Met

>he

Thr

Tyr

Cly

Asp

150

Asp

Thr

Cys

Tyr

val

230

Met.

Ala

Leu

Asp

Glu

310

Pro

Leu

Tyz

Gly

Ala

Ala

Glu

Asp

215

Glu

Thx

235

Cys

Val

Val

Arg

Ala

120

Glu

Ala

Ser

Gln

Lys

200

Glu

> Asn

Ala

Glu

Phe

280

Val

Gly

Arg

His
105

Phe

Ile

Asp

Leua

185

Asp

Pro

val

vVal

265

Arg

Arg

Gla

Gly

Ile

Val

Lys

Ala

170

Thr

Asn

val

Gly

Ala

250

Tyr

Glu

Arg

Gln
330

Gln

Gly

Arg

Pro

Gly

155

Val

Trp

Ala

Asn =

235

Lys

Gln

val

Gly
315

Val

Leu

Asp

Leu
140

Val

Met 3

Ala

Lys

220

“he

Glu

Val

Leu

300

Leou

Met

Arg

Ile

125

val

Gly

Leu

205

Asn

Thr

Asn

Leu

285

His

Tyr

Thr

Tar
110

Val

Leu

Pro

Gly
190

Gly

Cys

val

270

Gly

Ser

Pac

Ala

Ala

Zla

Leu

Thr

Val

Zla

Gly

Asp

258

Tyr

Leu

Thr

Cyse

Cys

33¢

Leu

; Ala

Arg

Ser

Leu

160

Pro

Pro

Glu

Thr

val

240

Arg

Ala

Pro

Met

105
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Cys

Glu

Ala

385

Gly

Gln

Asp

Val

Thr
465

Ser

Tyr

370

Lys

Ala

His

Thr

Ala

450

Thr

Arg

Pro

355

Asn

Glu

Met

Asn

Arg

435

Gly

Ile

Thr

<210> 55

<211> 1494
<212> DNA
<213> Trypanosoma cruzi

<400> 55
atgctgegea

gcagagtatg

gogacaccgg

aacccgcagy

gacgcgaecgt

gegegtgega

gcgggctacyg

ataaagccge

340

Pro 7

Gly

Leu

Tyr F

Glu
420

Trp A

Ser

Leu

Phe

Ile

Ser

405

Glu

Gly

Pro

Gln
485

aaactctttt
cggtgegtygg
aggggaaggc
cactggaaca
tcectgetgga
gggagtatct
cctttgtecg

tggtggacge

Pro

Phe

Thr

390

Phe

Leu

Phe

Pro
470

Glu

Gly

Ala

375

Ile

Pro

Asn

Glu

Gly

455

Glu

Gly

Asp

360

Ser

Arg

Thr

Ala

Leu

440

Gln

Gln

Ile

tggattcagg
gatgctccca
caagtatccc
gaagccgcetyg
aaacgagaag
tegecacate
tgacatcgtyg

atcctctatt

345

Ala

Leu

Gly

Ile

Lys

425

Leu

Gln

Gln

Trp

Lys

Phe

Glu

410

Glu

Glu

Pro

Met

Ala
430

Tyr

Lys

Ser

395

Leu

Gly

Ser

Asn

Glu

475

Lys

gccattcgea

atgcgtgcgg

ttcccecageca

acgttcttecc

gttacgtcge

ggcgatcgca

gcgcggcaaa

tttctgacgg

350

Glu Ser Tyr Trp Ala

365

Arg Ala Leu Leu Leu

380

Cys Gln Pro Val Glu

400

Pro Glu Lys Tyr Phe

415

Arg Lys Leu Gly Pro
430

Ser Gly Val Val Val

445

Thr Leu His Phe Arg

460

Arg Met Val Lys Ala

Tyr Gly

tcaacccccy
acgagatcag
ttgtgtactg
ggcaggtgat
agtacccgge
cgggcgecta
tcaatgaacg

acggcgcgag

480

tgtggtggeg
ggcggcecctg
caacattggg
gtcgctgatt
ggatgcggtyg
cacggactct
cgaccacgaq

ctegggegty

106

60

120

180

240

300

360

420

480
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cgtcttttge

cagtacccgce

ctgtgtgaga

tgcgtggcga

actggcggeyg

ggcattgtge

ttcttgaget

ctggecctege

tacttctgce

atggttccgt

cggcecggtyg

ctaaagaagc

cagceggtggy

cagcacaatg

gegttggage

cagcccaaca

atggtgaagg

<210> 56

<211> 497
<212> PRT
<213> Trypanosoma cruzi

<400> 56

Met Leu Arg

1

Arg

Ala

Tyr

Val

Asp

Pro

50

Glu

Val

Glu

Phe

Gln

Lys

Ala ?

20

Ile 7

Pro

Lys

tgcaggttct
tgtacacggc
aggataactg
agaataatgc
tgctggatcg
tgatggcgga
tcecgggaagt
tgcactcgac
tcacaaactt
gcagcagcgt
acgcgagcta
gcgcectget
aaggggcgat
aggagctgaa
ttctggagag
cgctgecactt

cgatgcgcac

Ser

Pro

Glu

Ala

Ile

Leu

Phe

Tyr

Ala

val

55

Thr

cgtgggtgac
gcagcttacg
ggcactgaac
gactccgege
cgacgtgatg
cgaggtgtac
ggtgcttyggy
gtcgaaggge
cecegegecy
gaatgggcag
tgagtcatac
gcttgcgaag
gtacgcgttt
cgcgaaggag
cagcggggtt
cegeacgacy

attccaggag

Gly

Ala

Leu

40

Tyr

Phe

gcgagtgatg

cttcttggcg

gtggaggagc

gtgctcgttg

gaggetgtgg

caggagaacg

ctgceggege

atcattggtg

gttcgggage

ttgatgacgg

tgggcggagt

gagctgagca

ccgacgattg

gggcgaaagc

gttgttgtgg

atcctgeege

ggcatttggg

Phe

Val

25

Ala

Cys

Phe

Arg

10

Arg

Thr

Asn

Arg

Ala

Gly

Pro

Ile

Gln

cggtgatggt
gcacgcccge
tggcgtcggt
tgatcaaccc
cgaaattctg
tgtacgcgge
cgtacaacac
agtgcgggeg
aggtgttaaa
cactgatgtyg
acaatgggat
cgattcgecgg
agctgcegga
ttgggccega
ccggetetgg
cggagcagca

caaagtacgg

tccecatteeg
gatgtactac
gtacgacgag
tgggaacccyg
ctgcgaccge
gggaaagcgt
ggacacggtyg
ccgeggcegygyg
gatgtgctece
ctcgeccaccg
ctttgcgagt
tttttcttgce
gaagtacttt
cacgcgatgg
gtttggtcag

gatggaacgg

gtaa

Ile Arg Ile Asn

15

Met Leu Pro Met

30

Glu Gly Lys Ala

45

Gly Asn Pro Gln

60

Val Met Ser Leu

Pro

Arg

Lys

Ala

Ile

107

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1494
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Asp

Ala

Arg

Ile

Val

145

Arg

Val

Gly

Asn

225

Thr

Cys

Asn

His
305

Ala

Asp

Thr

Val

130

Asp

Leu

Pro

Gly

Asn

210

Asn

Gly

Cys

Vval

Gly

290

Ser

Pro

Ala

Gly

115

Ala

Ala

Ile

Thr

195

Val

Ala

Gly

Asp

Tyr

275

Thr

Phe

Val

100

Ala

Arg

Ser

Leu

Pro

180

Pro

Glu

Thr

Val

Arg
260

Ala I

Pro

Ser

Leu

85

Tyr

Gln

Ser

Gln

165

Gln

Ala

Glu

Pro

Leu

245

Gly

Ala

Lys

Leu

Arg

Thr

Ile

Ile

150

Val

Tyr

Met

Leu

Arg

230

Asp

Ile

Gly

Pro

Gly
310

Glu

Ala

Asp

Asn

135

Phe

Leu

Pro

Tyr

Ala

215

Val

Arg

Val

Lys

Tyr
295

Asn

Arg

Ser

120

Glu

Leu

Val

Leu

Tyr

200

Ser

Leu

Asp

Leu

Arg

280

Asn

Ile

Glu

Glu

105

Ala

Arg

Thr

Gly

Tyr

185

Leu

Val

Val

Val

Met

265

Phe

Thr

Gly

Lys

90

Tyr

Gly

Asp

Asp

Asp

170

Thr

Cys

Tyr

Val

Met

250

Ala

Leu

Asp

Glu

Val

Tyr

His

Gly

155

Ala

Ala

Glu

Asp

Ile

235

Glu

Asp

Thr

Cys
315

Thr

Arg

Ala

Glu

140

Ala

Ser

Gln

Lys

Glu

220

Asn

Ala

Glu

Phe

Val

300

Gly

Ser

His

Phe

125

Ile

Ser

Asp

Leu

Asp

205

Cys

Pro

Val

Val

Arg

285

Leu

Arg

Gln

Ile

110

Val

Lys

Ser

Ala

Thr

190

Asn

Val

Gly

Tyr
270

Ala

Arg

Tyr Pro
95

Gly Asp

Arg Asp

Pro Leu

Gly vVal

160

Val Met

175

Leu Leu

Trp Ala

Ala Lys

Asn Pro

240

Lys Phe

255

Gln Glu

val val

Ser Leu

Gly Gly
320

108
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Tyr

Lys

Thr

Ala

385

Gln

Glu

Lys

Gly

Leu

465

Met

Gly

Phe

Met

Ala

Tyr

370

Leu

Pro

Lys

Leu

Val

450

His

Val

Cys

Cys

Leu

355

Trp

Leu

Val

Tyr

Gly

435

Val

Phe

Lys

<210> 57
<211> 1482
<212> DNA

<213> Trypanosoma cruzi

<400> 57

atgtctgggt

gtgcgtggga

gggaaggcca

ctggaacaga

Leu

Ser

340

Met

Ala

Leu

Glu

Phe

420

Pro

Val

Arg

Ala

Thr

325

Met

Cys

Glu

Ala

Gly

405

Gln

Asp

Val

Thr

Met
485

cacgaaagga
tgctcececat
agtacccctt

agccgctgac

Asn

Val

Tyr

Lys

390

Ala

His

Thr

Ala

Thr

470

Arg

Phe

Pro

Pro

Asn

375

Glu

Met

Asn

Arg

Gly

455

Thr

Pro

Cys

Pro

360

Gly

Leu

Tyr

Glu

Trp

440

Ser

Leu

Phe

aattcgeatce
gegtgeggac
ctccagcatt

gttcttcegg

Ala

Ser

345

Arg

Ile

Ser

Ala

Glu

425

Ala

Gly

Pro

Gln

Pro

330

Ser

Pro

Phe

Thr

Phe
410

Phe

Pro

Glu
490

Val

Val

Gly

Ala

Ile

395

Pro

Asn

Glu

Gly

Glu

475

Gly

aaccccegtg

gagatcaggg

gtgtactgca

caggtgatgt

Arg Glu Gln Val Leu

335

Asn Gly Gln Leu Met
350

Asp Ala Ser Tyr Glu

365

Ser Leu Lys Lys Arg

380

Arg Gly Phe Ser Cys

400

Thr Ile Glu Leu Pro

415

Ala Lys Glu Gly Arg
430

Leu Leu Glu Ser Ser

445

Gln Gln Pro Asn Thr

460

Gln Gln Met Glu Arg

480

Ile Trp Ala Lys Tyr

tggtggcgge
cggceetgge
acattgggaa

cgctgattga

495

agagtatgceg
gacaccggag
cccgcaggea

cgcgecgttce

109

60

120

240
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ctgctggaga
gagtatcttc
tttgtcegtg
gtggacgcat
caggttctcg
tacacggecge
gataactyggy
aataatgcga
ctggatcgeg
atggcggacg
cgggaagtgg
cactcgacgt
acaaacttcc
agcagcgtga
gcgagctatg
gcectgetge
ggggecgatgt
gagctgaacg
ctggagagca
ctgcacttcc
atgcgcacat
<210> 58

<211> 493
<212> PRT

acgagaaggt
gccacatcgg
acatcgtgge
cctectatttt
tgggtgacgc
agcttacget
cactgaatgt
ccecegegegt
acgtgatgga
aggtgtacca
tgcttgggcet
cgaagggcat
ccgegecggt
atgggcagtt
agtcatactg
ttgcgaagga
acgcgtttce
cgaaggaggg
gcggggttgt
gcacgacgat

tccaggaggg

tacgtcgcag
cgatcgcacg
gcggcaaatc
tctgacggac
gagtgatgcg
tecttggcgge
ggaggagcty
gctcgttgtg
ggctgtggeg
ggagaacgtyg
gceggegeey
cattggtgag
gcgggageay
gatgacggca
ggcggagtac
gctgggcacy
gacgattgag
gcgaaagctt
tgttgtgccc
cctgcecgoeg

catttgggeca

<213> Trypanosoma cruzi

<400> 58

1

Ala Glu Tyr Ala Val Arg Gly Met

20

Arg Ala Ala Leu Ala Thr Pro Glu

35

40

ttececggegg atgeggtgge
ggcgcctaca cggactctge
aatgaacgcg accacgagat
ggcgegaget cgggcgtgeg
gtgatggttc ccattccgca
acgcccgega tgtactacct
gcgtegygtyt acgacgagtyg
atcaaccctg ggaacccgac
aaattctgct gcgaccgcgg
tacgcggcgg gaaagcegttt
tacaacacgg acacggtgcet
tgcgggegec gceggcgggta
gtggtaaaga tgtgctccat
ctgatgtget cgccaccgeg
aatgggatct ttgcgagtct
attcgecgatt tttettgcca
ctgccggaga agtactttca
gggccoccgaca cgcgatggge
ggctctygggt ttggtcageg
gagcagcaga tggaacggat

aagtacgggt aa

10

gegtgegagyg
gggctacgcc
aaagccgctg
tcttttgetyg
gtacccgctg
gtgtgagaag
cgtggcgaag
tggcggegtyg
cattgtgctg
cttgagcttc
ggcctegetg
cttctgcctce
ggttccgtge
gcceggtgac
aaagaagcgc
gccggtggaa
gcacaatgcg
gttggagett
gcccaacacg

ggtgaaggcg

Met Ser Gly Ser Arg Lys Glu Ile Arg Ile Asn Pro Arg Val Val Ala
5

15

Leu Pro Met Arg Ala Asp Glu Ile

25 30

Gly Lys Ala Lys Tyr Pro Phe Ser

45

110

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1482
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Ala

Tyr

Gln

Ser

145

Gln

Gln

Ala

Glu

Pro

225

Gly

Ala

Ile

50

Leu

Leu

Arg

Thr

Ile

130

Ile

Val

Tyr

Met

Leu

210

Arg

Asp

Ile

Gly

Val

Thr

Glu

Ala

Asp

115

Asn

Leu

Pro

Tyr

195

Ala

Val

Arg

Val

Lys
275

Tyr

Fhe

Asn

Arg
100

Ser !

Glu

Leu

Val

Leu

180

Tyr

Ser

Leu

Asp

Leu

260

Arg

Cys

Phe

Glu

85

Glu

Arg

Thr

Gly

165

Tyr

Leu

Val

Val

val

245

Met

Phe

Asn

Arg

70

Lys

Tyr

Gly

Asp

Asp

150

Asp

Thr

Cys

Tyr

Val

230

Met

Ala

Ile

55

Gln

Val

Leu

Tyr

His

135

Gly

Ala

Ala

Glu

Asp

215

Glu

Asp

Ser

Gly

Val

Thr

Arg

Ala

120

Glu

Ala

Ser

Gln

Lys A

200

Glu

Asn

Ala

Glu

Phe
280

Asn

Met

Ser

His

105

Phe

Ile

Ser

Asp

Leu

185

Cys

Pro

val

Val
265

Pro

Ser

Gln

90

Val

Lys

Ala

170

Thr

Asn

Val

Gly

Ala

250

Tyr

Glu

Gln

Leu

75

Phe

Gly

Arg

Pro

Gly

155

Val

Leu

Trp

Ala

Asn

235

Lys

Gln

Val

Ala

60

Ile

Pro

Asp

Asp

Leu

140

Val

Met

Leu

Ala

Lys

220

Pro

Phe

Glu

Val

Leu

Asp

Ala

Arg

Ile

125

Val

Arg

val

Gly

Leu

205

Asn

Thr

Cys

Asn

Leu
285

Glu Gln

2la Pro

Asp Ala
95

Thr Gly
110

Asp Ala

Leu Leu

Pro Ile
175

Gly Thr
120

Asn Val

Asn Ala

Gly Gly

Cys Asp
255

Val Tyr
270

Gly Leu

Lys

Fhe

80

Val

Ala

Arg

Ser

Leu

160

Pro

Pro

Glu

Thr

Val

240

Arg

Ala

Pro
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Ala

Lys

305

Thr

Met

Cys

Glu

Ala

385

Gly

Gln

Asp

Val

Thr

465

Met

Pro

290

Gly

Asn

Val

Ser

Tyr

370

Lys

Ala

His

Thr

Pro

450

Thr

Arg

Tyr

Ile

Phe

Pro

Pro

355

Asn

Glu

Met

Asn

Arg

435

Gly

Ile

Thr

<210> 59

<211> 1494
<212> DNA
<213> Trypanosoma cruzi

<400> 59

atgctacgca aaaccctttt tggattcagg geccattcgeca tcaacccceg tgtggtggceg

Asn

Ile

Pro

Cys
340

Pro 2

Gly

Leu

Tyr

Ala
420

Trp ?

Ser

Leu

Phe

Thr

Gly

Ala

325

Ser

Ile

Gly

Ala

405

Glu

Gly

Pro

Gln
485

Asp

Glu

310

Pro

Ser

Pro

Phe

Thr

390

Phe

Leu

Phe

Pro
470

Glu

Thr

295

Cys

Val

Val

Gly

Ala

375

Ile

Pro

Asn

Glu

Gly

455

Glu

Gly

Val

Gly

Arg

Asn

Asp

360

Ser

Arg

Thr

Ala

Leu

440

Gln

Gln

Ile

Leu

Arg

Glu

Gly

345

Ala

Leu

Gly

Ile

Lys

425

Leu

Arg

Gln

Trp

Ala

Arg

Gln

330

Gln

Lys

Phe

Glu

410

Glu

Glu

Pro

Met

Ala
490

Ser

Gly

315

Val

Leu

Tyr

Lys

Ser

395

Leu

Gly

Ser

Asn

Glu

475

Lys

Leu

300

Gly

Val

Met

Glu

Arg

380

Cys

Pro

Arg

Ser

Thr

460

Arg

Tyr

His

Tyr

Lys

Thr

Ser

365

Ala

Gln

Glu

Lys

Gly

445

Leu

Met A

Gly

Ser

Phe

Met

Ala

350

Leun

Pro

Lys

Leu

430

Val

His

Thr Ser

Cys Leu
320

Cys Ser
335

Leu Met

Trp Ala

Leu Leu

Val Glu

400

Tyr Phe
415

Gly Pro

Val Val

Lys Ala
480

112

60
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gcagagtatyg cggtgcgtgg gatgctcccece atgcgtgecgg acgagatcag ggecggccctg
gcgacaccgg aggggaaggc caagtacccce ttcectccagca ttgtgtactg caacattggg
aacccgcagg cactggaaca gaagccgctg acgttcttcecce ggcaggtgat gtegctgatt
gacgcgecgt tectgctgga gaacgagaag gttacgtcge agttcccgge ggatgceggtg
gcgegtgecga gggagtatct tcecgeocacatc ggcgatcgca cgggcgccta cacggactct
gcgggctacg cctttgeccecg tgacatcgtg gecgcecggcaaa tcaatgaacg cgaccacgag
ataaagccge tggtggacge atcctcetatt tttetgacgg acggcgcgag ctegggegtyg
cgtcttttge tgcaggttct cgtgggtgac gcgagtgatg cggtgatggt tcccattceg
cagtacccge tgtacacggc gecagcttact cttettggeg gcacgecege gatgtactac
ctgtgtgaga aggataactg ggcactgaac gtggaggagc tggcgtcggt gtacgacgag
tgcgtggega agaataatge gaccecgege gtgctcgttg tgatcaacce cgggaacccg
actggcggeg tgctggatcg cgaagtgatg gaggccgtgg cgaaattctyg ctgcgaccge
ggcattgtge tgatggcgga cgaggtgtac caggagaacg tgtacgcggc gggaaagcegt
ttcttgaget tccgggaagt ggtgecttggg ctgccggege cgtacaacac ggacacggtg
ctggcctege tgcactcgac gtcgaaggge atcattggtyg agtgcgggeg cecgocggoggg
tacttctgeo tcacaaactt cccecgegeeg gtgcgggage aggtggtaaa gatgtgeteo
atggttccgt gcagcagcgt gaatgggcag ttgatgacgg cactgatgtyg ctcgeccaccg
cggcceggty acgcgagcta tgagtcatac tgggceggagt acaatgggat ctttgcgagt
ctaaagaagc gcgccectget gettgecgaag gagectgggeca cgattegegg tttttcettge
cagccggtgg aaggggcgat gtacgcegttt ccgacgattg agctgccgga gaagtacttt
cagcacaatg cggagctgaa cgcgaaggag gggcgaaagc ttgggcccga cacgcgatgg
gcgttggage ttctggagag cagcecggggtt gttgttgtge ccggcectctgg gtttggtcag
cggcccaaca cgcotgecactt ccgcacgacg atcctgccge cggagcagea gatggaacgg
atggtgaagg cgatgcgcac attccagogag ggcatttggg caaagtacgg gtaa
<210> 60

<211> 497

<212> PRT
<213> Trypanosoma cruzi

<400> 60
Met Leu Arg Lys Thr Leu Phe Gly Phe Arg Ala Ile Arg Ile Asn Pro
1 5 10 15

Arg Val Val Ala Ala Glu Tyr Ala Val Arg Gly Met Leu Pro Met Arg

113

120

180

240

300

360

420

540

600

660

720

780

840

900

260

1020

1080

1140

1200

1260

1320

1380

1440

1494
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Ala

Tyr

Leu

65

Ala

Arg

Ile

Val

145

Val

Gly

Len

Asn

225

Thr

Cys

Asp

Pro

50

Glu

Ala

Asp

Thr

Val

130

Tiau

Pro

Gly

Asn

210

Asn

Gly

Glu

35

Phe

Gln

Pro

Ala

Gly

11%

Ala

Ala

Teu

Ile

Thr

198

Val

Ala

Gly

5 ASp

Ile

Lys

Fhe

Val

100

Ala

Arg

Teu

Pro

180

Pro

Glu

Thr

Val

Arg
260

Arg

- Ser

Leu

85

Ala

Tyr

Gln

Gln
165

Gln

Glu

2ro

Leu

245

Gly

Ala

Ile

Arg

Ile

Ile

150

Val

Tyr

Met

Len

Arg

230

Asp

1lle

Ala
val
535

Thx
Glu
Ala
Asp
Asn

135

Teu

Ty~

Ala

215

Val

Arg

val

Leu

40

Tyr

Phe

Asn

Arg

Ser

120

Glu

Leu

Val

Leu

Tyr

200

Leu

Glu

Leu

Ala

Cy

w

Phe

Gla

Gla

105

Ala

Arg

Thr

Gly

Tyr

185

Lea

Val

Val

val

Met
265

Thr

Asn

Arg

Lys

20

Tyr

Gly

Asp
170

Tyr

Val

Met

250

Ala

Pro

Tyr

His

Gly

155

Ala

Ala

Glu

Asp

Ile

235

Glu

Asp

Glu

Val

'hr

Arg

Ala

Glu

140

Ala

Gln

Lys

Glu

220

Asn

Ala

Glu

Gly

45

Asn

Met

Ser

His

Phe

125

Ile

Leu

Pro

val

30

Lys

Pra

Ser

Gln

Ile

110

Ala

Lys

Ala

Tar

190

Val

Gly

Ala

ryr
270

Ala

Gln

Leu

fhe

95

Gly

Arg

Pro

Gly

Val

178

Leu

Ala

Asn

Gln

Lys

Ala

Ile

80

Pro

Asp

Aso

Leu

Val

160

Met.

Ala

Lys

Pro

240

Phs

Glu

114
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Asn

His

305

Tyr

Lys

Thr

Ser

Ala

385

Gln

Glu

Lys

Gly

Leu

465

Met

Gly

Val

Gly

290

Ser

Phe

Met

Ala

Tyr

370

Leu

Pro

Lys

Leu

Val

450

His

Val

Tyr

275

Thr

Cys

Cys

Leu

355

Trp

Val

Tyr

Gly

435

Val

Phe

Lys

<210> 61

<211> 1869
<212> DNA
<213> Cricetulus griseus

<400> 61

Ala 7

Pro

Ser

Leu

Ser

340

Met

Ala

Leu

Glu

Phe
420

Pro 7

Val

Arg

Ala

Ala

Lys

Thr

325

Met

Cys

Glu

Ala

Gly

405

Gln

val

Thr

Met
485

Gly

Gly

310

Asn

val

Ser

Tyr

Lys

390

Ala

His

Thr

Pro

Thr

470

Arg

Lys

Tyr

295

Ile

Phe

Pro

Pro

Asn

375

Glu

Met

Asn

Arg

Gly

455

Ile

Thr

Arg

280

Asn

Ile

Pro

Cys

Pro

360

Gly

Leu

Ala

Trp

440

Ser

Leu

Phe

Phe

Thr

Gly

Ala

Ser

345

Arg

Ile

Gly

Ala

Glu

425

Ala

Gly

Pro

Gln

Leu

Asp

Glu

Pro

330

Ser

Pro

Phe

Thr

Phe

410

Leu

Leu

Phe

Pro

Glu
490

Ser

Thr

Cys

315

Val

Val

Gly

Ala

Ile

395

Pro

Asn

Glu

Gly

Glu

475

Gly

Phe

Val

300

Gly

Arg

Asn

Asp

Ser

380

Arg

Thr

Ala

Leu

Gln

460

Gln

Ile

Arg

285

Leu

Arg

Glu

Gly

Ala

365

Leu

Gly

Lys

Leu

445

Arg

Gln

Trp

Glu

Ala

Arg

Gln

Gln
350

Phe

Glu

Glu

430

Glu

Pro

Met

Ala

val Val

Ser Leu

Gly Gly
320

val val
335

Leu Met

Tyr Glu

Lys Arg

Ser Cys

400

Leu Pro
415

Gly Arg

Ser Ser

Asn Thr

Glu Arg

480

Lys Tyr
4395

115
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atggccacca
tcteccaggga
agggagaagt
ttgggcaacg
ataccgtatt
ataggccagt
tcetggeoatty
atcctggecet
cactgcaacc
agtctctggy
cgcaatgtac
gcgctctgece
tccacaggca
ctggtccgtyg
gacatcagcc
tcctatgeca
aactcgtaca
ggcttegeag
gatgtggctg
atgccgetge
gacagccagt
ttcctaagga
ctgctgggge
tatgcagcta
tggatatatyg
gggcectgga

atcttctcte

tgggcaattg
attgccatce
acccccaggqg
cgcacaagcc
atgatgtga

<210> 62
<211> 622

<212> PRT

aggagaagct
agagcccagq
ggtccagcaa
tttggcgttt
ttattttcct
acacctcaga
gctacgcatc
gggccacata
acagctggaa
tctcecttag
tcagcectgtce
tcctettagt
aggttgtcta
gactgaccct
gccttgagga
tctgectggg
gggactgtat
ttttttccat
agtcaggtcc
ccaccttttg
ttgttgaagt
agggttatcg
tgtcgatggt
gtggtgtatg
gtggtgataa
tgaagtacag

ttgtcaagta

ggctgggetyg
tcetetgeeg
agcccaaccy

tcgtcatgaa

gcagtgtctg
cacacggcct
gattgacttt
ccecgtaccte
gtttgggagt
agggggaatc
catcgtcatec
ctacctattt
cacaccacat
cgcctecaac
tteccggaatce
ctggcttgte
cttcaccgec
gccgggtget
cccacaggtg
ggccatgacc
gctgetggga
cctgggette
tggcttggee
gtccattctg
cgaaggacag
tcgggaagtc
gacggagggt
ccttttgtgy
cttatatgac
ctgggctgte

tgtacccctyg

gggcctggec
gacggaggga
ctgggctgtyg

cggegeacte

<213> Cricetulus griseus

<400> 62

aaagacttcc
gaggatgagyg
gtgctgtctg
tgctacaaaa
ggcctgecctyg
acctgctggg
gtgtcecectee
cactccttee
tgcatggagg
ttcacctcge
gacgaaccag
tgttttttct
actttcccgt
ggcgaaggca
tggatcgacg
tcactgggaa
tgcctgaaca
atggcacaag
ttcattgcct
ttttttatta
atcacatcct
ttcatcgecca
ggcatgtatg
gttgcattct
ggtattgagg
atcactccag

acctacaaca

ctatcctcca
ccgtteegeg
gagcgtgagy

atgaaaccca

acaaagacat
ctgaggggaa
tggecggagyg
atggtggagg
tgtttttcct
agaagatctg
tgaatgtgta
agacagagct
acaccctgcyg
ctgtcatcga
gcgctctgaa
gcatatggaa
ttgccatgcet
tcaaattcta
ccggaaccca
gctacaacaa
gtggtaccag
agcaaggggt
atccaaaagc
tgctectett
tggttgatct
tcctgtgtag
tgtttcaact
ttgaatgttt
acatgattgg
ttctetgtge

aagtctacgt

tggtgtgtat
tgagaatcca
gggccacacc

gtcacgtcat

cctgaagcct
gcecccteag
cttcgtgggt
tgctttecte
ggaggtcata
cccecttgtte
ctacattgtc
tccoctgggec
taggaatgag
gttctgggag
atgggacctt
gggtgttcga
tctggtgctyg
cctgtaccct
gatattcttt
gtacaagtat
ttttgtgtcet
ggacattget
tgtgactatg
gcttggactg
ttaccecgtcc
catcagctac
ctttgactac
tgttattgce
ctatcggect
tggatgtttc

gtatcctgat

cceccttggte
atacctgata
cttccactce

tgtggagacc

116

60

120

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1869
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Met

Ile

Glu

Asp

Trp

Ile

Trp

val

Ala
145

Ala

Leu

Ala

Phe

50

Arg

Pro

Glu

Glu

Ile

130

Thr

Cys

Thr

Lys

Glu

35

Val

Phe

Tyr

Val

Lys

115

Val

Tyr

Asn

Lys

Pro

20

Gly

Leu

Pro

Phe

Ile

100

Ile

Ser

Tyr

His

Glu

Ser

Lys

Ser

Tyr

Ile

85

Ile

Cys

Leu

Leu

Ser
165

Lys

Pro

Pro

Val

Leu

Phe

Gly

Pro

Phe
150

Trp

Leu

Gly

Pro

Ala

55

Cys

Leu

Gln

Leu

Asn

135

His

Asn

Gln

Lys

Gln

40

Gly

Tyr

Phe

Tyr

Phe

120

val

Ser

Thr

Cys

Ser

25

Arg

Gly

Lys

Gly

Thr

105

Tyr

Phe

Pro

Leu

10

Pro

Glu

Phe

Asn

Gly

Tyr

Gln

His
170

Lys

Gly

Lys

Val

Gly

7

Gly

Glu

Ile

Ile

Thr

155

Cys

Asp

Thr

Trp

Gly

60

Gly

Leu

Gly

Gly

Val

140

Glu

Met

Phe

Arg

Ser

45

Leu

Gly

Pro

Gly

Tyr

125

Ile

Leu

Glu

His

Pro

30

Ser

Gly

Ala

Val

Ile

110

Ala

Leu

Pro

Asp

Lys

15

Glu

Lys

Asn

Phe

Phe

95

Thr

Ser

Ala

Trp

Thr
175

Asp

Asp

Ile

Val

Leu

Phe

Cys

Ile

Trp

Ala

160

Leu

117
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Arg

Gly

Leu
225

Gly

Gln

Cys
305

Gln

Thr
385

Asp

Arg

Pro

Ile

210

Leu

Thr

Leu

Ile

val

290

Leu

Ser

FPhe

Glu

Ala

370

Phe

Ser

Asn

Val

195

Asp

Val

Gly

Val

Lys

275

Trp

Gly

Tyr

Val

Gln

355

Phe

Trp

Gln

Glu

180

Glu

Trp

Lys

Leu

260

Phe

Ile

Ala

Arg

Ser

340

Gly

Ile ?

Ser

Phe

Ser

Glu

Pro

Leu

Val

245

Leu

Asp

Met

Asp

325

Gly

Val

val
405

Leu

Phe

Gly

Val

230

val

Val

Leu

Ala

Thr

310

Cys

Phe

Asp

Tyr

e Leu

390

Glu

Trp

Trp

Ala

215

Cys

Tyr

Arg

Tyr

Gly

295

Ser

Met

Ala

Ile

Pro

375

Phe

Val

Val

Glu

200

Leu

Phe

Phe

Gly

Pro

280

Thr

Leu

Leu

Val

Ala

360

Lys

Glu

Ser

185

Arg

Lys

Phe

Thr

Leu

265

Asp

Gln

Gly

Leu

Phe

345

Asp

Ala

Ile

Gly

Leu

Asn

Trp

Cys

2la

250

Thr

Ile

Ile

Ser

Gly

330

Ser

Val

Met

Gln
410

Ser

Val

Asp

Ile

235

Thr

Ser

Phe

Tyr

315

Cys

Ile

Ala

Thr

Leu

395

Ile

Ala

Leu

Leu

220

Trp

Phe

Pro

Arg

Phe

300

Asn

Leu

Leu

Glu

Met

380

Leu

Thr

Ser

Ser

205

Ala

Lys

Pro

Gly

Leu

285

Ser

Lys

Asn

Gly

Ser

365

Met

Leu

Ser

Asn

190

Leu

Leu

Gly

Phe

Ala

270

Glu

Tyr

Tyr

Ser

Phe

350

Gly

Pro

Leu

Leu

Phe Thr

Ser Ser

Cys Leu

Val Arg
240

2la Met
255

Gly Glu

Asp Pro

Ala Ile

Lys Tyr

320

Gly Thr
335

Met Ala

Pro Gly

Leu Pro

Gly Leu

400

Val Asp
415

118

DK/EP 2186905 T3



DK/EP 2186905 T3

Leu Tyr Pro Ser Phe Leu Arg Lys Gly Tyr Arg Arg Glu Val Phe Ile
420 425 430

Ala Ile Leu Cys Ser Ile Ser Tyr Leu Leu Gly Leu Ser Met Val Thr
435 440 445

Glu Gly Gly Met Tyr Val Phe Gln Leu Phe Asp Tyr Tyr Ala Ala Ser
450 455 460

Gly Val Cys Leu Leu Trp Val Ala Phe Phe Glu Cys Phe Val Ile Ala
465 470 475 480

Trp Ile Tyr Gly Gly Asp Asn Leu Tyr Asp Gly Ile Glu Asp Met Ile
485 490 495

Gly Tyr Arg Pro Gly Pro Trp Met Lys Tyr Ser Trp Ala Val Ile Thr
500 505 510

Pro Val Leu Cys Ala Gly Cys Phe Ile Phe Ser Leu Val Lys Tyr Val
515 520 525

Pro Leu Thr Tyr Asn Lys Val Tyr Val Tyr Pro Asp Trp Ala Ile Gly
530 535 540

Leu Gly Trp Gly Leu Ala Leu Ser Ser Met Val Cys Ile Pro Leu Val
545 550 555 560

Ile Ala Ile Leu Leu Cys Arg Thr Glu Gly Pro Phe Arg Val Arg Ile
565 570 575

Gln Tyr Leu Ile Thr Pro Arg Glu Pro Asn Arg Trp Ala Val Glu Arg
580 585 590

Glu Gly Ala Thr Pro Phe His Ser Arg Thr Ser Leu Val Met Asn Gly
595 600 605

Ala Leu Met Lys Pro Ser His Val Ile Val Glu Thr Met Met
610 615 620

<210> 63

<211> 1866

<212> DNA

<213> Rattus norvegicus

<400> 63

atggccacca aggagaagct tcaatgtctg aaagacttcc acaaagacat cctgaagcct 60

tcteccaggga agagcccagg cacgcggcct gaggatgagg ctgatgggaa gecccctcag 120

119



agggagaagt
ttgggcaatg
ataccgtatt
ataggccagt
tctggeattyg
atcctggcct
cactgcaacc
agtcactggy
cgcaacgtgc
geygelelygoeoe
tccacaggca
ctggtccgty
aacatcagcc
tcctacgcta
aactcgtaca
ggcttcgecaa
gatgtggcty
atgccogetge
gacagccagt
ttectaagga
ctgctgggge
tatgcagcta
tggatatatyg
ggaccctgga
atcttctcte
tgggcaatcg
attgtcatcc
accccoccaggyg
agagcaacco
atgtga

<210> 64
<211> 621

<212> PRT

ggtccagcaa
tctggegttt
ttattttect
acacctcaga
gctacgcgtc
gggccacata
atagctggaa
tctocottag
tcagcotgte
Leclellagl
aggttygtcta
gactgaccct
gccttgagga
tctgcctggg
gggactgtat
ttttttccat
agtcaggtcce
ccaccttttyg
ttgttgaagt
agggttatcy
tgacgatggt
gtggtgtatg
gcggtgataa
tgaagtacag
tcgtcaagta
ggctgggetyg
tcctetgeeg
agcccaaccy

tcatgaacygg

gatcgacttt
cccgtaccte
gtttgggage
agggggcatce
catcgtcatce
ctacctattc
cacgccacag
cgccgecaac
ctcecggaate
clyggcleygle
cttcactgct
gccaggtget
cccacaggtyg
ggccatgacc
gctgctggga
cctgggette
tggcttggee
gtccattctg
cgaaggacag
tcgggaaate
gacqggagggt
ccttttgtgg
cttatatgac
ctgggctgte
tgtacccctg
gggcctggee
gacggaggga
ctgggetgty

tgcactcatg

<213> Rattus norvegicus

<400> 64

gtgctgtctyg
tgctacaaaa
ggcctgectg
acctgctggg
gtgtcecctce
cagtctttce
tgcatggagg
ttcacttcge
gaccacccag
LgLlLLLLLcL
actttcecegt
ggtgaaggca
tggatcgacyg
tcactgggaa
tgcctgaaca
atggcacaag
ttcattgcct
ttttttatta
atcacatcct
ttcattgeca
ggcatgtatg
gtcgcattct
ggtattgagyg
atcactccag
acctacaaca
ctttecteca
ccgectceccgeg
gagcgtgaag

aaacccagtc

tggccggagy
atggtggagy
tgtttttect
agaagatctg
tgaatgtgta
agaaggatct
acaccctgeg
ctgtgatcga
gcagtctgaa
gealclyggaa
ttgccatget
tcaaattcta
ctggaactca
gctataacaa
gtggtaccag
agcaaggggt
acccaaaagc
tgctectett
tggttgatct
tegtgtgcay
tgtttcaact
ttgaatgttt
acatgatcgyg
ctctetgtgt
aagtctaccg
tggtgtgtat
tgagaatcaa
gggctacgeco

acgtcattgt

cttegtgggt
tgcattccta
ggaggtcatc
ccecettgtte
ctacatcgtc
tcecectgggeo
taggaacgag
gttctgggag
atgggacctc
gyglgllegy
tctggtgety
cctgtaccct
gatattcttt
gtacaagtat
ttttgtgtct
ggacattgcet
tgtgaccatyg
gcttggactyg
ttaccecgtee
catcagctac
ctttgactac
tgttattgce
ctatcggect
tggatgttte
gtaccctgat
ccececttggte
atacctgata
ctttcactce

ggagaccatyg

120

240

300

360

420

480

540

600

660

720

840

200

260

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1866
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Met

Ile

Glu

Asp

Trp

65

Ile

Trp

Val

Ala
145

Arg

Gly

Ala

Leu

Ala

Phe

Arg

Pro

Glu

Glu

Ile

130

Thr

Cys

Arg

Pro

Ile

Thr

Lys

Asp

35

Val

Phe

Tyr

Val

Lys

115

Val

Tyr

Asn

Asn

Val

195

Asp

Lys

Pro

20

Gly

Leu

Pro

Phe

Ile

100

Ile

Ser

Tyr

His

Glu

180

Ile

His

Glu

Ser

Lys

Ser

Tyr

Ile

Ile

Cys

Leu

Leu

Ser

165

Ser

Glu

Pro

Lys

Pro

Pro

val

Leu

70

Phe

Gly

Pro

Phe

150

Trp

His

Phe

Gly

Leu

Gly

Pro

Ala

Cys

Leu

Gln

Leu

Asn

135

Gln

Asn

Trp

Trp

Ser

Gln

Lys

Gln

40

Gly

Tyr

Phe

Tyr

Phe

120

Val

Ser

Thr

Val

Glu

200

Leu

Cys

Ser

25

Gly

Lys

Gly

Thr

105

Tyr

Phe

Pro

Ser

185

Arg

Lys

Leu

10

Pro

Glu

Phe

Asn

Gly

Tyr

Gln

Gln

170

Leu

Asn

Trp

Lys

Gly

Lys

val

Gly

7

Gly

Glu

Ile

Ile

Lys

155

Cys

Ser

Val

Asp

Asp

Thr

Trp

Gly

Gly

Leu

Gly

Gly

Val

140

Asp

Met

Ala

Leu

Leu

Phe

Arg

Ser

45

Leu

Gly

Pro A

Gly

Tyr

125

Ile

Leu

Glu

Ala

Ser

205

Ala

His

Pro

30

Ser

Gly

Ala

Ile

110

Ala

Len

Pro

Asp

Asn

190

Leu

Len

Lys
15

Glu
Lys
Asn
Phe
Phe
95

Thr

Ala
Trp
Thr
175
Phe

Ser

Cys

Asp

Asp

Ile

Val

Leu

80

Fhe

Cys

Ile

Trp

Ala

160

Leu

Thr

Ser

Leu

121
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Leu
225

Gly

Gln

Cys
305

GIn

Thr
385

Asp

Ala

Glu

Leun

Thr

Leu

1l=

Val

290

Leu

Ser

Phs

Glu

Ala

370

Phe

Ser

Tyr

Ils

Gly
450

Val

Gly

Val

_ys

275

Gly

Tyr

val

Gln

355

Phe

Trp

Gln

Pro

val

435

Gly

Trp

Lys

Leu

Phe

2la

Arg

er

420

Cys

Met

Leu

val

245

Iyr

Asp

Met

asp

325

Gly

Val

Ile

> Val

405

Phe

Ser

Iyr

Val

230

val

Val

Leu

Ala

Thr

310

Cys

Phe

Asp

Tyr

Leu

390

Glu

Leu

Ile

val

Cys

Tyr

Arg

Lyr

Gly

295

Ser

Met

Ala

Tle

Pro

375

Phe

Val

Arg

Ser

rhe
455

Pae

Gly

Pro

230

Tar

Leu

Leu

Ile

Ala

3580

Phe

Glu

Lys

Tyr

440

Gln

Phe

Thr

Asrn

Glrn

Gly

Leu

Phe

345

Zla

Ile

Gly

Gly

425

Leu

Cys

Ala

250

1le

Ile

Ser

Gly

330

Val

Val

Met

Gln

410

Tyr

. Leu

Phe

Ile
235

Thr

Phe

Tyr

315

Cys

Ile

Ala

Thr

Leu
395

Arg A

Gly

Asp

S
[N
o

Trp

Phe

Pro

Phe

300

Asn

Leu

Leu

Glu

Met

380

Leu

> Thr

Leu

1yr
4260

Lys

Pro

Gly

Leu

285

Lys

Asn

Ser
365

Met

Ser

Glu

Thr

445

Iyr

Gly

he

Ala

270

Glu

Tyr

Ser

“he
350

Leu

Ile

430

Met

Ala

Ala
255

Gly

AsSp

Lys

Gly

335

Met

Gly

Val

415

Phe

Ala

Arg

249

Mat

Gla

Pro

Ile

Tyr

320

Thr

Ala

Gly

Pro

L=

400

Asp

Ile

Thr

w
@
s

122
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Gly Val Cys
465

Trp Ile Tyr

Gly Tyr Arg

Pro Ala Leu
515

Pro Leu Thr
530

Leu Gly Trp
545

Ile val Ile

Lys Tyr Leu

Glu Gly Ala
595

Leu Met Lys
610
<210> 65
<211> 1866
<212> DNA

Leu Leu Trp
470

Gly Gly Asp
485

Pro Gly Pro
500

Cys Val Gly

Tyr Asn Lys

Gly Leu Rla
550

Leu Leu Cys
565

Ile Thr Pro
580

Thr Pro Phe

Pro Ser His

<213> Mus musculus

<400> 65

atggccacga
tctecaggga
agggagaagt
ttgggcaacg
ataccgtatt
ataggccagt

tctggcattg

aggagaagct gcaatgtctg
agagcccagg cacacggcct
ggtccagcaa gatcgacttt
tctggecgttt cccgtaccteo
ttattttcct gtttgggage
acacatcaga agggggcatc

gctacgcatc catcgtcatt

Val

Asn

Trp

Cys

Val

535

Leu

Arg

Arg

Hig

Val
615

Ala

Leu

Met

Phe

520

Tyr

Ser

Thr

Glu

Ser

600

Ile

Phe Phe Glu
475

Tyr Asp Gly
490

Lys Tyr Ser
505

Ile Phe Ser

Arg Tyr Pro

Ser Met Val
555

Glu Gly Pro
570

Pro Asn Arg
585

Arg Ala Thr

Val Glu Thr

aaagacttcc
gaagatgagqg
gtgctgtctg
tgctacaaaa
ggcctgcctg
acctgctggyg

gtgtcecctce

Cys

Trp

Leu

Asp

540

Cys

Leu

Trp

Leu

Met
620

Phe

Glu

Ala

Val

525

Trp

Ile

Arg

Ala

Met

605

Met

Val

Asp

Val

510

Lys

Ala

Pro

Val

Val

590

Asn

acaaagacat

cggacgggaa

tggceggagy

atggtggagg

tgtttttcett

agaagatctg

tgaacgtgta

Ile 2la
480

Met Ile

Ile Thr

Tyr Val

Ile Gly

Leu Val
560

Arg Ile
575

Glu Arg

Gly Ala

cctgaagect
gcceectcag
cttecgtgggt
tgcgttccte
ggaggtcatc
tectttgtte

ctacatcgtc

123

60

120

180

240

300

360

420
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atcctggect
cactgcaacc
agtcactggg
cgcaatgtgec
gcgctctgea
tccacaggca
ctggtecgty
gacatcagcc
tectacgeaa
aactcgtaca
ggcttcgcaa
gatgtggctyg
atgccgetge
gacagccagt
ttcectaagga
ctgctggggo
tatgcagcta
tggatatatg
gggccctgga
gtcttctege
tgggcaattyg
attgtcatcc
acccccaggyg
cgagtaaccc
atgtga
<210> 66

<211> 621
<212> PRT

gggccacata
atagctggaa
tctcececttag
tcagcectgte
tcctcttagt
aggttgtcta
gactgaccct
gccttgggga
tetgectggyg
gggactgtat
ttttttccat
agtcaggtcc
ccaccttttg
ttgttgaagt
agggttatcg
tgacgatggt
gtggtgtatg
gcggtgataa
tgaagtacag
ttgtcaagta
ggctgggcetg
tceteotgeeg
agcccaaccg

tcatgaacgg

<213> Mus musculus

<400> 66

ctacctattc
cacaccacag
cactgccaac
ctccggaatc
ctggctcgte
cttcaccget
gcecaggtget
cccacaggty
ggccatgace
gctgctggga
cctgggcectte
tggcttggec
gtctattctg
cgaaggacag
tcgggaaatc
gacggagggt
ccttttgtgy
cttatatgac
ctgggctgtec
tgtacccctyg
gggcctggee
gacggaggga
ctgggctgtyg

cgcactcatyg

cactctttce
tgcatggagy
ttcacctcac
gacaacccag
tgttttttct
acttteccegt
ggtgaaggca
tggatcgacy
tcactgggaa
tgcctgaaca
atggcacaag
ttcattgcct
tttttcatta
atcacatcct
ttcatageca
ggcatgtatg
gttgcattct
ggtattgagg
atcactccag
acctacaaca
ctttecteca
ccgcteecgeyg
gagcgtgaag

aaacccagtc

agaaggatct
acaccctgeg
ccgtecatcga
gcagtctgaa
gcatctggaa
ttgccatget
tcaaattcta
ctggaactca
gctataacaa
gtggtaccag
agcaaggggt
acccaaaagce
tgctectett
tggttgatct
tcttgtgtag
tgtttcaact
ttgaatgttt
acatgattgg
ctctttgtgt
aagtgtaccg
tgctgtgtat
tgagaatcaa
gggccacacc

acgtcattgt

tcecectgggee
taggaacgag
gttctgggag
atgggacctc
gggtgttcga
tctggtgetyg
cctgtaceet
gatattcttt
gtacaagtat
ttttgtgtct
ggacattgct
tgtaaccatg
gcttggactyg
ttacccgtce
catcagctac
ctttgactac
tgttattgcce
ctatcggect
tggatgttte
gtacccggat
cceettggte
atacctgata
ctttcactcc

ggagaccatyg

Met Ala Thr Lys Glu Lys Leu Gln Cys Leu Lys Zsp Phe His Lys Asp

1

5

10

15

124

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1866
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Ile

Glu

Asp

Trp

65

Ile

Trp

Ala
145

Arg

Gly

Leu
225

Leu

Ala

Phe

50

Arg

Pro

Glu

Glu

Ile

130

Thr

5 Cys

Arg

Pro

Ile

210

Leu

Thr

Lys

Asp

35

Val

Phe

Tyr

Val

Lys

115

Val

Tyr

Asn

Asn

Val

195

Asp

Val

Gly

Pro

20

Gly

Leu

Pro

Phe

Ile

100

Ile

Ser

Tyr

His

Glu

180

Ile

Asn

Trp

Lys

Ser

Lys

Ser

Tyr

Ile

85

Ile

Cys

Leu

Leu

Ser

165

Ser

Glu

Pro

Leu

val
245

Pro

Pro

Val

Leu

70

Phe

Gly

Pro

Leu

Phe

150

Trp

His

Phe

Gly

Val

230

Val

Gly

Pro

Ala

55

Cys

Leu

Gln

Leu

Asn

135

His

Asn

Trp

Trp

Ser

215

Cys

Tyr

Lys

Gln

40

Gly

Tyr

Phe

Tyr

Phe

120

Val

Ser

Thr

Val

Glu

200

Leu

Phe

Ser

25

Arg

Gly

Lys

Gly

Thr

105

Ser

Tyr

Phe

Pro

Ser

185

Arg

Lys

Phe

Thr

Pro

Glu

Phe

Asn

Gly

Tyr

Gln

Gln

170

Leu

Asn

Trp

Cys

Ala
250

Gly

Lys

Val

Gly

7

Gly

Glu

Ile

Ile

Lys

155

Cys

Ser

Val

Asp

Ile

235

Thr

Thr

Trp

Gly

60

Gly

Leu

Gly

Gly

Val

140

Asp

Met

Thr

Leu

Leu

220

Trp

Phe

Arg

Ser

45

Leu

Gly

Pro 1

Gly

Tyr

125

Ile

Leu

Glu

Ala

Ser

205

Ala

Lys

Pro

Pro

30

Ser

Gly

Ala

Ile

110

Ala

Leu

Pro

Asn

190

Leu

Leu

Gly

Phe

Glu

Lys

Asn

Phe

Phe

95

Thr

Ala

Trp

Thr

175

Phe

Cys

Val

Ala
255

Asp

Ile

Val

Leu

80

Fhe

Cys

Ile

Trp

Ala

160

Leu

Thr

Ser

Leu

Arg

240

Met

125

DK/EP 2186905 T3



Gly

Gln

Cys
305

Gln

Thr
385

Asp

Ala

Glu

Gly

465

Trp

Gly

Leu

545

Ile

Lys

Glu

Leu

Leu

Ile

Val

290

Leu

Ser

Phe

Glu

Ala

370

Phe

Ser

Tyr

Ile

Gly

450

Val

Ile

Tyr

Ala

Leu

530

Gly

val

Tyr

Gly

Met
610

Val

Lys

275

Trp

Gly

Tyr

Val

Gln

355

Phe

Trp

Gln

Pro

Leu

435

Gly

Cys

Tyr

Arg

Leu

515

Thr

Trp

Ile

Ala
595

Lys

<210> 67

Leu

260

Ile

Ala

Arg

Ser

340

Gly

Ile

Ser

Phe

Ser

420

Cys

Met

Leu

Gly

Pro

500

Cys

Tyr

Gly

Ile
580

Thr

Pro

Leu

Tyr

Asp

Met

Asp

325

Gly

Val

Ala

Ile

Val

405

Phe

Ser

Tyr

Leu

Gly
485

Gly

Val

Asn

Leu

Leu

565

Thr

Pro

Ser

Val

Ala

Thr

310

Cys

Phe

Asp

Tyr

Leu

390

Glu

Ile

val

Trp

470

Asp

Pro

Gly

Lys

Ela

550

Cys

Pro

Phe

His

Arg

Tyr

Gly

295

Ser

Met

Ala

Ile

Pro

375

Phe

Val

Arg

Ser

Phe

455

Val

Asn

Trp

Cys

Val

535

Leu

Arg

His

Vval
615

Gly

Pro

280

Thr

Leu

Leu

Ile

Ala

360

Phe

Glu

Lys

Tyr

440

Gln

Ala

Leu

Met

Phe

520

Tyr

Ser

Thr

Glu

Ser
600

Leu

265

Asp

Gln

Gly

Leu

Phe
345

Asp A

Ala 1

Ile

Gly

Gly

425

Leu

Leu

Phe

Tyr

Lys

505

Val

Arg

Ser

Glu

Pro

585

Arg

Thr

Ile

Ile

Ser

Gly

330

Ser

Met

Gln

410

Tyr

Leu

Phe

Phe

Asp
490

Tyr

Tyr

Met

Gly

570

Asn

Val

Glu

Leu

Phe

Tyr

315

Cys

Ile

Ala

Thr

Leu

395

Ile

Arg

Gly

Asp

Glu

475

Gly

Ser

Ser

Pro

Leu

555

Arg

Thr

Thr

Pro

Arg

Phe

300

Asn

Leu

Leu

Glu

Met

380

Leu

Thr

Arg

Leu

Tyr

460

Cys

Ile

Trp

Leu

Asp

540

Cys

Leu

Trp

Leu

Met
620

Gly

Leu

285

Ser

Lys

Asn

Gly

Ser

365

Met

Leu

Ser

Glu

Thr

445

Tyr

Glu

Ala

Val

525

Trp

Ile

Arg

Ala

Met

605

Met

Ala

270

Tyr

Tyr

Ser

Phe

350

Gly

Pro

Leu

Leu

Ile

430

Met

Ala

e Val

Asp

Val

510

Lys

Ala

Pro

val

Val

590

Asn

Gly Glu

Asp Pro

Ala Ile

Lys Tyr
320

Gly Thr
335

Met Ala

Pro Gly

Leu Pro

Gly Leu
400

Val Asp
415

Phe Ile

Val Thr

Ile Ala
480

Met Ile
495

Ile Thr

Tyr Val

Leu Val
560

Arg Ile

Gly Ala

126

DK/EP 2186905 T3



DK/EP 2186905 T3

<211> 1863
<212> DNA
<213> Homo sapiens

<400> 67

atggccacca aggagaagct gcagtgtctg aaagatttcc acaaggacat cctgaagccc 60
tcaccaggga agagcccagg cacgcggcct gaggacgagg ctgagggaaa acctccgceag 120
agggagaagt ggtctagcaa gatcgacttt gtgctctctg tggctggecgg cttcecgtggge 180

ttgggcaacyg tctggegett ceccgtaccte tgctacaaga atggtggagg tgcgtttctce 240

ataccgtatt ttattttcct gtttgggagce ggcctgectg tgtttttcectt ggagatcatc 300
ataggccagt acacctctga agggggeatc acctgectggyg aaaagatctg cocottgtte 360
tctggtatcg gctatgectce cgttgtaatt gtgtccctee tgaatgtcta ctacatcgte 420

atcctggcect gggccacata ctacctgttc cagtceccttcece agaaggagct geccctgggca 480

cactgcaacc acagctggaa cacacctcac tgcatggagg acaccatgceg caagaacaag 540
agtgtctgga tcaccatcag ctccaccaac ttcacctcce ctgtcatcga gttctgggag 600
cgcaacgtge tgagcttgtce ccctggaatc gaccacccag gctctcotgaa atgggacctce 660

gctectectgee ttecttttagt ctggctagtyg tgtttcttet gecatctggaa gggcgtcagg 720

tccactggga aggtcgtcta cttcacagec acttttccat tcgccatget cectggtgcetg 780
ctggtccgag ggcoctgacgcect geccgggcgeg ggcgcaggca tcaagttcta tetgtatccet 840
gacatcaccec gccttgagga cccacaggtg tggattgacg ctgggactca gatattctte 200

tcttatgeca tctgectggg ggctatgace tcgctgggga gcoctacaacaa gtacaagtat 960
aactcgtaca gggactgtat gctgctggga tgcctgaaca gtggtaccag ttttgtgtcet 1020
ggcttcgcaa ttttttccat cetgggcttce atggcacaag agcaaggggt ggacattget 1080
gatgtggctyg agtcaggtcc tggcectggece ttcattgect acccaaaagce tgtgacaatg 1140
atgccgctge ccacattttg gtccattctt ttttttatta tgettectett gettggactg 1200
gatagccagt ttgttgaagt tgaaggacag atcacatcct tggttgatct ttacccatcc 1260
ttcctaagga agggttatcg tcgggaaatc ttcatcgect tcecgtgtgtag catcagctac 1320
ctgctgggge tgacgatggt gacggagggt ggcatgtatg tgtttcaget ctttgactac 1380
tatgcagcta gcggtgtatg cecttttgtgg gttgcattct ttgaatgttt tgttattgec 1440
tggatatatg gaggtgataa cctttatgat ggtattgagg acatgattgg ctatcggccce 1500
gggccctgga tgaagtacag ctgggctgtg atcactccag ttctctgtgt tggatgttte 1560
atcttctecge tcgtcaagta cgtacccctg acctacaaca aaacatacgt gtaccccaac 1620
tgggccatty ggoctgggcty gagectggeo cttteoctcoca tgectctgogt teccttggto 1680
atcgtcatce gectcectgcca gactgagggy ccgttecttg tgagagtcaa gtacctgcetg 1740
accccaaggg aacccaaccqg ctgggcetgtyg gagcgcgagg gagccacacce ttacaactcet 1800
cgcaccgtca tgaacggcge tctcgtgaaa ccgacccaca tcattgtgga gaccatgatg 1860
tga 1863
<210> 68

<211> 620

<212> PRT
<213> Homo sapiens

<400> 68
Met Ala Thr Lys Glu Lys Leu Gln Cys Leu Lys Asp Phe His Lys Asp
1 5 10 15

Ile Leu Lys Pro Ser Pro Gly Lys Ser Pro Gly Thr Arg Pro Glu Asp
20 25 30

Glu Ala Glu Gly Lys Pro Pro Gln Arg Glu Lys Trp Ser Ser Lys Ile
35 40 45
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Trp
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Tyx Phe

Arg Gly

Tyz Pro
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Gly

Gly S

Thr
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Pro
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Gly
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Trp
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Ser
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e Pro

Gly
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Pro
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Pro
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Met
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Cys
305

Gln

Thr
385

Ala
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Gly
465

Gly

Leu

545

Ile

Lys

Glu

Val
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PATENTKRAV

1. Fremgangsmade til fremstilling af et gnsket polypeptid, som omfatter kunstig
overfgring af et alaninaminotransferasegen og et gen, som koder for et gnsket
polypeptid til en celle, og dyrkning af cellen, som eksprimerer alaninaminotransferasen
og har et overfgrt DNA, som koder for det gnskede polypeptid, og derved ger det
muligt for cellen at fremstille det gnskede polypeptid, hvor cellen, som eksprimerer
alaninaminotransferase er en celle, som er transformeret med en vektor, som
inkorporerer et DNA, som koder for alaninaminotransferasen, hvor det gnskede

polypeptid er et antistof.

2. Fremgangsmade ifglge krav 1, hvor cellerne, som eksprimerer alaninaminotrans-

ferase yderligere eksprimerer en taurintransporter.

3. Fremgangsmade ifalge krav 2, hvor cellerne, som eksprimerer en taurintransporter,

er celler, til hvilke DNA, som koder for en taurintransporter, er overfort.

4. Fremgangsmade ifglge krav 1 eller 3, hvor cellen er ovarieceller af kinesisk hamster
(CHO-celle).

5. Fremgangsmade ifglge ethvert af kravene 1 til 4, hvor DNA'et som koder for

alaninaminotransferase er et vilkarligt af felgende (a) til (e):

(a) et DNA, som koder for et polypeptid, som har aminosyresekvenserne som vist i
SEQID NO: 2, 4,6, 8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38,
40, 42, 44, 46, 48, 50, 52, 54, 56, 58 eller 60;

(b) et DNA, som koder for et polypeptid, som har en aminosyresekvens afledt af
aminosyresekvensen, som vist i SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58 eller 60, ved
substitution, fjernelse, addition og/eller indseettelse af 1 til 30 aminosyrerester og

alligevel har alaninaminotransferaseaktivitet;

(c) et DNA, som koder for et polypeptid, som har 70% eller st@grre aminosyre-
sekvenshomologi med aminosyresekvensen som vist i SEQ ID NO: 2, 4, 6, 8, 10,
12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54,

56, 58 eller 60, og alligevel har alaninaminotransferaseaktivitet;
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(d) et DNA, som har nucleotidsekvensen som visti SEQ ID NO: 1, 3,5,7, 9, 11, 13,
15, 17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57
eller 59;

(e) et DNA, som hybridiserer til et DNA, som er komplementaert med et DNA, som har
nucleotidsekvensen som vist i SEQ ID NO: 1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23,
25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57 eller 59, under
stringente betingelser og alligevel koder for et polypeptid, som har alaninamino-

transferaseaktivitet.

6. Fremgangsmade til fremstilling af en farmaceutisk sammensaetning omfattende
trinnene med fremstilling af et gnsket polypeptid ved fremgangsmaden ifglge ethvert af

kravene 1 til 5.

7. Celle, som indeholder en vektor, som inkorporerer et DNA, som koder for og
eksprimerer alaninaminotransferase og som indeholder en ekspressionsvektor
omfattende et DNA, som koder for et gnsket polypeptid, hvor det gnskede polypeptid

er et antistof.

8. Celle ifglge krav 7, som yderligere har et overfagrt DNA, som koder for en

taurintransporter.

9. Fremgangsmade ifglge krav 1, som omfatter dyrkning i et a-ketoglutarat-holdigt
medie af den neevnte celle, som eksprimerer alaninaminotransferase, og som har det
naevnte overfgrte DNA, som koder for det gnskede polypeptid, og derved ger det

muligt for cellen at fremstille det gnskede polypeptid.
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Anti—Glypican—3 Antibody (mg/L)
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