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Improved Bacillus Host Cell

TECHNICAL FIELD

Bacillus sp. are attractive hosts for the production of heterologous proteins due their ability to
secrete proteins directly into the culture medium. They have a high capacity for protein
secretion, are genetically highly amenable, nonpathogenic and free of endotoxins, and
consequently a large variety of proteins from different organisms have been efficiently
produced and secreted in Bacillus sp. i.e. in Bacillus licheniformis.

In the highly competitive biotech industry, even slightly improved Bacillus host cells are in
demand, which may provide more attractive production systems, or may even just be

alternative production systems.

BACKGROUND

Many industrial products of commercial interest can be produced biologically in Bacillus sp.
host cells e.g. heterologous polypeptides, amino acids, carbohydrates etc. Some of these
products are sold as process aids, intermediates, or even end-products in the food and feed
industries as well as in the pharmaceutical industry. There are increasingly strict regulations
that must be complied with when producing such products in microbial production hosts for
sale in these industries, for instance the presence of bacterial spores in the products is seen
as a problem. When producing in Bacillus licheniformis it is thus desirable to ensure that the
host cell is not capable of forming spores.

SUMMARY

A problem to be solved by the present invention is how to obtain a Bacillus licheniformis host
cell incapable of forming spores, or how to impair the sporulation process of said cell. The
present invention provides a solution to the problem by providing a Bacillus licheniformis host
cell which has a reduced capacity to produce one or more polypeptide(s) involved in
sporulation.

Accordingly, in a first aspect the invention relates to a Bacillus licheniformis mutant host cell
derived from a parent B. licheniformis host cell, which mutant host cell is mutated in one or
more gene(s) encoding one or more polypeptide(s) involved in sporulation which is at least
80% identical to one or more of the polypeptides shown in SEQ ID NO's: 2 to 129 (both
included), or in SEQ ID NO’s: 2 to 191 (both included), preferably at least 85% identical,
more preferably at least 90% identical, still more preferably at least 95% identical, and most
preferably at least 97% identical to one or more of the polypeptides shown in SEQ ID NO’s: 2
to 129 (both included), or in SEQ ID NO's: 2 to 191 (both included), wherein the mutant host
cell expresses at least 5% less of the one or more polypeptide(s) involved in sporulation than
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the parent host cell, when they are cultivated under comparable conditions. Preferably the

mutant host cell expresses at least 10% less, more preferably at least 20% less, still more
preferably at least 30% less, even more preferably at least 40% less, yet more preferably at
least 50% less, or at least 60% less, or at least 70% less, or at least 80%, or most preferably
at least 90% less of the one or more polypeptide(s) involved in sporulation than the parent
host cell, when they are cultivated under comparable conditions. Most preferably the mutant
host cell expresses absolutely nothing of the one or more polypeptide(s) involved in
sporuiation.

Comparable conditions of cultivation must be used in order to compare the expression level
of the one or more polypeptide(s) involved in sporulation in a mutant host cell of the invention
with that in a parent host cell. They are cultivated separately under identical conditions in
identical setups, of course allowing for the usual standard deviations of the operating
parameters normally associated with growth experiments, such as temperature control etc.
The quantification of the expression level of the one or more polypeptide(s) is done by
standard text-book assay- techniques as known in the art e.g. mRNA quantification or
immuno-based assays.

In a second aspect the invention relates to a process for producing at least one product of
interest in a Bacillus licheniformis mutant host cell, comprising cultivating a B.licheniformis
mutant host cell as defined in the previous aspect in a suitable medium, whereby the said
product is produced.

Finally, an aspect of the invention relates to a use of a Bacillus licheniformis mutant host cell
as defined in the first aspect for producing at least one product of interest comprising
cultivating the mutant host cell in a suitable medium whereby the said product is produced.

DEFINITIONS

Nucleic acid construct: When used herein, the term "nucleic acid construct" means a nucleic
acid molecule, either single- or double-stranded, which is isolated from a naturally occurring
gene or which has been modified to contain segments of nucleic acids in a manner that
would not otherwise exist in nature. The term nucleic acid construct is synonymous with the
term “expression cassette” when the nucleic acid construct contains the control sequences
required for expression of a coding sequence of the present invention.

Control sequence: The term “control sequences” is defined herein to include all components,
which are necessary or advantageous for the éxpression of a polypeptide of the present
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invention. Each control sequence may be native or foreign to the nucleotide sequence

encoding the polypeptide. Such control sequences include, but are not limited to, a leader,
polyadenylation sequence, propeptide sequence, promoter, signal peptide sequence, and
transcription terminator. At a minimum, the control sequences include a promoter, and
transcriptional and translational stop signals. The control sequences may be provided with
linkers for the purpose of introducing specific restriction sites facilitating ligation of the control

sequences with the coding region of the nucleotide sequence encoding a polypeptide.

Operably linked: The term “operably linked” is defined herein as a configuration in which a
control sequence is appropriately placed at a position relative to the coding sequence of the
DNA sequence such that the control sequence directs the expression of a polypeptide.

Coding sequence: When used herein the term “coding sequence” is intended to cover a
nucleotide sequence, which directly specifies the amino acid sequence of its protein product.
The boundaries of the coding sequence are generally determined by an open reading frame,
which usually begins with the ATG start codon. The coding sequence typically include DNA,
cDNA, and recombinant nucleotide sequences.

Expression: In the present context, the term “expression” includes any step involved in the
production of the polypeptide including, but not limited to, transcription, post-transcriptional
modification, translation, post-translational modification, and secretion.

Expression vector: In the present context, the term “expression vector’ covers a DNA
molecule, linear or circular, that comprises a segment encoding a polypeptide of the
invention, and which is operably linked to additional segments that provide for its
transcription.

DETAILED DISCLOSURE

A Bacillus licheniformis mutant host cell derived from a parent B. licheniformis host cell,
which mutant host cell is mutated in one or more gene(s) encoding one or more
polypeptide(s) involved in sporulation which is at least 80% identical to one or more of the
polypeptides shown in SEQ ID NO’s: 2 to 191 (both included), wherein the mutant host cell
expresses at least 5% less of the one or more polypeptide(s) involved in sporulation than the
parent host cell, when they are cultivated under comparable conditions.

The term “parent host cell" in the context of the present invention means a cell which is
genetically identical, or isogenic, to the progeny mutant or mutant cell of the present
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invention, except for the mutated one or more gene(s) encoding one or more polypeptide(s)

involved in sporulation in said mutant.

The degree of identity, or %-identity of polypeptide sequences can suitably be investigated
by aligning the sequences using a computer program known in the art, such as "GAP”
provided in the GCG program package (Program Manual for the Wisconsin Package,
Version 8, August 1994, Genetics Computer Group, 575 Science Drive, Madison, Wisconsin,
USA 53711)(Needleman, S.B. and Wunsch, C.D., (1970), Journal of Molecular Biology, 48,
443-453). Using GAP with the following settings for DNA sequence comparison: GAP
creation penalty of 5.0 and GAP extension penalty of 0.3". |

An object of the present invention is to provide a culture medium free of bacterial spores so
as to reduce the product purification to a minimum, and to comply with regulatory
requirements. This may be done according to the invention by reducing or even completely
abolishing the expression of one or more gene(s) encoding a native polypeptide(s) involved
in sporulation via mutagenisation of that (those) gene(s). One of the very well-known method
of ensuring that a gene is not expressed into an active polypeptide within a cell is simply to
delete or partially delete the encoding gene. Many techniques have been described in the art
on how to specifically delete or partially delete one or more gene(s) in the genome of a cell,
and certainly from the genome of a Bacillus licheniformis cell (see e.g. Novozymes A/S WO
01/90393, Novozymes A/S WO 02/00907). Accordingly, a preferred embodiment of the
present invention relates to a host cell of the first aspect, which is mutated by a partial or
complete deletion of the one or more gene(s) encoding the one or more polypeptide(s)
involved in sporulation.

A preferred embodiment of the present invention relates to a host cell of the first aspect,
which is mutated in two or more genes encoding two or more polypeptides involved in
sporulation,

The product of interest to be produced by the mutant host cell of the first aspect may be one
or more polypeptide(s) encoded by one or more heterologous gene(s). Consequently, a
preferred embodiment of the present invention relates to a host cell of the first aspect, which

comprises one or more heterologous gene(s) encoding one or more heterologous
polypeptide(s).

In the industrial production of polypeptides it is of interest to achieve a product yield as high
as possible. One way to increase the yield is to increase the copy number of a gene
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encoding a polypeptide of interest. This can be done by placing the gene on a high copy

number plasmid. However, plasmids are unstable and are often lost from the host cells if
there is no selective pressure during the cultivation of the host cells. Another way to increase
the copy number of the gene of interest is to integrate it into the host cell chromosome in
multiple copies. Integration of two genes has been described in WO 91/09129 and WO
94/14968 (Novozymes A/S) the content of which is hereby incorporated by reference. A
preferred embodiment of the present invention relates to a host cell of the first aspect,
wherein the heterologous gene(s) is present in at least two copies, preferably at least 4
copies, and most preferably at least 6 copies. In another embodiment the heterologous
gene(s) is present in at least ten copies. If carried on a plasmid the gene(s) may be present
in several hundred copies per cell, so in a still further embodiment of the present invention
the heterologous gene(s) is present in at least 100 copies.

Integration of two genes closely spaced in anti-parallel tandem to achieve better stability has
been described in WO 99/41358 (Novozymes A/S) the content of which is hereby
incorporated by reference, as well as the stable chromosomal multi-copy integration of genes
described in WO 02/00907 (Novozymes A/S) the content of which is incorporated herein by
reference. A preferred embodiment of the present invention relates to a host cell of the first
aspect, wherein the heterologous gene(s) are stably integrated into the genome of the cell.

Selection of chromosomal integrant has for convenience resulted in the use of selectable

markers such as antibiotic resistance markers. However it is desirable if possible to avoid the -
use of antibiotic marker genes. WO 01/90393 discloses a method for the integration of a
gene in the chromosome of a host cell without leaving antibiotic resistance markers behind in
the strain, the content of which is hereby incorporated by reference A preferred embodiment .
of the present invention relates to a host cell of the first aspect wherein the heterologous
gene(s) is integrated into the genome of the cell without leaving any antibiotic resistance
marker gene(s) at the site of integration.

The present invention also relates to nucleic acid constructs comprising a nucleotide
sequence encoding a product of interest, which may be operably linked to one or more
control sequences that direct the expression of the coding sequence in a suitable host cell
under conditions compatible with the control sequences.

A nucleotide sequence encoding a polypeptide ofinterest may be manipulated in a variety of
ways to provide for expression of the polypeptide. Manipulation of the nucleotide sequence
prior to its insertion into a vector may be desirable or necessary depending on the expression

5



10

15

20

25

30

35

WO 03/087148 PCT/DK03/00200
vector. The techniques for modifying nucleotide sequences utilizing recombinant DNA

methods are well known in the art.

Other ways of increasing the product yield would be to increase promoter activity of the
specific promoter regulating the expression of a specific gene of interest. Also a more
general increase in the activity of several promoters at the same time could lead to an
improved product yield. The control sequence may be an appropriate promoter sequence, a
nucleotide sequence which is recognized by a host cell for expression of the nucleotide
sequence. The promoter sequence contains transcriptional control sequences, which
mediate the expression of the polypeptide. The promoter may be any nuclectide sequence
which shows transcriptional activity in the host cell of choice including mutant, truncated, and
hybrid promoters, and may be obtained from genes encoding extracellular or intracellular -

polypeptides either homologous or heterologous to the host cell.

Examples of suitable promoters for directing the transcription of the nucleic acid constructs of
the present invention, especially in a bacterial host cell, are the promoters obtained from the
E. coli lac operon, Streptomyces coelicolor agarase gene (dagA), Bacillus subtilis
levansucrase gene (sacB), Bacillus licheniformis alpha-amylase gene (amylL), Bacillus
stearothermophilus maltogenic amylase gene (amyM), Bacillus amyloliquefaciens alpha-
amylase gene (amyQ), Bacillus licheniformis penicillinase gene (penP), Bacillus subtilis xylA
and xylB genes, and prokaryotic beta-lactamase gene (Villa-Kamaroff et al., 1978,
Proceedings of the National Academy of Sciences USA 75: 3727-3731), as well as the tac
promoter (DeBoer et al., 1983, Proceedings of the National Academy of Sciences USA 80:
21-25). Further promoters are described in "Useful proteins from recombinant bacteria” in
Scientific American, 1980, 242: 74-94; and in Sambrook et al., 1989, supra.

Other useful promoters are described in WO 93/10249, WO 98/07846, and WO 99/43835
(Novozymes A/S) the contents of which are incorporated fully herein by reference. A
preferred embodiment of the present invention relates to a host cell of the first aspect,
wherein the heterologous gene(s) are transcribed from a heterologous promoter or from an
artificial promoter.

The control sequence may also be a suitable transcription terminator sequence, a sequence
recognized by a host cell to terminate transcription. The terminator sequence is operably
linked to the 3’ terminus of the nucleotide sequence encoding the polypeptide. Any
terminator which is functional in the host cell of choice may be used in the present invention.
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The control sequence may also be a suitable leader sequence, a nontranslated region of an

mRNA which is important for translation by the host cell. The leader sequence is operably
linked to the 5° terminus of the nucleotide sequence encoding the polypeptide. Any leader
sequence that is functional in the host cell of choice may be used in the present invention.

The dontrol sequence may also be a polyadenylation sequence, a sequence operably linked
to the 3’ terminus of the nucleotide sequence and which, when transcribed, is recognized by
the host cell as a signal to add polyadenosine residues to transcribed mRNA. Any
polyadenylation sequence which is functional in the host cell of choice may be used in the
present invention.

The control sequence may also be a signal peptide coding region that codes for an amino
acid sequence linked to the amino terminus of a polypeptide and directs the encoded
polypeptide into the cell's secretory pathw_ay. The 5 end of the coding sequence of the
nucleotide sequence may inherently contain a signal peptide coding region naturally linked in
translation reading frame with the segment of the coding region which encodes the secreted
polypeptide. Alternatively, the 5’ end of the coding sequence may contain a signal peptide
coding region which is foreign to the coding sequence. The foreign signal peptide coding
region may be required where the coding sequence does not naturally contain a signal
peptide coding region. Alternatively, the foreign signal peptide coding region may simply
replace the natural signal peptide coding region in order to enhance secretion of the 4
polypeptide. However, any signal peptide coding region which directs the expressed
polypeptide into the secretory pathway of a host cell of choice may be used in the present

invention.

Effective signal peptide coding regions for bacterial host cells are the signal peptide coding
regions obtained from the genes for Bacillus NCIB 11837 maltogenic amylase, Bacillus
stearothermophilus alpha-amylase, Bacillus licheniformis subtilisin, Bacillus licheniformis
beta-lactamase, Bacillus stearothermophilus neutral proteases (nprT, nprS, nprM), and
Bacillus subtilis prsA. Further signal peptides are described by Simonen and Palva, 1993,
Microbiological Reviews 57: 109-137.

The control sequence may also be a propeptide coding region that codes for an amino acid
sequence positioned at the amino terminus of a polypeptide. The resultant polypeptide is
known as a proenzyme or propolypeptide (or a zymogen in some cases). A propolypeptide
is generally inactive and can be converted to a mature active polypeptide by catalytic or
autocatalytic cleavage of the propeptide from the propolypeptide. The propeptide coding
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region may be obtained from the genes for Bacillus subitilis alkaline protease (aprE), Bacillus

subtilis neutral protease (nprT), Saccharomyces cerevisiae alpha-factor, Rhizomucor miehei
aspartic proteinase, and Myceliophthora thermophila laccase (WO 95/33836).

Where both signal peptide and propeptide regions are present at the amino terminus of a
polypeptide, the propeptide region is positioned next to the amino terminus of a polypeptide
and the signal peptide region is positioned next to the amino terminus of the propeptide
region.

It may also be desirable to add regulatory sequences which allow the regulation of the
expression of the polypeptide relative to the growth of the host cell. Examples of regulatory
systems are those which cause the expression of the gene to be turned on or off in response

, to a chemical or physical stimulus, including the presence of a regulatory compound.

Regulatory systems in prokaryotic systems include the lac, tac, and trp operator systems. In
yeast, the ADH2 system or GAL1 system may be used. In eukaryotic systems, these include
the dihydrofolate reductase gene which is amplified in the presence of methotrexate, and the
metaliothionein genes which are amplified with heavy metals. In these cases, the nucleotide
sequence encoding the polypeptide would be operably linked with the regulatory sequence.

The present invention also relates to recombinant expression vectors comprising the nucleic
acid construct lof the invention. The various nucleotide and control sequences described
above may be joined together to produce a recombinant expression vector which may
include one or more convenient restriction sites to allow for insertion or substitution of the
nucleotide sequence encoding the polypeptide at such sites. Alternatively, the nucleotide
sequence of the present invention may be expressed by inserting the nucleotide sequence or
a nucleic acid construct comprising the sequence into an appropriate vector for expression.
In creating the expression vector, the coding sequence is located in the vector so that the

‘coding sequence is operably linked with the appropriate control sequences for expression.

The recombinant expression vector may be any vector (e.g., a plasmid or virus) which can be
conveniently subjected to recombinant DNA procedures and can bring about the expression
of the nucleotide sequence. The choice of the vector will typically depend on the
compatibility of the vector with the host cell into which the vector is to be introduced. The
vectors may be linear or closed circular plasmids.

The vector may be an autonomously replicating vector, i.e., a vector which exists as an
extrachromosomal entity, the replication of which is independent of chromosomal replication,
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e.g., a plasmid, an extrachromosomal element, a minichromosome, or an artificial

chromosome.

The vector may contain any means for assuring self-replication. Alternatively, the vector may
be one which, when introduced into the host cell, is integrated into the genome and
replicated together with the chromosome(s) into which it has been integrated. Furthermore,
a single vector or plasmid or two or more vectors or plasmids which together contain the total
DNA to be introduced into the genome of the host cell, or a transposon may be used.

The vectors of the present invention preferably contain one or more selectable markers
which permit easy selection of transformed cells. A selectable marker is a gene the product
of which provides for. biocide or viral resistance, resistance to heavy metals, prototrophy to
auxotrophs, and the like.

Examples of bacterial selectable markers are the dal genes from Bacillus subtilis or Bacillus
licheniformis, or markers which confer antibiotic resistance such as ampicillin, kanamycin,
chloramphenicol or tetracycline resistance.

The vectors of the present invention preferably contain an element(s) that permits stable
integration of the vector into the host cell's genome or autonomous replication of the vector in
the cell independent of the genome.

For integration into the host cell genome, the vector may rely on the nucleotide sequence
encoding the polypeptide or any other element of the vector for stable integration of the
vector into the genome by homologous or nonhomologous recombination. Alternatively, the
vector may contain additional nucleotide sequences for directing integration by homologous
recombination into the genome of the host cell. The additional nucleotide sequences enable
the vector to be integrated into the host cell genome at a precise location(s) in the
chromosome(s). To increase the likelihood of integration at a precise location, the
integrational elements should preferably contain a sufficient number of nucleotides, such as
100 to 1,500 base pairs, preferably 400 to 1,500 base pairs, and most preferably 800 to -
1,500 base pairs, which are highly homologous with the corresponding target sequence to
enhance the probability of homologous recombination. The integrational elements may be -
any sequence that is homologous with the target sequence in the genome of the host cell.
Furthermore, the integrational elements may be noh-encoding or encoding nucleotide
sequences. On the other hand, the vector may be integrated into the genome of the host cell
by non-homologous recombination.
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For autonomous replication, the vector may further comprise an origin of replication enabling
the vector to replicate autonomously in the host cell in question. Examples of bacterial
origins of replication are the origins of replication of plasmids pBR322, pUC19, pACYC177,
and pACYC184 permitting replication in E. coli, and pUB110, pE194, pTA1060, and pAMR1
permitting replication in Bacillus. The origin of replication may be one having a mutation
which makes its functioning temperature-sensitive in the host cell (see, e.g., Ehrlich, 1978,
Proceedings of the National Academy of Sciences USA 75: 1433).

More than one copy of a nucleotide sequence of the present invention may be inserted into
the host cell to increase production of the gene product. An increase in the copy number of
the nucleotide sequence can be obtained by integrating at least one additional copy of the
sequence into the host cell genome or by including an amplifiable selectable marker gene .
with the nucleotide sequence where cells containing amplified copies of the selectable
marker gene, and thereby additional copies of the nucleotide sequence, can be selected for
by cultivating the cells in the presence of the appropriate selectable agent.

The procedures used to ligate the elements described above to construct the recombinant
expression vectors of the present invention are well known to one skilled in-the art (see, e.g., :
Sambrook et al., 1989, supra).

The introduction of a vector into a bacterial host cell may, for instance, be effected by
protoplast transformation (see, e.g., Chang and Cohen, 1979, Molecular General Genetics
168: 111-115), using competent cells (see, e.g., Young and Spizizin, 1961, Journal of
Bacteriology 81: 823-829, or Dubnau and Davidoff-Abelson, 1971, Journal of Molecular
Biology 56: 209-221), electroporation (see, e.g., Shigekawa and Dower, 1988, Biotechniques
6: 742-751), or conjugation (see, e.g., Koehler and Thorne, 1987, Journal of Bacteriology
169 5771-5278).

A preferred embodiment of the present invention relates to a host cell of the first aspect,
wherein the heterologous gene(s) are comprised in an operon, preferably a polycistronic
operon. The term "operon" in the context of the present invention means a polynucleotide
comprising several genes that are clustered and perhaps even transcribed together into a
polycistronic mRNA, e.g. genes coding for the enzymes of a metabolic pathway. The
transcription of an operon may be initiated at a bromoter region and controlled by a
neighboring regulatory gene, which encodes a regulatory protein, which in turn binds to the
operator sequence in the operon to respectively inhibit or enhance the transcription. The
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gene or the operon can be carried on a suitable plasmid that can be stably maintained, e.g.
capable of stable autonomous replication in the host cell (the choice of plasmid will typically
depend on the compatibility of the plasmid with the host cell into which the plasmid is to be
introduced) or it can be carried on the chromosome of the host. The said gene may be
endogenous to the host cell in which case the product of interest is a protein naturally
produced by the host cell and in most cases the gene will be in it normal position on the
chromosome. If the gene encoding the product of interest is an exogenous gene, the gene
could either be carried on a suitable plasmid or it could be integrated on the host
chromosome. In one embodiment of the invention the eubacterium is a recombinant
eubacterium. Also the product of interest may in another embodiment be a recombinant
protein.

The product of interest is any gene product or product of a metabolic pathway which is
industrially useful and which can be produced in a bacterial cell such as a B. licheniformis.

In one preferred embodiment, the heterologous polypeptide(s) is an antimicrobial peptide, or
a fusion peptide comprising a peptide part which in its native form has antimicrobial activity.

In another preferred embodiment, the heterologous polypeptide(s) has biosynthetic activity
and produces a compound or an intermediate of interest.

Yet another embodiment relates to a host cell of the first aspect, wherein the compound or
intermediate of interest comprises vitamins, amino acids, antibiotics, carbohydrates, or
surfactants, and preferably the carbohydrates comprise hyaluronic acid.

In one embodiment the heterologous polypeptide(s) is an enzyme, particularly the enzyme is
an enzyme of a class selected from the group of enzyme classes consisting of
oxidoreductases (EC 1), transferases (EC 2), hydrolases (EC 3), lyases (EC 4), isomerases
(EC 5), and ligases (EC 6). Preferably the enzyme is an enzyme with an activity selected
from the group consisting of aminopeptidase, amylase, amyloglucosidase, mannanase,
carbohydrase, carboxypeptidase, catalase, cellulase, chitinase, cutinase, cyclodextrin
glycosyltransferase, deoxyribonuclease, esterase, galactosidase, beta-galactosidase,
glucoamylase, glucose oxidase, glucosidase, haloperoxidase, hemicellulase, invertase,
isomerase, laccase, ligase, lipase, lyase, mannosidase, oxidase, pectinase, peroxidase,
phytase, phenoloxidase, polyphenoloxidase, protease, ribonuclease, transferase,
transglutaminase, or xylanase. Preferably the enzyme is an amylase or a mannanase.
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A second aspect of the invention relates to a process for producing at least one product of

interest in a Bacillus licheniformis mutant host cell, comprising cultivating a B.licheniformis
mutant host cell as defined in the first aspect of the invention in a suitable medium, whereby
the said product is produced. One embodiment relates to a process of the second aspect,
further comprising isolating or purifying the product of interest. Suitable media for the
cultivation is described below as well as methods for the purification or isolation of the
produced product which is an optional additional step to the process of the present invention.

In the production methods of the present invention, the cells are cultivated in a nutrient
medium suitable for production of the polypeptide using methods known in the art. For
example, the cell may be cultivated by shake flask cultivation, small-scale or large-scale
fermentation (including continuous, batch, fed-batch, or solid state fermentations) in
laboratory or industrial fermentors performed in a suitable medium and under conditions
allowing the polypeptide to be expressed and/or isolated. The cultivation takes place in a
suitable nutrient medium comprising carbon and nitrogen sources and inorganic salts, using
procedures known in the art. Suitable media are available from commercial suppliers or may
be prepared according to published compositions (e.g., in catalogues of the American Type
Culture Collection). If the polypeptide is secreted into the nutrient medium, the polypeptide
can be recovered directly from the medium. If the polypeptide is not secreted, it can be
recovered from cell lysates. '

The medium used to culture the cells may be any conventional medium suitable for growing
the host cells, such as minimal or complex media containing appropriate supplements. Suit-
able media are available from commercial suppliers or may be prepared according to
published recipes (e.g. in catalogues of the American Type Culture Collection). The media
are prepared using procedures known in the art (see, e.g., references for bacteria and yeast;
Bennett, JW. and LaSure, L., editors, More Gene Manipulations in Fungi, Academic Press,
CA, 1991).

The polypeptides may be detected using methods known in the art that are specific for the
polypeptides. These detection methods may include use of specific antibodies, formation of
an enzyme product, or disappearance of an enzyme substrate. For example, an enzyme
assay may be used to determine the activity of the polypeptide as described herein.

The resulting polypeptide may be recovered by methods known in the art. For example, the
polypeptide may be recovered from the nutrient medium by conventional procedures
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including, but not limited to, centrifugation, filtration, extraction, spray-drying, evaporation, or

precipitation.

The polypeptides of the present invention may be purified by a variety of procedures known
in the art including, but not limited to, chromatography (e.g., ion exchange, affinity,
hydrophobic, chromatofocusing, and size exclusion), electrophoretic procedures (e.g.,
preparative isoelectric focusing), differential solubility (e.g., ammonium sulfate precipitation),
SDS-PAGE, or extraction (see, e.g., Protein Purification, J.-C. Janson and Lars Ryden,
editors, VCH Publishers, New York, 1989).

A third aspect of the present invention relates to the use of a Bacillus licheniformis mutant
host cell as defined in the first aspect for producing at least one product of interest
comprising cultivating the mutant host cell in a suitable medium whereby the said product is
produced, and optionally isolating or purifying the produced product.
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CLAIMS

1. A Bacillus licheniformis mutant host cell derived from a parent B. licheniformis host cell,
which mutant host cell is mutated in one or more gene(s) encoding one or more
polypeptide(s) involved in sporulation which is at least 80% identical to one or more of the
polypeptides shown in SEQ ID NO’s: 2 to 191, wherein the mutant host cell expresses at
least 5% less of the one or more polypeptide(s) involved in sporulation than the parent host

cell, when they are cultivated under comparable conditions.

2. The host cell according to claim 1, which is mutated by a partial or complete deletion of
the one or more gene(s) encoding the one or more polypeptide(s) involved in sporulation.

3. The host cell according to any of claims 1 — 2, which is mutated in two or more genes
encoding two or more polypeptides involved in sporulation.

4. The host cell according to any of claims 1 — 3, which comprises one or more heterologous
gene(s) encoding one or more heterologous polypeptide(s).

5. The host cell according to claim 4, wherein the heterologous gene(s) is present in at least
two copies.

6. The host cell according to claim 4 or 5, wherein the heterologous gene(s) are stably
integrated into the genome of the cell.

7. The host cell according to any of claims 4 - 6, wherein the heterologous gene(s) is
integrated into the genome of the cell without leaving any antibiotic resistance marker genes
at the site of integration.

8. The host cell according to any of claims 4 - 7, wherein the heterologous gene(s) are
transcribed from a heterologous promoter or from an artificial promoter. ‘

9. The host cell according to any of claims 4 — 8, wherein the heterologous gene(s) are
comprised in an operon, preferably a polycistronic operon.

10. The host cell according to any of claims 4 — 9, wherein the heterologous polypeptide(s) is

an antimicrobial peptide, or a fusion peptide comprising a peptide part which in its native
form has antimicrobial activity.
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11. The host cell according to any of claims 4 — 9, wherein the heterologous polypeptide(s)

has biosynthetic activity and produces a compound or an intermediate of interest.

12. The host cell according to claim 11, wherein the compound or intermediate of interest
comprises vitamins, amino acids, antibiotics, carbohydrates, or surfactants.

13. The host cell according to claim 12, wherein the carbohydrates comprise hyaluronic acid.

14. The host cell according to any of claims 4 — 9, wherein the heterologous polypeptide(s) is

an enzyme, preferably a secreted enzyme.

15. The host cell according to claim 14, wherein the enzyme is an enzyme of a class
selected from the group of enzyme classes consisting of oxidoreductases (EC 1),
transferases (EC 2), hydrolases (EC 3), lyases (EC 4), isomerases (EC 5), and ligases (EC
6).

16. The host cell according to claim 15, wherein the enzyme is an enzyme with an activity
selected from the group of enzyme activities consisting of aminopeptidase, amylase,
amyloglucosidase, mannanase, carbohydrase, carboxypeptidase, catalase, cellulase,
chitinase, cutinase, cyclodextrin glycosyltransferase, deoxyribonuclease, esterase,
galactosidase, beta-galactosidase, glucoamylase, glucose oxidase, glucosidase,
haloperoxidase, hemicellulase, invertase, isomerase, laccase, ligase, lipase, lyase,
mannosidase, oxidase, pectinase, peroxidase, phytase, phenoloxidase, polyphenoloxidase,

protease, ribonuclease, transferase, transgiutaminase, and xylanase.
17. The host cell according to claim 16, wherein the enzyme is an amylase or a mannanase.

18. A process for producing at least one product of interest in a Bacillus licheniformis mutant
host cell, comprising cultivating a B.licheniformis mutant host cell as defined in any of the
claims 1 - 17 in a suitable medium, whereby the said product is produced.

19. The process according to claim 18, further comprising isolating or purifying the product of

interest.

20. A use of a Bacillus licheniformis mutant host cell as defined in any of the claims 1 - 17 for
producing at least one product of interest comprising cultivating the mutant host cell in a
suitable medium whereby the said product is produced.
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21. The use according to claim 20 further comprising isolating or purifying the product of
interest.
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)

Pro

Thr

val

Arg

Gin

Pro

210

Phe

Glu

Thr

Ile

Leu

290

Arg

Gly

Ile

Leu

Asn
370

WO 03/087148

Ala

Tyr

Ser

Asp

Cys

Leu

Arg

Gly

val

Ala

Gln

ser

Arg

355

Leu

Tyr
Phe
Leu
Ala
Leu
180
Lys
Asn
Gly
Glu
Ile
260
Thr
Ile
é1u
Asp
Lys

Lys

ser

Pro

Glu

Trp

Ser

Pro

Asp

Pro

245

Phe

Asp

Ala

Gly

Ala

325

Pro

Arg

Leu

Glu

Arg

Tyr

Leu

Leu

Phe

ser

Thr

230

Arg

Glu

Gly

Pro

Lys

310

Asp

Leu

Pro

Gly

Ala
Glu
135
His
val
Pro
His
Pro
215
Ile
Lys
Leu
Gly
Ala
295
Thr
Pro
Lys

Phe

Ala
375

Trp
120
val
Asp
Gly
Lys
Glu
200
Asp
Leu
Tyr
Tyr
Leu
280
Glu
val

Asp

Gn

.Ty r

Ala

10295.204.ST25.txt

Tyr

Tyr

His

Leu

Gly

Asp

Leu

val

Arg

Phe

265

Leu

Arg

Thr

Thr

Lys

345

Arg

val

Thr Lys Asp ihe

Glu

Ala

Tyr

170

Glu

Gly

Pro

Asn

Phe

250

Asp

Gln

Cys

Leu

Asp

330

Asp

Arg

Asp

page 6

TYyr

Met

155

Phe

Tyr

sSer

Asp

Gly

Arg

His

His

Asp

Lys

315

Ala

Thr

His

GlIn

Pro

140

Ala

Ile

Glu

Leu

Pro

220

Lys

Ile

Asp

Pro

Ile

300

Lys

Asp

ser

Lys

TYr
380

25

Asn

Ile

Arg

Ile

Phe

205

Ser

val

Leu

Ile

val

285

Ile

Arg

Ile

Ser

Ile

365

Gly

His

Glu

Thr

Asp

Pro

190

Tyr

Ile

Trp

Asn

Thr

270

Lys

val

Ile

Met

Leu

350

Asn

Arg

Ala

Gln

Arg

Pro

vatl

Pro

Ala

255

Cys

val

Asp

Gly

Gin

335

Pro

Ala

Pro

Lys
Asp

Leu
160

Glu

Leu

Arg

Pro

Phe

240

Ser

His

Asn

Phe

cys

320

Phe

Arg

Leu

val

PCT/DK03/00200



‘Leu

385

Ala

Ite

Arg

Thr

Thr

465

Ala

Glu

GlIn

Leu

Leu

His

Pro

Pro

Asp

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

<220>
<221>
<222>

<400>

atcgggagat tatatgaagt

WO 03/087148

5

Leu

Gly

Pro

Phe

435

Pro

Lys

Tyr

Tyr

1223

Asn
Ser
Ile
420
Asp
Ala

val

ser

Asp
500

Asn

Thr

405

His

Ile

val

Pro

Gly

Met

Thr

390

Glu

Leu

Glu

Pro

Pro

470

Arg

Met

Lys

Ile

His

Arg

Pro

455

Gly

Tyr

Arg

10295.204.sT25.txt

Trp His Glu pro val Thr

Trp

Leu

Tyr

440

Ala

ser

val

Pro

DNA - 0 - -
Bacillus licheniformis

CDS
(501)..(722)

5

cccgaagtat.

actaagataa

acaagtttat

ttcaagaggt

gcaaatatgg

trtttgagga

tgattgtaat

aatgaaagga

gtgtaaggcg
gaggacagtc
tttttaaaat
atcctgaagg
atcgaaatca
tgcttttttt
ggtacatgta

gagcttagtc

395

Ser Ile Ile
410

val G1n pPhe
425

Gln Glu Asn

Pro Asn Glu

val Thr Arg

Trp His Cys

490

Leu Glu val
505

atgtttttty gacatgctgce
caaatttgaa taagcgttta
caagactgga ctatcgagta
ttattgcata aaataaaata
atgcttcttg tttttttgaa
taataacttc tctectttca
gatttaggct gtggatagta

tacactgttt atcatagttt

Page 7

Asn

Met

Gly

His

Thr

Ala

Ile

Glu

445

Gly

ITe

Ile

Asp

Glu

Gly

Leu

430

Leu

Leu

Ala

Leu

val
510

cttacaatgc

gcgtaaggag
ttatggtatt

catcgagaat

tgaattcgaa

gtttaagtat

ctcgatcgga

aataatgaat

atg ttt cat tgc aaa cca aat gt% a
Met Phe His Cys Lys Pro Ash Val M
1 5

Thr Pro
400

Arg Ala

Asp His

val phe

Lys Asp

Thr Phe
480

Glu His
495

Arg His

ttggcttect
gaattgtaca
aagcgagtag
tacccctttt
tagacaagct
ccttaaaaaa
caaatatggg
atgatcaatg
tg ccg cca

et Pro Pro
10

PCT/DK03/00200

60
120
180
240
300
360
420
480
533



WO

His GIn Tyr Pro
50

His Thr His Cys

65

7
1549
DNA

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

03/087148

caa act cqt
Gin Thr His
20

Cgt
H1s

ata
Ile

aca
Thr

cca
Pro

cac -act
His Thr

oys &y

Cys

aaa
Lys
70

tgtatggttt acagtgcatc

tgtaaaccgg gtccagtaaa

tgtgggcccg gtttagaaag

tttgagggag atgatccaaa

tttattgcga gaggagaaaa

ctgccagcat agggccgtgt

f‘
tattagaggt gtaaagaacc

tttgacagag tatttcaatt

Bacillus

His Thr Tyr
55

Gly Lys Pro
70

att gta cac ccg act aat tgt tgt
ITe val His iro Thr Asn Cys Cys
5
att gtg ccg cat att cat ccg cag
Ile val Pro His Ile His Pro Glin
30 35
cat ttc cag cat gtg cat caa tat
His Phe GIn His val His Gln Tyr
45 50
cct gtt aca cac tct cat act cat
Pro val Thr His Ser His Thr His
60 65
tagtgggatt aaacaatgac
- gggtgctttt ttatgttctc
ggccaatgag agcctctgag
aaacgagagg gcgtttttta
tgcggtgagg ttcatggagt
gggtatattc aatgccccgce
attagagtcc tccaaaagcg
ctaaagaaag ccgagcgcct
cttatgcagc ctttagtcga g
<210> 6
<211> - 74
<212> PRT ’
<213> Bacillus 1icheniformis
<400> 6
Qet Phe His Cys %ys Pro Asn val
Ash Cys Cys ggn Thr His Thr phe
His Pro Gln His Ile Thr Asn val
: 40

Ser

cys

Ticheniformis

Met Pro Pro

10

Ser Lys Thr

25

His His Lys

Ser

Tyr Asp

Cys Asn

Page 8

10295.204.ST25.txt

act ttt
Thr Phe

tct
Ser
25

cat
H1s

aat
Asn

gt
Va
40

tct
Ser

tat
Tyr
55

agt
Ser

cca
Pro

tgt
cys

tgt
Cys
atcatatata
tctcagaata
aatataccag
tggaatcgaa
gggagaatgg
tttctgtgac
aatatgcgaa

taaaggagcg

ITe val His

ada
Lys

aca
Thr

cat

at aag
H1s

Lys

tac
Tyr

gat
Asp

aac

Asn
gcacccaact
aacgattggc
gcgctttecc
atgcaagcat
cgttgaaatt
taccccacaa
agccaagagg

tattggccta

Pro Thr
15

Ile val Pro His Ile

His Phe GlIn His val

45

pro val Thr His Ser
6 ,

PCT/DK03/00200

581

629

677

722

782
842
902
962
1022
1082
1142
1202
1223



WO 03/087148

<220>
<221>
<222>

<400> 7
tttaaacatt

caggaagagc
aacgaccttc
acatcgaccg
ccgagetgtt
ttceccgecge
ttaagtcaag
attttgattt

daacaaggag

gtg gtc gcg
val val Ala

cct
Pro

tcg
ser
30

tat
Tyr
4%

aag
Lys

tat
Tyr
60

gat
Asp

gtt

gt
val

Va

cgc
Arg

gac
Asp

ctt
Leu

cag
GlIn

caa
Gln

gac
Asp

atc
Ile

aca
Thr

aaa
Lys

cag
G1in

CDS
(501)..(1046)

acgaaaagca
.ttgacgagat
ttcagcttgt
ggggagacct
ctctataatt
gacggcttat
tttatcéttt
ctcaaggaac

gcatgaccga

aaa ggc
Lys Gly
15

aag
Lys

cCa
Pro

gct

gaa
Ala

Glu

gtc
val

aac
Asn

gaa

cgc
Glu

Arg
80

tac
Tyr

aat
Asn
95

aac
Asn

ccg
Pro

110

aaa
Lys

gt
va
125

acg

gag
Thr

Glu
140

gaa

gaa
Glu

Glu

aat
Asn

cCC
Pro

gtt
val

aag
Lys

gaa
Glu

gag
Glu

gta

cag
val

GIn

gtc

gtc
val

val

cgg
Arg

acc
Thr

daa
Lys

tgg
Trp
65

gtt
val

tta
Leu

tgc
Cys

gcg
Ala

gtt
val

10295.204.5T25.txt

cgaagcgctt
‘tccgatcatt
cgcgcataca
gctgaaaggc
tggcggcgec
tgaaaagatt
tacctgcata

gcacattaga

aaacaaacgg
caagagttca
atatcaaacc
gagaccggtt
ttttaaggcg
cgtttttcgg
cacttaaaca

cgaatgccca

aagcaaagat
gagactccca
aagtgacaaa
caaaagtgaa
ccgttttttt
ctgtcttttt
gattcattat

gcataggata

tgacgcgcett
aatggaagtc
cgagatcatc
aaattcatca
tgaattcaat
cttttctgat
atgggaattt

atacgaggaa

atg tct gaa tac agg gaa att atc act aaa gcg
Met Ser Glu Tyr érg Glu Ile Ile Thr &%s Ala
1

aaa ttc
Lys Phe

att
Ile
35

oty

tca
ser

agt
ser

atc
Ile
50

tat
Tyr

tat
Tyr

tcc
ser

gat
Asp

gat
Asp

ctt
Leu

gaa
Glu
115

gaa
Glu
130

aga
Arg

gtc

gag
val

Glu

145

tgg
Trp
160

gcg
Ala

Tttt

ttg
Phe

Leu

gaa
Glu

gtt
val

gaa
Glu

oty

gag
Glu

gat
Asp

Tyr

val

va

Asn

acc
Thr
20

tta
Leu

cag tcc
Gln ser

oty &ty

acc gt
Thr va

aaa
Lys
gcg
Ala

tat gac
Asp
70
gtt gat
Asp
85

gtc
val

cac

gaa ca
H1s

Glu
100

gaa
Glu

acc
Thr

att

gt
Ile

Tttt
Phe

tta
Leu

gaa
Glu

tct
Ser

aat gat
Asp

150

ctt
Leu

gat
Asp
165

gaa
Glu

cca
Pro

gaa gaa
Glu Glu

Page 9

cat aca
His Thr
25

act
Thr

att
Ile
40

att
Ile

atc

tgg
Ile

Trp

gaa
Glu
55

aac
Asn

gaa
Glu

acc
Thr

daad
Lys

att
Ile

ctc
Leu

aag
Lys

att

gtc
Ile

gcg
val

Ala
105

tct
ser

aac
Asn

ccg
Pro
120

gtc

gca
val

Ala
135

gag
Glu

acg

tgg
Thr

Trp

gaa
Glu

ctt
Leu

gaa
Glu

gag
Glu

taaaaggaag

atc tcc
Ile Ser

cat
His -

aat
Asn

3ty

acc
Thr

aca
Thr

gaa
Glu
75

tat
Tyr

cgg
Arg
90

daa
Lys

3ty

gtc
val

gt
va

aac
Asn .

ofy

gat
Asp
155

agc
ser

atc

gat
Ile

Asp
170

ctagggaaac

PCT/DK03/00200

60
120
180
240
300
360
420
480
533
581 .

629
677
725
773
821
869
917 -
965

1013

1066



WO 03/087148

accgccctag
atagaaacgt
caatatttaa
ttttatgaga
acgagcaggg
tgctcttegt
gtggaggacc
cccggceaccg
gtc

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

<400>

8
182
PRT
Baci

8

Met Ser Glu
1

Arg Lys

Thr Ser

35

Ile
50

Lys

Trp
65

Tyr
val ser
Leu

Asp

Cys Leu

Phe

Ile

Gly

ser

TYr

Asp

Glu

175
tttetttttt
ttatacatag
agattaaggc
tgttttttga
acggaggatc
atatcgaaca

ctaaatcggc

tgatggacgg

TTlus

Tyr

Thr Gln

20

Lteu Gly

Thr

Lys

Tyr Ala

érg Glu Ile Ile
ser
G1y
val

Asp

" 10295.204.ST25.txt

180

ttcagcacga atctttatgg tataatgagt

tgagggatta
agagtatcag
agatgcaaaa
aagcgaaaga
gctcattaaa
caaaggagtc

caaagggatt

15icheniformis

Thr His

Ile

Trp
- 40

Glu Ile

55

Asn Thr

70

val Asp

85

Glu His

100

val Thr

115

Glu
130

Ala

val Glu val

145

Arg

Glu Phe

Asn Ser

val

Glu

Ile

Leu

Ile Lys

Ile

val

Pro
120

ser

Ala Glu

135

Trp Thr

Thr

Thr

25

Ile

Glu

Lys

Leu

Ala

105

Asn

val

Glu

aatatggcag
gatgcctttt
aaggcgtctc
attccgatgt
aaaggctata
gtcaaaaggg

catgaaaatg

Lys Ala

10
Ile Ser

Asn His

Gly Thr

Glu
75

Thr

Arg

Tyr
90

Lys val
Gly Asn
val

Gly

Ser

gctacacgcec
tattttttcg
aggagctcga
gcggggttcc
aagtcgcgat
aagtcgtgcea

aaaacaactt

val val Ala

GIn
30

Pro ser

Lys Tyr Asp

Tyr Ile

60

ASp

val val Thr

Arg Asp Lys

Leu Gln GlIn

gttggaatca
tatgatacag
tcttggcgac
aatcacgctg

ttatcattcc

ctgtgaacag-

gctgatcaca

tatcgcctct

Lys
15

Gly

Lys Pro’

Ala Glu

Asn val

Glu Arg

80

Asn
95

Tyr

Pro Asn

110

val val

125

Lys

Glu Thr

140

Lys

Glu Glu Glu

val GIn

val

val

Ala

PCT/DK03/00200

1126
1186
1246
1306
1366
1426
1486
1546
1549



WO

03/087148

PCT/DK03/00200

: 10295.204.ST25.tXt

Glu Glu Glu Leu Asp Glu Glu Leu Glu Asp Ile Asn Pro Glu Phe Leu
165 170 - 175

val Gly Asp Pro Glu Glu

180
<210> 9
<211> 1477
<212> DNA . .

. <213> Bacillus licheniformis
<220>
<221> CbS
<222> (501)..(974)
<400> 9
gtatgttgaa atgtcatgaa tcaaaaagag cagcatagac gactgctctt ttctaacgtc 60
gcaatttcat tttcaaataa agacgatgag atgagcaggt ctcggeccttc tctcattgtt 120
tctttattct aacataaggt caaatcgcaa gtaaaacgat cataaggctt gaaagcgage 180
gaatgttcca tgtgaaacag tgtcagtcga gaaaccccga tttttcttta tttttctttc 240
tcgcctttct gatcagcaac aatataatca aaactgcgac cagaagcgtc acgcgaagcc . 300
ctccgctcaa aaatagaaaa aagtccttca acatatccaa cacattgatc acctctcact 360
gttgtcactt agatgcaaaa atcccgtatt atttgacttc ccctttccaa aacggtctaa 420
aacgtccctc agattcttct taacctttag acggtaatgg gcatatgctg actaagaaaa 480
agcaataaag gagaatatga atg aca aca aaa aca ttg gct tgg cat gaa acg 533
Met Thr Thr Lys Thr Leu Ala Trp His Glu Thr
1 - -5 -10

ttg gag ttg cat gaa cta atc gcg gca cag tct gtc g?a ttg gtg aag 581
Leu Glu Leu His Glu Leu Ile Ala Ala GIn ser val Gly Leu val Lys

15 20 25
atc aag aaa agc atg aag aaa atc agc gac cct cag tta aga cag ctt 629
Ile Lys Lys Ser Met Lys Lys Ile Ser Asp Pro Gln Leu Arg Gln Leu

30 35 40
tac agc gtg tca gca aaa gca ttg gag caa aat tta aga gag ctt ctt 677
Tyr Ser val ser Ala Lys Ala Leu Glu Gln Asn Leu Arg Glu Leu Leu
45 50 55

ccc ttt ttg cca aaa gct cca gca Tttt cag cgg gag gat gaa cgg gct 725
Pro Phe Leu Pro Lys Ala Pro Ala Phe Gln Arg Glu Asp Glu Arg Ala -
60 65 70 75
gac ttg tat ttt gat gcg g%t gat ctg ttg gtg ctg gcd aaa acg acc 773
Asp Leu Tyr Phe Asp Ala Gly Asp Leu Leu val Leu Ala Lys Thr Thr
, ' 80 - 85 90 :
gtt cga aac tat gcg att gcg atc acg gaa acg gcg acg ccc gag ctc 821
val Arg Asn Tyr Ala Ile Ala Ile Thr Glu Thr Ala Thr Pro Glu Leu

95 100 105
agg aga gtg ctt gtt aaa caa atc aat gcg gcc att aag ttg cat gaa 869
Arg Arg val Leu val Lys Gln Ile Asn Ala Ala Ile Lys Leu His Glu

110 115 120

caa gtt ttt tat ttt atg tac caa aga ggc tta tat ccc gcc tat aac 917

Page 11



WO 03/087148

125

10295.204.5725.tXt
Gln val Phe Tyr Phe Met Iyg Gln Arg Gly Leu {gr Pro Ala Tyr Asn
3 5

ctc gtc gac ctg cta aaa ggc gac gcc atg cat
Leu val Asp Leu Leu &Xs Gly Asp Ala Met qgg
5

140 .

gcg caa aaa
Ala GIn Lys

tcg atg aga taaaaaagcc agcgaggata gaatcctcac tggctctgtt

Ser Met Arg

ttttgctatt
cttccgagca
acatcatgat
atttgatagg
cgttcgecgtt
taatccaata
gcatgatcgg
tacacccttc
<210>
C<211>
<212>
<213>

<400>

10
158
PRT
Baci

10
%et Thr Thr

Leu Ile

Ile
35

Lys Lys

Ala
50

Lys Leu

Ala
65

Pro
Ala Gly
Ala

Ile

Ile
115

Lys Gln

Met Tyr GIn

Ala

Ala

ASp

Ile

ttacgattaa
ccatttcctg
ggttggcgta
gaacggccgce
cgagttctgt
cataaatcat
cagctctttc

atcacccgtt

TTlus

Lys Thr
5

Ala GIn

20

ser Asp

Gln

Glu

Phe Gln

Leu Ala

Ser

Pro

Asn

Arg

aaccggacac
caaagtgttc
cgatacaatg
ctgttttaat
acggttttcg
gtcgacgacc
agaatgcttg

tcttagtgat

Ticheniformis

Trp

val Gly

GIn Leu

40

Leu
55

Arg

Glu Asp

70

Leu
85

Leu

Thr
100

Glu
Ala

Asn

Arg Gly

val

Thr

Ala

Leu

Leu Ala

Thr

Ala

Ile

TYr

ttcactcttt
agcccectge
gccgggecceg
ttattttcta
ctatgcagga
gcttcgtttg
gaaccgtcag

ttgacactga

Glu Thr

10

His

Leu Vval

25

Lys

Arg Gln Leu

Glu Leu Leu

Ala
75

Glu Arg

Thr
90

Lys Thr

Pro Glu

105

Leu

Leu His Glu

Ala Tyr Asn

Page 12

tcgecacttt
ttccgataat
gatccccgtg
tcgacagcag
cttcatgttt
acatggaagc
cagccagcag

acg

Leu Glu Leu

Ile

Lys

ser
45

TYI

Pro Phe Leu

60

ASp Leu Tyr

val Arg Asn

val
110

Arg Arg

val Phe

125

Gln

Leu val Asp

gcg ata
Ala Iie
155

atggctgaca
cacgatatca
ctgcatcgtc
cctgctgege
tgctctcgea
cagatgaatc

tatatgtcta

His Glu

15

Ser Met

ser Ala

Pro Lys

Phe Asp

80

Tyr Ala

95

Leu val

Phe

Tyr

Leu Leu

PCT/DK03/00200

965

1014

1074
1134
1194
1254
1314
1374
1434
1477



WO 03/087148

PCT/DK03/00200
10295.204.5T25.txt
130 135 : 140
Lys Gly Asp Ala Met His Ala GIn Lys Ala Ile Ser Met Arg
145 150 155
<210> 11
<211> 1752
<212> DNA
<213> Bacillus Ticheniformis
<220>
<221> CDS
<222> (183)..(1256)
<400> 11
ctgacatgga cccactcatc ttgtaacctc ctgttcttcc ttttttatgt cctgatttat 60

acatacgcgc cgtaaagaca agtgtactga ggcaaatgac tgtttttgtt caaacttagg 120
cggtctgett ccgggacagg tttttrtcac atatgatatg tcagctgaaa aaggaggaaa 180

tg atg atg agt gcc act gcc ttg ccg gcc ttt agg ctg cac att cat 227 .
get Met Ser Ala Thr Ala Leu Pro Ala Pge Arg Leu His Ile Hgs
5 1 1

ccg aag cat ctg ctt gag ttg aaa aaa gac gtc tgg agt gat gaa gcc 275
Pro Lys His Leu Lgu Glu Leu Lys Lys éép val Trp Ser Asp Glu-Ala
2

gtt ccc g?c atg ctc ttg acc g?t tca gca aag acg cct gtc gca gt 323
val Pro Gly Met Leu Leu Thr Gly igr Ala Lys Thr Pro X§1 Ala va
35

tca tac aga g?g gcc cac acc cgc aaa ctg acg aaa aaa tcc tat ttc 371
- ser Tyr ggg-G y Ala His Thr ?gg Lys -Leu Thr-Lys é%s ser Tyr -Phe ‘ -

att caa tat ccg gac aat aaa gaa aag gct gcg ttt cat ttg aac'gcg 419
Ile %}n Tyr Pro Asp Asn %%s Glu Lys Ala Ala Pge His Leu Ash Ala
7

gaa tat cat gat ccg tct ttc atc aga aac agg ctt tcc ttt cat ttt 467
géu Tyr His Asp Pro Ser Phe I1e Arg Asn Agg Leu Ser Phe His Pge
85 9 9

ttt gaa caa atc ggc gtc ctt gcg cca gca gca tca cac gtt ttc ctt 515
Phe Glu GIn Ile Gly val Leu Ala Pro Ala Ala Ser His val Phe Leu
100 105 110

tat atc aat gaaiaaa aaa gaa g?c atc tat tta aaa atc gaa tct gtt 563
Tyr ITe Asn glg Lys Lys Glu Gly {18 Tyr Leu Lys Ile E}g ser val

gac gat cat ttc tta aag agg aga aat tta gaa agg g%g gcc att tat 611
Asp Asp Hgs Phe Leu Lys Arg ﬁg% Ash Leu Glu Arg §4% Ala Ile Tyr
130

tat gcc gtt gat gac gat gct aat ttt tct ctg ctg agt tcc ttc aat 659
Tyr Ala val Asp Asp Asp é}% Asn Phe Ser Leu ieu ser Ser Phe Asn
145 55

aaa aag gct aag caa aat ctc atg cag gga tac gaa aga aaa acg g?t 707

Lys Lys Ala Lys GIn Asn Leu Met GIn Gly Tyr Glu Arg Lys Thr Gly
160 165 170 175
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WO

tca
Ser

agc
ser

cgc
Arg

acc

gcc
Thr

Ala

aaa
Lys

gtc
val

aaa
Lys

caa
GlIn
210

oty

ttt
Phe

e

gac
Phe

Asp
225
aaa

Lys
240

acg
Thr

att
Ile

aat
Asn

cac
H1s

tat
Tyr

aat
Asn

acg
Thr

Tttt
Phe
290

ctt
Leu

tac
TYyr

caa
Glin

agc
ser

cgg
Arg
305

ttt
Phe
320

ctt
Leu

gaa
Glu

caa

gat
GIn

Asp

gag
Glu

ctg
Leu

ctt
Leu

ttc
"Phe
tgtcacattt

gcaatatcaa
aaagttggag
agctgccgaa
caacttgctg
aggccgcecac
ctccatttca
gaacataaat
<210> 12

<211> 358
<212> PRT

03/087148

cac
H1s

gat
Asp
180

gac
Asp
195

gac
Asp

tat
Tyr

ttg
Leu

Tttt
Phe

gtc
val

atc
Ile

caa
Gln

gac
Asp

ata
Ile

ctg
Leu

cat
His

att
Ile

10295.204.ST25.txt

ctc
Leu

tac
Tyr

Tttt

gaa
Phe

Glu

cat
His

ada
Lys

ttt

gag
Phe

Glu
185

atc

gaa
Ile

Glu

200

ctc
Leu
215

tgg
Trp

aat
Asn
230

tac
Tyr

CCa
Pro

tgg
Trp

245

gaa
Glu
260

ey

ctg
Leu
275

tct
Ser

aat
Asn

tta
Leu

tcg
ser

cgg
Arg

cat

at gat
His

Asp

gaa
Glu

gca
Ala

atg
Met

tat
Tyr

cct
Pro

atg
Met

gag
Glu

ctg
Leu

agg
Arg

atc
Ile

gcd
Ala

gat
Asp

cac
H1s

ctc
Leu

gcc

g%; Ala

ctt
Leu

tat
Tyr

tat
Tyr

gac
As

250
aac

Asn
265

cgg
Arg

atc

gac
Ile

Asp

280

aat
Asn
295

gta
val

aaa
Lys

gcg
Ala
310

tat
Tyr

aca
Thr

325

aaa
Lys

caa
Gln
340

ctt
Leu

gag

Glu

355
tttgtcatat
ggacatcaat
actgccatga
aagttcggca
aatcaaagaa
acgtcatgac
tcatccgttg

catcgtgcaa

att
Ile

tcc
Ser

ttt
Phe

cat
H1s

cga
Arg
tggcgaaaaa
gcgctgaata
tgaacaataa
tcaactccaa
tgcaaaagga
ctccgactgc
atttcgggtc

ataccgtagg

gtc
val

aac
Asn

acc
Thr

ttc
Phe

ttg
Leu

cac
H1s

cac

tgg ca
H1s

Trp

gtc
val

aca
Thr
330

atc
Ile
345

gat
Asp

aatccctttt
cctgaaatta
aattgaagca
agaggccatt
tgataactgc
aagctgcegec
gcagcttggg

caagaatggc

Page 14

p Al

ttt
Phe

tac
Tyr

atc
Ile

tat
Tyr
205

aaa
Lys

cgc
Arg

gtc

tgc
val

cys
220

acc
Thr

&

tgg
Trp

tta
Leu
235

aac
Asn

aca

gcg
Thr

a

att

ccg
Ile

Pro

gcyg
Ala

Tttt
Phe
285

Tttt
Phe

ccg
Pro

gct
Ala

cgc
Arg

caa
Gln
300

atc
Ile

aca

gag
Thr

Glu
315

tac
Tyr

agc
-ser

cgg
Arg

cag agg aag
Gln Arg Lys

acacaaaata
ccgactcaaa
aaaagactgg
cgatgcagtc
gtgcatgcgg
tgatgccgge
ctattcggec

tgaagg

atc
Ile
190

aat
Asn

ctc
Leu

gat
Asp

aat
Asn

caa
Gln

aca
Thr

cgc
Arg

gga
Gly

cgg
Arg
255

&ty

tcc
Ser

aaa
LyS
270

caa
GlIn

atc
Ile

aca
Thr
cct
Pro

gcg
Ala

ctc
‘Leu

gaa
Glu
335

cgg ttc
Arg Phe
350

taatagactg tcgctgtcct ccgaaaaaaa

aggtatacta
atacaaatcg
ccttatttga
aggaattgga
aagaaagaaa
ctccttectce

attgtttttt

PCT/DK03/00200

755
803
851
899
947
995
1043
1091 -
1139 .
1187
1235
1286
1346 .
1406
1466
1526
1586
1646

1706
1752
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<213> Bacillus Ticheniformis

<400> 12
Met Met Ser Ala Thr Ala Leu Pro Ala Phe Arg Leu His Ile His Pro
1 5 10 15

Lys His Leu Leu Glu Leu Lys Lys Asp val Trp Ser Asp Glu Ala val
20 25 30

Pro Gly ggt Leu Leu Thr Gly Zgr Ala Lys Thr Pro Xa1 Ala val ser
5 )

TYyr égg Gly Ala His Thr égg Lys Leu Thr Lys %%s Sser Tyr Phe Ile

1

Gln Tyr Pro Asp Asn Lys Glu Lys Ala Ala Phe His Leu Asn Ala Glu
65 70 75 80

Tyr His Asp Pro Ser Phe Ile Arg Asn Arg Leu Ser Phe His Phe Phe
85 90 95

Glu GIn Ile Gly val Leu Ala Pro Ala Ala Ser His val phe Leu Tyr
100 105 110

Ile Ash Glu Lys Lys Glu Gly Ile Tyr Leu Lys Ile Glu Ser val Asp
115 120 125

Asp His Phe Leu Lys Arg Arg Asn Leu Glu Arg Gly Ala Ile Tyr Tyr
130 : 135 : : 140 - :

Ala val Asp Asp Asp Ala Asn Phe Ser Leu Leu sSer Ser Phe Asn Lys
145 150 155 160

Lys Ala Lys Gln Asn Leu Met GIn Gly Tyr Glu Arg Lys Thr Gly Ser
165 170 175

ser Arg His Asp Asp Tyr Leu His Glu Phe Ile Tyr Phe Ile Asn Thr
180 185 190

Ala Lys Asp Asp Ile Phe Glu Lys Glu ITe Lys Arg Tyr Leu Asp~val
195 200 205

Lys GIn Tyr Leu Leu Trp Leu Ile Gly Ala val cys Thr Gln Asn Phe
210 215 ‘ 220

Asp Gly Phe val His Asn Tyr Ala Leu Tyr Leu Asn Gly Arg Thr Lys
225 230 235 240

Thr Phe GIn Ile Ile Pro Trp Asp Tyr Asp Ala Thr Trp Gly Arg Asn
245 250 7255

Page 15



WO 03/087148

Ile His Gly

Thr Leu

275

Asn

Phe
290

Tyr Asn

Leu Ser

305

Leu Glu His

Glu GIn Lys

Glu
355

Leu Phe

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

13
1570

<220>
<221> CDS
<222> (501
<400>- 13
accaaagtca
aaaagatact
cagttttccc
tatgaaaatc
attataaaag
accttgacac
tttccagaaa
cggatcagac

agaggaaggg

gtt agg gt
val Arg Vva

Glu Glu
260

Ser Ala

Met

Leu

Arg Tyr

Met

Arg

Lys

Ala

310

Pro
325

Asp

Gln Ile

340

Leu ser

). .(1067)

aatcgtatcg
acagaacccc
cgatggaggc
cgtatgaaga
gcttcatgaa
acatcccgat
actgaaagcg
ggaatcctat

agtcaggttc

aga gaa tgc aat

Tyr

Phe

Arg

Glu

Leu

Asn

295

val

Thr

His

Leu
280

val

Asn

Thr

Phe

DNA - . 0 .
Bacillus licheniformis

265

Asp

Leu

Trp

val

Ile
345

Ile
His
His
Thr

330

Asp

Pro

Arg

Glu

315

TYr

Glin

cccgtttcac agcgectttg

tccaaatcta tatctaggtt

gctgcaaaaa gggacgcttt

tgggaggtaa ggagggtgac
attcaggctg ttgattttgt

©10295.204.ST25.txt
His Asn Arg Ile Pro Ala

270

phe Gin

285

Ala

GIn Phe Thr

300

Thr Ile Ala

Ser Arg Leu

Arg Lys

atccgtgtcc
ttcagccccg
ggcccgtatt
gaactcttta

catcgttgag

gataccgatg ccatcaaaca atacaaccag

aagtttgaat caaaatacgg ccctttgatt

tggagctgga aaagaagtcc ttggccatgg

atg tgg ctt tat g

1

Arg Glu Cys Asn

15

caa tac ggc gga gcg gac
GIn Tyr goy Gly Ala Asp

ety

aac cag cgc tac agc ata ccc

ccg

Pro

gaa

Glu
35

gat

aga ctt gcc aaa
égg Leu Ala Lys

ttg gct gcg 9cg
Leu Ala Ala Ala

aaa gtc gtc gga
Page 16

Met Trp Leu Tyr G
5

ttt
Phe

ttg
Leu
25

ctt
Leu
40

cgc
Arg

ctg ctg

Gly Tyr

Sser Gin
Ile

ser

Phe
320

Pro

Glu
335

Asp

Phe Leu

gccgatcggce
cggccttecg
ttacgatcat
ccgcaagact
ctgatgctat
tatgccggat
caaggaagcc

caagtttaat

ag aaa aaa ctg cag tat cct
Tu Lys Lys Leu GIn {%r Pro

att gag
Ile Glu

tat ttg
Tyr Leu

acg gac

PCT/DK03/00200
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Gln
45

&

aaa
Lys

ety

gcc
Ala

Asn Arg

atc
Ile
60

acg
Thr

tat
Tyr

tta
Leu

ctc
Leu

gat
Asp

oty
110

gct
Ala

att
Ile
125

ccg
Pro

gcc
Ala

tat
Tyr

gct
Ala
140

acg
Thr

3ty

cgc
Arg

gac
Asp

ctg
Leu

ttc

gaa
phe

Glu

gtg ttt
val phe
tgcaccgggc
ccggatgcgg
gaaagctgtc
catttaataa
acatcgacaa
tceceegeegc
tccatttctg
gcttcatcca
<210>
<211>
<212>
<213>

<400>

14
189
PRT

14

Tyr Ser

gaa

gag
Glu

Glu

aca
Thr

aaa
Lys
80

cat
Hi1s
95

tac
Tyr

gtt
val

ccg
Pro

tta
Leu

gat
Asp

Caa

tgg
GIn

Trp

Ile

ttt
Phe
65

gac
Asp

gca
Ala

ttc
Phe

tat
Tyr

ctg
L.eu

10295.204.ST25.txt

Pro
50

Asp Lys val

gct
Ala

cac

ac ctt gaa
Hi1s

Leu Glu

CcCC
Pro

9¢g

acg
Ala

Thr

gag
Glu
85

cat
H1s

aaa
Lys

gac
Asp

gac
Asp
100

tac
Tyr

acc
Thr

gct
Ala
115

aca
Thr

ata

gaa
Ile

Glu
130

gat
Asp

gcg
Ala

att

atg
Ile

Met

tcg
ser

gac
Asp

145

ttt
Phe
160

gcg
Ala

gct
Ala
175

gtc
val

tcgcaagcag
tcagcgggta
ctttgcaaaa
aggcagccgt
tatcctcatg
ggacgatcat
ccaaatctcc

ttttatagta

tta
Leu

gaa
Glu

cgg
Arg

gaa

agg
Glu

Arg

gaa
Glu
165

att

ttg
Ile

Leu

aag
Lys
180

gaa
Glu

ttctgetgeg
ttcgtcgatc
atctctgacg
tttttccceg
ttcataaagg
atcttttaag
ggtatggagc

gcctttcatg acg

Bacillus licheniformis

val

atg
Met
70

cag
Gln

gcc
Ala

atc
Ile

gct
Ala

gat
AsSp
150

atc
Ile

gag
Glu

Gly
55

att
Ile

atg
Met

ctg
Leu

cag
GIn

gaa
Glu
135

gat
Asp

gtt
val

cgc
Arg

Leu

gcc
Ala

aag
Lys

Tttt
Phe

gca
Ala
120

gaa
Glu

ccg
Pro

cat
H1s

gac
Asp

taaacagcaa aaagccgaaa atacgaccgt attttcgget

Leu

acg
Thr

gaa
Glu

tat
Tyr
105

ada
Lys

aaa
Lys

gat
Asp

tca
Ser

cgt
Arg
185

Tttt

cggtcgegea gcacatattt
agaaatacgt actccggaat
tcttcgagcg tcagettttt
tacttttcat ccggaacgcc
aattcctcta tttcacgcgg
cgcccggtaa tcctcacgta

cagccgtectt catcgatggc

Thr Asp

atg gta
Met val
75

&y

aac
Asnh

gcc
Ala
90

Cé_lt
Hl1s

oty

gcg
Ala

gat
Asp

agg
Arg

tta
Leu

aat
Asn
155

cag
Glin
170

cgc
Arg

aaa
Lys

aaa
Lys

tatttac

ttgaactttt
tttataatac
gcccggectg
gacaacctgt
gtaaatgttt
tccgteccgg
cttttttgtg

Met Trp Leu Tyr Glu Lys Lys Leu Gln Tyr pro val Arg val Arg Glu
1 5 10 15

Cys Asn Pro Arg Leu Ala Lys Phe Leu Ile Glu Gln Tyr Gly Gly Ala

pPage 17
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821

869

917

965

1013

1061

1117

1177

1237

1297

1357

1417

1477

1537
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WO

Glu
35

Asp Gly

Ile Pro

50

AsSp

Phe Ala His

65

Asp Ala Thr

Ala Asp His

Ala
115

phe Thr

Glu
130

TYyr Asp

Leu Ile

145

Asp

Leu Arg Glu

Glu Ile Leu

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

15
DNA _
Baci

<220>
<221> (DS
<222> (519
<400> 15
agccttectt
tgaaaaactt
aaatcgggga
tttcaatatg
aaaagcagcc
agaaaatggc

tcgacaacgg

03/087148

20

Leu Ala

Lys val
Glu

Leu

Glu
85

Pro

Lys

Tyr

Ala

Ile

Met

Ser

Glu
165

Arg

Lys Glu

180

1241

TTus

) ..(1028)

tctttctaat
caagagaacg
gtaaccagcg
ctggaagatc
gcaccgaatg
gagagaccaa

agggagcaag

Ala

val

Met

70

GIn

Ala

Ile

Ala

Glu

10295.204.ST25.txt
N 2 5 . .

Ala Leu
40

Gly
55

Leu
Ile Ala
Met Lys
phe

Leu

Ala
120

Gln
Glu Glu
Asp Pro
His

val

Arg Asp

Ticheniformis

atttttaaag
tagatccgat
ataaagttcg
taaaaaaaca
aaaaagggac
gaagaagaag

aaaacacagc

Leu

Thr

Glu

Ty

105

Lys

Lys

AsSp

ser

Arg Tyr Leu Asn

Thr Asp

val
75

Met

Ala
90

Gly

r His Asn

Gly Asp

Ala Arg

Leu Asn

155

Gln
170

Arg

Lys Lys

aaattgaggt
aatgaaatca
gacgctctca
aaccgatgct
aaagagagaa
aaacagaaca

aacagcggaa

Page 18

Gln
45

Arg

Ile Gly Thr
60

Tyr Lys Leu

Leu Gly Asp

Ala Ala Gly

110

Ile Ala

125

Pro

Ala Thr

140

Tyr

Asp Gly Leu

pPhe Arg Glu

val phe

gagaaacaat
gttgttaaaa
gaagaagaaa
ttggttcaaa
aagaacgctg
aatagactga

aattcaaccg

Tyr Ser

Glu Glu

Thr Lys

80

His
95

Tyr
val Pro
Asp Leu
Gln Trp

Phe
160

Ala

Ala val

175

tggcagattt
atatcttgaa
aagaaaatat
aacagaaaga
atgcgtcatc
gagaaaaact

agtcagatac

PCT/DK03/00200

60
120
180
240
300
360
420
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10295.204.ST25.tXt
ttcagcagaa aaaaatgggg atttgtagta gggtatctgt cttatacaag ttaaggagtt 480

acaacattta ataatagtaa atggaaggag gaaaagaa atg gaa aca aga cca tat 536
Met Glu Thr Arg Pro Tyr
1 5
tca tgg att gcg ctt gac ccg gaa tgc gaa cat cca ggc aac gat tat 584
Ser Trp Ile Ala Leu Asp Pro Glu Cys Glu His Pro Gly Asn Asp Tyr
10 15 20
cac cct agt tat cct aag aaa aaa tta tgt gac gac tat act tgc aac 632
His Pro Ser Tyr Pro Lys Lys Lys Leu Cys Asp Asp Tyr Thr Cys Asn ‘
25 30 35
tgt g?t agg aaa g?g caa aat g?c ttt atc gat tct gac cta gat caa 680
Cys Gly Arg Lys Gly Gin Asn Gly Phe Ile Asp Ser Asp Leu Asp Gln
40 45 50
ctt cat ctt aac aaa cag ctc tca gat gaa acg atc atc att aaa gac 728
Leu His Leu Asn Lys Gln Leu Ser Asp Glu Thr ITe Ile Ile Lys Asp
55 60 65 70
tct tgt gat gtt caa gtc tca act gaa gac aca caa acg ttg gca tca 776
ser Cys Asp val Gln Val ser Thr Glu Asp Thr GIn Thr Leu Ala Ser
75 80 : 85
gtc atg aca gct gca caa aca cta gct gtt act att att ctc gcc att 824
val Met Thr Ala Ala Gln Thr Leu Ala val Thr Ile Ile Leu Ala Ile
90 95 100
atc gat gat cct gat cta gcc gaa ctt gtc aca act gat ctg ttg cag 872
Ile Asp Asp Pro Asp Leu Ala Glu Leu val Thr Thr Asp Leu Leu GIln
105 110 115
gta act gcc aat aaa caa acg aac aga caa aaa ttg gtg atc gat aat 920
val Thr Ala Asn Lys GIn Thr Asn Arg GIn Lys Leu val Ile Asp Asn
120 125 130
tcc aga aat gta cat gtc aca acc gaa gat aca gac aca gct atc atc 968
ser Arg Asn Val His val Thr Thr Glu Asp Thr Asp Thr Ala Ile Ile
135 140 145 150
gta agc aca ttt gtt caa act gtt gta atc acc atc acc gcc ctt atc 1016
val ser Thr phe val GIn Thr val val Ile Thr Ile Thr Ala Leu Ile
155 .. 160 165
gtc g?c ctt cta taattcaaaa agcagagcca accagctctg cttttcttca 1068
val Gly Leu 5;3

tttttataga cgattaccca caccaacaag ggcacgggta catatgttgt taaagactaa 1128

agtcaaatat ccctataaaa aggagctgaa atccatgagc tgcggaaaac accatggccg 1188

gcatgaaaat tgtgtatgcg atgcagtaga atagattata aaagaacagg atg 1241
<210> 16

<211> 170

<212> PRT .

<213> Bacillus Ticheniformis

<400> 16

Met Glu Thr Arg Pro Tyr Ser Trp Ile Ala Leu Asp Pro Glu Cys Glu
1 5 10 15
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His Pro Gly

Asp Asp Tyr

35

ser
50

Asp Asp

Thr Ile Ile

65

Thr GIn Thr

Thr Ile Ile

Thr Thr

Leu

Lys
130

Thr
145

Asp Thr
Thr Ile Thr

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

17
1516
DNA
Baci

<220>
<221>
<222>

<400> 17
acgtcggtca

ggccgggeca
tgggagctcc
acagaccgga
tattgtggac
ggtaactctt
tcacgggggg
acagcaggtc

ccgatcggat

Asn Asp Ty
20

Thr Cys

Leu Asp

Ile Lys

70

Ala
85

Leu Se

Leu Ala

100

Leu Leu

Ile Asp As

Il
15

Ala Ile

Ala Leu I

165

1Tus T1ichen

CDS
(501)..(1013)

cgccggggac
attcccggga

gtacggtatg
agatgatgaa
cgctataaac
cgcatcccgc
tactaccatt
tatctgcatg

attatctcaa

Asn

Gln

Asp

Ile

Glin

10295.204.ST25.txt

r His

Gly

Cys
40

Leu His

55

ser Cys

r val Met

Ile

Asp

Thr
120

val

ser
135

n Arg

e val

0

ser

e val Gly

iformis

cctaatatgg
ggttttccag
gggggatacg
gactgattcg
attttcatgc
acatcctaaa
ggacagcaag

cggaacgaac

Arg

Leu

Asp

Thr

Asn

Thr

Leu

Lys Gly

Asn

Lys

Gln
75

val

Ala Ala

90

Pro Asp

Asn Lys
His

val

val
155

Phe

Leu
170

cacacggcaa
gtgcggcegec
gacagcagcc
gaatgggacg
tatttaacgg
aaagagcgca
ctgaaagtgt
gacgctatag

Pro Ser Tyr Pro Lys Lys Lys
25 30

Gln Asn

45

Gly

GlIn
60

Leu Ser

val ser Thr

Gln Thr Leu

Glu
110

Leu Ala

Thr
125

GIn Asn

val Thr Thr

140

Gln Thr val

agaagatgac
atatggacag
tgcaggggga
atgatctatc
gaatgtct&t
atgctcaaat
tttcggggat

ataatggaaa

Leu Cys

phe Ile

Asp Glu

Glu Asp

80

Ala val

95

Leu val

Arg Gln
Glu Asp

Ile
160

val

tgcgggtgcg
atgccgcaaa
cagatgttta
gttcecttttt
aactgtcaag
tcagcggttt
tttgcttttg

caatacgcgc

atg atg cag atc gta atg cag ggt ctt gat aat

page 20
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cct
Pro

gac
Asp

ggc
Gly

gca
Ala

&y

gt
Va
60

aca
Thr

aac
Asn
30

ety

acg
Thr

gat
Asp
45

aat
Asn

aat
Asn

tca
ser

agg
Arg

agc
ser

cag

gca
Gln

Ala

gat
Asp

aaa
Lys

agg
Arg
110

Tttt
Phe

dda
Lys

aca
Thr
125

ttt

gca
Phe

Ala

aca
Thr

ety

‘taacaagcag

- 140

gat
Asp

cgc
Arg

ctttacaaaa
tagaaagtta
gatgctaaac
gaagggggac
aatgcaaaca
gatggaaaaa
atggtcaaat
dagCaaaaacg
<210>
<211>
<212>
<213>

<400>

18
171
PRT

18

gtt
val
15

aca
Thr

gta
val

aac
Asn

act
Thr

tac
TYyr

gat
Asp

gcg
Ala

atc
Ile

act
Thr
80

gtc
val
95

gta
val

ctg
Leu

aca
Thr

&y

ctg
Leu

gcc
Ala

agg
Arg

gaa
Glu

aat
Asn

agc
ser

aca
Thr
65

&ty

acg
Thr

aat
Asn

gac
Asp
cgc
Arg

10295.204.S725.txt
Met Met GlIn Ile gal mMet GlIn Gly Leu QSp Asn
1

atg
Met

cga
Arg

gcg
Ala
35

ety

tat
Tyr

cgg
Arg
50

ety

cgc
Arg

gtc
val

aat
Asn

gaa
Glu

aac
Asn

gag
Glu
115

accC

cgg
Thr

Arg
130

atg
Met

gaa
Glu

-145

gac
Asp

acg
160
ggaattgccg
acggggaaaa
tggctggceca
gcggcaaaat
cagatcccga
tgccaaatga
gctatgagga
gtttgacaga
gcggcagcett

acg
Thr Thr

aat aac

Asn Asn

gggattcccc
ccgtataaag
ttctaaatgg
tttcatgaag
atctaacgca
caacatcgac
aattacgtat

taataaaaac

999

Bacillus 1licheniformis

ctt gaa
Leu Glu
20

3ty

gac
Asp

gac
Asp

aac
Asn

acg
Thr
100

aga
Arg

gtt
val

aac
Asn

aat
Asn

aac atg
Asn Met

ety

aat
Asn

aac
Asn

atg
Met

aga
Arg

ccg
Pro
70

ttg
Leu

aaa
Lys
85

atc

gtc
Ile

val

act
Thr

caa
Gln

Cada

gtt
Gln

val

gat
Asp

gat

ttg
Leu
165

ggcaattttt

aac
Asn

tgtacataga
aaaaatattc
cttgccaaag
agtctgegtc
cgcgecatca
gagggctacg
cggacggcga
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Asp
150-

aga
Arg
25

aac g%g
Asn Gly

aat
Asn

ccc
Pro
40

gtt
val

tat
Tyr
55

cac
His

aac
Asn

aac
Asn

cgt
Arg

gaa
Glu

tat
Tyr

aat
Asn

gtt
val

atc

gcc
Ile

gta
Ala

val
105

att
Ile

aaa
Lys

aga
Arg
120

gtc
val
135

gag gac
Glu Asp
cct
Pro

aac
Asn

cag
Gln

cgc
Arg

ttg
Leu

ARG
tataagcgct
gacgagaatt
agagacgaaa
aaatatatgt
tcgtcatcga
aaaaagcttc
gaccaagcgg

caagcgtcag

cac g?t
His Gly
cca
Pro

aca
Thr

cat

at ttg
His

Leu

atc
Ile
75

ada
Lys

gac
Asp
90

gaa
Glu

tct
Ser

cgg
Arg

gca

gcc
Ala

Ala
&y

agg
Arg
155

gac
Asp

att
Ile

aac
Asn
170

caa
Gln

cggccgattc

attttggagg

aaatgcccaa -

agccgcgaaa
taaagccaaa
cggcagccag
tgtggctgtc

aaccgctttc
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Met Met Gln

Glu Met Leu

Ala
35

Asn Arg

ser Arg

50

Gly

Thr
65

Gly Tyr

Gly Arg val

Thr Asn Glu

Glu
115

Asn Asn

Asp Arg Thr

130

Asn Asn

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

19
1249
DNA

<220>
<221>
<222>

<400> 19
catcctttta

atcaattgga
gattgttttt
aatgaatgtc
gcaaaactta

cttgtacggg

Glu Met

ITle
Glu
20

Gly
Asp
Asp
Asn
Thr
100
Arg
val

Asn

Asn

Bacillus

val

Asn

Asn

Met

Arg

Lys

val

Thr

GIn

AsSp

Leu
165

10295.204.ST25.tXt

Met Gln

Met Asn Gly Arg His

25

Gly

pro val Pro Thr

40

Gly Asn

Asn Tyr His Asn His Leu

55

Ile
75

Pro Glu

70

Asn Arg Lys

Leu Asn Tyr val Asp Glu

90

val
105

Ile Ile Ala Arg Ser

Gln Ile Lys Ala Ala

val
135

val Asp Asp Gly

Pro GIn Asn Ile Arg

Asn Gln

170

Arg Leu Arg

T1icheniformis

CDS
(501)..(746)

Ala

Gly

val

60

Ser

ser

Asp

Lys

Ala

140

Asp

Gly Leu égp Asn Asp Gly

Thr

Asp

45

Asn

Arg

Gln

Lys

Thr

125

Phe

Arg

Pro

Asn

30

Gly

Thr

Asn

Ala

Arg

110

Phe

Thr

Gly

caagtgccgc
accgtttttt
atgctttcga
cttttggacg
tacaacatcg

ggaaaagccg

tcacccgttt
gcattttggg
tgtttgttct
agctggctcc
gtgagttttt

tctttecttat

atttgagagg
gaatatcggt
gacaatcggc
ggatcatatg
agggccttgg
tgctgcgtgt
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tataaatcct
ttttctatcg
gaaattttat
aagggcgegt
ctggggggaa
tcagtctttt

val Thr

15

val Asn

Thr Tyr
Ala

Asp

Thr
80

Ile

val val

95

Leu Thr

Ala Gly

Arg Leu

Thr

Asp
160

taacaacaat
caaatggctg

gttttccttc

attacggcat

tgatgcttgce

tggctttagg
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cgcttaccat gtgggaagga gaaagttttt atctgcacag cattatggtg tatcgccttt

ttcttattga aaatttaggc cgcttatgca tgaatcatta agaattaccc aacctaaaag

gtaaaaaagg agtatgaat

aat
Asn

ctg
Leu

tcg
ser

tcc
Ser
30

atc

gtt
Ile

val

gag
Glu
45

tat
Tyr

cgg

gag
Glu Arg

aad
Lys
60

gcg
Ala

gaa
Glu

gtg tat
val Tyr
agagcggaac
ccatgtatac
tccagagcat
aggcttgaag
gcttgecagtt
gctatttttt
tgttatcttc
cgttgtgttt
<210>
<211>
<212>
<213>
<400>

20
82

20

ctt
Leu

cac
His
15

3ty

gaa
Glu

cga
Arg

atg
Met

aat
Asn

ctg
Leu

gaa

ctg
Glu

Leu
80

ggatacacgt
cggcgeggcec
gatttaattg
aggctgccga
ttttagaacg
cttttcgtcg
gatatcatgc

ttccgaaaag

gaa cac
Glu His

tat
Tyr

gaa
Glu

gaa
Glu
65

ctg
Leu

c atg gac aca aca ttg
Met Asp Thr Thr Leu

1

Gly

aat
Asn
35

gcc
Ala

ttt
Phe
50

ctg
Leu

cag
Glin

gac

Phe
ttgaaccgga
ggtttgtcga
aagagcttgt
ccgggeggcet
gcagcagaaa
tégtattgaa
ggagacgggt
taagggatct

PRT » » - »
Bacillus licheniformis

ggc ata
Ile
20

gagd
Glu

aat
Asn

cat
Asp His

5

gga caa
G?y Gln

gaa

gag
Glu

Glu

caa

gt
GIn

Va

aaa
Lys

cgag
Arg
70

atacagcgtg
ggagattccc
caatcattat
tttatttttg
agctgccata
cagggtacat
gtcctgettt

tttctttgac

Met Asp Thr Thr Leu Gly Tyr Leu Arg Glu ser
1 5 10

Glu His Gly §8e Gly GIn Asn Ile §§r Arg Lys

Tyr Ala Asn Glu Glu Glu phe val Glu His Leu
35 40

Glu phe Leu Asn Gln val Leu Glu His Glu Met
55

50

Page 23

&

Cc tac ctc ¢
y Tyr Leu A

att tac
Ile Tyr
25

aac
Asn

Tttt

gtc
Phe

val
40

gag
Glu

ctt
Leu
55

cat
His

gaa
Glu

aca

aga
Thr

Arg

gaa
Glu

accagacaaa
tttgagtttc
tgttatgaaa
gatttttata
aatatgacag
an%ccttcc
ttcaaccggg

gttttgcaag

Leu Ser Asn

gt gag tca
rg Glu ser
10

aga aaa
Arg Lys

cac

ac ttg
His

Leu

atg
Met

gag
Glu

tta
Leu

aac
Asn
75

tgaaaggcgg gaatgatcaa tgggtgcaat

acggtgcgat
acggggagtt
ataaaatata
tctataatcc
ctcatgcatc
gataccattt
aatgaatcta

tac

His Leu
15

Ile val ser Gly Arg
30

Glu Glu Arg
45

Glu Met

Lys Tyr Ala Leu Asn

60
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Glu Gln Asp His Lys Arg Thr Arg Glu Leu Asn Glu val Tyr Glu Leu
65 70 : 75 80

Leu Phe

<210> 21

<211> 1620

<212> DNA

<213> Bacillus Tlicheniformis

<220>
<221> (DS
<222> (501)..(1121L)

<400> 21
cttcgtgaaa aatacagttc taaagatcaa aaaacgcagc agaagcttca acaggaaacyg 60

atggctctca tgcagaagca cggggttaac ccgcttgecg gatgtttccc gatcttaatt 120
caaatgccga ttttaatcgg attctatcat gccattatga gaacgcggga aatcgcagaa 180
cacagctttt tatggtttga ccttggggag cgtgatccgt atttcatttt gccgattctc 240
gccggtgtgt tcacattcat tcagcaaaag ctgatgatgg cgggaacagc gcagcaaaat 300
ccgcagatgg cgatgatgct ttggctgatg ccgatcatga tcgttgtatt tgcgatcagt 360
ttcccggcgg ctctttccct gtactgggta gtcggtaact tattcatgat tgctcaaacc 420
ttctttatca aagggcctga tctaaaggct gagagacagg aagcggeage cggaggaaaa 480

aaatccggag gtaagaaaaa gt? aag gaa ctg act gct act g?a cgt acc gtc 533
val Lys Glu Leu Ehr Ala Thr Gly Arg Igr val

~ - 1
gat gaa gca gtg caa tcc ggg ctt gaa cag ctg g%c ctt cat gca gat 581
Asp Glu Ala val GIn Ser Gly Leu Glu Gln Leu Gly Leu His Ala Asp

15 20 25
gat gtc gaa gtc gac gta gtt gat gaa g?a aaa aag g?a tta ttc g%c 629
Asp val Glu val Asp val val Asp Glu Gly Lys Lys Gly Leu phe Gly

30 35 40
att ttc g?t cat cgg tct gca gtc gtg aac att cgg gaa aaa ata gac 677
Ile phe Gly His Arg Ser Ala val val Asn Ile Arg Glu Lys Ile Asp
45 50 55
ccg gtt aaa gaa gca aaa caa tat ttg gaa aat gta att tcg aat atg 725
Pro val Lys Glu Ala Lys GIn Tyr Leu Glu Asn val Ile Ser Asn Met
60 65 70 75
g?a ata caa gcc cag gtg acg gca gaa gag gag tct aaa cga gt gtt 773
Gly Ile GIn Ala Gln Val Thr Ala Glu Glu Glu Ser Lys Arg val val
80 85 90

ttt cag ttg aaa gga gac aaa aca gct ctt tta att g?a aaa agg gga 821
Phe GIn Leu Lys Gly Asp Lys Thr Ala Leu Leu Ile Gly Lys Arg Gly

95 100 105
caa act tta aat gcc ctt gaa acg ctg acg cag ctc gtg ctc aat cgt 869
Gln Thr Leu Asn Ala Leu Glu Thr Leu Thr GIn Leu val Leu Asn Arg

110 115 120

cat tcc gac aga tat atc caa gcg gtg gtt gac gcc gaa gga tac cgc 917
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His

gca
Ala
140

cag
Gln

agt
ser

atc
Ile

tca
Ser

tttttgccgt tgaaaatcga tgaaatgcag
cgtaagctgt tgatgaaaat gaaatttaat
gtaatgatgg
ctatgttatc
agatgacccg
gataccatcg
agcggcecctg

ctgagttccg

Ser
125

aag
Lys

gcg
Ala

gag
Glu

gaa

Glu

tat
Tyr
205

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

<400>

val Lys Glu Leu
1

Ser Gly Leu
val val Asp

35

ser Ala val
Lys Gln Tyr
65

val Thr Ala

50

WO 03/087148

Asp Arg Tyr

cgag
Arg

aag
Lys

gaa
Glu

gcc

agg
Ala

Arg

cag
GIn
160

cgc
Arg

aag
Lys
175

gtc
val

act
Thr
190

tac
Tyr

tct
ser

aad
Lys

aaa
Lys

22

207

PRT
Bacillus

22
Thr
5

Glu Gln

20

Glu Gly

val Ash
Glu

Leu

Glu Glu

Ile

aca
Thr
145

aaad
Lys

atc
Ile

acc
Thr

Ala

Leu

Lys

Ile

Asn

70

Glu

GIn
130

ctt
Leu

aaa
Lys

cat
His

&y

Gly

Lys

Arg

55

val

sSer

Ala val val Asp Ala

gct
Ala

gac
Asp

gat
Asp

gaa
Glu
195

cttagaacgg ttgtggataa
tttaaatttt gattacaata
gcaaatgggg ataatagata
ctgcgatttc aacgccgatg
aggctcttge gatcgccgat

tcgattcaca tacgattaac

T1icheniformis

Thr Gly

Leu
Gly
40

Glu

Ile

Lys

10295.204.ST25.txt

cag
Gin

att
Ile

acg
Thr
180

gac
Asp

Arg

His

25

Leu

Lys

ser

Arg

ctg
Leu

cac
His
165
ctt
Leu

cat
His

gca
Ala
150

ctg
Leu

gcg
Ala

aac
Asn

caaaatcagt
tgttattcac
cggttcaagt
aaagtttttc
taggaatgaa
ggagaagggg
aaagtgtata

tacggtcat

Glu
135

ttg
Leu

aag
Lys

gag
Glu

ety

cgg
Arg

ccg
Pro

tac
Tyr

cac
His
200

ttaagttcta
atgtggataa
cacttccact
atccgtatac
aaagagaggt
cgattgcgat

aaggacctcg

Thr val Asp Glu

10

Ala Asp Asp val

Phe

Gly

Ile Asp

Asn

Met
75

Ile pPhe
45

pro val
60

cly Ile

val val phe GIn
Page 25

Gly Tyr Arg

ctt
Leu

gct gac
Ala Asp
155
cct
Pro
170

tcc
Ser

atg
Met

cat

tcg 3
His

Ser
185

cag
Gln

ctt
Leu

atc

gtc
Ile

val

taacatgaaa accgaagttc ccaaaattgg ggcttcggtt

Ala val Gin

15

Glu val
30

ASp
Gly His
Ala

Lys Glu

Gln
80

Gin Ala

Leu Lys

ttttttcagg
gttaaagtaa’
tcaattgaaa
gatgtttgga
gaaagccatg
cgtccggatg

cggaaaaagg

Arg
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WO

Asp Lys Thr

Glu Thr
115

Leu

Gln Ala
130

Ile

Thr Leu Ala

145

Lys Lys Asp

Ile His Asp

Thr Gly Glu

195

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

23
1614

<220>
<221>
<222>

<400> 23
gtgtttatcg

gccgaaaacg
aatatagagg
aaaccacatg
tttgaattcc
aatgacgaaa
tatagaaata
actataggct

tagaaaggca

gaa ttt aca atg cct gag g
Glu phe Thr ??t Pro Glu G

03/087148

85

Ala
100

Leu
Leu Thr
val

val

GIln Leu

Leu
Gln
Asp

Ala

10295.204.ST25.txt
20

Ile

val
120

Leu

Ala Glu

135

Leu Lys

150

His
165

Ile

Thr
180

Leu

Asp His

CDS
(501)..(1115)

ccgaaccttc
tatccgctcc
gaaagaaacg
atcacaaggt
ctttcattat
aatgggcatt
taatgatata

tggataattt

ggtgtgaaag

gaa atc ata gaa gca g

Glu 11e Ile

Glu Ala G

Leu

Ala

Asn

Glu Pro

Gly

Tyr

His
200

Arg

DNA » - - -
Bacillus licheniformis

cccaaaaagg
attttgecgt
gcagaaccat
ttttcttata
aaatgaaatg
tgaaggaatt
ataagagaaa

caatccgctg

Gly Lys Arg Gly GIn Thr
105

Leu Asn Arg

Gly Tyr Arg

Leu Ala

Met Pro

170

Ser GIn His

185

Leu val Ile

agaaactaaa
aaatccgtcc
tgtggagctt
aacagagatg
cgaaagctgc
ttcaacattt
tatgagcgta

cgttaccacc

Leu
110

ser
125

His Asp

Ala
140

Lys Arg

GIn Ala Ala

Ser Glu Arg

Thr
190

Ile Giu

Ser Tyr Lys

aaggccatca
gaatagctgce
gcggccacga
cgaatcacct
atggaattga
tcagaaaata
ctttggaaaa

ataagttttt

95

Asn Ala

Arg Tyr
Glu

Lys

Gln
160

Arg

Lys val

Tyr Ser

Lys

aaaatgtgac
caagcgtctc
aaaaattcgc
tcttaaaaaa
tgctctatag
aaaccttaaa
cattcagaag

tatattgaga

ttg gaa gcg agc acc tta ctg att att gat ttt

1

Leu Glu Ala Ser Ehr Leu Leu Ile Ile égp Phe

a aag tat cac ccg caa aat ttt ttc ccg
y Lys ;%r His Pro GIn Asn gge Phe Pro

g att gta aag acg gtt cat gat gag gtg gtt
y Ile Val Lys Thr val His Asp Glu val val
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WO

30

Tttt

gag
Phe

acg
Glu

Thr
45

tgc
Cys

agg
Arg
60

ety

gac
Asp

cgc
Arg

atc

acg
Ile

Thr

daac
Asn

cga
Arg

ctg
Leu

aag
Lys

caa
Gln
110

atg
Met
125

ttg
Leu

sty

Tttt
Phe

gag

agg
Glu

Arg

aca
Thr
140

acg
Thr

acg
Thr

aaa
Lys

ttg
Leu

cgg
Arg

ccg acg
Thr

Pro

acg
Thr
190

gcc
Ala

aca
Thr
205
ctttttcaag
gcagatccgt
cttcatcgaa
cttttcgttc
tcggatgggt
tttcgecgat
ggttgttcac

ttcagggadgg

24
205
PRT

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

03/087148

tca
Ser

agc
ser

aat
Asn

aaa
Lys

ttt
Phe

aac
Asn
80

agc
ser
95

gtc
val

aat
Asn

tgc
cys

ctt
Leu

gac
Asp

aat
Asn

ttg
Leu

cat
His
160

cag
Gln

ctc
Leu
175

gta
val

atc g?;

Ile

cccatgaata
ttttaagcgg
cggcttcacc
atgaaaaaaa
cagcacggcg
gtagacgcct
tgcatctgcec

aagaaaaatg

tat
Tyr

ttt
Phe
65

gcg
Ala

atc
Ile

atg
Met

tcc
ser

tgg
Trp

145
aaa
Lys

-gaa
Glu

gaa
Glu

35

att
Ile
50

aag
LyS

ctc
Leu

agc
ser

att

ctg
Ile

Leu

att
Ile

aca
Thr

TtcC
Phe

aac
Asn
115

atg
Met
130

gag
Glu

aag
Lys

gca
Ala

ctt
Leu

gcg
Ala

gat
Asp

cgg
Arg

gtt
val
195

cgg
Arg

agctcaagcg
ctcaaagctg
atgcggtgeg
gggacgtctg
aggattttga
gttttataaa

tcctaatggt

gcgecgttt

Bacillus Ticheniformis

10295.204.ST25.txt
40

ccg
Pro

atc
Ile

gaa
Glu
tgg
Tr

100
cat

His

tac
Tyr

gcg
Ala

gac
Asp
aag
LysS
180

gac
Asp

p cly

aag aag ttc
Lys Lys Ege

acg

cag
Thr

Gln
70

gaa
Glu

aag
Lys
85

ctg
Leu

cgg
Arg

aac
Asn

atg
Met

Tttt

gtt
Phe

ccg
val

Pro

ttt
Phe
135

aag
Lys

gaa
Glu

tac
Tyr

gaa

gag
Glu

Glu
150

gac
Asp
165

g9cg

atg
Ala

Met

tat
Tyr

ttg
Leu

aag
Lys

ctc
Leu

tca
Ser

aaa
Lys
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cct
Pro

cag
GlIn

gag
Glu

gat
Asp

ccg
Pro
120

ttc
Phe

3ty

aca
Thr

gaa
Glu

gtc
val
200

taaaaaaccc aatctgacaa acagattggg ttatttgtgc

aaa
Lys

gtt
val

ctt
Leu

atg
Met
105

ttt
Phe

ey

gat
ASp

acg
Thr

aat
Asn
185

Tttt
Phe

agg

attttgccge gtattcggac
agcggagcga atccgcataa
ggatattcgt ctgttcaccg
cccgattggg atgatgaagg
ccaggtagtg catcggttta
agccctttac gcgatcteccg

atcataataa ataaatggta

tta
Leu

acg
Thr

caa
GlIn
75

gac
Asp

cct
Pro

gat
Asp
90

aaa
Lys

gt
va

3ty

aaa
Lys

oty
155

aaa
Lys

gac
Asp

tca
ser

tat
TYyr
170

aag
Lys

ccg
Pro

aag
Lys

cac

ccg ca
H1s

Pro

aaatatt

gaatcgtttt

tccggtacag

taagcgagcg
tcgeectget
acatccgtaa
acttgaaatt

aaaaaatcat
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<400> 24

Leu Giu Ala Ser Thr Leu Leu Ile Ile égp Phe Glu Phe Thr Met Pro
1

Glu Gly Lys Tyr His Pro GIn Asn Phe Phe Pro Glu Ile ITe Glu Ala
20 25 30

Gly ITe val Lys Thr val His Asp Glu val val Glu Thr Phe Ser Ser
, 35 40 45

Tyr Ige Lys Pro Lys Lys E?e Pro Lys Leu Thr égg Arg Cys Lys Asn
5

Phe Leu Ser Ile Thr GIn Glu GIn val Asp GIn Gly Ile Thr Phe Asn
65 70 75 80

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

Ile Ile Thr Trp Gly Asn Met Asp Met Lys val Leu Lys GlIn Asn Cys
100 105 110

Met Phe Asn His val Pro Phe Pro Phe Lys Gly Glu Met Arg Asp Leu
115 120 125

Ser Met Glu Tyr Lys Glu Phe Phe Gly Asp Lys Thr Leu Thr Asn Leu
130 135 140

Trp Lys Ala Ala Glu Glu Tyr Gly Asp Ser Gly Thr Gly Lys GIn His
145 150 155 160

Lys Ala Leu ASp Asp Ala Met Thr Thr Tyr Lys Leu Phe Arg Leu val
165 170 175

Glu Arg Asp Lys Lys Tyr Leu Glu Asn Pro Lys Pro Thr Thr Ile Gly
180 185 190

Glu Arg val Asp Leu Ser Lys val Phe Pro His Ala Thr
195 200 205

<210> 25

<211> 1600

<212> DNA

<213> Bacililus T1icheniformis

<220>

<221> CbS

<222> (501)..(1097)

<400> 25

acctgcatca gcattttttg gtactcagga tctttcatca gttttttcag cactttttca 60

tgttcatttt gaagtgtttt ggcaaagcct tcagcgaatt ttggatcttc aaagactttt 120
Page 28



WO 03/087148

ttccaaaatt
ttttcatcca
ttttttecgt
atctcagctg
atcgatagca

aatatgaatg

taggggttgg

tcc
ser

gta ttg
val Leu

ata

tgg
Ile

Trp
30

gag
Glu

att
Ile
45

ctg
Leu

gag
Glu

att

agc
Ile

ser
60

ttt
Phe

gt
vVa

gca

Ala Leu

Tttt
Phe

.ctg

Leu Leu

ttt
Phe

ttt
Phe
110

Tttt
Phe

ctg
Leu

ctc
Leu
125

ccg
Pro

tcc
ser

add
Lys
140

gtt
val

cag
GIn

ttt
Phe

act
Thr

ctc
Leu

gac
Asp

tgg
Trp

ctt
Leu

tta
Leu
190

cag
Gln

ctg

ttg

cagctccttt
ttacaagtgt
catctgtctt
cttggtccgt
ttgcggtctt
tcttttaaaa

gaagtctaca

ggt
G?y val
15

sty

tct
ser

aga
Arg

gtt
val

gct
Ala

caa
GlIn

gtc gga
Gly

tat
TYr

ctt
Leu

atg
Met

10295.204.s725.txt

tttggaggtc
ttcatttaat
‘“taatatatcg
gggagcacaa
gaacatgctt

atttatacat

attgtttttt
ttgtcatcat
acaaccattt
gctgttacag
aagctcettt

aacaaaatat

caacggtttc
ttaatatttc
ttttggtttg
atagaaacag
cgaaaactcg

cgctgttaca

tttgacagtt
ttgaatcgct
atcatagtcc
aaaacagctt
tcttaccttt

gcggtttatt

atg aaa agc cgt aat ctc gtc cga ttt ttc ttt

1

gct ttg
Ala Leu

gag
Glu
35

aag
LysS

ttc
Phe
50

oty

tgg
Trp

ttt
Phe

65

att
Ile
80

gaa
Glu

att
Ile
95

ata
Ile

gaa
Glu

add
Lys

att

ttg
Ile

Leu

tct
Ser

aaa
Lys

ttc
Phe

ttt
Phe

gat
Asp

gcg
Ala

aaa
Ly

tct
ser

aga
Arg

gtc
val

&ty

gta
val
130

gcg
Ala

&y
115

ety

ttc

acg
Phe

s Thr

145

gt
Va

atg
Met
160

tat
Tyr
175

tta
Leu

atg
Met

ctg
Leu

gag
Glu

atg
Met

CcCa
Pro

ttc

tag
Phe

Trp

ctt
Leu

ctg
Leu

Tttt
Phe
195

aaa
Lys

act
Thr
20

aca agt
Thr Ser

Tttt

ctg
Phe

Leu

ctt
Leu

ety

ttc
Phe
70

Tttt
Phe

atc
Ile

att

gt
Ile

va

tct
Ser
85

cat

: ttg
His

Leu

ttt
Phe
100

ttg
Leu

gac
Asp

atc
Ile

att
ITle

tcc
Ser

att

gcg
Ile

Ala

gcc
Ala

tcc
Ser

gtt

gca
val

Ala
150

tta
Leu

ccg
Pro

gcg
Ala
165

cct
Pro
180

tta
Leu

tta
Leu

cag

gca
G1n

Ala

cgc
Arg

gctactttac ttctgaagat tttgcatccg tatttgcgat

ttttgagccc cttgcttctg agatggtgca cgatctctgg

Page 29

att gtc ggt
Ile val G?y
25

ttc

Phe
40

3ty

acg
Thr

tcc

gag
ser Glu

gtt
val
55

atg
Met

tta
Leu

att
Ile

aat
Asn

tgg
Trp

tcg
ser

tac
Tyr

gtt:

ttg
val

Leu
105

tac
TYyr
120

tat
Tyr

att

ccg
Ile

Pro

gct
Ala
135

tta
Leu

gca
Ala

ttt
Phe

cta
Leu

aat
Asn

gtc

agg
val

Arg

aac
Asn
185

gcc

tgc
Ala

Cys

gct

tagaccg
Ala

taattcgctg

cagggcttct

Met Lys Ser Arg ?sn Leu val Arg Phe ige Phe

ttt

gcc
Phe

Ala

gta

ttg
val

Leu

ttt
Phe

atc
Ile

cac

aC cgc
H1s

Arg
75

att
Ile
90

cag
GlIn

Tttt

cgc
Phe

Arg

ctg
Leu

tgg
Trp

caa

aag
GlIn

Lys

ttt
Phe
155

atg
Met

gaa
Glu
170

gag
Glu

Tttt

gct
Phe

Ala

gct

actgttacgt
tttgtttgtt

PCT/DK03/00200

180
240
300
360
420
480
533
581 -
629
677
725
773
869
917 -
965
1013
1061

1107

1167
1227
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tggcggaatc
tttggacgat
caacggtgta
gcggtcttaa
ctaagtcttt

tactcccgat

cccatgaagc’

26
199
PRT

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

<400> 26

get Lys Ser Arg

Gly Ala

Tyr Lys

35
Phe
50

Leu

Met
65

Gly
Phe Arg
Phe val
Gly

Asp

val
130

Ala

Lys Thr

145

Glu Trp

Met Leu

Bacillus

Leu

Glu

Trp

Phe

Ser

Ala

Gly

Phe

Phe

Leu

tgaagcgtga
cttttgaacc
gccgtactgt
aagcgtaagg
tttgatctcg
ctggtgacca

tga

Thr Thr

20

Leu Phe

Phe Ile

val Ile

His Ser

85

Phe
100

Asp
ser Ile
Ile Ala
val

ser

Ala
165

Pro

Pro Leu

Asn Leu val Arg
5

ser
Leu
Gly
Phe
70

Leu
L.eu
Ile
Ala
Ala
150

Leu

Leu

10295.204.5T25.txt

aagagcacga tgtcaccggc
cccgggtteg tccagtcatc
ttagcaacat cgagtacgtc
tcgtcaagcc cgagtttttg
cttttcttca tttgcgaata

tcrttacgga ttctttctac

149 cheniformis

Phe Phe

10

Phe

Tle val Gly Phe Ala

25

phe Glu val

40

ser Leu

val Ile Phe

55

Gly Met

Leu Thr Ile His Arg

75

Ile Gln

90

Trp Asn Ser

val Leu Phe

105

Tyr Arg

Pro Tyr Ile

120

Trp Leu

Ala Ala Gln

135

Tyr Lys

phe Leu Met Phe

155

Leu

Asn Glu Glu

170

Arg val

Ala Phe
page 30

Ala Cys Asn

gtttaccgtt ccatttacgt
cgagttaata ctataatgaa
tttattaaac tggccggteg
aaaggagtgt cgtgcttttg
gttfttataa gcatagccca

gacatccggg tggcgetctg

ser val Leu Gly val

15

Ile Glu Trp Gly

30

Arg

Ile val

45

Glu Leu Ser

ser val Ile Ala Gln

60

Ile
80

phe Ala Leu Glu

ile Tle

95

Leu Phe Leu

phe Glu

110

Leu Phe Lys

Pro Leu Phe Ile Leu

125

Lys GIn ser

140

ser Lys

phe Thr val Met

160

val

Asp Trp Leu Tyr Leu

175

Gln Leu Leu Met Leu

PCT/DK03/00200

1287
1347
1407
1467
1527
1587
1600
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180

10295.204.ST25.txXt

Pro Lys Phe GIn Ala Arg Ala

195

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

27
1991
DNA

<220>
<221> CDS
<222> (489
<400> 27
gaaaaggtaa
gatcagcgca
gaagtggccyg
gagtacctcg
gaaaagatag
ggaatagccg
atcggcaata

gcaggggata

gggaaatc ttg agc ata gaa gt

)..(1499)

aagccctect
cggtggaaat
acatcaacgg
tttatatgat
ccgcaccgeg
gcatgcaaac
cgccgettga

tcgtgaaatt

Bacillus licheniformis

cgaccatcat
tcecggtttgt
cctgactgca
cggctttgeg
gcggtcatct
aggcgtctat
attattcaag
tgtcagcgtg
tta

Leu Ser Ile Glu val Leu

1
ttg
Leu

gac
Asp

caa
Gln
15

&

dacC
Asn

gcc
Ala

atg
Met

agc
Ser

cag
Gln

tct
Ser

ctc
Leu
65

ccg
Pro

Tttt
Phe
80

ttc
Phe

tca
Ser

gac
Asp

gtt
val
95

sty

gta
val

atc
Ile

agc
Ser

cgt
Arg

atg
Met

gaa
Glu

cgc

&ly arg

gat
Asp

gcc
Ala
35

aac
Asn
50

gaa
Glu

ttt
Phe

cgc
Arg

ctg
Leu

atg
Met

daa
Lys

gag
Glu

aca
Thr
20

gat
Asp

gct
Ala

caa
Gln

gta
val

ggc
Gly

5 .
&y

tct
ser

ttt
Phe

ttg
lL.eu

ctt
Leu

gcg
Ala

cct
Pro
70

ada
Lys

aat
Asn
-85

gac
Asp

gt
Va

agc
ser

100

tat
Tyr
115

gca
Ala

aaa
Lys

agc
ser

atg
Met

agc
ser

gca
Ala

gt
vVa

tat
Tyr

aca
Thr

185

ctccaagagc
‘tacggcggcec
caggaagtca
ccgggettcec
cctcggactt
cccctttcaa
ccttatgaac

acagaagagg

190

tcacaatgga
gtttcggccc
tcgatattca
cttacctagg
cgattccegce
cgcegggegg
agcctccgag

agtatcacgc

agaagagaca
tgatttggag
cacctcgggt
cggaatgtct
cggttcagtc
ctggcagctg
ccttctgaga

gctgaaggag

aag ccg ggt ctg atg aca acg gtt
Lys Pro Gly Leu Met Thr Thr val

caa
Gin

tac
Tyr
25

aaa
Lys

att
Ile
40

cgg
Arg

gcc
Ala

gt
va

gaa
Glu
55

acg
Thr

ctt
Leu

ata

gct
Ile

Ala

gaa

gaa
Glu

gtc
Glu

val

ttc
Phe
105

ety

gca
Ala

ttg
Leu

aca
Thr

a1y
120

gcc
Ala

gtc

aga
val

Arg

10
&y

aat
Asn

ctt
Leu

gt
va

ctc
Leu

ctg
Leu

ctg
Leu

atg

999
Met Gly
60

gt

va
75

gcg

acg
Ala

Thr

ctt
Leu

ccg
Pro
90

2ty

att
Ile

tgg
Trp

atg
Met

tgc
cys

gat
Asp

gt
Va

gga ctc g?c
Gy

Gly Leu

Page 31

gtc

agc
val

ser
30

STy

sty

gcg
Ala
45

ccg
Pro

&y

cgc
Arg

gct
Ala

ccg
Pro

cgc
Arg
110

aag
Lys

cct
Pro

ccg
Pro
125

ttt

ggc
Phe

Gly

PCT/DK03/00200

60

120

180

240

300

360

420

480

530

578

626

674

722

770

818

866

914
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Caa

agg
Glin

ety

ccg
Pro
160

Ar
145
acg

ttg
Thr

Leu

ety

cta
Leu

gaa
Glu
175

cgag
Arg

ctc
Leu

ccg
Pro

Tttt

gct
Phe

tgc
Ala

Cys

ttc
Phe

gt
Va
225

cgg
Arg

ctc
Leu

ety

gac
Asp

gag

gcg
Glu

Ala
240

ttc
Phe

tca
ser
255

ctc
Leu

gca
Ala

tca
Ser

gct

gca
Ala

Ala

Tttt
Phe
305

gt
va

cag
Gin

gaa

cgg
Glu

Arg
320

gag
Glu

tac
Tyr
335

tta
Leu

atg
Met
cataaaaaca
aggctctcgce
atggtttgtt
ttaggactgc
atcgctctgce

gtaaggcagg

ctctatacag

g Ala

130

ctt
Leu

9cg

tcg
ser

gaa
Glu

Tttt

gcg
Phe

Ala

caa
GIn

gcg
Ala

gct
Ala

10295.204.5T25.txt
135

aag g?a
Lys Gly

150
ctg

Leu
165

ccg
Pro

cac
His

aag
Lys

180

aaa
Lys

aag
Lys
195

Tttt
Phe
210

acc
Thr

gct

acg
Ala

Thr

ctc
Leu

gaa
Glu

acg att
Thr 1le

aac
Asn

tca
ser

aaa
Lys

act
Thr

caa
Gln

ccg
Pro

gtc
val

tca
Ser

tca
Ser

gac
Asp

aga
Arg

tgg
Trp

att
Ile

caa
GIn

gtg tta
val Leu

ctc
Leu

aag
LyS

gct

gtc
Ala

val
185

cgt
Arg
200

gtc
val

gag

cgc
Glu

Arg

215

tcc
ser

gac
Asp
230
cct
Pro

cag
GlIn
245

gt
va

ccg
Pro

260

agg
Arg

cag
Gln
275

Tttt
Phe

gat
Asp
290

ctt
Leu

cag
GlIn

adad
Lys

acg
Thr

aca
Thr
tct
ser

gtc
val

atc.
Ile

9cg

Ala g%;

gtc
val

cag
GIn

ctt
Leu
310

agc
ser

agc
ser
325

gaa
Glu

cgg
Arg

ctg
Leu

cccC
Pro

&y

acg
Thr
295

cag
Gln

ctt
Leu

atg

vt o1y

atg
Met

ay
265

gaa
Glu

gac
Asp

tac
Tyr
280

ccg
Pro
atg
Met

cag
GlIn

gaa

gca
Glu

Ala

-tct
Ser

gcc
Ala

cta
Leu
155

tcg
ser

ggc
Gly

agc
Ser

ccg
Pro

aad
Lys

gag
Glu

gca
Ala
170

gac
Asp

ggc
Gly

tat
Tyr

ttt
Phe
190 -

aaa
Lys

gac
Asp

cgc
Arg

atc
Ile

aaa
Lys

gat
Asp
205

&y

caa
GlIn

Q'C
Gly

cag
Gln

Tttt
Phe

ttc
Phe

cca
Pro

gcg
Ala
220

gga
Gly

ctt
Leu

tac
Tyr

cgt
ATg
235

tct
ser

atc
Ile
250

gaa
Glu

gcg

gta
Ala

val

ctt
Leu
270

atc
Ile

aat
Asn

gtt

ccg
val

Pro

cat
His
285

gag
Glu

atc
Ile

atc

aga
Ile

Arg

gcc
Ala .

ety
300

gtt
val

cag

ccg
Gin

Pro

atg
Met

tac
Tyr

atc

gag
Ile

cgc
Glu

Arg
315

ttg
Leu

ctt
Leu

cga
Arg
330

aag
Lys

gaa
Glu

tgataggtgt gatgtgtatc aggaggggga aggcatggaa

aaacagtcgt
tgggcgacat
ctctcgaaga
tgtttttgea
ccatcatgga
gaaatgaagc

cgatcgggad

caaagccatg
gattgagctg
aatgggtttt
atacggccac
agaactccgc
aatgtatata

gcggtcccct

accctgctca
acaggcatgc
ctcgaccgceg
cttgtttcag
gatgacgtgg
gaaaaaattg

ttatatgccg

Page 32

atctgttcct gacgagagaa
cgaaaacatc tgtctaccgc
acgagaacgg gatgtatagc
aaaggcttga tattcgaaaa
atgaagccgt ccatttaatt
agggcacgca gaccgttcgc

gagcctgtge gagaagcatt

PCT/DK03/00200

962

1010

1058

1106

1154

1202

1250

1298

1346

1394

1442

1490

1539

1599
1659
1719
1779
1839
1899
1959
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ctgacgtttt tgcctgaaga ggagcgggat gc 1991
<210> 28

<211> 337

<212> PRT

<213> Bacillus Tlicheniformis

<400> 28

Leu Ser Ile Glu val Leu Lys Pro Gly Leu Met Thr Thr val Gln Asp

1 5 10 15

Leu Gly Arg ;8r Gly Phe GIn Lys ggr Gly val Leu val ggr Gly Ala

Met Asp Ala Asp Ser Leu Arg Ile Ala Asn Leu Leu Ala Gly Asn ser
35 40 45

GIn Asn Glu Ala Ala Leu ggu val Thr Leu Met g1y Pro Gly Pro Ser
50 0

Leu Arg Phe GIn Lys Pro Ala Leu Ile Ala val Thr Gly Ala Asp Phe
65 70 75 80

ser Leu Met val Asn Asp Glu Glu val ggo Leu Trp Arg Pro ga1 Phe
85 5

Ile Lys Glu Gly Ser val Leu Thr Phe Gly Met Cys Lys Arg Gly ser
100 105 © 110

Arg Ala Tyr Met Ala val Ala Gly Gly Ile Asp val Pro Pro val Met
115 , 120 125

Glu ser Lys Ser Thr Tyr val Arg Ala Gly Leu Gly Gly Phe GIn Gly
130 135 140 :

Arg Ala Leu GIn Lys Gly Asp val Leu Ser Leu Gly Ser Pro Thr Pro
145 150 155 160

Leu Ser Glu Ala Leu His Arg Lys Leu Ala Asp Glu Gly Lys Glu Arg
165 170 175

Gly Phe Ala Ala Pro Lys Trp Ala val Asp Arg Lys Tyr Phe Leu Pro
: 180 185 190

Leu Lys Lys Asn Pro val ITe Arg val Ile Lys Gly Asp GIn Phe Ala
195 200 205

Cys Phe Thr Ser ser Ser Gln Glu Arg Phe Phe Ala Gly Pro Phe Arg
210 215 220

val Thr Ala Lys Ser Asp Arg Met Gly Tyr Arg Leu GIn Gly Glu Ala
225 230 235 240

Page 33



WO

Leu Glu Leu

Gly Thr Ile

Gln
275

Asp Arg

Ala Asp Phe

290

Phe GIn

305

Leu

Glu Thr Lys

Leu

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

29
2287
DNA
Baci

<220>
<221>
<222>

<400> 29
ttgattaaag

gtggtcatcg
tatgagctgce
ggtcaagtca
tttgggattt
cagacggacg
aagctgaccg
tttgatgtaa

ggaatagaac

g?c gga gac gga ggc aac g
Gly Gly Asp Gly Gly Asn G

gt
val Pro Lys
30

03/087148

Gin
245

Thr

Gln val

260

Thr Ala

Gln

ser

val Ser

Pro

Pro

Gly

val

Leu

10295.204.ST25.tXxt

Leu

Pro

Gly
280

Thr
295

Gln

310

Ile ser

325

Tlus

cDS
(501)..(1784)

gaaacttaac
aagctcagca
ttacatttaa
aggatttgtc
ttgacgatgc
gtccggacga
gtatcaaaga
cagaccgtga

ggaggacatt

15

Glu

Leu

T1icheniformis

attaaaaaag
tgaatcaaag
ctggatggcc
agcttatgaa
cgttttgaaa
ccgectegte
ctttcatcat

gtgcatcgec

atg ttt gtt gat cag gt
Met Phe val Asp Gln va

1

cca aaa gga ggc cct gcc g%a g?
Gly Gly pro Ala gsy G

Glu Met

Asp Gly

265

TYyr Pro

GIn Met

Glu Ala

Ser Ala

Ile ser
250

Asn Pro

Arg Ile

Met Pro

Glu
315

tatgaccgcg
ctttcaaacc
cattcgctga
gaaaggctcg
ggcagcgaca
atctttcteg
tcactggeceg

gaaattcata

5

0

pPage 34

Leu

Glu Ala val

ITe val Leu

270

Ala His Ile

285

Gly Glu Gln

300

val Tyr Ile

Lys Leu Glu

tatttgaaat
ttagaatccc
cgcttgaata
tcgttctcat
atcatctgac
atttccacgg
acttttatga
tcaagtaaag

1

aaa ata t
Lys Ile T

Sser Phe

255

Leu Ala

Ala ser
val Gin
Glu Arg

Tyr
335

Met

tatcgatgaa

gcgegeggeg
tgaggtgatc

cagaaagctg .

gatcacgctg
cgtattcaca
aatcaagcgg
cggtttttta

ac gta aaa
yr val Lys
10

t atg gtt gct ttc cgc cgc gaa aaa tat
y Met val Ala Phe Arg Arg Glu Lys Tyr
25

t gac ggc gga aaa ggc gga gac
y Asp Gly Gly k%s Gly Gly Asp

PCT/DK03/00200

60
120
180
240
300
360

- 420
480
533 .

581

629
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PCT/DK03/00200
10295.204.ST25.txt
gtc gtt ttc aaa gtt gac gaa ggt ctc agc acg ctg atg gat ttt aga 677
val val phe Lys val Asp Glu Gly Leu ser Thr Leu Met Asp Phe Arg
45 50 55
tat caa aga cat ttt aag gca gcg cgc g?a gaa cac g%c atg tct aaa 725
Tyr GIn Arg His Phe Lys Ala Ala Arg Gly Glu His Gly Met Ser Lys
60 65 70 75
aac cag cac g?c cga aat gcc gaa gac atg gtt gtg aaa gtc ccg ccc 773
Asn Gln His Gly Arg Asn Ala Glu Asp Met val val Lys val Pro Pro
80 85 90
g?c acg gtt gtc att gac gat gat aca aaa cag gtc atc gct gat tta 821
Gly Thr val val Ile Asp Asp Asp Thr Lys GIn val Ile Ala Asp Leu
95 100 105
acg gag cac gga cag gaa gcc gtc atc gca aaa g?g g?a cgc g?c g%a 869
Thr Glu His Gly GIn Glu Ala val Ile Ala Lys Gly Gly Arg Gly Gly
110 115 120
cgg ggc aat aca cgt ttt gcg acg cct gcc aac ccg gcg ccg cag ctt 917
Arg Gly Asn Thr Arg Phe Ala Thr Pro Ala Asn Pro Ala Pro GIn Leu
125 130 135
tct gaa aac ggc gaa ccc g?c aag gag cgc tat att gtt ctc gag ctg 965
Ser Glu Asn Gly Glu Pro Gly Lys Glu Arg Tyr Ile val Leu Glu Leu
140 ' 145 150 155
aaa gtt ttg gca gat gtc ggt ctt gtc g?c ttc cca agc gtc gga aaa 1013
Lys val Leu Ala Asp val Gly Leu val Gly phe Pro Ser val Gly Lys
160 165 170
tca acg ctc ctg tct gtc gtg tct tcg gcc aag ccg aaa att gcc gat 1061
Ser Thr Leu Leu Ser val val ser Ser Ala Lys Pro Lys Ile Ala Asp
175 180 185
- tac cac ttt aca acg ctg aac ccg aat ctc g?a atg gtc gaa acg gaa - 1109
Tyr His Phe Thr Thr Leu Asn Pro Asn Leu Gly Met val Glu Thr Glu
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tcg
ser

999

att
Ile

aag
LyS
30

Tttt
Phe

aaa
LyS

gat
Asp

tac
Tyr

adaa
Lys
110

tat
TYyr

att
Ile

tat

tca
ser
15

atg
Met

cgc
Arg

ttg
Leu

aag
LysS

aag
Lys
95

agg
Arg

add
LyS

cac
Hi1s

gcc

tggaaatatt
gtctttttec
cgaatagagg
tcgatcatcc
ctggtcaacg
gcgcactttt
atgcatttcc
tttacaaaaa

agtcgccaat

&

gaa
Glu

tta
Leu

gaa
Glu

ctg
Leu
80

caa
Gln

ctg
Leu

atc
Ile

cac
His

aag

1

tCca
Ser

gaai

Glu

agg
Arg

gcc
Ala
65

aat
Asn

aac
Asn

agc
ser

&y

atc
Ile
145

cgg

atg ctg
Met Leu

atc
Ile

gat
Asp

ctt
Leu
50

atc
Ile

tat
Tyr

cat
His

gtc
val

gtt
val
130

aac
Asn

gtc

ttaaaaaaca
tactttaaca
agggtataca
actttttaat
gaaccgcaat
tttggaaaat
gtgttattca

attcacaaag

gaa
Glu

cat
His
35

ctt
Leu

agt
ser

tat
Tyr

aca
Thr

att
Ile
115

ttg
Leu

att
Ile

atc
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atg
Met
20

gac
Asp

ctt
Leu

Tttt
Phe

ttt
Phe

gaa
Glu
100

caa
Glin

tat
Tyr

gcc
Ala

aac

aaa
Lys

gtt
val

gaa
Glu

aag
Lys

tat
Tyr
85

gcg
Ala

aat
Asn

tac
TYyr

tca
ser

tgc
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tgtatggtaa
aggcataatc
aatgaatcct
aggctaccgg
gatctcctgt
gacgatttaa
cagacggcgg
attggaggga

aac gac tgg tac ata ctg atg aaa aaa
Asn Asp Trp Tyr Ile Leu Met L%S Lys
5 1

ttaaaaatct

tttccctcta

tactatatga

gaagccctga

attccgettg

tttcgggaat

cagtttatgc

aaagaatggc

gat gac ata

Asp

ctt
Leu

gat
Asp

gac
Asp
70

ctg
Leu

ctt
Leu

gaa
Glu

aac
Asn

ey
150

daa

Asp

ctc
Leu

atc
Ile
55

ddad
Lys

ttc
Phe

aat
Asn

att
Ile

tta
Leu
135

atc
Ile

atg

Ile

tat

Tyr,

40
tcc
ser

gat
Asp

aaa
Lys

Tttt
Phe

gaa
Glu
120

aaa
Lys

Ttc
Phe

ctg

gat
Asp
25

tat
TYyr

caa
GlIn

cca
Pro

oty

tTtc
Phe
105

dda
Lys

gcgd
Ala

caa
GlIn

atc

aaa
LysS

caa
Gln

tct
ser

ada
Lys

att
Ile
90

aga
Arg

gcc
Ala

aca
Thr

3ty

999

tttcgtcaat
ttgaatgtaa
tgctcttatg
aaataagcgg
gcgeggtttt
gaattttttc
tatgattaat

caaagccggyg

gca
Ala

atg
Met

tcc
ser

agt

ser

75

tat

Tyr

ata
Ile

gaa
Glu

tgg

Trp -

tat
Tyr
155

ctc
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Asp

aat
Asn

gaa
Glu

tat
Tyr

gaa
Glu
220

gaa
Glu

agg
Arg

gac
Asp

tta
Leu

ctg
Leu
300

tgg
Trp

gaa
Glu

aag
Lys

tagctgtatt

Gly

tat
Tyr

gca
Ala

acc
Thr
205
gaa
Glu

acg
Thr

tct
ser

aca
Thr
aaa
Lys
285
gaa
Glu

gtt
val

aat
Asn

gca
Ala
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Tyr Ala Lys
160

att

gac
Ile

Asp
175

caa
Gln

att
Ile
190

gaa
Glu

adad
Lys

tat
Tyr

tac
Tyr

aat
Asn

ctg
Leu

gcg

aag
Ala

Lys

ada
Lys

gcc

aag
Ala

Lys
240

ctt
Leu

a1y
270

ttc
Phe
255

ttt
Phe

dda
Lys

aad
LysS

ttc
Phe

act
Thr

ada
Lys

atc
Ile

gta

aag
val

LyS

gat
Asp

ctg
Leu

gag
Glu
320

tta
Leu
335

tac
Tyr

aag
Lys

ctt
Leu

agt
ser
350

aaa
Lys

tgtattaggc

Arg

ttt
Phe

acc
Thr

atg
Met

tat
Tyr
225

tat
Tyr

acc
Thr

add
Lys

tta
Leu

gac
AsSp
305

gaa
Glu

.gaa

Glu

gcc
Ala

val

aag
Lys

gaa
Glu

ggc
aly
210
tat
Tyr

gct
Ala

aac
Asn

gct
Ala

tat
Tyr
290

Tttt
Phe

ttg
Leu

gaa
Glu

&ty

actgttttca
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Ile Asn Cys
165

ttt

gcc gaa
Phe

Ala Glu
180
ggc
ay

aag
Lys

atc
Ile

aaa
Lys
195

ttt
Phe

ttg
Leu

aat
Asn

dda
Lys

gct
Ala

tac
TYyr

ctt
Leu

cta
Leu
245

gat
Asp

ccc
Pro
260

gac
Asp

caa
Gln
275

gaa

gt
Glu

va

tta
Leu

cat
His

aca
Thr

att
Ile

caa
Gln

cac
H1s

ctg
Leu

atg
Met Asp

325

tat
Tyr

ata
Ile
340

ety oly

gcc
Ala

aga
Arg
355

gac:

gcttttcgtt

Lys Met

agt gaa
Ser Glu

caa
Gln

gac
Asp

agt
ser

aag
Lys
215

ttt
Phe
230

tgt
cys

gca
Ala

gta
val

caa

gct
GlIn

Ala

aat
Asn

agc
ser

tcc
Ser

gat
Asp
295

tta
Leu
310

gaa

gta

gcg
val

Ala

ttc
Phe

tac
Tyr

gaa
Glu

Glu’

Leu I1

gta
val

tat
Tyr
200

gaa
Glu

atc
Ile

tat
Tyr

ttt
Phe

gaa
Glu
280

tgt
cys

gat
Asp

aat
Asn

att
Ile

e

ttg
Leu
185

ctt
Leu

gat
Asp

adad
LyS

gaa
Glu
aaa
Lys
265
att
Ile

cag
Gln

aaa
LyS

tac
Tyr

aaa
Lys
345

tgcaaatcac

Gly
170

tta
Leu

ttg
Leu

dda
Lys

gac
Asp

aac
Asn
250

tgg
Trp

ttcC
Phe

aat
Asn

aaa
Lys

tat
TYr
330

aca
Thr

Leu

aag
Lys

cct
Pro

cac
H1s

Tttt
Phe
235

aca
Thr

atc
Ile

gaa
Glu

aaa
Lys

gca
Ala
315

agg
Arg

gac
Asp

taggatgaaa aaagtgttgt

gctcctgaag

cggcttccca
ctcaaaatac
ggagtgatcg
acagtcaatc
tctatcgcag
gcgatcgaaa
catattacgc

gac

aagcaatgag
ccattcagac
atatgggaaa
cgtcctggga
cggagcagat
agcacaaacc

cggaacgcat

atacttttgg
atctgctgaa
gaaagtactg
agctgtaaaa
tccgaccgtt
cgatgtcgtc

cgcaatcaac

cttctcgtgg
tgggtatttt
ctgacaggat
cggctgaacg
tttcatcatt
atttgcgcag

atcgatgatg

agcaggcggg
gcactttaca
ttgacccctt
gagaggaagc
cagcggccegt
ggcaagcagyg

ctcgcattcc
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tgactacatc
ttcatattca
tgggggagaa
agaaggcgtc
tttgaaaaaa

cggcagggct

ggataatgaa
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<211>
<212>
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' <400>
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34
358
PRT
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Bacillus 1icheniformis

34

Met Leu Asn Asp

1

ser

Glu

Arg

Ala

65

Asn

Asn

ser

Gly

ITe

145

Arg

Phe

Thr

Met

TYyr
225

Ile

Asp

Leu
50

Ile

Tyr

His

-val

val

130

Asn

val

Lys

Glu

Gly

210

Tyr

Glu

His

35

Leu

Ser

Tyr

Thr

Ile

115

Leu

Ile

Ile

Phe

Lys

195

Phe

Asn

Met
20

Asp
Leu
Phe
Phe
Glu
100
Gln
Tyr
Ala
Asn
Ala
180
Ile

Leu

Lys

Trp
5
Lys
val
Glu
Lys
TYyr
85
Ala
Asn
Tyr
ser
Cys
165
Glu
Gly

Lys

Ala

Tyr

AsSp

Leu

Asp

Asp

70

Leu

Leu

Glu

Asn

Gly

Lys

ser

Asp

sSer

Phe
230

Ile

Asp

Leu

Ile

55

Lys

Phe

Asn

Ile

Leu

135

Ile

Met

Glu

GlIn

Lys

Ala

Leu

Ile

Asp

Lys

Phe

-Glu

120

Lys

Phe

Leu

val

Tyr

Glu

Ile

Met

Asp

25

Tyr

Gln

Pro

Gly

Phe

105

Lys

Ala

Gin

Ile

Leu

185

Leu

Asp

Lys

LysS
10

Lys
GlIn
ser
Lys
Ile
90

Arg
Ala
Thr
Gly
Gly
l.eu
Leu
Lys

Asp
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Lys

Ala

Met

ser

ser

75

TYyr

Ile

Glu

Trp

Tyr

155

Leu

Lys

Pro

His

Phe
235

Arg

Ile

Leu

Thr

60

Thr

Glu

Ala

Phe

Leu

140

Asp

Ash

Glu

Tyr

Glu

220

Glu

Asp

Glu

Asp

45

Glu

Asp

Asp

Glu

His

125

ser

Gly

“Tyr

Ala

Thr

Ile

Lys

30

Phe

Lys

Asp

Tyr

Lys

110

Tyr

Ile

Tyr

Ile

Ile

190

Tyr

205 .

Glu

Thr

Ala

Lys

ser

15

Met

Arg

Leu

Lys

Lys

Arg

Lys

His

Ala

Tyr

Leu

Ala

Gly

Glu

Leu

Glu

Leu

80

GlIn

Leu

Ile

His

LyS

160

Gln

LysS

Asn

Lys

Lys
240
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Phe
255

Ala Tyr Leu Leu Cys val Tyr Glu Asn Thr Arg Ser
245 250

Tyr Leu Lys

Thr Asn Asp Pro Gln Ala Phe Thr Phe

260

Asp Trp Ile Asp Gly Lys

Glu Phe Glu Phe Thr

280

Ala GIn Glu val

275

Lys Asn Ser Leu Lys Lys

GlIn Leu Glu

300

Leu Tyr Thr Leu His Ser Asn val Ile

290

Asp
295

Cys Lys Lys

Glu
320

Ala val

315

GIn Leu Glu

310

Asp Phe Ile His ASp Lys Lys Trp Asp Leu

Glu Leu Leu Met val Ala Asn Glu Asn Leu

335

Asp

TYFP
325

Tyr
330

Arg Lys Tyr

Ile Phe Ile Thr Ala Leu

340

Glu Glu Ala ser

350

Tyr Tyr Lys Asp Lys Lys

Ala Gly Arg Gly Gly Glu
355

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

35

2101

DNA

Bacillus Ticheniformis

<220>
<221> CDS
<222> (501)..(1598)

<400> 35

aaaacagcat gggctaaaat gacgctggac aaagcagtgt ccttaggctt ggaggcaaat

gcatatttga
ggaaaagtgc
tcttcatatg
tacaagttcg
ctttttgctg
aagagtggga
atacagggag

tcggaagaaa

atc ctt aat aca tgg tac cgc g
Ile Leu Asn Thr Trp Tyr Arg A

aaagaaacac
tcccggggea
cgatgtagaa
tattcatatt
tcttatcagt
aaagtggggy
gaaaatatag

ggagctccat

15

agacggaaaa
gacatcctgt
acattatcaa
tgaagaagta
cacggtttca
attcaggaaa

tatgatatga

gaactgagct
tatacaccga
tccattaaca
gtgtataaaa
cagctattga
ctgtgtaaaa

ataatgaata

gcagcccgge
tggttgattt
ggagctctca
gcaccctttc
agagtcattt
tgaactatta

aaatacaaaa

tggaggaaaa
cgatccgegt
cttattccta
agcaagggtg
gacctaataa
ctattaattt

aaattgaata

atg aac aag atc gcc gcg gaa gaa gtc gcc aac
%et Asn Lys Ile Ala Ala Glu Glu val ﬁga Asn
5

Ja I1
2

0
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cc atc aga aga aat gat gct gaa cag

e Arg Arg Asn Asp A}a Glu GIn
2
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tcg atc cga ata ttt gaa gaa gtc aaa ccg atg Cctg gca gag atg gag 629
Ser Ile égg ITe Phe Glu Glu ¥a1 Lys Pro Met Leu Ala Glu Met Glu
5 40

gaa gac caa gag gtt tta atc tac tat tct ctg ctg gaa ctg cgg cat 677
Glu Asp Gln Glu val Leu gge Tyr Tyr Ser Leu %gu Glu Leu Arg His
45

aaa atc atg ctg tat gat acg cgg g?a aaa aag ata gaa cag caa gag 725
gys ITe Met Leu Tyr ggp Thr Arg Gly Lys %%s ITe Glu GIn GIn ggu
0

gag tta acg aac g?c g%c agt gct gca tca cat atg aca tcc tat tac 773
Glu Leu Thr Asn Gly Gly Ser Ala Ala ggr His Met Thr Ser g%r Tyr
80

tac tac ctg ttt tca gga gct tat gaa gtg tat aaa aag aat tat gag 821
Tyr Tyr Leu Sge Ser Gly Ala Tyr gég val Tyr Lys Lys égg Tyr Glu

cag gcg atc agc ttc tat aaa att gcc gag aag aag ctt gct cat gta 869
Gln Ala {18 ser Phe Tyr Lys ilg Ala Glu Lys Lys ng Ala His val
1

cat gat gaa att gag gtg gcg caa ttt cac gat aaa gtc g%a aag ctc 917
His Agg Glu 1Ile Glu va Q;S GIn Phe His Asp iys val Gly Lys Leu
1 35

tac tat tac ttg g?c cag aat atc gtc tct tta aac cat acc cgg cag 965
Tyr Tyr Tyr Leu Gly GIn Asn Ile val ser Leu Asn His Thr Arg Gln
140 145 . 150 155

gcg atg gaa att ttc aag g?g cat g?c gac cat gat atg aac ctt gtt 1013
Ala Met Glu Ile ;28 Lys Gly His Gly égg His Asp Met Asn 5;3 val

tcc act tat att acg atg gcc gga aat tat aca gag atg g?g aaa tat 1061
- Ser Thr- Tyr i;g Thr Met Ala Gly égg Tyr Thr:Glu Met gsg'Lys Tyr :

aca gag gcg gaa gaa tat tta aca gaa gcc atc cat acg gta aga aaa 1109
Thr Glu é;g Glu Glu Tyr Leu Igr Glu Ala Ile His Thr val Arg Lys
5 200

gcc g?c gac tgt ttt aaa gaa atg cag ctc ctt cat aat ttt gcc ttg 1157
Ala gog Asp Cys Phe Lys 613 Met GIn Leu Leu g;g Asn Phe Ala Leu
. 2

ctt tat gcg gcg atg gac aat tcg gaa aaa agc att cag tit tta gaa 1205
Leu Tyr Ala Ala Met Asp Asn Ser Glu Lys Ser Ile GIn Phe Leu Glu
220 225 230 235

atc gtt ttg gat gat caa gca tat gct gca tca gat tat tat ttc aat 1253
Ile val Leu Asp Asg Gin Ala Tyr Ala Ala Ser Asp Tyr Tyr ;28 Asn
24 245

gct gtg ttt tta atg atc aaa gag ctg ttt aaa gtc g?a gac cat aaa 1301
Ala val Phe Egg Met Ile Lys Glu Egg pPhe Lys val Gly égp His Lys
5

cgc gct gca gcc ttt tac aaa gaa g%g aag gaa agg tcg aaa tcc gcg 1349
Arg Ala 9}3 Ala Phe Tyr Lys g;g Gly Lys Glu Arg ggr Lys Ser Ala
0

gcg aat aaa ata ttt gac gcc aaa atc gat att tta tat gcg gct tat 1397

Ala Asn Lys Tle Phe Asp Ala Lys Ile Asp Ile Leu Tyr Ala Ala Tyr
285 290 295
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gca
Ala
300

atc
Ile

tta
Leu

cat
H1s

gag
Glu

cgtatgttcg ggatggtttg
tgaaaagatg
tcagggcgga
atgaacactt
ctgactactt
tcttcaacgc
tgttgcataa

gaaggaagaa

aty

ctg
Leu

acg
Thr

ttcC
Phe

oty
365

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

<400>

get Asn Lys Ile
Tyr Arg Ala Ile
20
Glu Glu val Lys
35
Leu Ile Tyr Tyr
50

Asp Thr Arg Gly
65

Gly ser Ala Ala

WO 03/087148

gaa

gat ggt
%y Glu

Asp G

ttt
Phe

caa
Gln

aca
Thr
320

aat
Asn
335

gcc

gtt
Ala

val

Tttt
Phe
350

ttg
Leu

gaa
Glu

atg
Met

36
366
PRT

gtcggttaaa
tttttttggg
cttcaccact
ttactcégat
ctcaggcatc
cacgaggatg

caagatattt

cag
GlIn

305

aag
Lys

tac
Tyr

gcg
Ala

cggcagaaac
tcgaatactc
aaggtaaagt
atttagggtg
gtcctttcag
acctattaaa
tttccacaat

atgtaaaatc
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gtt aaa

gcg
val Lys

Ala

tac
Tyr

caa

gac
Gln

Asp

tca
Ser

aga
Arg

aag
LyS
340

att
Ile

aaa
LyS
355

gcg
Ala

Bacillus Ticheniformis

36

Ala
5

Arg
Pro
Ser
Lys

ser
85

Ala
Arg
Met
Leu
Lys
70

His

Glu Glu val

Ala
25

Asn Asp

Leu Ala Glu

40

Leu Glu Leu

55

1le Glu Gln

Met Thr Ser

gac
Asp

agc
ser
325

tca
Ser

gaa
Glu

tcactgggca
ggaacaaata
aaattaaggc
gtcaacctaa
ctattcttgt
aaaatcataa
aattaaacat

actcttttat

Ala

10

Glu

Met

Arg

GIn

Tyr
920

tgc
cys
310

aaa gac
Lys Asp

gcc

aga
Ala

Arg

gaa
Glu

ctt
Leu

tat
Tyr

aaa
Lys

gaa
Glu

aaa
Lys

atg
Met
360

tca

Asn Ile Leu

Gln Ser Ile

Glu Glu Asp

45

His Lys Ile

60

Glu Glu

75

Leu

Tyr Tyr Tyr
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aac
Asn

ctt
Leu

gaa
Glu
345

aaa
Lys

tgatgaaaaa actgttcatt gttgctgcga ttgctgecgt

tccggegaca
tgaacatccg
ataagaaacg
acaaaggtac
cagtaagatc
ttgaaacttg

taagactttt

Asn

Arg

30

Gln

Met

Thr

Leu

att
Ile

tcg
Ser
330

gcc
Ala

aad
Lys

Thr
15

Ile

Glu

Leu

Asn

Phe
95

gaa
Glu
315

ctc
Leu

gca
Ala

gt
va

tgcaggttgc
ctcctgagea
cggttagaca
gaaacctgtg
attccccatc
tcagcaaata

ttgacttcca

Trp

Phe

val

Tyr

Gly

80

ser
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Gly
Tyr
val
Gln
145
Lys
Met
Tyr
Lys
Asp
.GWn
Ile
Tyr
Asp
Gln
305
Lys

Tyr

Ala

Ala
LyS
Ala
}30
Asn
Gly
Ala
Leu
Glu

210

Asn

Ala

Lys

Lys

Ala

290

Ala

Gln

Arg

Ile

WO 03/087148

TYyr

Ile

115

Gln

Ile

His

Gly

Thr

195

Met

ser

Tyr

Glu

Glu

275

Lys

val

Tyr

ser

Lys

Glu

100

Ala

Phe

val

Gly

Asn

180

Glu

Gln

Glu

Ala

Leu

260

Gly

Ile

Lys

Asp

LYyS

340

Ala

val

Glu

His

Ser

Tyr

Ala

Leu

Lys

Ala

245

Phe

Lys

Asp

Asp

ser

325

ser

Glu

Tyr

Lys

Asp

Leu

150

His

Thr

Ile

Leu

ser

230

Ser

Lys

Glu

Ile

Leu

Glu

Lys
Lys
Lys
135
ASn
Asp
Glu
His
His
215
Ile
Asp
val
Arg
Leu
295
Lys
Arg

TYr

LysS
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Lys Asn Tyr Glu Gin Ala

105

Leu Ala His

120

val

His

Met

Met

Thr

200

Asn

GIn

Tyr

Gly

ser

280

Tyr

Asp

Glu

Lys

Met
360

Gly

Thr

Asn

Phe

Phe

TYr

Asp

265

LyS

Ala

Asn

Leu

Glu

345

LysS

Lys

Arg

Leu

170

Lys

Arg

Ala

Leu

Phe

250

His

ser

Ala

Ile

ser

330

Ala

Lys
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val
Leu
GlIn
155
val
Tyr
Lys
Leu
Glu
235
AsSn
Lys
A1a
Tyr
Glu
315
Leu

Ala

val

His
Tyr
140
Ala
ser
Thr
Ala
Leu
220
Ile
Ala
Arg
Ala
Ala
300
Ile
Leu
His

Glu

Asp

125

Tyr

Met

Thr

Glu

Gly

Tyr

val

val

Ala

Asn

285

Gly

Leu

Thr

Phe

Ile
110
Glu
Tyr
Glu
Tyr
Ala
190
Asp
Ala
Leu
Phe
Ala
270
Lys
ASp
Phe
Ala
Phe

350

Met

Ser

Ile

Leu

Ile

Ile

175

Glu

cys

Ala

Asp

Leu

Phe

Glu

Gly

Phe

160

Thr

Glu

Phe

Met

240

255 -

Ala

Ile

Gly

Gln

Asn

335

Leu

Phe

Phe

Glu

Thr

320

val

Glu

Met
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WO

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

37
1936
DNA

<220>
<221>
<222>

<400> 37
taatgaagca

catcattcaa
tttgacaatg
aggtgaaccg
gctgaatcgg
tccgetatge

tttttgcata

tct
ser

ctg
Leu

gaa
Glu

ddad
Lys

aag
Lys

ctg
Leu

atg
Met

aaa
Lys

atc
Ile
45

ctc
Leu
60

cag
Gln

aat
Asn

ttt
Phe
75

gca
Ala

dda
Lys

ccg
Pro

sty

gtc
val

aaa
Lys

gaa
Glu

tca
ser

caa
Gin

aat
Asn

cag
Gln
125

caa
Gln

daa
Lys

gag
Glu
140

aac
Asn
155

cat
His

atg
Met

gtc ggt gca

03/087148

CDS
(384)..(1433)

aaaccgggga
gaacatcctg
aacagaatcg
acaggcgtga
atgttaacga

gcataaattt

ggaggggaaa

ada
Lys

atc gcg
Ile Ala
15

aat
Asn
30

tcg cag
ser Gln

daa
Lys

gta ccg
val Pro

atg
Met

cga aag
Arg Lys

gaa

aag ccg
Glu

Lys Pro
80

aag
Lys

cct teg
Pro Ser
95

agt
ser
110

ttg.cct
Leu Pro

ctt
Leu

aty

gaa
Glu

cat cag
His GlIn

CCC aacC
Pro Asn

aat gtc
Asn val
160

gca ggt gat

Bacillus Ticheniformis

gcaaatgggc
ataaacaaat
acatgccgca
tcaaagtgga
tccgttaact
gtggagaagc
acg ttg aaa att cat att gtc caa aag ¢

gattggaaca
cgaatccctt
tttgctgtgg
tcaagatatt
ttttggagaa

atatttgtta

10295.204.ST25.txt

gagatgaacc
aaccctgata
tcgctggagce
gcaaaagatg
caagttttta

ttctcatctg

ieu Lys Ile His §1e val Gln L

gaa
Glu

ctg
Leu

tca
Ser

gaa
Glu
65

aaa
LyS

gtt
val

gaa
Glu

ccg
Pro

atg
Met
145

aat
Asn

gaa

aga
Arg

agc
ser

&
50

tta

Leu

agc
ser

cct
Pro

ety

tac
Tyr
130

tat
Tyr

tat
Tyr

aat

tat
Tyr

gaa
Glu
20

Val

gac
Asp

aat
Asn
35

oy

ccg
Pro

cca
Pro

gt
va

ccg
Pro

adad
Lys

add
Lys

ctt
Leu

aag
Lys

gat
Asp
85

tat
Tyr

gtt
val
100

ccg
Pro

att
Ile

gac
Asp
115

tcg
ser

cct
Pro

gta
val

CCa
Pro

aat
Asn

cCa
Pro

tgg
Trp

aat
Asn

ccg
Pro

gtt
val
165
aag

cag ttt
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gac ttt

gaa
Asp Phe

Glu

atc
Ile

ttg
Leu

atg
Met
40

aaa
Lys
55

aaa
Lys

gtc
val

cag
Gin
70

cag

gaa
GlIn

Glu

gtt

gaa
val

gat
Glu

Asp

cct
Pro

gtc

ccg
val

tat
TYyr
120

tat
TYyr

aat
Asn

ttg
Leu

cct
Pro
135

aaad
Lys

aat
Asn

aca
Thr
150

gag
Glu

ccg
Pro

ccg
Pro

cag
Gln

cac atg

ggc

Pro.

ttgtttcacg
tgtgtccttg
agatcgacaa
ccattcttgce
tcataacccc

ttcgtteacg
ys G%y Asp
10

gaa
Glu
25

ctg
Leu

cchg?§

Pro

gaa
Glu

gaa
Glu

cat
His

CcCa
Pro

ata
Ile

aaa
Lys
90

atc
Ile

aac
Asn
105

caa

agc
Glin

Ser

cat

gaa Ca
H1s

Glu
gag
Glu

gaa
Glu

aat
Asn
170

cCa
Pro

ccg aat

c gat

PCT/DK03/00200

60

120

180

240

300

360

413

461

509 .

557

605

653

701

749

797

845

893

941
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val Gly Ala

gta

gct
val

Ala

&ty

tgc
Cys
220

gca
Ala

3ty
205

cct
Pro

Tty
Leu

cat
H1s

cct
Pro

cag
Gln
235

ey

gcc
Ala

agc
ser

cat
H1s

gac
Asp

ccg
Pro

gca
Ala

3ty
285
S

tat
Tyr

3ty

gaa
Glu

aac
Asn

gtc
val

gac
Asp

tgc
Cys
300

CcCa
Pro

gcg
Ala
315

ety

gat gat
Asp Asp

tac
Tyr

tgtggaccgc
aactcttcgc
cggggggtac
gcaggtctat
atcggatatt
ttacagaaat

cgggaaacgg

atcacaacca

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

38
350
PRT

Ala Gly

175
&y

tgg
Trp

acg
Ala
190

tgc
cys

cct
Pro

tgg
Trp

tat
Tyr

gta
val

ASp

tat
Tyr

att
Ile

tat
Tyr

tct
ser

10295.204.5T25.txt

Glu

cat
H1s

cac
H1s

cat
H1s

Asn Lys Gin Phe His Gly

180

cca
Pro

tat
TYyr

195

cct
Pro

gtt
val
210

tat
TYr

cca
Pro
225

cct
Pro

gct
Ala

240

aat
Asn

gcc
Ala
255

tat
Tyr
270

gcg
Ala

cac

ac gcc
H1s

Ala

125 9

cys

oty

cag
Gln

cag
Gin

cag
Gln
335

gac

Asp

350
tataaacatt
atcccgcaca
taccattgga
ctgcatgcag
atctcaaatg
gcttgaaaac
caatcccgtt

tttggtgaat

&

cct
Pro

sty

ccg
Pro

atg
Met
320

cct
Pro

cat
H1s

cac
His

tac
Tyr

cag
Gin

cct
Pro
290

gac
Asp

2y
305

caa
Gln

caa
GIn

&ty

ccg
Pro

gca
Ala

ttcatgctat
tcctaaaaaa
cagcaagctg
aacgaacgac
atgcagatcg
atgaacggga
ccaacaggcy

acggcggata

Bacillus 145 cheniformis

tca
ser

cct
Pro

gaa
Glu

ety

ccg
Pro
275

aat
Asn

ttc
Phe

atg
Met

oty

tgattcggaa tgggacgatg atctatcgtt ccttttttat

gt
va

ccg
Pro

Caa

gct
Glin

Ala

tat
Tyr

gac
Asp
245

tac
Tyr
260

ttc
Phe

cat
H1s

ccg
Pro

atg
Met

gca
Ala

bro o1y

Pro
i

cag
Gln
340

gct
Ala
325

atg
Met

ttaacgggaa
gagcgcaatg
aaagtgtttt
gctatagata
taatgcaggg
gacacggtgc
atggaactta

caggctatga
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Met

cct
Pro

tat
Tyr

ccg
Pro
200

cct
Pro
215

ctg
L.eu

gga
Gly

cct
Pro

tat
TYyr

atg
Met
230

gat
Asp

gat
Asp

gac
Asp

cat
His

3ty

cac
H1s

&y
310

cag

ccg
GIn

Pro

Tt
Phe

3ty
295

gca
Ala
280

aaa
Lys

Tttt
Phe

cca

tac
Tyr

ccg

ro Tyr aly

aga
Arg

ttt
Phe

aacC
Asn

tgtctataac
ctcaaattca
cggggatttt
atggaaacaa
tcttgataat
aacaaacgta
cagccgggga

cag

Pro

Pro Asn

185

ttc
Phe

tat
Tyr
tcg g%a
ser Gly

cat

atg ca
H1S

Met

aac
Asn

atg
Met
250

act
Thr

atg
Met
265

cca
Pro

ccg
Pro

gaa
Glu

&y

atg
Met

gat
ASp

gcg
Ala

999
cly
330
ccg

Pro
345

gaa
Glu

tgtcaagggt
gcggttttca
gcttttgaca
tacgcgeccg
gacggccctg
aacaatcgag

gacatgaatt
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1473
1533
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1653
1713
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1833
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1936
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<400> 38
Leu Lys Ile His Ile val GIn Lys Gly Asp Ser Leu Glu Lys Ile Ala
1 5 10 15

Glu Arg Tyr géu val Asp Phe Glu g;u Leu Lys Lys Leu égn ser Gln

Leu Ser Ash Pro Asp Leu Ile Met Pro Gly Met Lys Ile Lys val Pro
35 40 45

ser Gly Gly val Pro val §¥s Lys Glu Glu Gln Egu Asn Met Arg Lys
50

Glu Leu Pro Lys Lys Gln GIn Glu His Pro Phe Ala Lys Glu Lys Pro
65 70 75 80

Lys Ser Lys Leu Asp val Glu Asp Tle Lys Pro Lys Glu Lys Pro ser
85 90 95

val Pro Tyr val Pro Pro val Pro Asn TIle Gly Gln Ser Ser Leu Pro
100 105 110

Glu Gly Asp Ile Ser Asn Leu Tyr Gln Ser val Asn Gln Leu His GIn
115 120 125

Pro Tyr val Pro Pro Lys Pro Tyr Glu His GIn Glu Lys Gly Pro Asn
130 135 140

Met Tyr Asn Pro Trp Thr Asn Glu Glu Glu Asn His Met Glu Asn val
145 150 155 160

Asn Tyr Pro Asn val Pro Gin Pro Pro Asn val Gly Ala Ala Gly Asp
165 170 175

Glu Asn Lys Gln Phe His Gly Met Pro Asn val Ala Ala Ala Gly Tyr
180 185 190

His His His Pro Tyr Pro Tyr Pro Phe Tyr Pro Gly Gly Cys Trp Ile
195 200 205

Pro val ser pro val Leu Pro Gly Ser Gly Leu Cys His Pro Trp Tyr
210 215 220

Pro Tyr Pro Ala GIn Met Pro Tyr Met His Gln Pro Ser Tyr val Ser
225 : 230 235 240

Pro Ala Glu Tyr Asp Asp Asp Asp Asn Met Gly His Asp Asn Ala Gly
245 250 255

His His Gly Tyr His His Gln Pro Met Thr Ala Pro Ala Tyr Ala Pro
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Gln Pro

Tyr
" 275

Pro Asn

290

ASp

GIn Phe

Pro Gln Met

Ala Gly Gly

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

39
2027

<220>
<221>
<222>

<400> 39
aagagcaaat

tcaacctggc
. ttgtttat(‘;t
gggggattct
ccggaatccg
gcttcacgaa
tgatgccgtt
gatatgaaga

aaaggatgtg

att

gaa
Ile

ccg
Glu

Pro

aaa
LyS

ttt
Phe

tca
Ser
30

cag

gt
Glin

va
45

agg
Arg

tcc
Ser

aaa
Lys

gcg
" Ala

260

Phe Pro
Met Ala Hi
Pro Gly

31

Gly Ala
325

GIn Met
340

cDS
(501)..(1526)

tctgtctatg
ataagcaatt
gaatgatccc
gatatgccta
catgcagcga
ggcgaactgg
ttttcttcat
cattaccggt

tctgtttcca

ct
Le

&

cC
Pr

aga
Arg
15

gcc
Ala

aac
Asn

atg
Met

atc
Ile

aat
Asn

act
Thr

ttg gt

Leu

Gly Phe

Gly Phe

Pro Tyr

Phe Asnh

Va

10295.204.ST25.txt

2

280

s Gly
295

Pro G
0

3

NA
Bacillus Ticheniformis

agcacaacag
gaaaatccgg
ggctgeggcg
ggcagccatt
atgtggcgcea
cattgtttat
atgaagaggc
atatcacatc
Mer val
1

tat
Tyr

9
u

gaa
Glu
2

ctt
Leu

oty
50

gag
Glu
35

a
Yy I

9
o

gaa
Glu

atc g?;

g
Ile

ccg
Pro

atc

ey

val

65

Ty Ala Ala

270

Ala Pro Pro Asn val Gly His

285

Lys Glu Asp Asp Cys Gly Cys
300

Pro Tyr Gly

315

45

aagaggttgt
accggcatca
gagataatac‘
caaactggga
tataaaggaa
gtatgataca
ggaacggctt

ctctaaatgc

ctt

Ceu oly

gaa
Glu

0

agg

le Arg

cac

ac ctg
His

Leu

tc aga aaa
Arg Lys
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Gly Met Gly Gly Tyr Gly Gin
330

Arg Pro Glu Asp Asp Glu Asp
350

acaattcgta
ccaatgcccg
atgtgaccaé
gatgaggtgt
gctgaagtcg
tatcacgcct
taccgtgaat

aaaaagtaat

aaa ccg ttt gtt ccc caa C
Lys Pro Phe val Pro Gin Le
5

daa
Lys

ctg
Leu
25

gag
Glu

act
Thr
40

aca

Thr ser

tac
TYyr

aaa
LyS

caa
Gin
55

aca
Thr

ttg
lLeu

aag
Lys

tca

Ala Gly
Gly Pro

Gin Met
320

Gln Pro
335

aaagaaaéct
tcecgggtttt
ttgttagaaa
atgtcattta
ttgatcatcc
ttgccgaéga
tatttgacgg
ggaaatatgc
tc gtc tat
u val Tyr
10

agg gat
Arg Asp

cac
H1s

aac
Asn

aat
Asn

aga
Arg

tTtc

gat
Phe

Asp

PCT/DK03/00200

60
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iBO
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300
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420
480
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581
629
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60

tcg
ser

atg
Met

ccg
Pro

gat
Asp

tcc
Ser
140

dad
Lys

ttc
Phe

aac
Asn

aaa
Lys

gcc
Ala
220

ccg
Pro

gaa
Glu

ttt
Phe

gaa
Glu

cgc
Arg
300

gat
Asp

tat
Tyr

tca
sSer

ggt
Gly

tat
Tyr

caa
Gln
125

tgc
cys

cgc
Arg

gt
va

gga
Gly

agc
ser
205

gt
Va

att
Ile

aag
Lys

gaa
Glu

-dad

Lys
285

tat
Tyr

gaa
Glu

ttt
Phe

WO 03/087148

ada
Lys

cac
H1sS

atc
Ile
110

tat
Tyr

aca
Thr

gcc

Ala

aca
Thr

adda
Lys
190
ttt

Phe

aaa
Lys

tat
Tyr

ctc
Leu

atg
Met
270

aac
Asn

aaa
Lys

gaa
Glu

ccc
Pro

ccg
Pro

tgt
Cys
95.

aga
Arg

ata
Ile

tcc
Ser

att
Ile

dada
Lys
175

acg
Thr

gaa
Glu

gta
val

att
Ile

gat

Asp
255

atc
Ile

tat
Tyr

tgd
Trp

gca
Ala

gaa
Glu

tcc
ser
80

Ca..'t
H1s

acg
Thr

aaa
Lys

gat

.Asp

gag
Glu
160

Tttt
Phe

cgc
Arg

ccc
Pro

Ala

cat
His
240
cgt
Arg

cag
Gln

cca
Pro

3ty

gag
Giu
320

gca
Ala

65

gca
Ala

tac
Tyr

tac
TYyr

gaa
Glu

atc
Ile
145

cat
H1s

cat
His

ttc
Phe

ggc
Gly

gaa
Glu
225

gac
Asp

gcg
Ala

cat
His

aag
Lys

aga
Arg
305

ctt
Leu

ada
Lys

gaa
Glu

tgc
cys

gtc
val

agg
Arg
130

gtc
val

tTtc
Phe

C@'t
His

cgc
Arg

aca
Thr
210

gcg
Ala

ggc
Gly

ctg
Leu

aga
Arg

aca
Thr
290

tac
TYr

cgc
Arg

atc
Ile

tac
TYr

tac
TYyr

aat
Asn
115

gct
Ala

Ny
&y

gtc
val

ttc
Phe
195

tcc
ser

oty

tgg
Trp

ccg
Pro

ttc
Phe
275

aag
Lys

sty

agc
ser

gaa
Glu

10295.204.5T25.txt
70

gcg
Ala

ctg
Leu
100

gt
va

cccC
Pro

att
Ile

caa
GIn

gac
ASp
180

agc
sSer

ccg
Pro

tat
Tyr

cag
Gin

cag
GIn
260

acg
Thr

ctc
Leu

att
Ile

gcc
Ala

tat
TYyr

atc
Ile
85

caa
Gln

gag
Glu

gaa
Glu

gac
Asp

acc
Thr
165

cat
H1s

gt
Va

ttg
Leu

ccg
Pro

gaa
Glu
245

cat
H1s

aag
Lys

gaa
Glu

ety

ctt
Leu
325

ttc
Phe
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ccg
Pro

acg
Thr

gaa
Glu

gat
Asp

cat
His
150

gac
Asp

ttg
Leu

aat
Asn

gat
Asp

ctc
Leu
230

3ty

gcg
Ala

ccg
Pro

ctg
Leu

aaa
Lys
310

gaa
Glu

aca taacagagct ttagttgat

Thr

Tttt
Phe

aca
Thr

ata
Ile

acg
Thr
135

ttg
Leu

C@t
H1s

ctc
Leu

gcc
Ala

daa
Lys
215

ggt
Gly

tac
TYr

agg
Arg

gca
Ala

gat
Asp
295

tac
Tyr

tcg
ser

gca
Ala

atg
Met

ctt
Leu
120

cgg
Arg

aca
Thr

&ty

gat
Asp

gaa
Glu
200

cgg
Arg

Tttt
Phe

aga
Arg

cgc
Arg

aag
Lys
280

gaa
Glu

att
Ile

tat
Tyr

aca
Thr

ggc
105

gag
Glu

ttt
Phe

cat
His

aag
Lys

gcc
Ala
185
tat
Tyr

atc
Ile

atc
Ile

gtt
val
gac
AS

265
aga
Arg

gaa
Glu

tat
Tyr

atc
Ile

a1y
90

agc
ser

cag
Gln

gaa
Glu

acg
Thr

ctg
Leu
170

aag
LyS

gtc
val

gaa
Glu

atc
Ile

ctg
Leu
250

atc

p Ile

gtc
val

aaa
Lys

cag
Gln

gac
Asp
330

75

tgt
cys

aag
Lys

acg
Ala

gct
Ala

tta
Leu
155

cgt
Arg

cac
His

att
Ile

gcc
Ala

gct
Ala
235

ctg
Leu

acc
Thr

att
Ile

cgg
Arg

aag
Lys
315

daacC
Asn
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335 340

aagctctgtt ttttgttttg aaaacattat gttaaaaaag gatttttcca ctccattaac 1606
accgcataat caagcgattc ctcatcttca atgtagccgg gaatcacaca aactggagag 1666
cgtccgcaat gaagcaggaa cgagagcact ggatcgecgcet tttccccgte caatacagct 1726
tgaacatact gttcgggcgt catttcttca gccgacttgt gataatgggg aatccgtccg 1786
ccgccaatga gacgcttgag ccctttaaag accgtcagtt catacatgga ttgcatcagc 1846
cgcattccga tgccgagttt tcgatagtcg ggggacacgg aaatatcgac gacataaagg 1906
gagtttccat cgttttgatg tgtgccgata tacccgttgt ccgtcacttc atcccagetg 1966
tggtgcggat gatgcggatc aaaatcagcc atgagcgctg tcatcgaacc gatgatgcgg 2026
C 2027
<210> 40

<211> 342

<212> PRT

<213> Bacillus Ticheniformis

<400> 40

Met val Lys Pro Phe val Pro GIn Leu val Tyr ITe Glu Pro Arg Ala

1 5 10 15

Leu Glu Tyr Pro Leu Gly Lys Glu Egu Arg Asp Lys Phe ger Asn Met
20 0

Gly Leu gWu Ile Arg Glu Thr Zgr Ser His Asn GIn Xa1 Arg Asn Ile
. 5 . . 5 — -

Pro Gly Glu Gly His Leu GIn Lys Tyr Arg Asn Ala Lys Ser Thr Leu
50 55 60

val Ile Gly val Arg Lys Thr Leu Lys Phe Asp Ser Ser Lys Pro Ser
65 70 75 80

Ala Glu Tyr Ala g;e Pro Phe Ala Thr Ggy Cys Met Gly His Cys His
9 95

Tyr Cys Tyr Leu GIn Thr Thr Met Gly Ser Lys Pro Tyr Ile Arg Thr
100 105 110

Tyr val Asn val Glu Glu Ile Leu Glu Gln Ala Asp GIn Tyr Ile Lys
115 120 125

Glu Arg Ala Pro Glu Asp Thr Arg Phe Glu Ala Ser Cys Thr Ser Asp
130 135 140

Tle val Gly Ile Asp His Leu Thr His Thr Leu Lys Arg Ala ITe Glu
145 150 155 160
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His Phe Gly Gin Thr His

165

Asp

His His val His Leu Leu Asp

Glu
200

Phe val Ala

195

Phe Arg Asn

Thr
210

Gly Ser Pro Leu Asp Lys

215

Arg

Glu Ala Phe

225

Gly Leu Gly

230

Tyr Pro

Glu
245

Asp Gly Trp GIn Gly Tyr Arg

Gln His Ala

260

Ala Leu Pro Arg Arg

Phe Thr Ala

275

His Arg Lys Pro Lys

Thr Glu Glu

290

Lys Lys Leu Leu

Arg Tyr Gly Ile Gly Lys Tyr Ile

310 -

Ala Leu Glu ser

325

Leu Arg Ser Tyr

Lys Ile Glu Tyr Phe Thr

340

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

41
905
DNA

Bacillus Ticheniformis

<220>
<221> (DS
<222> (501)..(905)

<400> 41
acaaatacag tacaggccgg gaagacggga

tccatttcat cgaaagacgg aaccgatttg
tggaatgatc atatgaacat gttcaactat
gccaaaaaag gcgagattcc gaaattaaaa

aaacgggatg tcacatatct tttaaacgaa

Ala

185

Tyr

Ile

Ile

val

Arg

Glu

Tyr

Ile

Gly Lys Leu Arg Phe val
170

Lys His

val Ile
Ala

Glu

Ala
235

Ile

Leu Leu

250

Ile Thr

265

val Ile

Lys Arg

GIn Lys
315

Asn

tatacaaggc
atcgccgtca
gtattcggcc
gactcttttt

gaggaaaaagd

page 55

Thr

Asn Gly Lys

190

ser Phe

205

Lys

Ala val

220

Lys

Pro Ile Tyr

Glu Lys Leu

phe Glu Met

270

Glu Lys Asn

285

Arg Tyr Lys

Asp Glu Glu

Tyr Phe Pro

ttgcaaagcg
caatcaatgc
agtacaaaac
acggacatac

aagatgtgaa

Phe
Arg
Glu Pro
Ala

val

His
240

Ile
Asp Arg
Ile Gln
Tyr Pro
Gly

Trp

Glu
320

Ala

Glu Ala

335

gacgctcgtc

ccctgacgac

atatatcatc
agcttttatt

ggttgatatc
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10295.204.ST25.tXt
gagcttcttg aaccgaaaaa atcatggcgt aaaaacaaaa aagaaatccc ggacatcatc
ggagaaatga acgtcatgtt cgacggaaaa acgattgcaa gcgtaccgat ctattatgaa
aacgagcgaa acaaaaatcc gaaaaaatcg tttttcgaga cctttcaatc cgtattccaa
aaagcggegg geggttcatc atg gtc aat ata atc tgg gtc g?c tta acg gt
Met Val Asn Ile Ile Trp val Gly Leu Thr va
1 5 10
atc g?t atg gtg ttt gcg ctt ttc aac g%c acg gtt cag gaa gtt aat
I1e Gly Met Val Phe Ala Leu Phe Asn.Gly Thr val GIn Glu val Asn
15 ’ 20 25
gaa gct gta ttt aaa g%a tcg aag gaa gcc gtc acg att gtg atc g?a
Glu Ala V81 Phe Lys Gly Ser Lys Glu Ala val Thr Ige val Ile Gly
30 - 35 ‘ 4

ctg atg agc gtc ctt gtt ttt tgg ctg g%g gtg atg aaa atc gct gaa
Leu Met Ser val Leu val phe Trp Leu Gly val Met Lys Ile Ala Glu

45 50 55
cag tcc g?g ctt ctc gaa aaa ttc agc agg ctg tgc cgg ccg ttc att
ggn Ser Gly Leu Leu g;u Lys Phe Ser Arg %Su Cys Arg Pro Phe Ile
75

tcg aag ctg ttt ccc gag atc cct ccg gat cat ccg gcg atg g%a tat
ser Lys Leu Phe Pro Glu Ile Pro Pro Agp His Pro Ala Met Goy TYr
80 8 9

Tle Leu Ser Asn Leu Met Ala Asn Phe Phe Leu Asn Ala Ala
95 100 105

att tta tcc aat tta atg gcc aac ttt ttc g?a ttg g%c aat gca gcg
Gly Gly

aca ccg ctc g?t att aaa gcg atg gaa cag atg aag gcg ctc aac cgg
Thr Pro Lig Gly ITe Lys Ala ?it Glu GIn Met Lys A;g Leu Asn Arg
1 : 5 . 1 .

aac cgc agg gaa gcg agc cgc tca atg cac cca g?c
Asn Arg Arg Glu Ala Ser Arg Ser Met His Pro Gly
125 130 135

<210> 42

<211> 135

<212> PRT

<213> Bacillus Ticheniformis

<400> 42
Met val Asn Ile Ile Trp val Gly Leu Thr val Ile Gly Met val Phe
1 5 10 15

Ala Leu Phe Asn Gly Thr val Gln Glu val Asn Glu Ala val Phe Lys
20 25 30

Gly ser Lys Glu Ala val Thr Ile val Ile Gly Leu Met Ser val Leu
35 40 45

val ghe Trp Leu Gly val ggt Lys I1e Ala Glu GIn Ser Gly Leu Leu
0 60

Glu Lys Phe Ser Arg Leu Cys Arg Pro Phe Ile Ser Lys Leu pPhe Pro
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65 70 80
Glu Tle Pro Pro Asp His Pro Ala Met Gly Tyr Ile Leu Ser Asn Leu
85 90 95
Met Ala Asn Phe Phe Gly Leu Gly Asn Ala Ala Thr Pro Leu Gly Ile
100 105 110 -
Lys Ala Met Glu Gln Met Lys Ala Leu Asn Arg Asn Arg Arg Glu Ala
115 120 125

ser Arg Ser Met His Pro Gly

130 135
<210> 43
<211> 1568
<212> DNA .
<213> Bacillus Ticheniformis
<220>
<221> CDS
<222> (501)..(1076)
<220>
<221> CDS
<222> (1112)..(1567)
<400> 43
gattagatct tcagtttttt gcatctaaaa aaggagtagg ttcaacgaaa aacggacgtg
actctgaagc gaagcgccta ggtgctaaac gtgcagacgg tcaattcgta tctggecgtt
caatccttta tcgtcagcgc ggaacaaaaa tctatccaag tgaaaacgtt gggcgeggcec
gatattacac tctatttgca aaagtcgacg gaactgttaa attcgaacct ttcggecgta
cccccaaaaa agtgagcgta tatcctgtag cctaaccttt aaacgaaact ccggtecgttc
tgaccggagt tttttacatt cagcaccatg acttgcttaa aacaccttcc cgacgcctaa
ataaggccgg gtttccgetc tgattctget tcgttaaagt atataaacgt gtttcattta
tactgccttc tctgttataa ttcaaagtac aaactgaatc agactcctaa aagagagacc
aaacgattgg gagtgccaaa atg gaa gaa act tcg aaa aaa cga gaa aag aat

Met Glu Glu Thr Ser Lys Lys Arg Glu Lys Asn
1 5 10
atg gac gat aag gct ttg acc cat gag ctt atc cat ctg ctc agc cac
Met Asp Asp Lys Ala Leu Thr His Glu Leu Ile His Leu Leu Ser His
15 20 25
tca agg cac gac tgg atg aat aaa ctg caa ttg att aaa g?a aac tta
Ser Arg His Asp Trp Met Asn Lys Leu GIn Leu Ile Lys Gly Asn Leu
30 35 40

aca tta aaa aag tat gac cgc gta ttt gaa att atc gat gaa gt gtc
Thr Leu Lys Lys Tyr Asp Arg Val pPhe Glu TIle Ile Asp Glu val val

45 50 55
atc gaa gct cag cat gaa tca aag Ctt tca aac ctt aga atc ccg cgc
1le Glu Ala Gln His Glu Ser Lys Leu Ser Asn Leu Arg ITe Pro Arg

10295.204§ST25.txt
' 5
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60

gca
Ala

ctt
Leu

gaa
Glu

gcc
Ala

gac
Asp
140

ttc
Phe

ttt
Phe

gaa
Glu

ttt
phe

&
210

gcc
Ala

gaa
Glu

gca
Ala

gcc
Ala

gat
Asp
290

gcc
Ala

gcg
Ala

gcg
Ala

gaa
Glu

agg
Arg

gtt
val
125

ggt
Gly
aca
Thr

tat
Tyr

att
Ile

gtt
val
195

atg
Met

sty
&y

gcg
Ala

gaa
Glu
275

gat
Asp

gtc
val

acg
Thr
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tat
Tyr

tat
TYyr

ctc
Leu
110

ttg
Leu

ccg
Pro

aag
LyS

gaa
Glu

cat
His
190
gat
Asp

gtt
val

&

ctc
Leu

cgc
Arg
260

gac
Asp

aca
Thr

atc
Ile

cct
Pro

gag
Glu

gag
Glu
95

gtc
val

add
Lys

gac
Asp

ctg
Leu

atc
Ile
175

atc
Ile

cag
Gln

gct
Ala

gac
Asp

agc
ser
245

gga
Gly

atg
Met

aaa
Lys

gca
Ala

gcc
Ala

ctg
l.eu
80

gt
va

gtt
val

ggc
Gly

gac
Asp

acc
Thr
160

aag
Lys

aag
Lys

gt
va

ttc
Phe

&y
230

acg
Thr

gaa
Glu

gtt
val

cag
GIn

aaa
Lys
310

dac
Asn

65
ctt
Leu

atc
Ile

ctc
Leu

agc
ser

cgc
Arg
145

&y

cdg
Arg

aca
Thr

&y

atc
Ile

gac
Asp
130

ctc
Leu

atc
Ile

Tttt
Phe

ttt
Phe

caa
Gln

aga
Arg
115

aat
Asn

gtc
val

aaa
Lys

gat
Asp

10295.204.5T25.txt
70

aac
Asn

gtc
val
100

aag
LysS

cat
His

atc
Ile

gac
Asp

gta
val
180

tgg
Trp
85

aag
Lys

ctg
Leu

ctg
Leu

ttt
Phe

Tttt
Phe
165

aca
Thr

atg gcc cat
Met Ala His

gat
Asp

ttt
Phe

acg
Thr

ctc
Leu
150

cat
Hi1s

gac
Asp

ttg
Leu

3ty

atc
Ile
135

gat
Asp

cat
His

cgt
Arg

tca
Ser

att
Ile
120

acg
Thr

ttc
Phe

tca
Ser

gag
Glu

tcg
ser

gct
Ala
105

Tttt
Phe

ctg
Leu

cac
His

ctg
Leu

tgc
Cys
185

ctg
Leu
90

tat
Tyr

gac
Asp

cag
Gln

ety

gcc
Ala
170

atc
Ile

75

acg
Thr

gaa
Glu

gat
Asp

acg
Thr

gta
val
155

gac
Asp

gcc
Ala

taaagcggtt ttttaggaat agaacggagg acatt atg
Met

dda
Lys

cgc
Arg
215

aty

ctg
Leu

cac
H1s

gt
va

gtc
val
295

3ty

ccg
Pro

ata
Iile
200

cgc
Arg

aaa
Lys

atg
Met

ggc
Gly

daad
Lys
280

atc
Ile

ety

acg
Ala

tac
Tyr

gaa
Glu

ety

gat
Asp

atg
Met
265

gtc
val

gct
Ala

cgc
Arg

ccg
Pro

gta
val

aaa
Lys

3ty

ttt
Phe
250

tct
ser

ccg
Pro

gat
ASp

ety

cag
Gln

adad
Lys

tat
Tyr
gac
Asp
235
aga

Arg

aaa
Lys

cCccC
Pro

tta
Leu

ety
315

ctt
Leu

aty

gt
Va
220

gtc
val

tat
Tyr

dac
Asn

ety

acg
Thr
300

cgg
Arg

tct

Ser

oty
205

CCa
Pro

gtt
val

caa
Glin

cag
GlIn

acg
Thr
285

gag
Glu

ety

gaa
Glu
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gac
Asp

ada
Lys

ttc
Phe

aga
Arg

cac
H1s
270
gtt
val

cac
H1s

aat
Ash

aac
Asn

oty

aty

aad
Lys

cat
His
255

ety

gtc
val

oty

aca
Thr

3ty

&ty

ty

gtt
val
240

Tttt
Phe

cga
Arg

att
Ile

cag
GIn

cgt
Arg
320

gaa
Glu

aac
Asn

cct
Pro
225

gac
Asp

aag
Lys

aat
Asn

gac
Asp

gaa
Glu
305

ttt
Phe

CcCC
Pro
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325 330 335

g?c aag gag cgc tat att-gtt c 1568
y Lys 618 Arg Tyr Ile val

<210> 44

<211> 192

<212> PRT

<213> Bacillus Tlicheniformis

<400> 44

¥et Glu Glu Thr ger Lys Lys Arg Glu i%s Asn Met Asp Asp Egs Ala

Leu Thr His Glu Leu Ile His Leu Egu Ser His Ser Arg His Asp Trp
20 30

Met Asn Lys Leu GIn Leu Ile Lys Gly Asn Leu Thr Leu Lys Lys Tyr

Asp Arg val Phe Glu Ile Ile Asp Glu val val Ile Glu Ala GIn His
50 55 60

Glu ser Lys Leu Ser Asn Leu Arg Ile Pro Arg Ala Ala Tyr Glu Leu
65 70 75 80

Leu Thr Phe Asn ggp Met Ala His Ser bgu Thr Leu Glu Tyr g]u val
5

1le Gly Gln val Lys Asp Leu Ser Ala Tyr Glu Glu Arg Leu Vval val
100 105 110

Leu ITe Arg Lys Leu Phe Gly Ile Phe Asp Asp Ala val Leu Lys Gly
115 120 125

Ser Asp Asn His Leu Thr Ile Thr Leu Gln Thr Asp Gly Pro Asp Asp
130 135 140

Arg Leu val Ile Phe Leu Asp Phe His Gly val Phe Thr Lys Leu Thr
145 150 155 160

Gly Ile Lys Asp Phe His His Ser Leu Ala Asp pPhe Tyr Glu 1le Lys
165 170 175

Arg Phe Asp val Thr Asp Arg Glu Cys Ile Ala Glu Ile His Ile Lys
180 185 190

<210> 45

<211> 152

<212> PRT .
<213> Bacillus licheniformis

<400> 45
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Met Phe val

Asn Gly Met

Pro Ala Gly

35

Glu
50

ASp Gly

Lys Ala Ala

65

Asn Ala Glu

ASp Asp Asp

val
115

Glu Ala

Ala Thr

130

Phe

Pro
145

Gly Lys

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

46
1849
DNA
Baci

<220>
<221>
<222>

<400> 46
tcctgcaacg

agtccggetg
ctgceccgecg
gattccggtc
ccggctegtg
gcttgatgea
cgataaagta

tggaaagccg

Asp GIn
5

val Ala

20

Gly Asp

Leu Ser
Arg Gly

Met
85

Asp

Thr
100

Lys
Ile Ala
Ala

Pro

Glu Arg

val

Phe

Gly

Thr

Glu

70

val

GlIn

Lys

Asn

Ty

10295.204.5T25.txt

Lys

Arg

Gly

Leu
55

His Gly

val Lys

val Ile

Gly

Pro
135

r ITe val

150

Tlus

CDS .
(501)..(1346)

atccagcttg
aaaagggctt
tcattagggc
cagtgcgagt
caaaaacatt
agaacgaatt
tacaaaacgg

atcattttat

14 cheniformis

c€gggggcgga
tggaatcggt
tgcttacaat
attatgcgcet
taaatacgga
taggcataca
ttatcccccg

atgatccccg

Arg Glu
25
Gly
Asp
Met
val
Ala
105

Arg

Pro

Ile Tyr ¥81 Lys Gly Gly

Lys Tyr

Gly Asp

Phe Arg

Ser Lys

75

Pro
90

Pro

AsSp Leu

Gly Gly

GIn Leu

aattgaactt
CaaacCaaaac
caatgcgctt
ggaagggctg
tctgatgatc
ggtcatcgaa
gaatgtccgg.

ttccagagga

page 60

val Pro

val
45

val

Tyr Glin

60

Arg

Asn GIn His

Gly Thr val

His
110

Thr Glu

Asn

Arg

ser
140

Asn

gttccgacca
tatgatttca
acggcttccg
agccagetge
gacggcgtat
gaagtgaaaa
ctcagtgaag

gcggaagtct

Gly
15

Gly

Gly Gly

Lys val

His Phe

Gly Arg

80

val Ile

95

Gly GlIn

Thr Arg

Gly Glu

tctcccgaga
tgattattga
attccgtcgt
tcaactctgt
tgctgacaat
agtacttccg
cgccgagtca

atttagaatt
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agcaaaggaa gtggctgcga atg cct aaa ggt Cctc gga aaa ggg att aat gca 533
th Pro Lys Gly Eeu Gly Lys Gly Ile ésn Ala
0

ttg ttt tca aat gtt gat tta tcc gaa gaa acg gtt gag gaa atc aag 581
Leu Phe Ser Asn Val Asp Leu ser géu Glu Thr val Glu g1u Ile Lys
15 ' 5

ctg caa gac ttg cgg ccc aac cct tat cag cca aga aaa acg ttt gat 629
Leu GIn gsp Leu Arg Pro Asn ggo Tyr Gin Pro Arg L%s Thr Phe Asp
0 4

gac caa tcg tta aaa gat ttg aag gag tcc att ttg cag cac g?t gtt 677
Asp GIn Ser Leu Lys Asp ggu Lys Glu Ser Ile keu GIn His Gly val
45 5

ttg cag ccc atc atc gtc aga aag tca att aaa g?c tat gac att gt 725
geu GIn Pro Ile Ile g§1 Arg Lys Ser Ile %%s Gly Tyr Asp Ile ga
0 5

gcc g%a gaa cgc cgt ttc cgg gct gct gaa aag gec gga ttg gaa acc 773
Ala Gly Glu Arg ggg Phe Arg Ala Ala g}u Lys Ala Gly Leu Sgu Thr

att cct gcg att gtg cgc gag ctg tcg gaa tcc ctg atg atg gag att 821
ITe Pro Ala I;e val Arg Glu Leu igg Glu Ser Leu Met M8§ Glu Ile
9 , 1

gcc cta ttg gaa aat ctt caa cga gaa gac ctg tct ccg ctt gaa gaa 869
Ala Leu Leu Glu Asn Leu Gln érg Glu Asp Leu Ser ng Leu Glu Glu
110 15 1

gca aaa gcc tat gaa tct ttg ctc aaa cat Ctc gat atg acc cag gaa 917
Ala L§§ Ala Tyr Glu Ser‘igu Leu Lys His Leu QSP Met Thr Gln Glu
1 0 35

cag ctg gcg aaa agg ctt gga aaa agc agg cct cac atc gcc aac cac 965
- GIn Leu-Ala Lys Arg Leu Gly Lys Ser Arg Pro His-Ile Ala Asn His -~
140 - 145 150 155

ttg cgg ctg ctg aca ctt cct gaa gac gtt caa aag tta atc gac aac 1013
Leu Arg Leu Leu Igr Leu Pro Glu Asp X%1 GIn Lys Leu ITle Asp Asn
0 5 170

ggc acg tta tcg atg ggc cat g?c cga aca ttg ctt g?a ttg aaa aac 1061
Gly Thr Leu ier Met Gly His Gly égg Thr Leu Leu Gly igu Lys Asn
75 : 5

aag aaa aag ctt gag ccg ctt gtt caa aag gtc gtg tcc gaa cag ttg 1109
Lys Lys ng Leu Glu Pro Leu XS; GIn Lys val va ger Glu GIn Leu
1 00

aac gtc cgc cag ttg gaa aag tta att caa cag ttg aac gct gat gtt 1157
Asn ¥a1 Arg GIn Leu G1u.L{6 Leu ITe GIn Gln Eiu Ash Ala Asp Val
05 2 5 :

cca cgt gaa aca aag aag CCg aaa caa gtc aaa gat gca gtg atc aag 1205
Pro Arg Glu Thr Lys Lys Pro Lys GIn val Lys Asp Ala val ITe Lys
220 - 225 230 235

gaa cgg gaa tcg tat ttg cga aac tat ttt gga aca ccg gtg acc att 1253
Glu Arg Glu Ser EXB Leu Arg Asn Tyr phe Gly Thr Pro va ;26 Ile
245

aaa aag caa aag aaa aaa g?c agg atc gaa atc gaa ttc tac tca aat 1301
Gly

Lys Lys GlIn Lys Lys Lys Arg Ile Glu Ile Glu Phe Tyr Ser Asn
255 . 260 265
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gaa gac ttg gag cgt att ctc gaa tta ttg gct caa gaa gac gca 1346
Glu Asp Leu Glu Arg Ile Leu Glu Leu Leu Ala GIn Glu Asp Ala

270 275 280
taagcttaaa aaccatctga tcatgtacag atggtttttt tatgacattc ttccggtcat 1406
tctttcaatt ggtgacacat ggcgccgctg cgatccggtc ttttccagat gcgacagecc 1466 -
gtccgcaagc acatttgcca tgctcatgac aagattgagc cttgtatttt gcaggacaaa 1526
atactccata aaaccgctga cattgacaat tccgttaata tgcacgtggc cgacttccgg 1586
caaacttttc tgaacgcctg ctcccggctt caaaggccct ttgccgattt ggaaagaccc 1646
cacgcttttg gttcgtccaa gacaggcgtc gatcgcgatc ataaaaggat tttgatgcetg 1706
ctgatgaata tgatcaagct tttcatttaa gttcacggcg tgaaccgggt cggcaagcgt 1766
tccatagaca tgaaaacgtg tcagctgctt tgcggagagt ttcattccta cgaggggacc 1826
gagcgaatct ccggtcgagc ggt 1849
<210> 47
<211> 282
<212> PRT
<213> Bacillus Ticheniformis
<400> 47
Tet Pro Lys Gly geu Gly Lys Gly Ile égn Ala Leu Phe Ser ﬁgn val

Asp Leu ser Glu Glu Thr val Glu Glu Ile Lys Leu GIn Asp Leu Arg
20 25 30

Pro Asn Pro Tyr Gln Pro Arg Lys Thr Phe Asp Asp G;n Ser Leu LysS
35 40 4

Asp Leu Lys Glu Ser Ile Leu GIn His Gly val Leu Gln Pro Ile Ile
50 55 60

val Arg Lys Ser Ile Lys Gly Tyr Asp Ile val Ala Gly Glu Arg Arg
65 70 75 80

Phe Arg Ala Ala Glu Lys Ala Gly Leu Glu Thr Ile Pro Ala Ile val
85 _ 90 95

Arg Glu Leu Ser Glu Ser Leu Met Met Glu Tle Ala Leu Leu Glu Asn
100 - 105 110 .

Leu Gln Arg Glu Asp Leu Ser Pro Leu Glu Glu Ala Lys Ala Tyr Glu
115 120 125

Ser Leu Leu Lys His Leu Asp Met Thr GIn Glu Gln Leu Ala Lys Arg
130 - 135 140

Leu Gly Lys Ser Arg Pro His Ile Ala Asn His Leu Arg Leu Leu Thr
145 150 155 160
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Leu Pro Glu Asp val GIn Lys Leu Ile Asp Asn Gly Thr Leu Ser Met
165 170 175
Gly His Gly Arg Thr Leu Leu Gly Leu Lys Asn Lys Lys Lys Leu Glu
180 185 190
Pro Leu val GIn Lys val val ser Glu GIn Leu Asn val Arg GlIn Leu
195 200 205
Glu Lys Leu I1e GIn Gln Leu Asn Ala Asp val Pro Arg Glu Thr Lys
210 215 220

Lys Pro Lys Gin val Lys Asp Ala val Ile Lys G1u.Arg Glu ser Tyr

225 230 235 240

Leu Arg Asn Tyr Phe Gly Thr Pro val Thr Ile Lys Lys GIn Lys Lys

245 250 : 255
Lys Gly Arg Ile Glu Ile Glu Phe Tyr Ser Asn Glu Asp Leu Glu Arg
260 265 270
Tle Leu Glu Leu Leu Ala Gln Glu Asp Ala
275 280

<210> 48

<211> 3490

<212> DNA

<213> Bacillus Ticheniformis

<220>

<221> CDS

<222> (501)..(2987)

<400> 48

ataaacgaaa ggcattcgtc ttatcccaac ggatgccttt ttattttcta ataaaatttt

tattaaaatt tctattgacg gatagggcaa tcctttgtaa tatagaactt gtgcgttaaa

agaaatcaac aacatggcgg tgtagctcag ctggctagag cgtacggttc atacccgtga

ggtcgggggt tcgatccect ccgeccgctac ttatatgaag gceecgttggt caagtggtta

agacaccgcc ctttcacgge ggtaacacgg gttcgaatcc cgtacgggtc attccggaaa

ccggettctt ctgaagccgg ttttttgetg cataaaaata tgcaaaataa cgggaatgga

ctcgacttat caagagtgat tgaagcatgc tacaaaaagC gtcgaacagt tctttgaatt

cgttaccttc ttttgacaaa atcctatttc atctttcgct ataatggcaa gcaacgaata

aacgagtggg agatgagagc atg gaa aaa gcg gaa aga aga gtg aac agc cca
Met Glu Lys Ala Glu Arg Arg val Asn Ser Pro
1 5 10

ata gct g?a cct gct gtt caa aaa ttg tat tca tgg ttt ggc agc atg

ITe Ala G

Page 63

y Pro Ala val GIn Lys Leu Tyr Ser Trp Phe Gly Ser Met
15 20 25
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acg
Thr

ctg
Leu

tca
ser
60

atc
Ile

gct
Ala

Tttt
Phe

cgt
Arg
aga
Arg
140
tat
Tyr

att
Ile

tcg
ser

gtt
val

. ctg
Leu
220

gca
Ala

ctc
Leu

ggc
Gly

gtc
val

aag
Lys

atc
Ile
45

gag
Glu

ada
Lys

ctg
Leu

gca
Ala

gtc
val
125

tgc
Cys

att
Ile

ttt
Phe

ctg
Leu

ctc
Leu
205

ata
Ile

agce
sSer

tca
Ser

ctt
Leu

ggc
Gly
285
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ctt atg atg

Leu
30

tat
Tyr

gtc
val

adad
Lys

agc
ser

Tttt
Phe
110

aga
Arg

ety

atg
Met

ctg
Leu
aaa
Lys
190
acg
Thr

ttg
Leu

atc
Ile

aac
Asn

ctc
Leu
270

tta
Leu

Met

atg
Met

att
Ile

gat
Asp

ata
Ile
95

gcg
Ala

acg
Thr

ttc
Phe

gct
Ala

caa
Gln
175

att
Ile

oty

gcc
Ala

Ty

atc
Ile
255

ggc
Gly

ttg
Leu

Met

gtc
val

CCC
Pro

aaa
Lys
80

tcg
Ser

ata
Ile

ctg
Leu

gta
val

ttc
Phe
160

agc

ser

gaa
Glu

ttg
Leu

cgt
Arg

tgt
cys
240

ety
&
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Pro Ile Gly Ile Ile Thr Glu Phe Asp val Asp val val ser Glu Gln
725 730 735
Leu Lys Ala Gly Asp Leu Leu Ile Met Met Ser Asp Gly Ile Phe Glu
740 745 750
Gly Pro Arg His val Glu Asn His Asp Leu Trp Met Lys Arg Lys Leu
755 760 765
Lys Ser Leu Lys Thr Glu Glu Pro GIn Glu Ile Ala Asp Leu Ile Met
770 775 780
Glu Glu val Ile Arg Thr Arg Ser Gly Leu Ile Glu Asp Asp Met Thr
785 790 795 800
val Ile val I1e'Lys Leu Asp His Asn Thr Pro Lys Trp Ala Ser Ile
805 810 815
Pro Ala Pro Ala Phe Phe GIn Lys Ash GIn Glu Ile Ser
820 825
<210> 50
<211> 1928
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<213> Bacillus Ticheniformis
<220>
<221> (DS
<222> (501)..(1427)
<400> 50
atcaccggct tgaaaccggc cgaagatctc gagctcaaaa cgggagaaac cgtgaaaatc
gagtttgaaa gcgctgctga tttggatgct gtctttgtga tcagaatgcc gctgaccaat
ttcaaaaccg ctgcccaaaa cgtaacggag ctgecgatca gagaagtctc aaaaggaaaa
tatgaaggat attggaccgc tacttcaact gcaaaagcaa aaggagcgga aatcgaggtc
atcgtcagag atgattacgg caatgaaacg agacaaacgg caaaaggcaa gctgtatatc
aatgaaaagc tgaaataaag gtgaaaagac gctgtcttta atggcagcgt ttttttcgtt
ttacgatcga caaattcagt acgaaaactt caaaaaatgt acgatttacg caacattaat
tgacagactt tacctttggg cttgatttat acttaggaaa acaaacacta aggtcaccga
gccgcagaaa ggggaaggat gtg gaa atc tat tta gat gcg ata tgg ctg tta

val Glu Ile Tyr Leu Asp Ala Ile Trp Leu Leu
1 5 10

aac ttt tgt ttt gac ttg ctg ctt tta atg atg acc gca ttt att tta
Asn Phe Cys ige Asp Leu Leu Leu Leu Met Met Thr Ala Phe Ile Leu

aag cga agg gtt aaa aag cgg agg ctg atc cta g
Lys Arg Asg val Lys Lys Arg érg Leu Ile Leu G
3 5
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ttc
Phe

aaa
Lys

gga
210

gtc
val

att
Ile

aag
Lys

ccg
Pro

gaa
Glu
290

aaa
Lys

ttt
Phe
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ttatcatact
aggttaacct
tattatatcg
cttctccata
ctcagactgg
ttaatctcca
aaaatcaaac

agaagaaaca

cctgaagacg
atctatggta
gcggaagcga
agctgcctga
tcgtgtacat
tcggcacgat
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tttatttaga agggggagga agatgaaaaa

caaactttta
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cggtgatcag
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Trp
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Trp
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Ala Pro Lys

275

Glu Phe
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<220> -
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taagatcatg
aagggtggta
cgtcagaaaa
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tttgatcttt
aagagaggcc
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pro val
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gggagtgttt

Ile

Met

Ser

Gly

val

Ile

Ile
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val Thr
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Glu Ala
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gaaatctttt
agcatagagt
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s Ile Thr G
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ccc g%c agc ctg agc cgc atc cta aat ggg aac g?a gag ccg ctc g%g 1397
Pro Gly Ser Leu Ser Arg %18 Leu Asn Gly Asn g y Glu Pro Leu Gly
285 9 95

gca gca aag agg atg tta tca tgc tgaagctttt aggtgccgtg cttattttgg 1451
Ala Ala Lys Arg Met Leu Ser Cys .

300 305

cagcagccac atggacagga tttgaaatgg cgaagccttt cagggaaagg ccgaagcaaa 1511
tccgccagct gttggecget ttgcagtctt tggaggctga aatcatgtac gggcatacac 1571
cgctccgtca ggcatcaaaa cagatcgcac accagcttac cgagccggta gectctttgt 1631
ttcagacatt tgcagaacag cttgaaaaag gcagcgcttc agcagggacg gcatgggaag 1691
acagcctgga gaaagtatgg cccgaaacgg ctcttaaaaa gaaagaatac gagattttac 1751
ggcaattcgg cgaaacgctg ggccgtcatg atctgatttc tcagcaaaaa catatcaaac 1811
tggcgttaac ccatttagag acagaggaag ctgaagcaaa tctcgcccag gcgaaaaatg 1871
aaaaaatggt caaaagcctt ggatttttga cgggactgct actgattctt ¢ ‘ 1922
<210> 53

<211> 307

<212> PRT

<213> Bacillus Ticheniformis

<400> 53

Leu His His Ile Thr Glu Ile Leu Pro Asp Thr Ile Lys Arg Ala Leu

1 5 10 15

ser Gly Leu Gly Asp His Glu Ile Asp Gln T1e Glu Glu Ile Arg val
20 25 30

Arg Thr Ser Arg Pro Leu Glu Leu val Asn Lys Gly Lys Pro Arg Phe
35 . 40 45

Leu Pgo Tyr val Ala Thr Pro Glu Asp Sser Ala Leu Leu Leu Asn Arg
5 55 60

Leu Gly Asn Tyr Ser Met Tyr Thr Leu Glu Glu Glu Leu Lys Lys Gly
65 70 75 80

Tyr val Thr Ile grg Gly Gly His Arg Vg1 Gly Leu Ala Gly ggg val
5 9

val val Glu Asn Gly Ala val Lys Gly Ile Arg Glu Ile ser Ser Phe
100 105 110

Asn Ile Arg Ile Ala Lys Glu Lys Ile Gly Ile ser Lys Pro Tyr val
115 ‘ 120 o 125

Pro His Leu Phe Gln Asn Ser Trp Leu Asn Thr Leu Ile Ile Gly Pro
130 135 140
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L.eu
170

atg
Met

ttt
Phe
180

att
Ile

ata’
Ile
195

ctg
Leu

tta g??

Leu

PCT/DK03/00200
180
240
300
360
420
480
530
578
626
674
722
770
818
866
914
962

1010
1062

1110

1158



ttc
Phe

caa
Gln

gaa
Glu

ttg
Leu

Tttt
Phe

atc
Ile

atg
Met
305

gag
Glu

att
ITe

aag
LYS
230
atc

Ile

att
Ile

gcc
Ala

att
Ile
290

tat
Tyr

ttt
Phe

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

<400>

WO 03/087148

tat
Tyr
215

ata
Ile

gtt
val

gt
va

ay
275

c€gag
Arg

gtc
val

ety

55
171
PRT

ata
Ile

ada
Lys
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ety

atc
Ile

gct
Ala

gta
val

aat
Asn

a1y
315

Leu
Glu
Glu
GIn
Phe
75

Glu

Glu

‘taggggggct cactc a%t
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Trp
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<212> DNA . )
<213> Bacillus Ticheniformis
<220>
<221> CDS
<222> (501)..(704)
<400> 58
agccacatgg acaggatttg aaatggcgaa gcctttcagg gaaaggccga agcaaatccg 60
ccagctgttg gccgctttgc agtctttgga ggctgaaatc atgtacgggc atacaccgct 120
ccgtcaggca tcaaaacaga tcgcacacca gcttaccgag ccggtagect ctttgtttca 180
gacatttgca gaacagcttg aaaaaggcag cgcttcagca gggacggcat gggaagacag 240
cctggagaaa gtatggcccg aaacggctct taaaaagaaa gaatacgaga ttttacggca 300
attcggcgaa acgctgggcc gtcatgatct gatttctcag caaaaacata tcaaactggc 360
gttaacccat ttagagacag aggaagctga agcaaatctc gcccaggcga aaaatgaaaa 420
aatggtcaaa agccttggat ttttgacggg actgctactg attcttctat tgatgtaatg 480
aagaggggag catacacgaa atg gga gta gac gta aat att att ttt caa att 533
Met Gly val Asp val Asn Ile Ile phe Gin Ile
1 5 10
gcc g?c-gtc g?g atc gtc gtc gct ttt ctt cac acc ata ctg- gat caa 581
Ala Gly val Gly Ile val val Ala Phe Leu His Thr Ile Leu Asp GIn
- 15 20 25
atg g?g aag aag gaa tat gcc caa tgg gtc acg ctt tta g?a ttc att 629
Met Gly Lys Lys Glu Tyr Ala Gln Trp val Thr Leu Leu Gly Phe Ile
30 35 ) 40
fat ata ttg ttc atg gtg gca act gtt gtc gat gat cta ttc caa aag 677
Tyr Ile Leu Phe Met val Ala Thr val val Asp Asp Leu Phe GIn Lys
45 - 50 . 55 »
ata aaa gct gtc ttt cta Tttt caa g%a taggggggct cactcattga 724
Ile Lys Ala val phe Leu Phe Gin Gly -
60 65
aatcgttcaa atcgtaggac tgggaatgat cgccaccttc ctcagcttga ttgtgaaaga 784
gcaaaaaccg acgtttgctt ttttgattgt cgtttttgcc ggctgcacga tttttttatt 844
cttagtagat caggtctacg aaatcattcg gatgattgaa aaaatagctg ccaatgccaa 904
catcaacatg atgtatgtcg aaacgatttt gaagattatc gggattgctt atattgcgga 964
gtttggcgcc cagctgacaa aggatgccgg acagggtgcg attgcttcga agatcgaatt 1024
ggcaggcaaa atcctcatct tagtcatggc tgtgcctatt ttaaccgtga ttatcgaaac 1084
" gatcatcgga ctcatccctt ccatgtctta gtcagaaagg aggatttcct gagtgaagcg 1144
tggctcttgg tcatcggaat cgtatgcttt ggagcgcata atgtacaagc 1204
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Bacillus licheniformis

Met Gly val Asp ¥a1 Asn Ile Ile phe

Gln Ile
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val val Ala ;ge Leu His Thr Ile Egu Asp Gln

Tyr Ala §1n Trp val Thr Leu hgu Gly Phe Ile
5

val éTa Thr val val Asp égp Leu Phe GIn Lys
0

Leu Phe GIn Gly
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ccaccttect
tttttgcecgg
tgattgaaaa
agattatcgg
agggtgcgat
tgcctatttt

cagaaaggag
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CDS
(501)..(1703)

ggcaactgtt
ggggggctca
cagcttgatt
ctgcacgatt
aatagctgcc
gattgcttat
tgcttcgaag
aaccgtgatt

gatttcctga

g%a atc gta tgc ttt g
G

y Ile val %gs phe Gly Ala Hi

gcg gag ccg gct g%g gaa acc gct g
Ala Glu Pro Ala G

DNA - - 3 3
Bacillus licheniformis

gtcgatgatc
ctcattgaaa
gtgaaagagc
tttttattct
aatgccaaca
attgcggagt
atcgaattgg

atcgaaacga

Val
i

tattccaaaa
tcgttcaaat
aaaaaccgac
tagtagatca
tcaacatgat
ttggcgccca
caggcaaaat

tcatcggact

aag cgt ttt ctg t
Lys Arg Phe Leu P
.5

Ala Gly val Gly Ile
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Met Gly Lys Lys Glu
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Tyr Ile Leu Phe Met
45

I1e Lys Ala val Phe
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gataaaagct
cgtaggactg
gtttgctttt
ggtctacgaa
gtatgtcgaa
gctgacaaag
cctcatctta

catcccttcc

gtctttctat
ggaatgatcg
ttgattgtcg
atcattcgga
acgattttga
gatgcecggac
gtcatggctg
atgtcttagt

tc tgg ctc ttg gtc atc
he Trp Leu Leu Xg1 Ile

a gcg cat aat gta caa gct tcg cca aaa gaa

y Glu Thr Ala Ala G

s Asn val GIn Ala ser Pro Lys Glu
20 25

ca gaa gaa tcg gca gaa gcc att
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cgaattcgag catgcaaaaa tacgcgaaaa

tactgaaccc gatcttctct ttattcagga
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Bacillus Ticheniformis
61

Xa1 Lys Arg Phe %eu Phe Trp Leu Leu Vval

10

Pro Lys

Gly Ala His Asn val GIn Ala ser
‘ 20 25

Glu Thr Ala Ala Glu Glu ser Ala Glu Ala
35 40

Giu ggy Leu Glu Leu Asp égg val Gly Glu

Thr Glu Tyr Gly Gly ;gs Leu Pro Glu Ser

65

page 83

10295.204.ST25.txt
310

att
Ile

ata
Ile

gtt
val

gcg
Ala

315

ttt
Phe

atc
Ile

tgc
Cys

gca
Ala

gcc
Ala
330

tac
Tyr

att
Ile
345

aaa
Lys

gcc

gcg
Ala

atc

agc
Ile

ser
360

tgc
Cys

ctg
Leu

gat
Asp

atc
Ile

atg
Met

gcc

gcc
Ala

Ala val

375

atc
Ile
390

tgatggcgat
tggtgatcag
cagatccgga
taaaaaatca
tagaacagat
acaagataga

gtaagcatgc

Ile

Glu

Ile

Phe

Gln
75

att
Ile

aat
Asn
395

aca

gcg
Thr Ala

a1y

tagggaggga tgagétggaa tttctgacag

cgtcatcgat
cctgctettg
tgtgattttt
gctgaattca
ggctgttcaa
ccgagtcgag

ggaagtctcg

Gly I1e val Cys Phe
15

Ala Glu Pro Ala Gly
30

Ala Arg Glu Gln
45

Trp Asn Asn Ile Leu

60

Leu
80

Lys Gly ser Leu

Ala

gtt

atgcttctge
atcgttgtaa
gagaagctta
gaaaaaaaag
ttggaaaaga
gtctcttctg

gtattcttga

PCT/DK03/00200

1493
1541
1589
1637
1685
1733
1793
1853
1913
1973
2033

2093
2153



Glu

Ala

Leu

Leu

Ile

145

Ala

Leu

Ala

Thr

ser

225

Thr

Ala

Ala

Gly

Thr

305

Gly

Leu

WO 03/087148

Phe val Lys Gly
85

Leu

Gly

Gln

130

val

val

Ser

Ala

ser

210

Ala

Gln

Phe

Ala

Asn

Phe

Thr

115

Asn

Tyr

Thr

Leu

ser

195

Gly

Ile

Leu

Leu

val

275

Phe

290

val

val

Ser

Ile

Ala

Leu

ser
100
Leu
Ala
Met
Tyr
val
180
Ala
L.eu
Leu
Ala

Thr
260

Thr

Ile

ser

Ile

Ala
340

Tyr

Ile

Phe

val

Ala

165

Pro

Ala

Phe

Ser

Gin

245

val

Asp

Pro

Ala

Leu

325

Leu

Glu

Leu

Leu

Gin

Leu

150

Asn

Leu

Phe

Ile

Ile

230

Leu

Phe

Gly

val

ser

310

Ile

Ile

Lys
Phe
Leu
Gln
135
Ile
Glu
Leu
Phe
Gln
215
val
Leu
Leu
Ile
Leu
295
Leu

Cys

Tyr

His

Thr

120

ser

Ile

Ala

Leu

His

200

Tyr

Ser

Arg

Gly

Thr

280

Gly

Leu

Iile

Lys

10295.204.5ST25.tXt
His Phe-Sgr Pro Glu Glu
9

Glu
105
Ile
Thr
Leu
Ile
Ala
185
Pro
Ile
Thr
Asn
val
265
Leu
Arg
Leu

Ala

Ile
345

val

Phe

val

Ala

Gln
170

Leu

val

val

Met

Ala

250

Ile

Arg

Met

Lys

Ala

330

Ala

page 84

Leu

cys

sSer

Leu

155

Thr

Met

Ile

Leu

Thr

235

Ala

Ser

Thr

Phe

Asn

315

Phe

Ala

Ala

val

Lys

140

Asn
Met
Ala
Leu
Pro
220
AsSP
Ile
val

Ala

Thr

300

Thr

Pro

Ala

Asn
Leu
125
val
Ser
Thr
Thr
Phe
205
Leu
Gin

Gly

GlIn

val

Ala

val

Trp

Gly

Léu

Ala

Phe

ser

Ser

190

Leu

Leu

Tyr

Thr

Gly

Phe

Ala

Gly

Ile

Leu
350

Gly

95

Lys

Gln

Tyr

Arg

phe

175

Gly

Met

Phe

Lys

Lys

Leu

Leu

Ala -

val
160
Ile
Gly
Asn
Leu

val

- 240

Leu

255

Ala

Ile

Thr

Ile

Lys
335

Gln

Ala

ser

Thr -~

Asp

Leu

320

Ile

Pro

PCT/DK03/00200



WO 03/087148

10295.204.ST25.txt
Leu Gly Gly Gly Pro val Ile Ser Cys Leu Asp val Ile Ser Lys Ser
355 360 365

val Ile Tyr Ile Phe Ala Ala Met Ala ITe val Ser Leu Met Phe Phe
370 375 380

Leu Ser Leu Thr val Ile Ile Thr Ala Gly Asn Leu Thr Met Met Met
385 390 395 400

Lys

<210> 62

<211> 1696

<212> DNA

<213> Bacillus licheniformis

<220>
<221> CDPS
<222> (501)..(1193)

<400> 62
cttgatcgtt gtaatactga acccgatctt ctctttattc aggacagatc cggatgtgat

ttttgagaag cttacaaaaa acggacaagt tcagtcaaac gaaataaaaa atcagctgaa
ttcagaaaaa aaagaaatac aagcctcaca acaagcatat atcttagaac agatggctgt
tcaattggaa aagaacgcag agggcaggtt tacaagcgac aaatacaaga tagaccgagt
cgaggtctct tctgacagcc agctgaaaac agagaaagac ctcagtaagc atgcggaagt
ctcggtattc ttgaaaccag catcggaaaa aacggtccaa gccgtcgetc ctgtcgagat
caatacggac cggagctacc agtccatgca ggaaagagaa aagaaagaga cgggggaagt
cagagaacag ctagcaggca tctgggaaat aagccccgac aagattacag ttcatatcga
agggggagaa cgaagcggca atg aat aaa aga acc tgg atc gaa aag ctg atc
Met Asn Lys Arg Thr Trp Ile Glu Lys Leu Ile
1 5 10
g%c cac ctg ctc ccg aaa gac gag aaa gac g a aaa aag ctg acg aaa
Gly His Leu Leu Pro Lys Asp Glu Lys Asp Gly Lys Lys Leu Thr Lys
15 20 25
tat cac tac ttt ctg ctg ctt ttt gtt ctc g%c gtt tcc ttc atg ctc
Tyr His Tyr Phe Leu Leu Leu Phe Val Leu Gly val Ser Phe Met Leu
30 35 40
gtc agc cag atc ttc tct tcc gaa cct tcc Caa gag cca gcg gca gat
val ser Gln ITe Phe Ser ggr Glu Pro Ser Gln Glu Pro Ala Ala Asp
45 35

cag ccg gcg gct tca caa aaa gct acg tct gaa agc acc gta cag agc
Gln Pro Ala Ala Ser GIn Lys Ala Thr Ser Glu Ser Thr val Gln Ser

60 ' 65 70 75
g?t gaa g?a gaa aaa gaa gtg ttc aag ccc gcc tca gat gac aaa ccg
Gly Glu Ggly

Glu Lys Glu val Phe Lys Pro Ala Ser Asp Asp Lys Pro
80 85 90

aag gaa tcg atc caa gat tac gaa cag gaa tat gaa aat cag Cctc aaa
* Page 85
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60
120
180
240
300
360
420
480
533

581

629

677

725

773

821
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Lys Glu Ser

ata

gac
Ile

Asp

ttg
Leu
110

aat
Asn

gtt
val
125

gat
Asp

act

cag
Thr

Gln
140

gaa
Glu

tct
Sser

gaa

gt
Glu

vVa

gat
Asp

&y

aaa
Lys

gag
Glu

gtt
val

ctc
Leu
190

att
Ile
205

att
Ile

acc
Thr

gtc
val
220

gct

gtt
Ala

val
tgaaaaaaca
actacattat
ccgctgaaaa
cgcctgetaa
agcagaacgg
accgcatgga
gaagcgataa
gcgaagctga
acgccttggt
S
<212>
<213>

<400>

63
231
PRT

63

Ile Gln
95

gaa
Glu

acc
Thr

acc

gca
Thr

Ala

tca
ser

acg
Thr

Asp

atc
Ile

tca
ser

aat
Asn

10295.204.ST25.tXt

Glu

&1y
115

Tyr

atc
Ile

aaa
Lys

ttg
Leu
130

aca

gag
Thr

Glu

145

tct
ser
160

atg
Met

cct
Pro

acg
Thr
175

gtt

gtc
val

val

gaa

gca
Glu

Ala

cct
Pro

Ala
aacggtttgg
gtcgcccgaa
agaaaaaccg
agacaaaact
agaggttgtc
aatggacgat
agcgacggea
aégaacggaa

Caa

tca
Ser

gtc
val

gct
Ala

gt
Va

dda

Lys
225

gaa

gac
Glu

Asp

gtc
val

gtt
val

2y
195

cag
GlIn

aca
Thr
210

agg
Arg

aaa
Lys

atg
Met

cttttaacca

ggagaaaatg

atgaaagaag
aaagggaaag
acagaggaat
cagcgcagca
aaagaaaaaa

aagacccttg

Bacillus Ticheniformis

Asp

Gln Glu Tyr
100 ~

gtt

dag gac
val

Glu Asp

TtcC
Phe

ata

gag
Ile

Glu

aaa
Lys

gat cag
Gln

150

atc
Ile
165

gaa

gtc
Glu

val

aaa
Lys

cag
Glin
180

acg
Thr

gtc

gac
val

Asp

aac
Asn

ctt
Leu

gtt
val

gat
Asp

aag
Lys

&l Rep
230
tgttaagtct
tcgtcacggt
agcctgecaa
atacaaaaga
catcgggtga
gggagaggga
gcgaagctta

aaaccctcat

GIn
105

Glu Asn

atc
Ile

tca
ser
120

gt
va

ddad
Lys
135

3ty

atc
Ile

aac
Asn

&ty

‘atc
Ile

aga
Arg

aag
Lys

aaa
Lys

CcCcC
Pro

gat
Asp
185

aag
Lys

ata

gtt
Ile

val

caa
Gln
200

gtt
val
215

ccg
Pro

agc
Ser

tca taaatga

p Ser

cgtcgttgta
tgatgacaag
ggatggcaaa
taaagaaacg
tgaagattta
ggaattaacc
cgacaagatg

CaadadcCdaaa

Leu LyS

gtc

gtc
val

val

aaa
Lys

acc
Thr

cgg
Arg

acg
Thr
155

3ty

agg
Arg

aac
Asn
170

atc
Ile

aaa
Lys

aag
Lys

cac

aC cgc
His

Arg

tgc

ctgagtgtct
gaacaagttg
gatgataccg
tctgcgagtg
ttcacaacat
gaaatcgtca
acagagctca

ggctattaag

Met Asn Lys Arg Thr Trp Ile Glu Lys Leu Ile Gly His Leu Leu Pro
1 5 10 A 15

Lys Asp Glu L%s Asp Gly Lys Lys Eeu Thr Lys Tyr His g%r Phe Leu
2 5

page 86
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869
917
965
1013
1061
1109
1157
1203
1263
- 1323
1383
1443
1503 -
1563
1623

1683
1696



Leu

Ser

Gln

65

Glu

Asp

Ile

Ser

Asn

145

Ser

val

Ala

val

Lys
225

Leu
Ser
50

Lys
val
TYyr
Ile
Leu
130
Glu
Asp
val
GIn
Thr

210

Lys

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

<220>
<221>
<222>

<400>

ctacgtctga aagcaccgta cagagcggtg aaggagaaaa agaagtgttc aagcccgcect

cagatgacaa accgaaggaa tcgatccaag attacgaaca ggaatatgaa aatcagctca

WO 03/087148

Pphe val Leu Gly

35

Glu

Ala

Phe

G1u

Lys

Thr

Glu

val

Met

64
1062
DNA

Pro.

Thr

Lys

GIn

100

val

Ile

Asp

Glu

Gln

180

val

val

Lys

Bacillus

ser Gln

ser Glu
70

Pro Ala
85

Glu Tyr

Glu Asp

Phe Glu

Lys Gln

150
Ile val
165
Thr Lys
Asp Asn

Leu Asp

Glu Asp
230

val

Glu

55

ser

Ser

Glu

val

Lys

Gly

Ile

val

val
215

Ser

10295.204,.5T25.txt

ser Phe Met Leu Vval

40

Pro

Thr

Asp

Asn

ser

120

Asn

Gly

Ile

Pro

Gln

200

Pro

Ticheniformis

CDS
(498) ..(980)

64

Ala
VaT
Asp
Gln
105
Ile
Arg
Lys
Lys
Asp

Ile

Ser

Ala

Gln

Lys

90

Leu

val

Lys

Arg

Asn

170

Ile

Lys

His

page 87

Asp

ser

75

Pro

Lys

val

Thr

Thr

155

Gly

Arg

Lys

Arg

Gln
60

Gly
Lys
Asp
Asn
GIn
140
val
ASp
Gly
Thr

val
220

ser

45

Pro

Glu

Glu

Ile

val

125

Glu

Ser

Lys

val-

Ile
205

Ala

Gin

Ala

Gly

ser

Leu

110

Asp

Thr

Glu

Glu

Leu

190

Ile

val

Ile

Ala

Glu

Ile

95

Glu

Ala

Ser

Met

Thr
175

-val

Glu

Ala

Phe

Ser

Thr
Thr
Thr
Ser
160
Pro
val

Ala

Pro

PCT/DK03/00200

60
120



WO 03/087148

aagacafatt
caacctcatt
cagataaaca
tcatcaaaaa
ggggtgttct
aagcagtgac

‘tgaaggagga

tta
Leu

3ty
30

acc atg
Thr Met

CCC
Pro

gaa
Glu

gct

gaa
Ala

Glu
45

aaa
Lys

gat
Asp
60

gat
Asp

acc
Thr

gat
Asp

dad
Lys

gaa
Glu

tca
Ser

gaa

tcg
Glu

Ser

gac
Asp

gat
Asp

cag
GlIn
110

agc
ser

gat
Asp
125

aaa
Lys

ctc
Leu

aca
Thr
140

gag
Glu

atc
Ile

aaa
Lys

aca
Thr

ggaaaccatc
gaaaatattc
gggaggcaag
cggagataaa
cgttgtcgct

aagggttctt

10295.204.ST25.txt

atcggcgttg
gagaaaaaca
cggacggtgt
gagacgcctg
cagggagtcg
gatgttccga

aggacgtgtc
gaaaaaccca
ctgaaatgtc
tcgtegttca
acaacgttca

gccaccgegt

aatcgtcgtc
ggaaacttca
ttcagacgaa
gacgaaaaag
aataaaaaag

cgctgttgec

ttcataa atg atg ctg aaa aaa caa acg gtt tgg

1

ctc
Leu

agt
ser
15

aat
Asn

gaa
Glu

gaa
Glu

aaa
Lys

cct
Pro

g9¢cg
Ala

tct
ser
80

acg
Thr

&y
95

gat
Asp

cgc
Arg

agc
ser

gcg

acg
Ala

Thr
agc
ser

gaa
Glu

gtc
val

gtc
val

ccg
Pro

gct
Ala
65

gcg
Ala

gaa
Glu

agg
Arg

gca
Ala

gct
Ala

gtt gta
val val

gtc

acg
val

Thr
35

aaa
Lys

atg
Met
50

aaa
Lys

gac
Asp

agt
ser

gag
Glu

tta
Leu

gat
AsSp

gag

agg
Glu

Arg
115

aaa
Lys
130

gaa
Glu

&l ety

Glu

145

aaa g?c
Lys Gly
160

tat
TYr

ctg
Leu
20

gtt
val

agt
Ser

gtc
val

gai
Asp

gac
Asp

cct
Pro

gaa

gag
Glu

Glu

act
Thr

aaa
Lys

ada
Lys
70

sty

aca
Thr

cag
Gln

aac
Asn
85

ttc
Phe
100

aca
Thr

tta
Leu

g9ag

gaa
Glu

Glu

aaa
Lys

agc
ser

gaa
Glu

acg

gaa
Thr

aag
Glu

Lys
150

Met Met Leu Lys Lys GIn Thr val Trp
5

tac tac
Tyr Tyr

att
Ile
25

caa

aag
Gln

Lys

gaa
Glu
40

gcc

Ala
55

ety

aag
Lys

gat
Asp

ada
LyS

gat
Asp

gtt

gtc
val

gag
val

Glu

tac
Tyr:

cgc
‘Arg

‘atg
Met
105

acc
Thr

atc

gaa
Ile

Glu
120

tac
Tyr

gct
Ala
135

gac
Asp

ctt
Leu

acc

gaa
Thr

Glu

aatgttgatg
acgaatgaga
gaaatcgtca
cccgatatca
accattattg
cctaaaaaaa
ctt tta
Leu Leu
10
atg tcg
Met Ser

gtt
val

3ty

aca
Thr

gcc
Ala

aaa
Lys

aaa
Lys
75

aca
Thr
90

gad
Glu

gaa atg
Glu ‘Met

gtc

aga
val

Arg

aag
Lys

atg
Met

acc
Thr

ctc
Leu
155

taagacgcct tggtcaacgc cgacggcgat

aaagtcaata ttacggtgaa ggcgaaggag cactcgaaag ccgcctgcac cg

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

<400>

65
16l
PRT

65

1

Bacillus Ticheniformis

page 88

Met Met Leu Lys Lys GIln Thr val Trp Leu Leu Thr Met Leu igr Leu
5
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180
240
300
360
420
480
530
578
626
674
722
770
818
866
914
962

1010

1062
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val val val

Thr
35

val val

Met
50

Pro Lys

Ala
65

Lys Asp

Ala ser Glu

Glu Asp Leu

Arg Glu

Ala Lys

Ala Glu

Gly
145

Tyr

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

66
3346
DNA
Baci

<220>
<221> DS
<222> (501
<400> 66
gtattcaaaa
taaatacgga
aatataatcg
aaatgccgca
atgtaaacag
gttctcagca
aaactgacat

tccagaggaa

Leu
20

Ser

val Asp

Glu Glu

Lys Thr

Gln Asn

85

Phe Thr

100

Glu Glu

Ser

Lys

Thr Glu

val

Asp

Pro

Lys

Gly

Thr

Leu

Glu

Ly

Tyr Tyr

Glu
40

Lys

Ala
55

Lys
Gly Lys
Glu val
Tyr

Arg

Glu
120

Thr

Ala
135

Tyr

s Thr Leu

150

1Tus

)..(2843)

aacaatttaa
ttaatcgatg
aacaaaacaa
ggaaatcgtg
cgtaccactt
cgaacccgat
tttataaata

aatcgcagcc

Ticheniformis

cccgtgacat
aaaaccggcg
ggacgcacag
ttcgcagggce
ttagtcgaga
ggatttttta
gctggagtgt

gaaaaaaggc

Asp

Te Met ser

I
25

Gln val Ala

Gly Lys

Asp Thr Lys

75

Thr Glu

20

val

Met Glu

105

Met

I1e val Arg

Asp Lys Met

Glu Thr Leu

155

cgagacgaat
agagacagac
gaagagataa
aggcggaaaa
tgaacggaga
aaacaagaaa
ctcaaggata

tgctttctct
Page 89

10295.204.ST25.txt

Pro Glu Gly

30

Glu
45

Ala Lys

Asp Thr

60

Asp

Asp Lys Glu

Glu Ser Ser

Gln
110

Asp Asp

ser

Lys

Thr
140

Leu

Ile Lys Thr

gtcataggaa
aggcgattca
tccaatgatt
ctcgaactta
ggaagcaagg
cggceectgg
aatatgctat

ttgtttttac

Glu Asn

Glu Lys

Ala Pro

Thr ser

80

Gly
95

Asp

Arg Ser

Ala Thr

ser Glu

Lys Gly

aaaatgcggt
aaagctgatg
ctgtataaaa
aaacagatcg
aacgttcaga
gcagacgctt
aataggggaa

attttttaac

PCT/DK03/00200

60
120
180
240
300
360
420
480
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acgcagtaag gtgatggaac atg gca aaa aga aaa cga aaa tca aca aag aaa 533
Met Ala Lys Arg Lys Arg Lys Ser Thr i%s Lys
1 5

caa aaa caa gga aaa aaa cgg atc cat ctt aaa ttt gaa ttg tac gga 581
Gln Lys GIn Gsy Lys Lys Arg Ile ggs Leu Lys Phe Glu Eeu Tyr Gly
1 5

tta atc tgt atc gcc atc tcg att att gcg gtt ttg cag ctt g?c gta 629
Leu Ile g%s ITle Ala Ile ser gge Ile Ala val Leu Sgn Leu Gly val

gca g?g ¢taa acg ttc att tac atg ttcAcgc ttt ttc gcc g%t gaa tgg 677
Ala Gly GIn Thr phe Ile E%r Met Phe Arg Phe E?e Ala Gly Glu Trp
45 :

ttc atc ctt tgc ctt ctc g?c ctc ttt tta acg'g%c ttg tct tta ttt 725
phe Ile Leu Cys Leu Leu Gly Leu Phe Leu Thr Gly Leu Ser Leu Pge
60 65 70 7

tgg aaa aag aaa aca ccc agt ttt ttg acg agg aga aaa gcg g?c ctt 773
Trp Lys Lys Lys Thr Pro Ser-Phe Leu ggr Arg Arg Lys Ala Soy Leu
80

tac tgc atc att gca agc atg ctg ctt ctt tca cat gtc cag ctg ttt 821
Tyr Cys Ile Ile Ala Ser Met Leu igu Leu Ser His Vval §1n Leu Phe
95 , , 0 05

cag cat ttg acc gaa agg gga atg gtt cag tct ccg agc gtg atc caa 869
Gln His &%u Thr Glu Arg Gly %gg val GlIn Ser Pro ggg val Ile GIn
0

aat acg tgg gag ctg ttt ctg atg gat gta aaa g?c gag aca gga tcg 917
Ash Igg Trp Glu Leu Phe ng Met Asp val Lys EBy Glu Thr Gly Ser
1 5

cct gat ctt g%a g%c gga atg att gga gcc ctt tta ttc gcg gcg tca 965
Pro Asp Leu Gly Gly Gly Met Ile Gly Ala Leu Leu Phe Ala Ala ser
140 145 150 155

tat ttt ctg ttt gca tct gca g?a tct aaa atc atc gcc gtc ttc ctg 1013
Tyr Phe Leu Phe é%a ser Ala Gly ser i%g Ile Ile Ala val ihe Leu
0 70

atc ttg atc g?c ctt ctt ttg att acg gat cgg tcg ctt cag gag acg 1061
ITe Leu Ile §7§ Leu Leu Leu Ile Igg Asp Arg Ser Leu g;n Glu Thr
: 5

ctg atc aaa tgg atg acc ccg gtc gcc tcc ttc atg aaa aac cag tgg 1109
Leu Ile &gs Trp Met Thr Pro Xg} Ala Ser Phe Met E%g Asn GIn Trp

cag gcc ttt tta gca gat ctt aaa caa ttg aaa aac agc tcg ccg aaa 1157
GIn 38? Phe Leu Ala Asp Leg Lys GIn Leu Lys Asn Ser Ser Pro Lys
21 ‘ 215

aag aaa tcc g?a aaa aaa caa aag acg cag aga aaa ccg aaa ¢gtg tct 1205
Lys Lys Ser Gly Lys Lys GlIn Lys Thr Gln Arg Lys Pro Lys val Ser
220 225 230 235

gaa gag cct gta caa gaa gcg gac ctt gat cca gat ccg gtt att caa 1253
Glu Glu Pro val gln Glu Ala Asp Leu Asp Pro Asp Pro Val Ile Gln
0 245 250 -

tca gaa ccg att att tca agc ttt tcc gac cgt gat gaa aag ccc gad 1301
Ser Glu Pro ggg ITe Ser Ser Phe %gr Asp Arg Asp G1u‘5%§ Pro Glu
0
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acg g%a acg aga aat atc gaa g?g tat aac gac tat att aaa cgg atg 2165
Egr Gly Thr Arg Asn Ilg*G]u Gly Tyr Asn égg Tyr Ile Lys Arg ?gg
0 5 :

aat gcc gca gaa gaa gca aag cag ccg gag ctt cca tac atc att gt 2213
Asn Ala Ala Glu §1u Ala Lys Gln Pro gég Leu Pro Tyr Ile g;S va
60

att gtg gac gag ctt gcc gac ctg atg atg gtc gct tcc tct gat gtt 2261
Ile val Asp §1§ Leu Ala Asp Leu ggg Met val Ala Ser ggg Asp val
7

gaa gac tcg atc aca.agg ctt tcg caa atg gcc agg gcg gcg ggc atc 2309
Glu Asp ggg ITe Thr Arg Leu ggg GIn Met Ala Arg A18 Ala Gly Ile
. 60

cac ctg atc att gcg acg cag agg cct tcg gtc gat gtt atc aca g?g 2357
His Leg Ile ITe Ala Thr 21n Arg Pro Ser val 2§g val 1le Thr Gly
60 0

gtc att aaa gcc aac att ccg tca agg atc gct ttc agc gta tcg tct A 2405
val Ile Lys Ala Asn Ile Pro Ser Arg Ile Ala phe ser val Ser Ser
620 625 630 635

cag acc gac tcc agg acg att ctt gat atg g?a g?c gct gaa aaa ctt 2453
Gln Thr Asp Ser Azg Thr Ile Leu Asp Eig Gly Gly Ala Glu ggg Leu
6

ctc g?c aga g?g gac atg ctg ttt ctc cct gtc ggc gcc aat aaa ccg 2501
Leu Gly Arg g % Asp Met Leu Phe ggg Pro val Gly Ala %gg Lys Pro
5

ctc cgc gtt caa ggt gcc ttt ctg tca gac gaa gaa gtt gaa aaa gtt 2549
Leu Arg gg% GIn Gly Ala Phe %eu ser Asp Glu Glu ggg Glu Lys val
. 75

gtc gat cac gtc atc agc cag caa aaa gcc caa tac caa gaa gad atg: - 2597
val ggg His val Ile Ser g1n GIn Lys Ala Gln ggg Gln Glu Glu Met
90

att cca gaa gag acg cag gaa acg gtc agc gaa gtg aca gac gac ctt 2645
Tle Pro Glu Glu Thr GIn Glu Thr val Ser Glu val Thr Asp Asp Leu
700 705 710 715

tat gac gaa gcg gtc gca ctt gtg gtc agc atg cag acg gct tct gta 2693
Tyr Asp Glu Ala ¥§1 Ala Leu Vval val ?Sg Met GIn Thr Ala ;gg val
0

tcc atg ctg caa agg aga ttc cgc atc ggc tat aca aga gcg gcg cgg 2741
Ser Met Leu 9%@ Arg Arg Phe Arg ;18 Gly Tyr Thr Arg 91% Ala Arg

ctt atc gat gcc atg gaa gag cgd g?a atc gtc g%c cca tat gaa g%a 2789
Leu Ile 9?8 Ala Met Glu Glu Arg Gly Ile val Gly ;rg Tyr.Glu Gly
75 6

tca aaa CCC cgt gaa gtt ctc ttg tca aaa gag caa tac gaa gaa ctc 2837
Ser %%g Pro Arg Glu val Leu Leu Ser Lys Glu Gln Tyr Glu Glu Leu
770 775

tct tct tgagaagaga gttcttgttt aacataattt cattatgtaa actaaaaaac 2893
Ser Sser

780

atctatttat ttatttgaca aaacatgata tagttatcct caattaaaga taatttgaat 2953

ctgatctgtc agacggaggg aaaacatgtc gataaaagct gacaatcaac ggttatgttt 3013
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aaaggtgatt gatcggataa aagatgatat tcaaaatggg gtcttttgeg aaaatgaacg 3073
gctcccgagt gaatttgage tgtcaaagat gcttggtgtg agcagaacgg ctttgcgtga 3133
ggcgcttaga atactggaag aagaaaacgt catcatcaga aggcatggag tcggacattt 3193
tgtaaatgcc agaccgttat ttctatcagg'tattgagcag ctgaacagcg tcacaaaaat 3253
gatcgagcag gcaagcatga cgccgggaac catttttatg tcctcacagg ttaccgctcc 3313
cactgaagaa gatatgctcc ggtttcaata tgc 3346
<210> 67
<211> 781
<212> PRT
<213> Bacillus licheniformis
<400> 67
%et Ala Lys Arg %ys Arg Lys Ser Thr 5%5 Lys GIn Lys Gln g}y Lys

Lys Arg Ile gis Leu Lys Phe Glu Egu Tyr Gly Leu Ile gys ITe Ala
0 0

Tle ser Ile Ile Ala val Leu GIn Leu Gly val Ala Gly GIn Thr pPhe
35 40 45

Ile Tyr Met Phe Arg Phe Phe Ala Gly Glu Trp Phe ITe Leu Cys Leu
50 55 60

Leu Gly Leu Phe Leu Thr Gly Leu Ser Leu Phe Trp Lys Lys LyS Thr
65 70 75 80

Pro Ser Phe Leu ghr Arg Arg Lys Ala ggy Leu Tyr Cys Ile g1e Ala
. 5 5

Ser Met Leu Leu Leu Ser His val GIn Leu Phe GIn His Leu Thr Glu
100 105 110

Arg Gly Met val GIn Ser Pro Ser val Ile Gln Asn Thr Trp Glu Leu
115 120 125

Phe Leu Met Asp val Lys Gly Glu Thr Gly Ser Pro Asp Leu Gly Gly
130 135 140

Gly Met Ile Gly Ala Leu Leu Phe Ala Ala ser Tyr Phe Leu Phe Ala
145 150 155 160

ser Ala Gly Ser Lys Ile Ile Ala val Phe Leu Ile Leu Ile Gly Leu
165 170 175

Leu Leu Ile Thr Asp Arg Ser Leu GIn Glu Thr Leu Ile Lys Trp Met
180 185 190
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Ala

His

Leu

Gly

45

Leu

Phe
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Ile

Asn

125

Leu

Met

caa
GIn

caa
Gln

atc
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ttc
Phe

Met
Met
30

Gln
Ser
Leu
Ile
val
110
Gly

Ile

Arg

atg
Met
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Asn
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aga

Ar
170

Lys
15

Gly
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Glu
His
Ile
95

val
Phe

Pro

Leu

gga
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att
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g ser

Asp

val

Glu
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Arg GIn Leu Phe val Asn Ala Ala Phe Arg Ser Thr Cys Pro Cys val
165 170 175

val Pro Arg val Ala
180

<210> 70

<211> 1108

<212> DNA

<213> Bacillus Tlicheniformis

<220>

<221> CDS

<222> (500)..(1108)

<400> 70

agtggtcgat gccgtcacga tcacgagcga cacgattgat tacatgctga agcattttgg 60

aagagagatg agagacgaca gtccgtccag gtcgctcgtt cccgegggga tgagctttgg 120
gaaaagaaag gtcctcaccg aagaagacct tcccgatgaa gagcaccgca aatcgtttct 180
cggtatagtc ggaggcctcg cagaggatga aaaaaggcag ctgatccatg aagtcctcege 240
tccgetegge cataacttaa tggtgacccc taaagaggtc gatacattta tcgatgatat 300
ggcaaatgtg attgcaaacg gtctgaacac agcgctccat gaaaatgtat cgcaagacaa 360
taaaggaatg tataaccact aagatcaagg cggctggccc ggeccgetttt tttcatgaca 420

tttagcattg ccggaacttg ttctacttcc tctatcttgt acatagtcta tttactagac 480

aagctctgga gggatttac aat gag aaa aag agg cag gaa tcg tca gtt tgt 532
Asn Glu Lys Lys Arg Gln Glu Ser Ser Vval Cys.
1 - 5 S 10
gct g?c tgt aaa tgg aag aag cgc g?t tca gac agt att ctt att tat 580
Ala Gly Cys Lys Trp Lys Lys Arg Gly Ser Asp Ser Ile Leu Ile Tyr
15 20 25
cgt cag cct gct gct cgt ttt tat ttt atc agg cgt gct cac atc gct 628
Arg GIn Pro Ala Ala Arg Phe Tyr Phe ITe Arg Arg Ala His Ile Ala
30 35 40
gcg tcc tca gtt aag gcc gtc ttc atc gtt gta ccg g?t.g?c tca tca 676
Ala ser ser val Lys Ala val Phe Ile val val Pro Gly Gly ser ser
45 A 50 55

act gaa g?g cga gac ctt tgg gct cat ttt g?g aat g?a aaa cca cta 724
Thr Glu Gly Arg Asp Leu Trp Ala His phe Gly Asn Gly Lys Pro Leu

60 65 70 75

ctt tgc atc aga att gcc g?a acc gaa tca gcg ctt tca gct ttc ccc 772
Leu Cys Ile Arg Ile Ala Gly Thr Glu Ser Ala Leu Ser Ala Phe Pro

80 85 20
cct cgt cct gaa gct ggc gac cag cat tca ttt gaa aga tcc gcg aag 820
Pro Arg Pro Glu Ala Gly Asp GIn His ser phe Glu Arg ser Ala Lys
95 100 105
ttt tct cgg acy g%a gct tcc g?g att ctc tca ttt tca ctc g?a aat 868
Phe Ser Arg Thr Gly Ala Ser Gly Ile Leu Ser Phe Ser Leu Gly Asn
110 115 120
cct cat tgc cgg gca agg gac gga tta tac gaa tat gcc gtc aga atc 916
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tcc
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140

aga
Arg

tca
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caa
GIn
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His Cys Arg

125
gcc
Ala

gct
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aca
Thr

tac
TYr

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

<400>

gcc
Ala

tca
Ser

atc
Ile

ey
190

71
203
PRT

gac
Asp

agg
Arg

gac
Asp
175

atc
Ile

Bacillus

71

an Glu Lys Lys

Lys

Arg

Ala

Leu

65

Ala

Gly

Ala

Arg

Lys

Phe

val

50

Trp

Gly

Asp

Ser

Glu

Arg

TYyr

35

Phe

Ala

Thr

GIn

Lys

LysS

Gly

20

Phe

Ile

His

Glu

His

100

Ile

Leu

Arg

Glu

Ala

tca
Ser

gaa
Glu
160

oty

gta
val

Arg

g t-

145
aca
Thr

cag
Arg

tct
Ser

Asp
130

ctt
Leu

gaa
Glu

ccg
Pro

tcc
Ser

“Gly

aaa
Lys

aaa
Lys

caa
GlIn

cct
Pro
195

Ticheniformis

Arg GIn Glu Ser
5

sSer

Ile

val

Phe

Ser

85

Ser

Leu

TYyr

Gly

Asn

Asp
Arg
val
2
Ala
Phe
ser
Glu
Glu

150

Arg

Ser
Arg
Pro
55

Asn
Leu
Glu
Phe
TYr
135

Arg

Arg

Ile

Ala

40

Gly

Gly

Ser

Arg

Ser

120

Ala

Ser

Gly

10295.204.ST25.txt
Leu Tyr Glu

aga
Arg

gaa
Glu

agt
ser
180

Tttt
Phe

Ser

Leu

25

His

Gly

Lys

Ala

Ser

105

Leu

val

Glu

Lys

aly

aac
Asn
165

cgt
Arg

aaa
Lys

val
10

Ile
Ile
ser
Pro
Phe
90

Ala
Gly

Arg

ser

gag
Glu
150

aga
Arg

att
Ile

agg
Arg

cys

Tyr

Ala

Ser

Leu

75

Pro

Lys

Asn

Ile

Cys
155

Tyr
135

aga
Arg

cgg
Arg

tat
TYyr

tca
Ser

Ala

Arg

Ala

Thr

60

Leu

Pro

Phe

Pro

ser

140

Arg

Thr Ser Ser
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agc
ser

sty

cta
Leu

&y
200

Gly

Gln

ser

45

Glu

Cys

Arg

ser

His

125

Ala

Ala

Thr

val

gaa
Glu

aaa
Lys

caa
Glin
185

aga
Arg

Cys

Pro

30

ser

Gly

Ile

Pro

Arg

110

Cys

Ala

Ser

Ile

Arg

tct
ser

acc
Thr
170

tac
Tyr

tcc
Ser

Lys

15

Ala

val

Arg

Arg

Glu

95

Thr

Arg

Asp

Arg

Asp

Ile
tgc
cys
155
tcce

ser

gca
Ala

ttt
Phe

Trp
Ala
Lys
Asp
g
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Gly
Ala
Ser
Glu

160
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165 170 175

Arg Pro GIn Ser Arg Ile Tyr Leu Gln Tyr Ala Gin Tyr Gly Ile val
180 185 190

ser ser Pro Phe Lys Arg Ser Gly Arg Ser Phe
195 200

<210> 72

<211> 1152

<212> DNA

<213> Bacillus licheniformis

<220>
<221> CDS
<222> (107)..(985)

<400> 72
ttgtttttaa ttaaaaacga aacaagctgg tgcaaaatta attgaaaaaa agttttttgg 60

taaaagtata aatttcatga agagggttca gaatggtgct gaggtg atg agt aag 115
§et ser Lys

aaa gag aaa gag aag aat cgt act tcc aaa atc aca aag ttg caa caa 163
Lys Glu Lys Glu Lys Asn Agg Thr ser Lys Ile Igr Lys Leu Gin GIn
5 1

ttt ttt cgt aaa cgc tgg gta ttt ccg gcc atc tat ttg aca agt gcc 211
;ge Phe Arg Lys Arg ;gp val Phe Pro Ala gge Tyr Leu Thr Ser g;a

gtc gtt gta tta acc gcc gtt cta tgg tat caa tcg gct tct aac aac 259
val val val Leu Zgr Ala val Leu Trp Zgr GIn ser -Ata Ser ésn Asn RN
0

gat gta aaa gac cag ctt gca gac gat g?c aag aaa tca gcc tat gat 307
Asp vVal Lys Asp GIn Leu Ala Asp ggp Gly Lys Lys Ser g}a Tyr Asp -
55

aac cgg gat gat gcg gta gaa gta g?c aaa cca gtc gaa aat -gtc gca 355
Ashn Arg Agp Asp Ala val Glu ¥§1 Gly Lys Pro val ggu Asn val Ala
7

atg ccg gtt gct gat tct gaa aat gtt tcc gtc gtt aaa aag Tt Tttt 403
Met Pro val Ala Asp Ser Sgu Asn val ser val g%T Lys Lys Phe Phe
85 :

gaa act gac gca act aaa gaa gag aaa gaa gca gca ctt gta aac tat 451
Glu Thr Asp Ala Thr Lys Glu Glu Lys Glu Ala Ala Leu val Asn Tyr
100 105 110 115

aat aac acg tac agc atg agc aaa ggt atc gac ttg gct gag aaa gac 499
Asn Asn Thr Tyr igg Met Ser Lys Gly %12 Asp Leu Ala Glu &gg Asp
2

gga aaa aca ttt gat gtt tcc gca tct cta agc g?t acg gtc atc aaa 547
Gly Lys Thr phe Asp Val Ser Ala Ser Leu Ser Gly Thr Xig Ile Lys
135 140

gct gca aaa gac cct gta ctg g?c tac gtt gtt gaa gtt gaa cat gaa 595
Gly

Ala Ala Lys Asp Pro Vval Leu Tyr Val val Glu val Glu His Glu
150 155 160
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gat

Asp g?;

165
&y

ctt
Leu

caa
GIn
180

daac
Asn

daad
Lys

gac
Asp

tcc
Ser

agc
ser

cct
Pro

gct
Ala
245

aaa
Lys
260

gat
Asp

tct
ser

gaa
Glu

cag tca
Gln Ser

tgttacaatc aaaaaaaacc cgtatcaaat cggcggagcc

cctctttaag gagtggaagg cattaggaag taagtagaac

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

<400>

tta
Leu

gac
Asp

tac
Tyr

&

att
Ile
230

cag
‘Gln

caa
GlIn

ey

taaggcacgc ttccctcagg gcgcctatca aatgcgatag

73
293
PRT

tca

act

Ser Thr

aag
Lys

aat
Asn

gtt
val
215

gaa
Glu

cct
Pro

aca
Thr

tca
Ser

Bacillus

73

Met Ser Lys Lys
1

Leu Gln GIn Phe

Thr ser Ala val

ser Asn Asn Asp

50

Ala Tyr Asp Asn
65

att
Ile

gaa
Glu
200

gcg
Ala

daa
Lys

tct
sSer

gat
Asp

gaa
Glu
280

gt
Va

gaa
Glu
185

gaa
Glu

cta
Leu

gca
Ala

gtt
val

3ty
265

aat
Asn

tat
Tyr
170

caa
Gln

Ty

aac
Asn

atg
Met

gaa
Glu
250

aaa
Lys

caa

Gln

cag
GlIn

aat
Asn

ety

ccg
Pro

gag
Glu
235

gaa
Glu

gac
Asp

gac
Asp

Ticheniformis

Glu
5

Phe
val
val

Arg

Lys
Arg
val
Lys

ASp
70

Glu
Lys
Leu
Asp
55

Asp

Lys

Arg

Thr

40

GIn

Ala
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tct ctt tct gaa gta

Ser Leu Ser g;u val
5

sty

cat
His

agc
Ser

gtc
val

&ty

atc
Ile
210

atc
Ile
190

caa

gtc
Gln

val

aaa
Lys

gca
Ala

cat
His
205

Tttt
Phe

aac
Asn

gt
Va

gaa
Glu

ttc
Phe

ctg
Leu
220

aac
Asn

atg
Met

gac
Asp

aag
Lys
225

ccg
Pro

tct
ser

caa
Gln

aaa
Lys

gaa

gt
Glu

va

gcg

gaa
Ala

Glu
240

tca
ser

aag
Lys

aaa
Lys

aca
Thr
255

gaa
Glu

aaa
Lys

gac
Asp

gac
Asp

Ty

aaa
Lys

acc
Thr
270

aag
Lys

gat
Asp

cgg
Arg

gaa
Glu

tct
ser

tca
ser
290

acc
Thr
285

cag

gac
Gln

Asp

gat
Asp

Thr
15

Asn Arg Thr Ser Lys Ile
10

Trp val Phe pPro Ala Ile

Tyr
25 30

Ala val Leu Trp Tyr GlIn Ser

45

Leu Ala Asp Asp Gly

60

Lys Lys

Glu val Pro val

75

val Gly Lys
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ada
Lys

aaa
LysS
195

cgc
Arg

gtc
val

gaa
Glu

gcg
Ala

tcg
Ser
275

agc
Ser

gcgeettttt

agccgttttt aagtaagagg

agcaaaccgc ctagtaa

Lys

Leu

Ala

ser

Glu
80
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Lys

val

Glu

val

145

Glu

Ser

Ala

Glu

Lys

- 225

val

Asp

Glu

Asp
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val Ala Met Pro
85

Phe
Asn
Lys
Ile
His
val
Gly
Ile
210
Pro
Lys
Lys

Asp

Ser
290

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

<220>
<221>
<222>

<400>

gctttaatcg cgggtaactt gcacagtaca accgacatcC cgttctgggt gcagtttgea

Phe
Tyr
115
Asp
Lys

Glu

Lys

Arg
Ya1
Glu
Ala
Ser
275

Ser

74
1747
DNA

Glu

100

Asn

Gly

Ala

Asp

Gln

180

Asn

Lys

Ser

Pro

Lys

ser

Gln

Bacillus

CDS
(501)..(1244)

74

Thr

Asn

Lys

Ala

Gly

Gly

Leu

Asp

Ser

Ala

245

Asp

Glu

ser

val

Asp

Thr

Thr

Lys

150

L.eu

Asp

Tyr

Gly

Ile

230

GlIn

Gln

Gly

Ala
Ala
TYr
Phe
135
Asp
Ser
Lys
Asn
val
215
Glu
Pro

Thr

ser

Thr
Ser
120
Asp
Pro
Thr
Ile
Glu
200
Ala
Lys
ser

Asp

Glu
280

Ticheniformis
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Asp Ser Glu Asn val Ser
90

Lys

105

Met

val

val

val

Glu

185

Glu

Leu

Ala

val

Glu

Ser

Ser

Leu

Tyr

170

GlIn

Gly

Asn

Met

Glu

250

Lys

Gln

Glu

Lys

Ala

Asn
Gly
Pro
Glu
235
G1u
Asp

Asp

Lys
Gly
ser
140
Tyr
Ser
Gln
Asn
Leu
220
Glu
Lys

Asp

Gly
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Glu
Ile
125
Leu
vali
Leu
val
His
205
Asn
Gln
Ser

Lys

Thr
285

val

Ala

110

Asp
ser
val
Ser
Ile
190
val
Phe
A?a
Lys
Thr

270

GIn

val

95

Ala

Leu

Gly

Glu

Glu

175

Gly

His

Met

Ser

Thr

255

Lys

ser

Lys

Leu

Ala

Thr

val

160

val

Lys

Phe

Asp

Glu

240

Glu

Arg

Asp
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tgcgecatgg
ggcggaaaaa
ctcatcatct
tcatccattt
aagcggatgc
gcctatttca

gagttttcat

cgggaagagg

att

gtt
Ile

val

ttg
Leu

ccatgggact
tcatgaagat
ttggcgcgac
taggcgtggg
tgatcacttg
tacttgattt
gtttaaaaga

gaaacaagtt

ctg
lL.eu

gcg
Ala

gct
Ala
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cggaacatct
ccgteccegtc
gatcgtccat
cgcttcccac
ggtcattacc
attcttttaa

aagccggcat

gtcggeggcet
aacggtgtct
ttgcctgtca
cgggtgaaag
cttcccattt
tcagcacact

aacaatagaa

ggaaaatcat
ctgcagattt
gcacgacaca
gcgtaaactg
cggcaaccat
cccgtccgaa

ataggaactg

caaaaccgtc
gacgggagcc
cgtcatttct
gggcaccgca
cggtgcattt
tctaggacgg

cactatttct

atg ctg cta ttt tat caa ttc ctt gtt tgg ctt
Met Leu Leu Phe Tyr GIn Phe Leu val Trp Leu
1 5

ctg tac
Leu Tyr

val

gta gct gcc
Ala Ala

cgt
Arg

gtg tgg
val Trp

10

ttt gaa
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aaa
. Lys

ctt
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att
Ile
60

ttg
Leu

agc
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gac
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ttg
Leu

gca
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140

ata
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ttg
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ttt

cag
Gln

tat
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ttc
Phe

aca
Thr

tct
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ctc
Leu

aaa
Lys
125

gaa
Glu

tcc
Ser

ctt
Leu

adad
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tcc

ctc
Leu
30

gtc
val

aca
Thr

gac
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gaa
Glu

ctc
Leu
110

aac
Asn

ety

gct
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gag
Glu

gac
Asp
190

atc

15

gce
Ala

atc
Ile

aac
Asn

gct
Ala

ctc
Leu
95

cac
H1s

gaa
Glu

atc
Ile

gca
Ala

cat
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175

gtt
val

cac

gaa
Giu

Ty

ccg
Pro

ttt
Phe
80

gcg
Ala

acg
Thr

ccg
Pro

gaa
Glu

ctt
Leu
160

atg
Met

tat
Tyr

gat

ddad
Lys

gcc
Ala

ctt
Leu
65

att
Ile

aca
Thr

tat
Tyr

atc
Ile

aag
Lys
145

tgc
Cys

gaa
Glu

tat
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ttt

acg
Thr

gt
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cat
H1s

ttc
Phe

gat.
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caa
GlIn

cac
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130

ctc
Leu

gaa
Glu

dac
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gaa
Glu

gac

gtc
val
35

ata
Ile

tac
TYyr

tta
Leu

aca
Thr

aac
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115

atc
Ile

atc
Ile

tat
Tyr

cgg
Arg

gaa
Glu
195

tat

20

gcc
Ala

tat
Tyr

ctg
Leu

aat
Asn

aga
Arg
100

agg
Arg

tat
Tyr

ada
Lys

aat
Asn

tte
Phe
180

aac
Asn

gtc

atc
Ile

tag
Trp

atc
Ile

gcc
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85

atg
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ctg
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tat
Tyr

cgg
Arg

tca
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gat
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&ty

atg

aga
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acg
Thr

gtt
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tac
Tyr

ctt
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aaa
Lys

3ty

ttt
Phe
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gaa
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gtt
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cac
His
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gcc
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Tttt
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Thr

aat
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caa
Gln

atg
Met

tta
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ctt
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Pro
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Phe ser Ile
205

ctt gtc aca
Leu val Thr
220

tat gat ctt
Tyr Asp Leu
tgcttttcag

gcaatccaaa
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accgctgaat

gcaaaattcg

aaaacgctga

_ Ctgagaaggg

ttctcctaca
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<211>
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<400>
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Met Leu Leu
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val
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Tyr Gln Ash

115

His Asp

gaa ttt
Glu Phe

Phe

gat
Asp
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tat
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240
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70
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aaagcgtaaa
cgaaatacga
gcgagtataa
cgttttcccg
tgtgaaaaaa
ctatacctct
aaacaaaccg

catgtctaca
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Leu
val

Trp

Thr
40

Lys

His
55

Asp

Ala val

Phe Lys

Leu Glu

Thr Phe

120

Trp

val Met Lys

ttt act
phe Thr
230

ctg
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gag

gaa ggt
Glu

Glu Gly
245

aaagcgectc
agtcagcccc
aagaaaaaaa
tttcttacat
ctgaaaaaac
cttctcagaa
tgaagcttgg
ggagcatcat

val Trp Leu
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Arg Phe Glu

25

Tyr Leu
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Thr
75

Phe Phe
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90
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Glu
105

Asn Asnh

Gln Tyr Leu

Leu Thr Sser
215

tct tta aca
Ser Leu Thr

gac gac tga
Asp Asp
gcctttaaaa
tataccgaac
gcttaacgag
acaataaacc
aagtcaaaca
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actttcaccc

aaaggatgcc

I7le val Leu
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30
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Leu Tyr val

45

ITe Phe Thr

60

Leu Thr Asp

ser Ser Glu

Asp Leu Leu

110

Leu Lys

125

Asn
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tggagcc

tgtttaaaag
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tgcggacatc cgcttgettt tctcccgett ttgaaaccgt ttcttccgge gcaccccatc

ctgaatgaat cagggtaaat tcggtttttt ctgcagaaag ctctttcaat tcaaatgtga
cgatccatcc cgacgtatcc cagctgaaag cgagtcgatg cggcgcatca agctcgatca
ctttgcacgg ggaggggccg aaaggagact gcagggtgaa ttcgcagccg atctccgggce
ggaaatcatt aggcataaac caggcggcga tgccttcact ggtggcgacg gecctcccaca
- ctttttctat cgatgcgtga aaaacagcct gtttatgtat-atcaggcact agttgattgce
tcataataga cctcctagaa aaaagtaaaa ccaaatggtt tcctttctat tatatgaaac
cttttagttt tatgtcaatg ttccgtcata attccctggg acaaggcata tcattgaaca
aacgaacctg aatgtaaagg atgagggtt atg agt cat aga gca gat gag att
ﬁet Ser His Arg §1a Asp Glu Ile

cga aaa aga atg ¢gcc agg aaa aga aag Ccgg aaa aca €Cg gac aaa cag
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gcg ctc atc ttg aaa tgt ctt ctg tcg gca tgc ctt gtt ctt gtg tcc
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gcc att gcc tac aaa ggc cag ttt gaa ccc gca aac caa atc aaa ccg
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90
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Gly
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Ala
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GlIn
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Thr
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tgaagctgta
catcgtggag
gctgctcttg
gagggaagtg
ccttttgcag
tttatttaaa
tcagcttgat
tcatgatcat
gatccggctt
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gaggatggga
tcggectttt
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cgaaaaggga
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atgtggccat
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tgatgtccaa
tctgtcgecc
cgtcatgaac
ggtgacgggc
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aatgggctgt
ttttfttatc
tgcttgcage
ggatgggaga
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ccg
Pro
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atc
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gcc
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cct
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ctg
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atc
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ttt
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tca
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ctg
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ttc
Phe
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atc
Ile
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aac
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ctc
Leu

ttc
Phe
130

gac
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ccg
Pro

att
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35

cat
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ctg
Leu

cag
Gln

agt
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ggc
115

sty

aag
Lys

Leu

cct
Pro

20

tgt
Cys

ttt
Phe

atc
Ile

ttt
Phe

atg
Met
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gta
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gtt
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ctg
Leu

Lys
5

tat
Tyr

acg
Thr

gat
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tcc
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gcc
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85

acg
Thr

tgg
Trp

gt
va

ctggacgtga
accgtcggceg
gtgcttttca
tttcatgaag
aaggfgaacc
atgatcttgt
gaggtcgaga
aaagaaacga
cgcaggaggg
cccgaggetg
cattttaggc
caaatggctg
ggcgctaaca
ccggattttg
atggctcatt

aat
Asn

tat
TYyr

gat
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ctg
Leu

oty

ddd
Lys
55

aac
Asn

gtc
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atc cag
Ile GIn

40

gaa
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acg
Thr

tta
Leu

&

gcg
Ala

gct
Ala
70

sty

agc
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ctg
Leu

gct
Ala

gca
Ala

aac
Asn

aca
Thr

atg
Met
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tat
Tyr

gct
Ala
135

gcc
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tgaaggtgat
gttctgaaac
tcgecgtety
atgtcagcat
gctatccata
tttttaatca
tgtttaaata
caaaggatat
gttgctgttg
actcagctga
géggttttcg
cttgttccga
gaagtcttga
atacttttaa
tttgttcatt

caa

tcg
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tgt
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Phe

sty
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Thr-
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Leu
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aag
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att
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Ile
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ttt taggaggaaa acatcatgaa
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Page 112

PCT/DK03/00200

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1011

1059
1107
1155
1203
1251
1299
1347
1395

1448



WO 03/087148 PCT/DK03/00200

10295.204.sT25.txt
140 145

attaacagga aaacaaacat 1468

<210> 81
<211> 149
<212> PRT
<213> Bacillus licheniformis

<400> 81

Met Ser Ser Leu Eys Asp Asn Tyr Gln igr Lys val Lys Ala Tyr GlIn
1 15

Pro Ser Pro Pro Tyr val Leu Asn Cys Ile Lys Ala Phe Leu val Gly
20 25 30

Gly Leu Ile cys Thr Ile Gly GIn Ala Phe GIn Asn Phe Tyr Met Ala
35 40 45

val gge His Phe Asp Glu Egs Thr Ala Gly Asn 280 Thr val Ala Thr

Leu Ile Leu Ile Ser Ala Leu Leu Thr Gly Leu Gly val Tyr Asp Arg
65 70 75 80

1le Gly Gln phe Ala Gly Ala Gly ser Ala val Pro val Thr Gly Phe
85 90 95

Ala Asn Ser Met Thr Ser Ala Ala Leu Glu His Lys Ser Glu Ser Tyr
SR 100 R 105 - 110 -

val Leu Gly val Trp Thr Asn Met Phe Lys Leu Ala Gly Asn val Ile
115 120 125

val-phe Gly val val Ala Ala Tyr Ile val Gly Met Ile Arg Phe Ala
130 135 140

Phe Asp Lys Leu Phe
145 Y

<210> 82

<211> 1453

<212> DNA

<213> Bacillus Ticheniformis

<220>

<221> CDS

<222> (504)..(950)

<400> 82

tatcagcttg atttggacca ttatgtggcc atgcacgaaa acaaagaaac gacaaaggat 60

attcatgatc attagcgtga tatttatcat ctttctcgga ctcgcaggag gggttgctgt 120

tggatccggce tttgtcgctt ttcttaccgt gcttggcatt atcccgagge tgactcagct 180
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gacgaaaaca
cggaggatgg
gatcggccett
gaacgtgctg
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tttgtcataa

aaa
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aag
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Phe
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oty
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acg
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ctt
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gtt
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ctt
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gcg
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atc

atg
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agcggteggt
‘tgaaatgcac
ggttcagtcc
tggcgatctg
trttctctge
gttgattgac
ggcagaaagg
ttc

aaaggattta
gaatcgctga
tttgcgggcyg
ccgatactgg
gttttcggeca
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TYr
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gtc
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atg
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gtt

gcc
Va}
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tac
Tyr

gac
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10295.204.ST25.tXt
tccaggcgta tgaatggget gtcattttag gcgeggtttt
acatgtcccg ctttttttta tccaaatggc tgcttgttcc
ttttcattgg aatgcttgca gcggcgctaa cagaagtctt
cgaaacgcat cgggatggga gaccggattt tgatactttt
agattctcgg atcgatgttc caatggctca tttttgttca

atg atg tca agt ttg aaa gat aat tat caa tcg

cag
Gln

&y

gct
Ala

acg
Thr

aga
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1

tca
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cct
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&ty

gt
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ctg
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ttc
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atc
Ile
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atc
Ile
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aca ggg
Thr G?y
- 95

gaa
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agc
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adcC
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gtc
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Tttt

cgce
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aaacaaacat
cccaaagaaa
tgcaaccaga
gcgttatcaa
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gggggtttcg
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ttt
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cag
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atg
Met
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acg
Thr

gta

tgg
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Trp

gtt

gt
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ttt

ctg
Phe
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gaacccgctg
tcttggacac
aatggcagag
taaaaaggaa
caactatgtg
atcaatggaa
cctagcggea

atacgggggg

gtc

ctg
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55

aac
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atc

cag
Ile
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40
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gca
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Thr
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atg
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ttatttgaca
cgcaagctga
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gcgcggeatt
tcgatcgcga
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caaaaaccgd
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5 10
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Ile
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ttec
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3ty
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gag
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83
149
PRT
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83

Met Ser Ser Leu
1

Pro

Gly

val

Leu

65

Ile

Ala

val

val

Phe
145

ser

Leu

Phe

50

Ile

Gly

Asn

‘Leu

Phe
130

Asp

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

~

<220>
<221>
<222>

<400> 84
gctcattttt gttcatttgt cataaaagga ggattatgat

Pro

Ile

His

Leu

Gln

Ser

Lys

84
2020
DNA

Pro

20

cys

Phe

Ile

Phe

Met

100

val

val

Leu

Bacillus

CDS
(501)..(1517)

Ticheniformis

Lys Asp Asn Tyr
5

Tyr

Thr

Asp

ser

Ala

85

Thr

Trp

val

Phe

val

Ile

Glu

Ala

70

Gly
ser

Thr

Ala

Leu

Gly

Lys

Leu

Ala

Ala

Asn

Ala
135

Asn

GlIn

40

Thr

Leu

Gly

Ala

Met

120

Tyr

14 cheniformis

GlIn

Cys

25

Ala

Ala

Thr

Ser

Leu

105

Phe

Ile

ser

10

Ile

Phe

Gly

Gly

Ala

90

Glu

Lys

val

Lys

Lys

Gln

Asn

Leu

75

val

His

Leu

Gly

atcaatcgaa agttaaagcg tatcagcctt caccgectta

catttctcgt cggtggtctg atttgtacga fcggccaggc

ctgtgttcca ttttgatgaa aaaacggccg ggaacccgac
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val Lys Ala Tyr Gln
15

Ala phe Leu val Gly
30

Asnh Phe Tyr Met Ala
45

pro Thr val Ala Thr
60

Gly val Tyr Asp Arg
80

pro val Thr Gly Phe.
95

Lys Ser Glu Ser Tyr
110

Ala Gly Asn val Ile

Met Ile Arg Phe Ala
140

gtcaagtttg aaagataatt
tgtcctgaac tgtatcaagg
tttccagaat ttttatatgg

ggttgccacg ctgatcctga
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tctccgetct gttaacagge cttggegtct acgacagaat cggacagttt gccggcgetg 300

gttctgccgt tccggttaca gggtttgcca acagtatgac gagcgcagceg ctggagcata 360
aaagcgaaag ctacgtcctc ggcgtatgga caaacatgtt caagcttgcg ggaaacgtca 420
tcgtgttcgg tgttgtggec gcttatattg tggggatgat ccgctitgec tttgacaage 480

tgttttagga ggaaaacatc atg aaa tta aca gga aaa caa aca tgg gaa ttcn 533
Met Lys Leu Thr Gly Lys Gln Thr Trp igu Phe
1 5

gag aac ccg ctg ttt gtt aac tca agc g?a aca gcg gtc g%t CcCC aaa 581
Glu Ash Pro Leu Phe val Asn Ser Ser Gly Thr Ala val Gly Pro Lys
15 20 25
gaa aaa gaa g?t cct ctt g?a cac tta ttt gac aaa agc tat gat gaa 629
Glu Lys Glu Gly Pro Leu Gly His Leu Phe Asp Lys Ser Tyr Asp Glu
30 35 : 40
atg cac tgc aac cag aaa aac tgg gaa atg gca gag cgc aag ctg atg - 677
Met His Cys Asn GIn Lys Asn Trp Glu Met Ala Glu Arg Lys Leu Met
45 50 55
gag gat gcg gtt cag tcc gcg tta tca aaa caa aat Ctt aaa aag gaa 725
Glu Asp Ala val Gln Ser Ala Leu Ser Lys GIn Asn Leu Lys Lys Glu
60 65 70 75
gac atc gat atc -ttt ttg gct g%c gat ctg ctc aac caa aac gtg aca 773
Asp Ile Asp Ile Phe Leu Ala Gly Asp Leu Leu Asn GIn Asn val Thr
80 85 920
gcc aac tat gtg gcg cgg cat ttg aaa att cct ttt ctc tgc tta ttt 821
Ala Asn Tyr val Ala Arg His Leu Lys Ile Pro Phe Leu Cys Leu Phe
95 100 105
gga gca tgc tcg aca tca atg gaa tcg atc gcg atc agt tcg gcg ttg 869
Gly Ala Cys Ser Thr ser Met Glu Ser Ile Ala Ile Ser -Ser Ala Leu -
110 115 120
att gac g?g g%t ttc gca aag cgc gcc cta gcg gca acc agc agc cat 917
I1e Asp Gly Gly Phe Ala Lys Arg Ala Leu Ala Ala Thr Ser Ser His
125 130 135
aat gct acg gca gaa agg cag ttc cgc tac ccg acg gaa tac g?g g%g 965
Asn Ala Thr Ala Glu Arg Gln Phe Arg Tyr Pro Thr Glu Tyr Gly Gly
140 . 145 150 155
caa aaa ccg g?a acc gcg act tcg aca gtg acc g?a agc gga gcg gtc 1013
GIn Lys Pro Gly Thr Ala Thr ser Thr val Thr Gly Ser Gly Ala val
’ 160 165 170
gtc ctc agc cag cag ccc ggc g?a att aaa att aca agc gca act gtc 1061
val Leu Ser GIn GIn Pro Gly Gly Ile Lys Ile Thr Ser Ala Thr val
175 180 , 185
gga agg gtt atc gac ttg g%g att acc gat tcg caa gat atg g?g tcg 1109
Gly Arg Val Ile Asp Leu Gly Ile Thr Asp Ser Gln Asp Met Gly Ser
190 , 195 200
gcg atg gca ccc gct gct gcg gat acg atc aag cag cat ttg gag gat 1157
Ala Met Ala Pro Ala Ala Ala Asp Thr Ile Lys GIn His Leu Glu Asp
205 210 215
ctg gga cgc acc cct gat gat tac gat ctg atc tta acc g?c gac ctt 1205
Leu Gly Arg Thr Pro Asp Asp Tyr Asp Leu Ile Leu Thr Gly Asp Leu
220 225 230 , 235
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ggc gtc
Gly val

aat
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atc

gtc
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cct
Pro
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cag
GlIn
270

acc

gtc
Thr

gtc
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aac
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aga
Arg

gt
Va

atc

cag
Ile

Gln

caa
Gln

gaa

cag
Glu

Arg

Ala
aggcgggetg
tcatgtcatg
ccgttttatc
tcttttgeac
gatatttgaa
cgtgattftt
cacagacggc
ccgctgeatt
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<211>
<212>
<213>

<400>

85
339
PRT
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ggc
Gly

&y
255

agc
ser
240

aca
Thr

caa

gtt
Gln

val

Tttt

gcc
Phe

Ala

ctt
Leu

gtt
val

ccg
Pro

aaa
Lys

ttt
Phe

cat
His

gtc
val
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att

ttg
Ile

Leu

aat
Asn

&y
275

cat
His

gca
Ala

att
Ile
290

tte
Phe

acCa

gcg
Thr

Ala

305

daa
Lys

gaa
Glu
320

gaa
Glu
335

agg
Arg

tcg
ser

3ty

ata
Ile

cca
Pro

aac
Asn

gct
Ala

aag
Lys

gat ctg
Asp Leu

245
&

&ty

att
Tle

gac
Asp
260

ety

aaa
Lys

&ty

tgc
cys

tgc
Cys

agc
ser

gaa
Glu

ctt
Leu
310

gcc
Ala

att
Ile
325

gcc
Ala

tta aaa
Leu Lys

gag
Glu

atc
Ile
265

tgt
Cys

sty

ccg
Pro

ctg
Leu

atg
Met

tgc
cys

gct
Ala
280

gaa
Glu
295

gcg
Ala

tta
Leu

agc
ser

cat g?;

: gtc
H1s

val

gaa
Glu
250

sty

acg
Thr

tat
Tyr

tcc
ser

gcg
Ala

ctg
Leu

agg
Arg

atc
Ile
315

Tttt
Phe

acg
Thr

gta
val
330

taagatggag tatgtcattg cttttattgc

atttgcgtca tcggacagct cttgcttgat

tcaacttttg
gaatttgccg
ggcgcgatgc
ctgacatctg
aaaccgaaag
gatatatacg

tcccaatcgg

tcgtatctgg
gtgccggggc
accaggctga
ccggtatatc
gatéaaégaa
ctgcaaaagc

cggggaatcc

Bacillus T1icheniformis

agcgatcctt
taéagtcccg
gaaacatggc
tgccgetatce
aatgccagca
aatcgaatat

gagcgttaaa

Met Lys Leu Thr Gly Lys Gln Thr Trp Glu Phe
1 5 10

val Asn Ser ggr Gly Thr Ala val ggy Pro Lys

Leu Gly His Leu Phe Asp Lys Ser Tyr Asp Glu
35 40

Lys Asn Trp Glu Met Ala G%u Arg Lys Leu Met
50 5

atcttcaaaa
gacggattcg
attgtcagct
tttatcggaa
ttgttcgett
aaacgcaaég
gcagcaagaa

acaggaccgg

Glu Asn Pro

Glu Lys Glu

30

Met His Cys
45

Glu Asp Ala
60
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Pro
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Phe
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Ser
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His

Met

Lys
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Thr

Gly

Gly

Ala
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Asp

Ile

His

Ala

Ile

290

Ala

Ile

Gly

Leu
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115

Arg
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Gly

Ile
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Asp

Tyr
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Gly

Phe

Thr

Pro

Asp

Lys
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Ala

Arg

Thr

Ile

180

Thr

Thr

Asp

Lys

260

Gly

Lys

Gly

cys

Leu
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Ile

Ile

Leu

Tyr

val

165

Lys

Asp

ile

Leu

Asp

cys

Ser

Glu

Ala

Ile
325

GlIn Asn

70

l.eu
Pro
Ala
Ala
Pro
150
Thr
Ile

Ser

Lys

Ile
230
l.eu
Gly
Gly
Ile
Leu
310

Ala

Asn

Phe

Ile

Ala

135

Thr

Gly

Thr

Gln

GIn

215

Leu

Leu

Leu

Cys

Glu

295

Leu

His

Gln
Leu
ser
120
Thr
Glu

Ser

Ser

Thr
Lys
Met
Ala
280
Ala

Ser
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Ser

ser

Tyr

Gly

Ala

185

Met

Leu

Gly

Glu

Ile

265

Cys

Gly

Pro

val

val

90

Leu

Ala

Ser

Gly

Ala

170

Thr

Gly

Glu

Asp

Glu

250

Tyr

Ser

Arg

Thr

val
330

Thr
Phe
Leu

His

val
Ser
Asp
Leu
235
Gly
Thr
Ala
Leu
Ile

315

Phe

Ala

Gly

Ile

Asn

140

Gln

val

Gly

Ala

Leu

220

Ser

Ile

Pro

val

Asn

300

Ile

Glu

page 118

Asn

Ala

Lys
Leu
Arg
Met
205
Gly
Gly
Asn
Asp
val
285
Arg

Gln

Arg

Asp
Tyr
Cys
110
Gly
Thr
Pro
Ser
val
190
Ala
Arg
val
val
Gln
270
Thr
val

Glin

Ala

Ile
val
95

ser
Gly
Ala
Gly
Gln
175
Ile
Pro
Thr
Gly
Gly
Gln
Phe
Leu

Lys

Glu
335

Phe

80

Ala

Thr

Phe

Glu

Thr

160

Gln

Asp

Ala

Pro

Ser

240

Thr

val

Ala

val

Glu

320

Arg
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Gly Asn Ala

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

86
2473

<220>
<221> (DS
<222> (501
<400> 86
cgaatatgca
cgttaaaaca
cgtcatgttt
tgtagcgatg
ttatgcagag
cggcgtcgat
ctattgcctt
" gaacagaaaa

tttagaaagg

ttc
Phe

ctt
Leu

gat
Asp

atg
Met

gga
Gly

gaa
Glu
30

gtt
val

cat

at gaa
H1s

Glu
45

att
Ile

atc
Ile
60

cac
His

oty

tca
ser

gaa

tcg
Glu

Ser

" cag

gtt
Gln

val

&ty

gat
Asp
125

tca
Ser

ctg
Leu
110

atc

gtc
Ile

val

gaa aaa gtc

)..(1970)

gcaagaaaaa
ggaccggagc
gatgattccg
catcccgata
tggacgagag
aaacacgggg
gaccagctgg
gacgatgtgg
agcgggtatc

cct
Pro
15

tct
Ser

Tttt

agc
Phe

Ser

ctt
Leu

cag
GlIn

tta
Leu

ctg
Leu

gag gtc
val

80

aaa
Lys
95

gtt
val

gcg
Ala

gcc
Ala

aga
Arg

agc
Ser

gta cgc

aag
Lys

gac
Asp

tat
Tyr

aga
Arg
65

gaa
Glu

gaa
Glu

atc
Ile

tac
Tyr

ggt
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DNA - . . -
Bacillus licheniformis

cgggtggeeg ctgcatttcc caatcggcgg ggaatccgag

ttgtaaccat gatcctgcaa acccctcatg atcctgtatt

gacttcaagg tgaaggcccg ggagagacag ctatgaaata

tcgaggtgct cggagtcatc gccgtcgctt caaaaactca

tcgatgtatc aatcgatgca gaaggcgaac tgacagagta

tcaaagagtt cgatgtcaaa cgaatgaatg gtgatacagt

atgttccgat cattgtcgga atcggtgata tcggtaagat

aaaaaggttc gccgattaca atgaaagcgg tcgagctcat

atg agt gct caa aag caa gag aag acg aac gta
Met Ser Ala Gln Lys GIn Glu Lys Thr égn val
5

1
ety

sty

tac
Tyr

tat
TYr

ttc
Phe

aat
Asn

gaa.
Glu

gty
35

gtc

gcg
Ala val

20

aag
Lys

aag
Lys

cgg
Arg
25

ttt
Phe
40

att
Ile

ctc
Leu

gtc
val

ctt
Leu

gta
val

cgg
Arg

&ty

cat
His

aag
Lys

tat
TYyr
50

gtc
val

aac
Asn

ttg
Leu

tgc
Cys
55

gac
Asp

aca
Thr

caa
Gln

aat
Asn

gaa

ctg
Glu

Leu

ctg
Leu
70

adad
Lys

aaa
Lys
75

gt
Va

gat
Asp

gaa
Glu

atc
Ile

ctt
Leu

aac
Asn

aac
Asn
20

gac
Asp

gtc

gaa
val

Glu
85

agg
Arg

ttg
Leu

cag
Gln

ctt
Leu

acg
Thr

gat
Asp
100

gaa

gct
Glu

gtc
Ala

val

aly

gaa
Glu
135

gac
Asp

caa
Gin
105

ttg
L.eu

gt
va

ttt
Phe
120

atc

gtc
Ile

val
115

Tttt
Phe

atc
Ile

gaa

gat
Glu

Asp

gcg

gct
Ala

Ala

cct
Pro

ccg
Pro
130

acg
Thr

ccg
Pro

gat
Asp

aca
Thr

ggc
Gly

aga
Arg

gaa
Glu

gca gga ctc gtc aac atc atc
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Glu
140

gtc
val

tac
Tyr

tgc
Cys

aad
Lys

tcg
Ser
220

gtc
val

oty

ccg
Pro

acg
Thr

ttg
Leu
300

ccg
Pro

acc
Thr

gaa
Glu

gca
Ala

gtc
val
380

atc
Ile

atg

Lys

aac
Asn

aaa
Lys

tat
Tyr

gaa
Glu
205

gta
val

agg
Arg

cat
His

acc
Thr

ccg
Pro
285

gcc
Ala

tcg
ser

C@t
Hi1s

Tttt
Phe

atg
Met
365

ggc
Gly

gga
Gly

gtg
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val val Arg

aca
Thr

atg
Met

ttg
Leu
190

att
Ile

gag
Glu

ttt
Phe

gtc
val

act
Thr
270

gct
Ala

tcc
ser

ctc
Leu

att
Ile

tta
Leu
350

ety

ttg
Leu

gcc
Ala

aag

gcc
Ala

ctt
Leu
175

gaa
Glu

gaa
Glu

gaa
Glu

acg
Thr

atc
Ile
255

ttg
Leu

gtt
val

acc
Thr

ttg
Leu

ccg
Pro
335

aga
Arg

ctg
Leu

ttt
Phe

tac
Tyr

ctg

ctg
Leu
160

cat
H1s

gac
Asp

gat
Asp

ttc
pPhe

gaa
Glu
240

gt
Va

ttt
Phe

ey

ttt
Phe

cct
Pro
320

att
Ile

atg
Met

atc
Ile

tct
Ser

acg
Thr
400

ttt

Gly
145

att
Ile

atc
Ile

gtt
val

gt
va

ctg
Leu
225

agg
Arg

atc
Ile

cac
His

acg

Thr

ttg
Leu
305

gat
Asp

atc
Ile

gcce
Ala

gcc
Ala

ccc
Pro
385

aca
Thr

atg

Ala

aga
Arg

ggt
Gly

gca
Ala
aag
Lys
210
gtc
val

gca
Ala

gtc
val

cat
His

ttt
Phe

290

ctg
Leu

aat
Asn

atg
Met

gcc
Ala

gct
Ala
370

gaa
Glu

cca
Pro

ctg

Arg

cgc
Arg

gaa
Glu

gat
Asp
195

atc
Ile

ggc
Gly

gac
Asp

gat
Asp

gtt
val
275

tta
Leu

ccg
Pro

tta
Leu

cag
Gin

att
Ile
355

gta
val

gtc
val

agc
Ser

ata
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Asp é1y

cgg atc
Arg Ile
165

cgc tct
Arg Ser
180

ccc gat
Pro Asp

gac 9%9
Asp Gly

caa g%c
Gln Gly

gta gcc
val Ala
245

acg tcg
Thr ser
260

cag cat
Gln His

agg tgg
Arg Trp

ctt tgg
Leu Trp

tcg ttt
Ser Phe
325

att ttc
Ile Phe
340

cat acg
His Thr

ttg atc
Leu Ile

att tta
Ile Leu

tac gag
Tyr Glu
- 405

ttg gtg

Leu
150

aga
Arg

dda
Lys

ctt
Leu

ctg
Leu

tac
TYyr
230

gca
Ala

CCa
Pro

gct
Ala

gt
va

ctg
Leu
310

atc
Ile

ctg
Leu

ccg
Pro

Ty

tac
TYyr
390

ctg
Leu

9cg

val

gat
Asp

aca
Thr

gtt
val

ccg
Pro
215

aat
Asn

agc
ser

agc
ser

gag
Glu

c€gg

Arg
-295

ctg
Leu

&ty

gcg
Ala

acg
Thr

gat
ASp
375

gtt
val

agc
ser

ctt
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Glu

gag
Glu

gac
Asp

gaa
Glu
200

atg
Met

ccg
Pro

cat
His

gtc
val

gaa
Glu
280

ttt
Phe

Tttt
Phe

ttg
Leu

gat
Asp

gcg

Ala
360

atc
Ile

tcc
ser

ctg

Leu

ttt

Asn

cgc
Arg

atc
Ile
185

gta
val

tcg
ser

Tttt
Phe

att
Ile

atc
Ile
265

tac
Tyr

ttc
Phe

gtc
val

aat
Asn

ctc
Leu
345

ctt
Leu

acg
Ala

ctc
Leu

gcg
Ala

daa

Ile

ttg
Leu
170

tgc
Cys

tta
Leu

gat
ASp

ccg
Pro

tta
Leu
250

atc
Ile

aga
Arg

&y

att
Ile

aaa
Lys
330

ggc
Gly

tcg
ser

atc
Ile

tcg
ser

aat
Asn
410

gtg

Ile
155

cge
Arg

ctc
Leu

add
Lys

aaa
Lys

ctt
Leu
235

gag
Glu

aca
Thr

cag
Gln

att

Ile

cat
His
315
gac
Asp

gtc
val

act
Thr

aat
Asn
gca
Ala
395
aaa
Lys

gag
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Met val

sty

agg
Arg

Lys

ttt
Phe

gtc
val
430

tca
ser
445

ttg
Leu

Tttt
Phe

aaa
Lys
460

gcg
Ala

gtc

agg
val

Arg

ccg
Pro
tgaagccggce
tccggtettt
ctgcagatgt
gggtcaatcg
gccggagetg
gccggetgat

taacgatttg

Leu
415

atc
Ile

cga
Arg

tgg
Trp

agc
ser

Phe

aty

acg
Thr

tt
Le

ccC
Pr

cat

gt
His

va
46

atc
Ile
480

gt
va

attcgaagag
gagtaccgat
tgttctgtct
ttgacgaatg
taataatctg

aaggggcgta
gatacatatg

agattatatt caggtaaatg

ttttattgaa tggacgttgt

87
490
PRT

<210>
<211>
<212>
<213>
<400> 87

Met Ser Ala
1

Lys Asn Glu
Asp Leu Gly

35
Tyr Tyr val
50

Arg Glu Leu

65

Glu Asp Ile

Bacillus

Gin

Ala

20

val

Asn

val

val

Tichen
Lys Gl
5

Tyr Ph

Arg

Gly Le

His Le

70

Glu
85

As

Met

Lys
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Leu Ile

atc
Ile
435

a
u

acg
Thr

t
0o

tta
Leu

tac
Tyr
450

t
1
5

T
1

ctc
Leu

gt
va

cat
H1s

ccg

Pro

gcttttecce
gcctctgtat
tctgatcgga
aaggaaaacc
cccttcataa
tacatcttca
ataacctctt
cctatttgta

gta

iformis

n Glu Lys

e Lys Lys

Phe
40

val

u Cys

Asp
55 '

u Asn Asp

n Arg Leu

Leu val Ala

420

tta
Leu

act
Thr

ata
Ile

cct
Pro

ctc
Leu

tag
Trp

tcc
ser
470

cgc
Arg

acg
Thr

aac
Asn
485

aga
Arg

cgc
Arg

ggggaaaagc
tcattggcag
tagacgacat
tcagttcctc
ggctcataaa
ggtgcatagc
tcccacttcg

tgggcgaaaa

Thr Asn val

10

Arg

val
25 ‘

Gly

Ile Leu Gly

Thr 6¢In Tyr

Lys Glu Lys

75

Asn GTn
90

Leu

Leu Phe Lys

425

act

gtg atg
Thr

val Met
440

ctc
Leu
455

ttc
Phe

aty

ccg
Pro

cca
Pro

gtt
val
tee
ser

aga
Arg

&
ctctttttca
agatcgcgac
acagcatttc
tccgccaaaa
ttctctgtte
cgggagcggg
ttttttggtt

tctcagcettt

Phe Leu Asp

Glu
30

Met Gly

Glu val

45

His

Ile Ile His

60

Glu Ser Gly

Gln val ser
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val Glu

atc
Ile

ety

dadd

Lys
475

tcg
ser

aat
Asn

oty

ccg

Pro

490
ataatcgaat
tgcccggagg
gcggecgtac
tctegtattc
ataatgcgca
ggtgtaggga
ttcatcttta

tcggetettt

Pro
15

ser
ser Phe
GIn Leu
Leu

Leu

val
80

Glu

Lys Ala

95
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Glu
Ile
Tyr
Gly
Ile
Ile
val
val
Leu
225
- Arg
Ile
His
Thr
Leu
305
Asp

Ile

Ala

Thr

Ile

Pro

130

Ala

Arg

Gly

Ala

Lys

210

val

Ala

val

His

Phe

290

Leu

Asn

Met

Ala
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Leu
val
115
Gly
Arg
Arg

Glu

Gly
ASp
AsSp
val
275
Leu
Pro
Leu

Gln

Ile
355

Arg

Asp

Arg

Asp

Gln

val

Thr

260

Gln

Arg

Leu

sSer

Ile

340

His

Glu

Asp

Thr

Gly

Iile

165

ser

Asp

Gly

Gly

Ala

245

Ser

His

Trp

Trp

Phe

325

Phe

Thr

Ala
Ala
Pro
Leu
150
Arg
Lys
Leu
Leu

Tyr
230

Ala-

Pro

Ala

val

Leu

310

Ile

Leu

Pro
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val Asp GIn val Leu Ser Gly
105

Gly

Glu

135

val

Asp

Thr

val

Pro

215

Asn

ser

ser

Glu

Arg

Leu

Gly

Ala

Thr

Phe
120
Glu
Glu
Glu
Asp
Glu
200
Met
Pro
His
val
Glu
280
Phe
Phe
Leu

Asp

Ala
360

Ala

Pro

Asn

Arg

Ile

185

val

Ser

Phe

Ile

Ile

265

Tyr

Phe

val

Asn

Leu

345

Leu

Phe

Asp

Ile

Leu

170

cys

Leu

Asp

Pro

Leu

250

Ile

Arg

Gly

Ile

Lys

330

Gly

Ile

Thr

Ile

155

Arg

Leu

Lys

Lys

Leu

235

Glu

Thr

Gin

Ile

His

315

Asp

val

Ile

Glu

140

val

TYyr

Cys

Lys

Ser

220

val

Gly

Pro

Thr

Leu

300

Pro

Thr

Glu

Ser Thr Ala
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Asn

Lys

TYyr

Glu

205

val

Arg

His

Thr

Pro

285

Ala

ser

His

Phe

Met
365

Leu

110

val

val

Thr

Met

Leu

190

Ile

Glu

Phe

val

Thr

270

Ala

ser

Leu

Ile

Leu

350

Gly

val
Arg
val
Ala
Leu
175
Glu
Glu
Glu
Thr
Ile
255
Leu
val
Thr
Leu
Pro
335

Arg

Leu

Ala

ser

Arg

Leu

160

His

Asp

Asp

Phe

Glu

240

val

Phe

Gly

Phe

Pro

320

Ile

Met

Ile
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Ala
370

Ala

Pro Glu

385

Thr Pro

Met

Leu

Leu Thr

val Leu Ile

val

Ser

Ile

Ile

Ile Leu

Glu
405

TYyr

Leu val

420

Leu Thr

435

Pro Tyr

450

val
465

Leu

val His

<210>
<211>
<212>

<213>

88
DNA

<220>
<221>
<222>

<400> 88
aaagattcaa

acggttcctg
cagccgettt
gttgatattt
ggcgattatt
aagcaggaag
actgaagagg
tgtgctagaa
ttaagggagg

Leu

val

Pro

Trp Pro

Arg Thr

Gly

Tyr

10295.204.ST25.tXt |

Asp Ile Ala Ile Asn ggg Gly Leu Phe Ser

val Sser Leu Ser Ala Ile Gly Ala Tyr Thr

Leu

Ala

Ile

Leu

ser

Ser Leu

Leu Phe

val Met

440

Leu Pro

455

‘val Pro

470

Asn
485

Arg

1567

cDS
(501)..(1064)

tcgtacatgce
taaaccttac
acgagctgtc
ccagtctcga
catacaacca
aaacagaagc
aaaaagaaga
‘tgaggggaaa

atatagaata

Arg

Ser Arg

Bacillus licheniformis

cgattttaaa
gggtgaagca
tgtcacagca
agtcaatgat
tgagcctgat
cgaatcagct
ataaatacgt
ttaggatgct
atg ctt gt

Met Leu Va
1

Ala

Phe

Gly

Gin

395

Asn
410

Lys

val Glu

ser Ile

Asn Gly

Gly Lys

475

Pro
490

gtggttgata
gagggcatca
aagccgaaga
gttctaaccg
gaagttgttg
gctcaagacg
aagacgtaat
ccccctecagt

ttt gca g
Phe Ala G
5

Met val

Gly Phe

43

Ser
445

Arg

Lys Ala Ph

val Arg Pr

tggaagcgga
aacagggcgg
acattccgca
tcggcgatat
catccattct
‘ttgaggaacc
ccgeccgegy
atgctgaggc

% L 8

Leu G

Lys

val

Leu

400

Leu Phe

415

Ile Gly

0

Arg Thr

e Trp His

Ile
480

o Ser

aatggaggcg
tgttcttcag
gacgatcgag
tccgaccaaa
tcctectcaa
agaaaaaggc
ttacgtcttt

agggttttgc

aat ccg g%t
Asn Pro Gly
10

aaa aca tat gaa aat acg aga cac aat gta ggt ttt atg acg att gac

Lys Thr Tyr g;u Asn Th

r Arg His Asn val G%
. 20
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3

y Phe Met Thr Ile Asp
25

PCT/DK03/00200

60
120
180
240
300
360
420
480
533

581



WO 03/087148

ctc
Leu

tcg
Ser
30

gag
Glu

aly

aag
Lys
60

tac
Tyr

caa
GlIn
45

ctt
Leu

ccg
Pro

tat
Tyr

ttg
Leu

gac
Asp

gat
Asp

ttg
Leu

3ty

gag
Glu
125

gat
Asp

oy
110

ttt
Phe

gca
Ala

agt
Ser

atg
Met
140

aaa
Lys

gtc
val

ata

ccg
Ile

Pro

acg
Ala

tet
‘ser

ttg
Leu

gaa
Glu

Val
ggttccttta
gaccattctt
aacgatatga
tgtcaagaag
atagctttgg
tcatttgaac
cggcttgaac
gttatttaca
89

188
PRT

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

<400> 89

aaa gag
Lys Glu
gga atc
G?y Ile

tat
Tyr

aca
Thr

tac
Tyr

gag
Glu
80

ctt
Leu
95

ccg
Pro

cat
H1s

daac
Asn

aac
Asn

cgg
Arg

gtc

gat
val

Asp

aaa
Lys

gag
Glu
160

cct
Pro

aaa

LysS
175

tggctttaca
atgtaaacag
tttcttatat
cgcttgageg
tgtagagact
aatattcaat
gaagggctga
gccgetctta

‘tgg
Trp

3ty

atg
Met
65

atc
Ile

acc
Thr

ety

atc
Ile

tat
Tyr
145

gcc
Ala

ttt
Phe
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att
Ile
35

dac
Asn

ctt gat
Leu Asp

ety

3ty

aat
Asn
85

ccg
Pro

Tttt
Phe
50

tcc
Ser

gtt
val

ada
Lys

aat
Asn

tta
Leu

tcg
ser

gaa
Glu
70

ttg
Leu

cct
Pro

3Ty

atc
Ile

gtt

gac
val

Asp

atc
Ile
100

aga
Arg

cgt
Arg

ctg
Leu

att
Ile

oty

Tttt
Phe
150

aaa
Lys
115

tcg
Ser

sty

ety

caa
Gln

acg
Thr

atc
Ile

ata

aga
Ile

Arg
130

ctt
Leu

gct

gt
Ala

va

gtc

tcg
val

ser
165

atg
Met

aga
Arg

gcc
Ala

tta
‘Leu

aat
Asn

gaa

gtc
Glu

val
180

ttattattgc cggcattgeg

tgaacagtta ggctttaacc

ggataatggg gatttacacg

aaacccggat tatcaccaat
agaccaaagc atttttctat
cctatataac aaaaagcgat

aggaacagct gcttgcgggg

caaaagaaac gag

Bacillus Ticheniformis

aaa
Lys

aag
Lys
55

tgt
Cys

dda
Lys

agg
Arg

cag
Gln
cgt
Ar

135
aca

Thr

aag
Lys

gaa
Glu

taaggcaaaa gggaacggaa catactagtc ttaaaaagac

gcgttaaagt
acttaacaaa
tgaagacgat
atcattcatt
ttgaggaaga
gattttaaat

ctctccggat
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g Pro

-Phe

ttc
Phe

aca
Thr
40

aag
Lys

ctt
Leu

cta
Leu

gtt
val

ttyg
Leu

agg
Arg

ccg
Pro

att
Ile

tac
Tyr
90

ety
ety

aac
Asn

gt
va

ada

Lys
105

acg
Thr

cat
His
120
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tgttgaacaa gcagcaactg cggcgttcag cctgtcagac gaaggagatg tcattcttct
gtccccggec tgegcaaget gggatcagta caaaacattt gaagaacgtg gtgacatgtt
tgtaaacgcc gtgcatatge ttaaataagg gcttgtctcg taaagatagce cctaagaatt

agagcttggg gtgttcgget ttg caa aca aaa aaa acg tca ccg gat ttt ttg
keu Gln Thr Lys Lys Thr Ser Pro Asp ;Be Leu
5

ctg gtt atc att acg cta ttg ctt tta aca atc g%a ctg att atg gta
Leu val Ile Ile Thr Leu Leu Leu Leu Thr Ile Gly Leu ITe Met Vval
15 20 25

tac agc gcc agt gca gta tgg gcg act tac aaa tac gac gac tcc ttt
Tyr Ser éga ser Ala val Trp g}a Thr Tyr Lys Tyr ﬁgp Asp Ser Phe

ttc ttt gcg aaa cgg cag ctt ttg ttt gcc g?c atc g?g gtc atc gcc
Phe z?e Ala Lys Arg GlIn ggu Leu Phe Ala Gly gge Gly val Ile Ala

atg ttt ttc atc atg aac gtc gac tac tgg acg tgg agg act tat gcg
Egt Phe Phe Ile Met %gn val Asp Tyr Trp ;gr Trp Arg Thr Tyr A;a
7

aaa ata ctg atc att gta tgt ttc ttt ctg ctc atc atc gtc ctg gtt
Lys Ile Leu Ile Ile val Cys pPhe Phe Eeu Leu Ile Ile val Leu val
80 5 90

ccc g?g atc g?c atg gaa cgg aac g?g tcg agg agc tgg atc g?a gtc
Pro Gly Ile gsy Met Glu Arg Asn go% Ser Arg Ser Trp {ge Gly val
5

g%c gct ttc agc att cag ccg tcc gag ttt atg aaa ctc geg atg atc
Gly Ala EQS ser Ile Gln Pro iig Glu Phe Met Lys Egg Ala Met Ile

gca ttt ttg gcc aag ttt tta tct gaa aag caa aag aat att acg tcg
Ala igg Leu Ala Lys Phe 5%8 Ser Glu Lys GIn igs Asn Ile Thr Ser
5

ttt aga aaa g?c ttt gtg ccg gcg ctg g?c att gtc ttt tca gct ttt
Phe Arg Lys Gly Phe val Pro Ala Leu Gly Ile val Phe Ser Ala phe
140 145 150 155

ctg atc atc atg atg cag cct gac ctc g%a aca gga acc gtg atg gtc
Leu Ile I1e Met Met GIn Pro Asp Leu gﬁy Thr Gly Thr va ng val
160 5

ggc aca tgc atc att atg atc tit gtc gcg g?g gcg aga att tcg cac
Gly Thr Cys i1§ I1e Met Ile Phe {gg Ala Gly Ala Arg igg ser His
17

ttc gtt ttt ctc g?c ctg atc g?a ctg agc g%t ttt gtc ggc ctt gt
Phe val Phe Leu Gly Leu Ile Gly Leu Ser Gly phe val Gly Leu Va
190 195 200

ctg tcg gcg ccg tac cgg atc aaa agg atc act tca tac ttg aac cct
Leu Ser Ala Pro Tyr Arg Ile Lys Arg Ile Thr ser Tyr Leu Ash Pro
205 210 215 .

tgg gag gac cct tta gga agc g?clttt caa atc att cag tct ctt tat
Trp Glu Asp Pro Leu Gly ser Gly Phe GIn Ile Ile Gin Ser Leu Tyr
220 225 230 235

gcg gtg ggg ccc ggc ggg ctg ttc ggc ctc ggc ctc ggc cag agc agg
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305 310 315 320

Tle Asn Ile Gly val val Thr Gly Leu Ile Pro val Thr Gly I1e Thr
325 330 335

Leu Pro Phe Leu Ser Tyr Gly Gly Ser Ser Leu Thr Leu Met Leu Met
340 345 350

Ala val Gly val Leu Leu Asn val Ser Arg Tyr Ser Arg Tyr
355 360 365

<210> 92

<211> 1882

<212> DNA

<213> Bacillus Ticheniformis

<220>
<221> CDS
<222> (501)..(1397)

<400> 92
ctgccgaaat aatgcctcct taaaacatgc ttgtcttttt aggcaggeat gttttttgtt

atcggttcat acatcataac aaaagggggt ttttttcatg aggctgagtg aactttcggg

aaaagaaatc gttgatgtta agcgggccga acggctcgge gtactgggge agacggacct
tgagatcaat gagcaggacg gtcagattac cgctcttatc atcccttctg ttaaatggtt
cggactagga agaaaacagg ggaatgacat taaggtgccc tggtcgcaaa ttcaaaaaat
cggctcggat atgatcatft tggatgttcc ggaaagcagc gtgacaaaag aggagtaagc
éaggtggaaa cccgcccétc ccatgggggc gggcttfttg tttttctgga tttcaﬁttéa
ccgctatttc ctttttgtca tatgatgaaa ttagcttatg aattagatcc ttgtcaaaaa

agaaggtgaa tgttagagcc atg tta acc g?a ttg acg att gca atc atc g?c
?et Leu Thr Gly %eu Thr I1e Ala Ile iée Gly

g%c gat gca agg cag ctc gag atc atc cgc aag ctg acg gaa cag gat
Gly Asp Ala Agg Gln Leu Glu Ile %ge Arg Lys Leu Thr ggu GlIn Asp
1

gca aag gtc ttt tta atc g?t ttt gat cag ctt gat cac g?g ttt acc
Ala Lys val Phe Leu Ile Gly gge Asp GlIn Leu Asp HBS Gly Phe Thr
30 4

g%;a gct aca aaa cta aag ctg aac gaa ctt gat ttt g?C aca ata gac
Gly Ala Thr Lys Leu Lys ggu Ash Glu Leu Asp Phe Gly Thr Ile Asp
45 55

agc att att ctg cct gta tcg g?c aca tcg atg gaa g?a acg gtt gcg

ser Tle Ile Leu pro val Ser Gly Thr ser Met Glu Gly Thr val Ala

60 65 70 75

act gtt ttt tcc aat gaa aaa gtg gtg tta aaa cag gad cat tta gaa

Thr val Phe Ser Asn Glu Lys Val Vva geu Lys Gln Glu His bgu Glu
80 5

aaa acc aag ccg cac tgc gcg att tat tca g%g att tca aac caa tat
Lys Thr Lys Pro His Cys Ala Ile Tyr Ser Gly Ile Ser Asn Gin Tyr
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Leu Lys Glu Asn Pro Phe Tyr Ser val Pro Pro Leu Leu Lys Glu Asp
305 310 315 320
Gln Ash Asp Arg Glu Pro Glu Ala Phe Glu val Glu val Thr GIn Glu
325 330 335
Ala Glu Ala Ile Asp Glu Glu Glu Glu Ala Gly His Thr Ile Glu Ile
340 345 350
Pro Glu Tyr Ser Phe His Glu Gln Thr Glu Pro Glu Glu Glu Arg Asp
355 360 365
Glu Met GIn Ala Ala Asp Glu GIn Glu val Ser Ala Lys Glu Asn Asp
370 375 380
Asn Ala Leu Tyr Leu Thr Lys Leu Phe Thr Lys Gln Gly Glu Glu Glu
385 390 395 400
Phe Thr Arg Met Arg Met Cys Ile val GIn GlIn Asn Asp Thr Ile Asp
405 410 415
Leu Leu Cys Glu Arg Tyr Asp Ile Asn val Gln Gln Leu Ile Arg Met
420 425 430
Asn Ser Leu Ser Leu Asp Glu Glu Leu Lys Glu Gly GIn Ile Leu Tyr
435 440 445
Ile Pro Asp Tyr GIn Asn Ser His Ala
: 450 : 455
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<211> 1955
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<220>
<221> (DS
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aagaacgatc aaagggattt gttgaatggt gtgaaaataa gggtagaacc tattattggg
tcaaagctta ttattacgaa agataactat attatgttca gtaacagaat catgaagaca
aaaaaggcga atttcatttc cttcaaatca aaaagacttt ggtgaagatc ccgctgtgaa
acaggggaga gccgagcage gcctgcagca catcttcaga cagattggct ccattccccg
aaggacctca tcaatcacca ctttctcccg atttgccatg tcaacctgtt aagcatttac
caaacaggat gaaaaaattg gtttgtccgc acagcttacc tgaatacaat aaaaaataaa
gtatttctcg ggaaagcgca ggtttcaaca agacctgecc cgttcttgtc aaaaagcatt .
ggattgtgca gtcatgtggg cgtctgtcac ggcataagcg cgccatgaat aggatataaa
gagagaatgg tgaggtgagt gtg ttg gaa agg gct gtt act tat aaa aac aac
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Xa1 Leu Glu Arg §1a val Thr Tyr Lys égn Asn

g%a caa atc aat atc ata ttg aac g?t caa aag cag gtt ttg gcc aat 581
Gly GIn ITe Asn Ile Ile Leu Asn Gly GIn Lys Gln val Leu Ala Asn
15 20 25
tca gag gct gaa gcc gaa tat cag gcc gca ctg caa aaa aat gaa gcc 629
Ser Glu Ala Glu Ala Glu Tyr GIn Ala Ala Leu Gln Lys Asn Glu Ala
30 35 40
aaa cac agc att ctg aaa gaa att gaa agg gaa atg aac acg ctg gtc 677
Lys His ser ITe Leu Lys Glu Ile Glu Arg Glu Met Asn Thr Leu val
45 50 55
gga atg gag gaa atg aag cgc aat atc aag gaa atc tac gcc tgg att 725
Gly Met Glu Glu Met Lys Arg Asn Ile Lys Glu ITe Tyr Ala Trp Ile
60 65 70 75
ttc gtt aat aaa aag cgc gaa gaa caa g%c ctt aag gcc g?a aaa cag 773
phe Val Asn Lys Lys Arg Glu Glu GIn Gly Leu Lys Ala Gly Lys Gln
80 85 90
gcg ctt cac atg atg ttc aaa g?a aat ccg g?a acc g?a aaa acg acc . 821
Ala Leu His Met Met Phe Lys Gly Asn Pro Gly Thr Gly Lys Thr Thr
95 100 105
gtc gcc agg ctg atc ggc agg ctt ttt tac gaa atg aat gtt ctc tca 869
val Ala Arg Leu Ile Gly Arg Leu Phe Tyr Glu Met Asn val Leu Ser
110 115 120
aaa g?c cat ctg atc gag gcg gag cgc gcc gat ctc gtc ggt gag tac 917
Lys Gly His Leu Ile Glu Ala Glu Arg Ala Asp Leu val Gly Glu Tyr
125 130 135
atc<g?c cat acg gcg caa aaa acg agg gat tta atc aaa aaa gcg atg 965
Ile Gly His Thr Ala Gln Lys Thr Arg Asp Leu ITe Lys Lys Ala Met
140 - 145 - 50 -- - 155
ggc g?a atc ctg ttc atc gat gaa gcc tat tcc ctt gec aga g?c gga 1013
Gly Gly Ile Leu Phe Ile Asp Glu Ala Tyr Ser Leu Ala Arg Gly Gly
160 165 170
gag aaa gac ttc ggc aag gag gca atc gat aca ttg gtc aaa cat atg 1061
Glu Lys Asp Phe Gly Lys Glu Ala Ile Asp Thr Leu val Lys His Met
175 180 185
gag gat aag cgc aac gaa ttc att tta atc ctc gcc g%a tat tcg cgg - 1109
Glu Asp Lys Arg Asn Glu Phe Ile Leu Ile Leu Ala Gly Tyr Ser Arg
190 195 200
gaa atg gat cat ttt ctt tca tta aac ccg g%c ctt cag tca agg ttt 1157
Glu Met Asp His Phe Leu Ser Leu Asn Pro Gly Leu Gln sSer Arg Phe
205 210 215
ccg atc agc atc gat ttt ccc gat tac tca gtc agc cag ctg atg gac 1205
Pro I1e Ser Ile Asp Phe Pro Asp Tyr Ser Val ser Gin Leu Met Asp
220 225 230 235
att gca aaa cgg atg atg gcg gaa agg gaa tat cag ttc agc cct gag 1253
Ile Ala Lys Arg Met Met Ala Glu Arg Glu Tyr GIn Phe Ser Pro Glu
240 245 250
gct gaa tgg aag ctg aaa gac cat ctg atg gcc gtc aaa agt acg gtc 1301
Ala Glu Trp Lys Leu Lys Asp His Leu Met Ala val Lys ser Thr val
255 260 265
agc ccc gcg aag ttc agc aat ggc cgt ttc gtc cgc aac ctg atc gaa 1349
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Leu

Lys

Leu

val

255

Leu

Ile

Ile
Leu
val
Thr
80

Gly

Asp

Glu
Ala
160
Ala
Asp
Arg
Ile
Ile
240
Ala

Pro

Gly

PCT/DK03/00200



Ala

His

305

Ser

ser

Glu

Lys

WO 03/087148

Lys

Ser

ser

Glu

Gln

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

<220>
<221>
<222>

<400>
ctctceccgga

Asn

Gly

Leu

Thr

Asp
355

102
1975
DNA

Arg

val

Gln

Leu

340

Gln

Bacillus

10295.204.sT25.txt

Ile Ile Gln Ser Leu

295

Asp Tyr Lys

300

His Leu

315

Tyr Tyr Pro

310

Cys Cys Leu

Tyr Pro Ile

325

Lys Lys Gly Asp Phe
330

Phe Ala Ile Pro Met Asp Pro Phe

345

Ala Leu Leu
360

Ile Ile Ser Lys Lys

Ticheniformis

CDS
(501)..(1472)

102

atacgatttt

ccaaaaggct

cgaatcgatg

ctatccttcc

aaatgtgctt

agaagttcat

actttcggaa

aacaagcagg

att
Ile

aag
LysS

gac
Asp

TtcC
Phe

ctg
Leu

tcc
ser
45

ata
Ile

ata
Ile
30

ctc
Leu

ataaaaggaa
cattttcacc
gatttgatca
gcaatgggga
gaactgcctc
aaaaaccggg
catgatatgg
tgaagttgaa

tgaacaattg

act

Thr Gly

15

gag
Glu

cgg
Arg

Tyr

cccgccacat ccttaaggcg

tagtacaagg agtttctcat
ttgatcagct tcatatcgge
aacccgttat ctgctggatc
ttataagagc aaatcccgcc
atatgctgcc ggaaatcggce
tgaaaaacag caaaaaaaca

caactttccc gtcgcgggat

Glu

Gln

Ala

Leu

Gly
365

Gln

Ser

Glu

Ala

350

Gly

gttgaatctt
gaacaggcaa
agctacggat
agtgatttta
aacattacag
cagaaaggaa
ttggctgttt

ttgtatgtaa

Asp Ile

val Tyr
320

ser Leu
335

Ala Glu

Gly Glu

taaaagaaaa
agaaaatcta
tatttgccgt
tgaaggatca
aggtgattga
gaaagtatgc
atcagtcgct

aaaaaaacga

atg agc gat atg aca gag tta tcc ggc cag cat

Met Ser Asp Met Thr Glu Leu Ser Gly GIn His
10

1 5
&ty

aac
Asn

gca ggc ttt atc
Ala Gly gge Ile

gac g%a tce

y ser

cgc
Arg

agc gtc acc gta tat gac
ser §§1 Thr val Tyr Asp
tat aagd
Lys

CCT tac cgg gac cat cct
Pro Tyr Arg Asp His Pro
50 55

page 145

tct
ser

aat
Asn
40

cac
H1s

tta
Leu
25

ttt
Phe

ttg
Leu

ata

te &ly

tca aga
ser Arg

aaa gt
Lys Va

PCT/DK03/00200

60
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240
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360
420
480
533

581

629

677



ctg
Leu
60

&ty

gtc
val

gcc
Ala

gtc
val

cgc
Arg
140

aca
Thr

ttt
Phe

tat
Tyr

aga
Arg

atc
Ile
220

tgt
Cys

gaa
Glu

gtt
val

gat
Asp

oy
300

gaa
Glu

WO 03/087148

cag
Gln

gcc
Ala

att
Ile

aat
Asn

tgt
Cys
125

g9ag

Glu

tat
TY"I

aaa
Lys

gga
Gly

gct
Ala
205

cgg
Arg

ttg
Leu

cgc
Arg

ctc
Leu

att
Ile
285

ttc
Phe

agc
ser

3ty

agc
ser

caa
Glin

ctg
Leu
110

Ttc
Phe

acc
Thr

gct
Ala

gaa
Glu

ccg
Pro
190

ctg
Leu

gcc
Ala

acg
Thr

act
Thr

a1y
270

gaa
Glu

agc
Ser

att
Ile

gac
Asp

cac
H1s

aac
Asn
95

ctt
Leu

agt
ser

agt
Ser

gtc
val

ctt
Leu
175

gaa
Glu

tta
Leu

tgg
Trp

atg
Met

gt
va
255

tca
ser

ctg
Leu

gct
Ala

adad
Lys

att
ITe

att
Ile
80

ccg
Pro

gaa
Glu

aca
Thr

cat
His

agc
ser
160

aly

caa
Gln

gat
Asp

tgt
Cys

aag
Lys
240

atc
Ile

aaa
Lys

cgc
Arg

aaa
Lys

aaa
Lys
320

ttg
Leu
65

gtc
val

gtt
val

Ala

agc
ser

act
Thr
145

add
Lys

ctt
Leu

gtc
val

gag
Glu

tac
Tyr
225

gaa
Glu

acc
Thr

tca
Ser

atc
Ile

agtt
val
305

aat
Asn

gat

‘Asp

cac
Hl1s

aaa
Lys

gct
Ala

gaa
Glu
130

gtt
val

ctc
Leu

ccg
Pro

ggc
Gly

ccg
Pro
210

gta
val

gcc
Ala

gta
val

caa
GlIn

cct
Pro
290

gat
Asp

ttg
Leu

ttg
Leu

gcc
Ala

acg
Thr

gce
Ala
115

gt
va

tta
Leu

gcc
Ala

acc
Thr

gaa
Glu
195

atc
Ile

gat
Asp

atc
Ile

tac
TYyr

atc
Ile
275

cag
Gln

ctg
Leu

gat
Asp

10295.204.5T25.txt

aac
Asn

gcc
Ala

atg
Met
100

&

ttc
Phe

&ty

gag
Glu

gtc
val
180

ey

tat
Tyr

gac
Asp

ety

Q?a
Gly
260
ttc
Phe

gtc
val

gaa
Glu

caa
Gln

gcg
Ala

Sty
85

cag
GIn

tta
Leu

3ty

gcg
Ala

gag
Glu
165

acc
Thr

gcce
Ala

att
Ile

atg
Met

gag
Glu
245

ttg
Leu

Tttt
Phe

aat
Asn

gaa
Glu

ctt
Leu
70

atc
Ile

gtc
val

acc
Thr

caa
Gln

gt
Va
150

CB..TZ
His

gtc
val

atc
Ile

cac
His

atc
Ile
230

tct
Ser

gca
Ala

oty

dad
Lys

&
310

aaa
Lys

gct
Ala

aac
Asnh

gaa
Glu

atc
Ile
135

gga
Gly

atg
Met

cgc
Arg

aaa
Lys

&y
215

gac
Asp

ttc
Phe

agc
ser

gag
Glu

gca
Ala
295

atc
Ile

aag
Lys

sty

atg
Met

tgc
Cys
120
gct
Ala

gaa
Glu

gca
Ala

cct
Pro

acg
Thr
200

gat
Asp

ety

dac
Asn

acg
Thr

aaa
Lys
280

dda
Lys

aga
Arg

gcg
Ala

att
Ile

atc
Ile
105

aaa
Lys

ttc
Phe

gcc
Ala

tat
Tyr

ttt
Phe
185

atg
Met

aly

att
ITe

atc
Ile

att
Ile
265

dad

Lys

gag
Glu

aga
Arg

atc
Ile

gac
Asp
90

ggt
Gly

agg
Arg

aga

Arg

cgc
Arg

gce
Ala
170

aat
Asn

gtt
val

acg
Thr

ttg
Leu

ggc
&ty
250
atc
Ile

gaa
Glu

atg
Met

aca
Thr

taagaaagga ggcgctattg
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cag
Gln
75

acg
Thr

tca
Ser

gtt
val

tgg
Trp
155

tat
Tyr

gtt
val

cac
His

caa
Gln

cgt
Arg
235

aat
Asn

aga
Arg

gcc
Ala

ctc
Leu

gct
Ala
315

PCT/DK03/00200

725
773
821
869
917
965

1013

1061

1109

1157

1205

1253

1301

1349

1397

1445

1492
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ttgaaacaat
ggcgaaaatg
ggagataacg
atcatcggtt
acaatcggag
gatcctgata
attgaagaaa

gcccactcca

ggaaaagcga
tcgttatcga
tttatatcgg
caaacagctg
aatttgcagg
aacccgacag
actgcaacat

aaatcggagc

10295.204.ST25.txt

aggaaaaggt
aQacggggtc
ccatgacacg
gatcgggcag
aattggtccg
taccattttg

cgggatcggt

aaatgccgtc

gaattcactc
cgcatttttc
attttaaaag
caatgtttta
aacgtccgga
ttttcgeege
gcgtctatcec

gtcaatcgca

tttcccaget
atccggaaaa
gctattataa
tacacggtgc
tacatgccgc
ttacattcgc
tagcaggcgt

atattccccc

tgggggctgt

catctatatc
gcatgacctg
cggcggggtt
ttaccatacc
tcctattcat
tacgataggc

gtacagcata

gca

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

<400>

103
324
PRT
Baci

103

1lus

Met Ser Asp Met
1

Gly

Asn

Lys

Leu

65

val

val

Ala

Ser

Thr

145

Lys

Ala

ser

Pro

50

Asp

His

Lys

Ala

Glu

130

val

Leu

Gly
val
35

Tyr
Leu
Ala
Thr
Ala
115
val

Leu

Ala

Phe

20

Thr

Arg

Asn

Ala

Met

100

Gly

Phe

Gly

Glu

1icheniformis

Thr
5
Ile
val
AsSp
Ala
Gly
85
GlIn
Leu
Gly

Ala

Glu

Glu

Gly

Tyr

His

Leu

70

Ile

val

Thr

Gln

val

150

His

Leu

ser

Asp

Pro

55

Lys

Ala

Asn

Glu

Ile

135

Gly

Met

ser
ser
Ash
40

His
Lys
Gly
Met
cys
120
Ala

Glu

Ala

Gly

Leu

25

Phe

Leu

Ala

Ile

Ile

105

Lys

Phe

Ala

Tyr

Gln His TIle

10

Ile Gly Lys

ser Arg Asp

val Leu

60

Lys

Gln
75

Ile Gly

Asp Thr val

90

Gly Ser Ala

Arg val val

Arg Ala

Arg Trp

155

Ala Tyr Phe
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Phe
Leu
ser
45

Gln
Ala
Ile
Asn
Cys
125
Glu

Tyr

Lys

Ile

Ile

30

Leu

Gly

ser

Gln

Leu

110

Phe

Thr

Ala

Glu

Thr

15

Glu

Arg

Asp

His

Asn

95

Leu

Ser

Ser

val

Leu

Gly

Arg

Tyr

Ile
80

Pro

Glu

Thr

ser
160

Gly

PCT/DK03/00200

1552
1612
1672
1732
1792
1852
1912
1972
1975



Leu

val

Glu

TYyr

225

Glu

Thr

ser

Ile

val

305

Asn

Pro
Gly
Pro
210
val
A1§
val
GIn
Pro

290

Asp

Leu

<210>
<21i>
<212>
<213>

<220>
<221>
<222>

<400>

tggcaagcca
tgcgeccttt
cgtacgatat
cgaaaacgcg
cgcttatcaa

cgaaagatca

WO 03/087148

165

Thr val Thr
180

Glu Gly Ala

195

Ile Tyr Ile
Asp Asp Met
Ile Gly Glu
245
Tyr Gly Leu
Ile Phe Phe
275
Gln val Asn

Leu Glu Glu

Asp Gln

104

1213
DNA
Bacillus

CDS
(501)..(710)

104
acaaactgcg

cgaacgccat
gacgcttgaa
aatcggcatg
cagcatacgt
tccgaaaaaa
cgaagctgtg

atttgcggat

val
Ile
His
Ile
230
Ser
Ala
Gly

Lys

Gly
310

Arg

Lys

Asp

Phe

Ser

Glu

Ala

295

Ile

10295.204.5T25.txt
170

Pro Phe Asn val Tyr Gly

Thr

200

Asp

Gly

Asn

Thr

Lys

Lys

Arg

14 cheniformis

aacgcgcttg
agcatgtatg
gataagacgdg
ccgtacgaag
gagaaaatcg
gaaaacacgg

tttttctaaa

185

Met

Gly

Ile

Ile

Ile

265

Lys

Glu

Arg

val

Thr

Leu

Glu

Met

Thr

His

Gln

Arg

235

Asn

Arg

Ala

Leu

Ala
315

cgatctttac
ccatcaacgc
aaatcatcga
actgctgcac
aacactftga
aaacgattgt

ggaatattca

Arg

Ile

220

cys

Glu

val

Asp

Ala

205

Arg

Leu

Arg

Leu

Ile

285

Phe

Ser

Pro

190

Leu

Ala

Thr

Thr

Gly

Glu

ser

Ile

aggggaaagc
ggtcacgagc

aaaagcgaag

gatctttacg

aagctacaca

tttgagcagc

atcaaacatc
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175

Glu

Leu

Trp

Met

val

255

ser

Leu

Ala

Lys

Gln

Asp

cys

Lys

240

Ile

Lys

Arg

Lys

Lys

320

ctcggccagg
acgcecggttt
gaaatcgata
ccttctgege
gatttcgaac
aaagcggaaa

tttgtctgtt

PCT/DK03/00200

60
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180
240
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420
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tttgcataca attaccaaac attctttgta tgaagtcatg tgtttttaca caatctatac 480

tcacaaggag gtgagaacac atg gct caa aac aac aga caa agc agt tct aac 533
Met Ala GIn Asn Asn Arg Gln Ser Ser Ser Asn
1 5 ‘ 10
caa cta ttg gtt cct g?t gct gct caa gct atc gac caa atg aaa ttc 581
¢ln Leu Leu val pro Gly Ala Ala GlIn Ala I1e Asp Gln Met Lys Phe
15 20 25
gaa atc gct tct gaa ttt g?c gtt aac ctt g?a gca gaa act act tct 629
Clu Ile Ala Ser Glu Phe Gly val Asn Leu Gly Ala Glu Thr Thr Ser
30 35 40
cgt gca aac g?t tca gtt g%a g?a gaa atc act aag cgt tta gtt tct 677
Arg Ala Asn Gly ser val Gly Gly Glu Ile Thr Lys Arg Leu val ser
45 50 55
ttc gct caa cag caa atg g%t g?a aca caa caa taattaaaat taaaaagcaa 730
phe Ala GIn GIn GIn Met Gly Gly Thr GIn GIn
60 65 70
tggataatgg gtggggttta atccccactc ttttttatgt tctgcaaaat aggcatttcg 790
gaatacaatt gtatgaaagg attatgtata ataaaaagat ggcacaagac aaggagatgg 850
aagggttgag aagagaagat ttgattgcgc cggagaagta taatgcggtt gatgaaattg 910
aaaaatttaa atcttcccgc gataagaccg cattgatctg ggaagatgaa tcagggcgtc 970
aagtgtcatg gtcctatgaa aaattgattg aaaaggctta caaaatcggc agcatattga 1030
'cccgttctgg actgaaaaaa ggtgacaagc ttatégtgat gatgccgcgg ataccggaaa 1090
cgtatgccgt gtacatggcc attitaaaag ctggaatggt ggtcatccca tgttccgaaa 1150
tgcttcgggc gaaagacttg gattacagga tcaagcatgc aggcgtcaaa ggagccgtceg 1210
tat ' 1213
<210> 105
<211> 70
<212> PRT
<213> Bacillus Ticheniformis
<400> 105

Met Ala GIn Asn Asn Arg Gln Ser Ser Ser Asn Gln Leu Leu val Pro
1 5 10 15
Gly Ala Ala GIn Ala Ile Asp GIn Met Lys Phe Glu Ile Ala ser Glu
‘ 20 25 30
Phe Gly val Asn Leu Gly Ala Glu Thr Thr ser Arg Ala Asn Gly Ser
35 40 45
val Gly Gly Glu Ile Thr Lys Arg Leu val ser phe Ala Gln Gln Gln
50 55 60 :

Met Gly Gly Thr GIn GlIn
65 - 70
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<210> 106
<211> 1196
<212> DNA
<213>

<220>
<221>
<222>

<400> 106
cattgtacga

gatttttaat
agggtatgeg
ggcgcttgaa
ggccgatccc
cgcttegeac
aatgaaataa
tcaacaattg

gaaaaaggag

gca
Ala

ety

oty

aat
Asn
60

gag

cag
Glu

GIn

gtc
val

2
45
2y

gctcggegga
aagtgattta

cag
Gln
30

gaa
Glu

CQt
His

ctgctgaccy
tgactccttt
ttcgeegtcec
atcttcttct
ttttttattt
gatataacgg
e

<212> PRT
<213>

CDS
(501)..(695)

gacttaaaat

acgattacag

cgggtccttg

aaaatcgtca
gaatggaaca
attcaggcga

‘tcgccgaccg

ccagcataaa

ttgagaatgc

gtt tta
val Leu

15
&y

aca
Thr

ctc
Leu

atg
Met

aat
Asn

gac
Asp
tattcttgtt
gagctctctt
tctttgtcat
tctttttcca
ggatgatctt
ttcacagctt
tcattgtcat

cctgttgaga

gac
Asp

tcg
Ser

aad
Lys

aaa
Lys
65

10295.204.ST25.tXt

gacillus licheniformis

cggtttatga

accgctccga

atcatgtgta

ttgagcagac

aagcgagaga

ccgcacattc

gcgecgeetgg

aagcctcagt

atg gca aga acg
Met Ala Arg Thr ésn Lys

1

cag ttc
Gin Phe

gac
Asp

tcg
Ser
35

ctt
Leu

cga
ATg
50

tattcgtttg
gatttgaacc
tatggttatg
tttcttgatc
ccgtatctgce
‘tCtCCtt‘tté
catctttgtt

tgccttettt

gacillus licheniformis

cttcgaaacg
tgatgtagtg
ccagatcaaa
tggacagctc
catcaccgca
catgattgac
cttgccaatt

ccaaatcCaaa

aaa tac gaa
Lys Tyr Glu
20

gtc gct cgc
val Ala Arg

gta cag cag
val GIn GIn

gtcagaaggc
ggaaccgctt
ttcctgaggg
aggttgagac
ttctttatca
tcctgtgttt
tttgtcttct

ttgggctttt

atccgtccga
agtccgctgc
gactatacgc
cgcgattttt
gtcactgtgc
agcgtcttct
gccaggegtt

ctaaacaagc

atc gcc
Ile Ala
25

tca
ser

aac
Asn
40

caa

gca
GlIn

Ala
55

tttttctect
tttggegttc
tttttggtat
tgatcttcat
tccgtatgcet
tcttcctgat
aattcatctt

gcacgcgtat
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caa gag
Gln Glu

g?a tct
Gly ser

gct caa
Ala Gln

tcttaacaac
gcttttatga
tcaataaatc
ataaagatct
tgtccgtecat
taaaatatga
trtttgeect

agtaccaatt

aat aag ctc ctc gtt ccc ggg
Leu Leu val Pro Gly
10

ttc
Phe

gta
val

ttg
Leu

raaataccct atggattatt cgccgggece

tttggtaagg
cttcctecegt
taggggaatt
ctgaaggttt
gttccggctg
tttgatcatc
‘tgtgggaacg

C
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785
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<400> 107

10295.204.S725.txt

get Ala Arg Thr ésn Lys Leu Leu val Ego Gly Ala Glu GIn X%T Leu

Asp Gln Phe 5%5 Tyr Glu Ile Ala ggn Glu Phe

Ser Asp ger val Ala Arg Ser ﬁgn Gly ser val
5

Lys Arg Leu val Gln GIn ?;a GIn Ala GlIn Leu
50

Lys
65

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

108
2279
DNA

<220>
<221>
<222>

<400> 108
acacgcagcc

agcggatatt
ccggcttgcé
cggcactgcet
gatcgcaggc
gattacgatt
gacgatgatg
aacttagagc

ttcccattca

aat
Asn

cgt tac
Arg Tyr

aac
Asn

3y
45

gga gca
G?y Ala

ccg
Pro

ccg
Pro
30

gcce
Ala

gag
Glu

cgc
Arg

CDS
(501)..(1463)

aaaatgaaat
gttgccatta
ccgaatgaca
cttgaaacat
aatatctgcg
ccgegegatt
gaaaatgttc
atgaaacact

gatttatgtc

cga aca
Arg Thr
15

aat
Asn

cgg
Arg

ttt
Phe

tat
Tyr

ttt
Phe

aat
Asn

aca
Thr

ctt
Leu

gag
Glu

att
Ile

Bacillus 1icheniformis

ggcctatcat
tcaagaaatg
gcgattattt
tgctgcatga
tattatttac
gcatcgcctce
tgttcgccaa

tcctttcatc

gt
val Lys Ar
1

gtt aat
val Asn

atacattaat
caaaaacggc
tttaatcaaa
acttcatgtc
ggcaaacgat
aaacaatgaa
tatcacgacg

atatagtggt

gG

gaa

att gtc
Glu

Ile val

.20

gtt
val

gtc
val
35

gtc
val
50

tct
Ser

aga
Arg

ccg
Pro

Ala

caa acc

gga
G?y Gln Thr

cag

gga gat
Gln

Gly Asp

gct gaa ctg

Glu Leu

Gly val Gln
30
Gly Gly Glu
45

Asn Gly His
60

gaccattttg
aggagcgaat
ccaaagcact
gatcatttga
gcttatatgc
aaagacaaca
gctaaggcga

agcaatgaga

aat
Asn
25

atc
Ile

gcg acg
Ala Thr

atc
ile

gt
va
40

tta
Leu

aca
Thr
55

gca
Ala

atc

acg
Ile

Ala

agg
Arg
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Leu Gly

Met Thr

Asn Asp

gaatttggca
atatcatcga
caécctttta
tcatcactgg
gggagtacga
aatacgectt
ttacctccga

aaggaggcgt

aaa aga g%c gat acc ctt tac caa atc gcg
y ésp Thr Leu Tyr Gln {1e Ala
0

att
Ile

gaa
Glu

atc

ccg
Ile

Pro

atc
Ile

tca
Ser

aac
Asn

cgc
Arg

PCT/DK03/00200
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533
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60

att
Ile

cct
Pro

gga
Gly

CCa
Pro

&y
140

aga
Arg

gct
Ala

aaa
Lys

Tttt
Phe

gaa
Glu
220

gaa
Glu
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gcgatacagt acgatgaaac agctcaggct ccaaacttcc gctatacgga caatgccggce 1613
aaacagcatg aagtatggtt tgaagacgcc cgctcgattc aggcaaagtt tgatctgatt 1673
agggaattga atttaagggg aatcagctat tggaagctcg gcctgtcctt cccgcaaaac 1733
tggctcttga tagccgatca atttaatgtt gttaaagaga cgttcccaag ttaaaggaac 1793
gttttttttc atggcagcgg atgatgatgt gatacaatat gtatggftca caaatgaatt 1853
tctttagtag gaggacacct atgaatacag cccctttcat tgctgtcgaa ggccccatcg 1913
gcgcgggaaa aacaaccttg gccagcatgc tctccgaaaa gctctcactc tctttggtea 1973
aagaaatcgt cgaagaaaac cctittcttg ataaatttta tgatgaaaaa gatgaatgga 2033
gctttcagct tgagatgttt ttcctctgea atcgctataa gcagcttgaa gataccgaga 2093
aaaagtattt gcatcatcaC atgcccgttg tttcggacta tcatatttat aaaaacctca 2153
tttttgccga acggacgctg gaaggcaaaa aacttgagaa atacagaaaa atttatcagc 2213
tgcttacaga agatctgccg aaaccaaacg tcatcattta cataagagcg agtcttccaa 2273
ctttat 2279
<210> 109
<211> 321
<212> PRT
<213> Bacillus licheniformis
<400> 109
val Lys Arg Gly Asp Thr Leu Tyr GIn Ile Ala Asn Arg Tyr Arg Thr
1 5 10 15
Thr val Asn Glu Ile val Ala Thr Asn Glu Ile Pro Asn Pro Asn Arg
20 25 30
Leu val val Gly GIn Thr Ile val Ile Pro Ile Ala Gly Glu Phe Tyr
35 40 45
Glu val Arg Gln Gly Asp Thr Leu Ala Ser Ile Gly Ala Arg Phe Asn
50 55 60
Ile Ser Pro Ala Glu Leu Ala Arg Ile Asn Arg Ile GIn val ser Ala
65 70 75 80
val Leu Pro val Gly Leu Leu Leu Tyr Ile Pro Pro Arg Pro Arg Arg
85 90 95
Asn Ile Glu Thr Asn Ala Tyr Ile Glu Pro Arg Gly Glu Ser val ser
100 105 110
Pro Ala Leu GIn Gln Ala Ala Arg Glu Ala Ser Pro Tyr Leu Thr Tyr
115 120 125
Leu Gly Ala Phe Ser Phe Gln Ala Lys Arg Asp Gly Thr Leu Glu Glu
130 135 : 140
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145

Met

Leu

Asp

Phe

Phe

225

Ser

Tyr

val

val

Glu

305

Asp

Pro

Met

Gly

Asn

Asp

210

Leu

Thr

Glu

Leu

Ser

290

Met

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

<220>
<221>
<222>

<400>
gaattggccg aaaacctcca tcgctttatg aaggacgaga
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Leu

Met

Arg

Ile

195

Phe

Arg

Ala

Ala

Met

275

Pro

Pro

110
2011
DNA

Asn

Ile

Ile

180

val

Glu

Asp

Leu

His

260

Thr

Ile

Ala

Bacillus

Ccbs

(252)..(1508)

110

Asn
val
165
Ile
Ala
Tyr
Ala
Ala
245
Asp
Tyr
Gly

Ser

Leu

150

Thr

Leu

Ala

Leu

Arg

230

Pro

Tyr

Glu

Pro

Lys
310

Lys

Asn

Thr

Ala

Arg

215

Ala

Lys

Arg

Trp

VaT

295

Ile

Glu Ile Ala égg Arg His Arg Thr Thr

Leu

Asp

Arg

Thr

Ala

Gly

Arg

val

Ticheniformis
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Gln

185

Arg

Glu

Phe

Arg

His

265

Tyr

Asp

Met

AsSn
170
Asn
Tyr
Asp
Arg
Ala
250
Gly
Ser

val

Gly

Glu

val

Gly

Arg

GlIn

235

Asp

Glu

Gly

Ile

Glin
315

ccttcccaag cccctatcac cteetttatt tgaaggatac

aagaattatc cgcttcacgg ttctattcac cattccagct

cttctgcaac ggtcatagac atagcataaa accccctgtc
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160

Ala phe Ser Asp Glu
175

Lys Asnh Arg Leu Leu
Phe Lys Asp Ile His

Glu Ala Tyr Asn GIn
220

Glu Gly Trp Leu Ile
240

GIn Pro Gly §1n Trp

ITe val Asp Phe val
270

Gly Pro Pro Met Ala
285

Glu Tyr Ala Leu Thr
300

Lys Leu Tyr Gly Tyr
320

gcggtatcaa attctttgct
actttctaga ctgttcagtc
gtaaaaaacg gcgcatgatc

acatacagag gaacaaaagg
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aagtgtgcca g ttg ttt att tat aca gtc cag ccg g?a gat tca cta ttt 290
Leu Phe Ile Tyr 15'hr val Glh Pro Gly é(s)p Ser Leu Phe
1

gtc atc g?c gcc aag ttc gga att tcg att gac cag atc cga ttg gcg 338
val {ge Gly Ala Lys Phe goy Ile Ser Ile Asp ggn Ile Arg Leu Ala

Asnh Leu I1e Ala Thr Asn Ile val Pro Gln Ala Leu Leu Ile
30 35 40 45

aat g?g ttg atc gca aca aac att gtc ccc g%a cag gct ctt tta ata 386
Gly Gly

ccg ctt tat aca tat acc gtt cag ccg g?a gac agt tat tac acg att 434
Pro Leu Tyr Thr Tyr Thr val GIn Pro gsy Asp Ser Tyr Tyr Thr Ile
50 60

gcc cgce cgg acg ttt gta tcc gtc gaa gca ttg caa aaa gca aat ccg 482
Ala Arg Arg Thr phe val Ser val gTu Ala Leu GIn Lys A;a Asn Pro
65 0 7

tct gta acc cct tcc aat atg agg ccg g?g ata aaa gtg atg att ccg 530
Ser val Thr Pro Ser Asn Met g;g Pro Gly Ile Lys g% Met Ile Pro
80

gaa ttg ccg aaa aaa ccg atc act gct tta g?a tat tac aca ctg aga 578
Glu bgu Pro Lys Lys Pro igg Thr 'Ala Leu Gly I%g Tyr Thr Leu Arg

aac ccc cgg tta gac cag gaa ttg att cat aat ttt gcc cca tac gec 626
Asn Pro Arg Leu Asp GIn Glu Leu-Ile His Asn Phe Ala Pro Tyr Ala
110 115 120 125

acg tat ctg gca ttt ttt-gaa tac cac att tca agc gac g?a tcg tta 674
Thr Tyr Leu Ala Ehg Phe Glu Tyr His igg Ser Ser Asp Gly Seg Leu -
3 14

agc gag ctg aat gat tca ccg gcc gta caa acg gct tgg aga cgg -cgc 722
Ser Glu Leu Asg Asp Ser Pro Ala ng Gln Thr Ala Trp ?gg Arg Arg :
14 5

gtt cct ccc ctc atg aca gtc acc aat cta act gaa tca g?c ttc agt 770
val Pro Pro Leu Met Thr val Thr Asn Leu Thr Glu Ser Gly Phe Ser
160 165 170

ccg tct ctt gcg cac cgc gta tta aat cag cct gcc gta aga aat cgc 818
Pro i;g Leu Ala His Arg ng Leu Asn GlIn Pro ﬁ%? val Arg Asn Arg

ctc atc gac aat att gtc caa acg att tcc aga aaa gga tat gca ggc 866
Leu ITe Asp Asn Ile val Gln Thr Ile Ser Arg Lys Gly Tyr Ala Gly ‘
190 195 _ 200 205

gtc aat att gat ttc gaa cag att ttg gag gaa gac aga gat tta ttt 914
val Asn Ile Asp She Glu GIn Ile Leu g}u Glu Asp Arg Asp ng Phe
10 5 2

tca ggt ttt ctc cgc ctg ttg aaa gag cgg ctg aag ccg tcc g%c tat 962
Ser Gly Phe 53? Arg Leu Leu Lys 3;3 Arg Leu Lys Pro Sgg Gly Tyr
: 2

gtg ttg acg att gcc gtt ccg ccg aaa aca aat gaa aat atc gcc tgg 1010
val Leu TEF Ile Ala val Pro Szg Lys Thr Asn Glu 358 ITe Ala Trp
240 5 .

Ctg aaa g?g tat gac tat g?c g?a atc g?t gca gtg agc gac ctt atc 1058
Leu Lys Gly Tyr Asp Tyr 36% Gly Ile Gly Ala ggs Ser Asp Leu Ile
255 .
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acaaaccgaa taatcccgct aacgaatttt gatactaaag

caaatttgaa aggaatgttt gcgattgaat aatgcgatcc

gagctgttaa tgtttaaaaa cctttgtctg acaaagtcat

caggatcaag agcttcgcga catcttggag cgtgatgcat

gagcatttac aaggtctatt gtcagtgaga ggtgaaaccg

acatgacagg atgactgaac aagtcattgc

catgggcgcg

caaaaaccgg tgtcaaaaac attgccacag ctatcacgga

gcgaaacgct taagcagtat ttaaacgacg cgattgacac

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

<400>

111

419
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111
ieu Phe Ile Tyr ghr val Gln Pro Gly égp ser
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agc gag
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Page 156

atc

g%c ccc
Gly Pro
285
ctc
Leu
300

ety

atc
Ile

‘cgc
Arg

tat
Tyr

gcc
Ala

att
Ile

caa
Gln

gaa
Glu

&y
380

cag
GIn
365

aaa
Lys

gtc

tgg
val

Trp

ttc
Phe

aaa
Lys

tgacatcatt atgtgattta-ttgtaaaata

cacacaataa
ggagctgcat
gggaatggtt
gcatcagatc
ttcatccaaa
ttaatctcgg
ccagaagtgc

atc

Ile Gly
15

PCT/DK03/00200

1106

1154

1202

1250

1298

1346

1394

1442

1490

1538 .

1598

1658

1718

1778

1838

1898

1958
2011



Ala

Ile

Thr

Thr

65

Pro

Lys

Leu

Ala

Asn

145

Leu

Ala

Asn

Asp

Leu

225

Ile

Tyr

Ala

Lys

Ala

TYr

50

Phe

Ser

Lys

Asp

Phe

130

Asp

Met

His

Ile

Phe

210

Arg

Ala

Asp

Tyr

WO 03/087148

Phe
Thr
35

Thr
val
Asn
Pro
Gln
115
Phe
Ser
Thr
Arg
val
195
Glu
Leu
val

Tyr

Asp

Gly
20

Asn
val
Ser
Met
Ile
100
Glu
Glu
Pro
val
val
180
Gln
Gln
Leu
Pro
Gly

260

Trp

Ile

Ile

Gln

val

Arg

85

Thr

Leu

Tyr

Ala

Thr

165

Leu

Thr

Ile

Lys

Pro

245

Gly

His

Ser
val
Pro
Glu
70

Pro
Ala
ITe
His
val
150
Asn
Asn
Ile
Leu
Glu
230
Lys

Ile

His

Ile

Pro

Gly

55

Ala

Gly

Leu

His

Leu

Gln

ser

Glu

215

Arg

Thr

Gly

Gly

10295.204.s7T25.txt

Asp GlIn Ile Arg Leu Ala Asn Gly Leu
25 30

Gly

40

Asp

Leu

Ile

Gly

Asn

120

Ser

Thr

Thr

Pro

200

Glu

Leu

Asn

Ala

Thr
280

Gln

ser

Gln

Lys

Tyr

105

phe

Ser

Ala

Glu

Ala

185

Lys

Asp

Lys

Glu

val

265

Ser

Ala
Tyr
Lys
val
90

TYyr
Ala
Asp
Trp
Ser
170
val
Gly
Arg
Pro
Ash
250

Ser

Glu

Leu
Tyr
Ala
75

Met
Thr

Pro

Gly

Arg
Tyr
Asp
Ser
235
Ile
Asp

Pro

Leu

Thr

60

Asnh

Ile

Leu

Tyr

Ser

140

Arg

Phe

Asn

Ala

Leu

220

Gly

Ala

Leu

Gly

Page 157

Ile

45

Ile

Pro

Pro

Arg

Ala

125

Leu

Arg

Ser

Arg

Gly

Phe

Tyr

Trp

Ile

Pro
285

Pro

Ala

Ser

Glu

Asn

110

Thr

Ser

val

Pro

Leu

190

val

Ser

val

Leu

Phe

270

Ile

Leu

Arg

val

Leu

95

Pro

Tyr

Glu

Pro

Ser

175

Ile

Asn

Gly

Leu

Ala

Tyr

Arg

Thr

80

Pro

Arg

Leu

Leu

Pro

160

Leu

Asp

Ile

Phe

Thr

240

Gly

Met

Pro

PCT/DK03/00200



WO 03/087148

Ile Asn Glu

290

Lys Glu Lys

305

Leu Pro Tyr

Ala val Gln
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385

Leu Ser Phe

Arg Lys val
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2014
DNA
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val Arg

Ite val
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Ser Pro

Trp Phe
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).. (1511
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ttcaaaaggc

Gly
Met
Phe

Glu

Ala val
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Phe Arg
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1icheniformis
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taaagccgat
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315
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345
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Arg Ser Ile
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410
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val Pro
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aacgccttcg
ttcatacggc
gaaatccgaa

atattgtagt

ggtcacc atg aaa aaa aca tcg ggt tcg ctg cct
Met Lys Lys Thr Ser Gly Ser Leu Pro

page 158

Gly

Lys

GIn

Phe

Arg Arg

Gln

Leu

Thr
400

Leu

val

ggcgtcatcec
cggggtgtca
acataccggc
tcccgagttc
ccagcgectg
gttccccaaa
tcaaccttcc
caagtctgta
tgtaacattt

tat ttt
Tyr pPhe

PCT/DK03/00200

60
120
180
240
300
360
420
480
540
590



caa
GlIn

tcCa
ser

aat
Asn

cag
GIn
60

tcg
Ser

gtc
val

gag
Glu

gaa
Glu

gca
Ala
140

aac
Asn

agt
ser

cgg
Arg

gaa
Glu

gaa
Glu
220

cag
GlIn

aca
Thr

cag
Gln

gat
Asp

cat
His

cat
H1s
45

ctg
Leu

gcc
Ala

gtt
val

ata
Ile

gag
Glu
125

gaa
Glu

gct
Ala

ctt
Leu

gt
va

gcg
Ala
205

agt
ser

cag
Gln

gaa
Glu

ctc
Leu

WO 03/087148

tta
Leu

caa
Gln
30

aag
Lys

tca
Ser

gaa
Glu

ctt
Leu

gaa
Glu
110

aaa
Lys

aga
Arg

gca
Ala

cag
GIn

tca
ser
15

ttg
Leu

ctc
Leu

Ttc
Phe

acg
Thr

cag
Gln
95

gaa
Glu

aaa
Lys

gaa
Glu

tac
TYyr

ctc
Leu

175

acg
Thr
190

ctg
Leu

gat
Asp

acg
Thr

cag

Gln

caa
Gln

gaa
Glu

ttt
Phe

aag
Lys

gag
Glu

atc
Ile
255

caa
GIn

cag
Gin

ata
Ile

agce
ser

gaa
Glu

ctc
Leu
80

gag
Glu

aag
Lys

agc
ser

aaa
Lys

gaa

Glu
160

aaa
Lys

acg
Thr

tat
Tyr

tgg
Trp

aag
Lys
240

gag
Glu

caa
GIn

gaa
Glu

cac
His

cgg
Arg

ctg
Leu
65

aac
Asn

ctt
Leu

cac
His

tta
Leu

acg
Thr
145

aat
Asn

caa
Gln

ddd
Lys

gaa
Glu

atc
Ile
225

gcg
Ala

gcd
Ala

ttg
Leu

aac
Asn

gag
Glu

gaa
Glu
50

gag
Glu

cgg
Arg

ctt
Leu

cgc
Arg

cat
His
130
ctg
Leu

gcce
Ala

atc
Ile

‘agce

Ser

acg
Thr
210

gct
Ala

ctt
Leu

gt
Va

agc
Ser

ctt
Leu

ctt
Leu
35

aac
Asn

cag
Arg

ata
Ile

caa
Gln

ctt
Leu
115

agc
ser

agg
Arg

cgc
Arg

gaa
Glu

cgg
Ar

195
att
Ile

tct
Ser

gaa
Glu

ctt
Leu

gcc
Ala

1029?.204.5T25.txt

ttt
Phe
20

gaa
Glu

gca
Ala

att
Ile

aaa
Lys

aaa
Lys
100

cat
H1s

caa
GIn

gaa
Glu

ctg
Leu

act
Thr
180

ctt

g Leu

ctc
Leu

cat
H1s

caa
GIn

caa
Gin
260

att
Ile

tta
Leu

gca
Ala

gca
Ala

tcg
ser

agc
Ser
85

gaa
Glu

tta
Leu

ata
Ile

aaa
Lys
aaa
Lys
165
gat
Asp

ttg
Leu

tct
ser

Tttt

Phe

aac
Asn
245

act
Thr

caa
Gln

aaa
Lys

agc
Ser

atg
Met

gca
Ala
70

gaa
Glu

acc
Thr

aca
Thr

gaa
Glu
aag
Lys
150
gat
Asp

gtt
val

gag
Glu

tat
Tyr

gcc
Ala
230

gag
Glu

gtt
val

caa
Gln

gct
Ala

tat
Tyr

aaa
Lys
55

aac

Asn

ttg
Leu

tat
Tyr

aat
Asn
tac
TYyr
135
gaa
Glu

gaa
Glu

gcg
Ala

gct
Ala
aaa
Lys
215
gat
Asp

gag
Glu

aca
Thr

aat
Ash

Page 159

gag
Glu

Tttt
Phe
40

cag
GIn

aag
Lys

ctg
Leu

gca
Ala

gta
val
120

gaa
Glu

cag
Gln

ctt
Leu

gta
val

gaa
Glu
200

agg
Arg

att
Ile

gtt
val

gag
Glu

tat
Tyr

ctg
Leu
25

cac
His

cag
GIn

gaa
Glu

agt
ser
aga
Arg
105
aaa

Lys

aag
Lys

gag
Glu

cat
H1s

tta
Leu

185

aaa
Lys

caa
Gln

gat
Asp

Tttt
Phe

caa
Gln
265

acg
Thr

10

gca
Ala

cag
Gln

ctt
Leu

gac
Asp

aaa
Lys
90

aaa
Lys

gcc
Ala

ctt
Leu

ctc
Leu
gct

Ala
170

daaa,.

Lys

aca
Thr

ctc
Leu

gca
Ala

gaa
Glu
250

gtt
val

aaa
Lys

aga
Arg

aaa
Lys

cag
Glin

aag
Lys
75

atc
Ile

caa
GIn

gaa
Glu

cat

His .

add
Lys
155

aaa
Lys

gag
Glu

aaa
Lys

gat
Asp

Tttt
Phe
235

cgg
Arg

gat
Asp

atg
Met

PCT/DK03/00200

638
686
734
782
830
878
926
| 974
1022
1070
1118
1166
1214
1262
1310
1358

1406



WO

270

gat
Asp

caa
Gin
285

Lys

caa

ccg
Gln

Pro
300

Lys

tta
Leu

aat
Asn

cct
Pro
accgcttgag
ttatgttccc
ctgtctcagt
ccgggtacat
tctectttttce
atgttttaat
ttctgcgect
tctgctgetg
<210>
<211>
<212>
<213>

<400>

113
318
PRT
Baci

113
Met Lys Lys
1

Glu Asn Leu

His Glu Leu

35

Glu
50

Arg Asn

Leu Glu

Arg
65

Asn Arg Ile

Leu Leu GIn

His Leu

Arg
115

03/087148

Ile Thr Gl

Trp val Ty
30

10295.204.5T25 . txt
275

u Trp Lys
290

aaa tgg gtc tat caa att

r Gin Ile
5

280

aaa ata aca gaa tgg aaa aaa cag gcg aaa gaa gaa aca ccc
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Leu His Ser GIn Ite Glu Tyr Glu Lys Leu His Ala Glu Arg Glu Lys
130 135 140

Thr Leu Arg Glu Lys Lys Glu GlIn Glu Leu Lys Asn Ala Ala Tyr Glu
145 150 155 160

Asn Ala Arg Leu Lys Asp Glu Leu His Ala Lys Ser Leu GIn Leu Lys
165 170 175

Gin ITe Glu Thr Asp val Ala val Leu Lys Glu Arg val Thr Glu Thr
180 185 190

‘Lys Ser Arg Leu Leu Glu Ala Glu Lys Thr Lys Glu Ala Leu Phe Tyr
195 200 205

Glu Thr Ile Leu Ser Tyr Lys Arg GIn Leu Asp Glu Ser Asp Lys Trp
210 215 220

ITe Ala Ser His Phe Ala Asp Ile Asp Ala Phe GIn Gln Thr Glu Lys
225 230 235 240

Ala Leu Glu GIn Asn Glu Glu val phe Glu Arg Thr Glu Gln Ile Glu
245 250 255

Ala val Leu GIn Thr val Thr Glu G1In val Asp GIn Leu Gin GIn Gln
260 265 270

Leu Ser Ala Ile GIn GIn Asn Tyr Thr Lys Met Asp Gin Lys Ile Thr
275 - 280 285

Glu Trp Lys Lys GIn Ala Lys Glu Glu Thr Pro Pro Gln Lys Trp val

290 295 300
Tyr Gln Ile Lys Arg Lys Asp Lys Glu Thr Lys Pro Leu Asn
305 310 315
<210> 114
<211> 2341
<212> DNA

<213> Bacillus Ticheniformis

<220>

<221> DS

<222> (501)..(1838)

<400> 114

aagcgaaagg cgagtcattt gaaggaaaag tggctgtcgc caatgtcgtc ctgaatcggg 60

tgaaagacag ccgatttcct gacagcgtaa aaagcgtgat ctatcaaaga aacgcttttg 120
agcccgttct aaacggcagc atcgagaaaa aagcagaccg cgaatcagtg gaagctgtgg 180

aagaagcggt agatcaaaat aaaaaagaaa cagaagcttt atttttctat aatcccgaca 240
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tttccgatecg tttttgacaa aaagggtgag atgatgaaag catataaagt catgacaatt 2298
Cctacgactt ttttctttaa tgaaaaagga gagctggaga aaa 2341
<210> 115
<211> 446
<212> PRT
<213> Bacillus licheniformis
<400> 115
Met Asn Arg Phe val Lys Gly Ile val Leu Leu Ser Leu Ala Ala Phe
1 5 10 15

Phe Ala Glu Cys Leu Glu Phe val %ge Asn Met ITe Leu éga Arg Glu
20

Leu Gly Glu His Gly Met Gly Leu Tyr Met Ser val Leu Pro Ser Ile
35 40 45

Phe Leu val val val Ile Aga Ser Leu Glu Leu 250 val Ser Ile Ser
50 5

Lys Phe ITe Ala Glu Ser Asn Pro Lys Leu His Glu Ser Met Leu Lys

His Ala Leu Arg ggt Thr Ala val Cys ggr val pPhe Ser Thr Sga Ala

Ala val 1le Ile Leu Pro Phe Ile Pro val Phe Asp Ser Tyr His Pro
100 105 110

Leu Ile Arg Gly Leu val Ile Gly Met Ile Pro Thr val Ala Phe Thr
115 120 125

ser Ile Ala Arg Gly Tyr Phe Met Gly val GIn Gln Met Gly Lys Ile
130 135 140

Ala Thr Ala Asn Ala Leu Lys Lys Ile Phe Gln Leu Ile Gly Leu Phe
145 150 155 160

Leu Phe Phe GIn Trp Tyr Ser Phe Glu Leu Asp Thr Ser Leu Leu Ile
165 170 175

Ser Leu Phe val Leu val Ala Ser Glu val val val phe val Tyr Leu
180 185 190 :

Phe Ser Gln Phe val Leu val Arg Arg Ala Ala Gln Lys Gly Gln Gln
195 200 205

Ile His Leu Arg Arg Asn. Asp val Leu Lys Arg Leu Leu Thr val ser
210 215 220
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cagcagctta ttttcgagcc gaaaccgctc catgatgctg atcccgectc ctgetcectg 60

tgaggtgaca atcggaatgc ccgcctggtt gatcgcctca atatcccgat aaatcgtict 120
gacagagact tcgaacatgc cggcaagctc ctttgcctge acttggcétt tattaatcaa 180
taaaatcaca atggccaaaa gccggtcaat tttcactgca gatccctcac attcatcttg 240
tgcagectct ttrtttctge tattttcatt ccatagcgca caccattctg ggatatcatg 300

acaaaaaaga ggatctcatc acccatttat ctagaaaacc acttttcagg ttacgatttg 360

tacagtttgg acatatactc cttaaaaaag gaggttttaa aaacatcata ttttatttt 419
ttg cag ttt ttc atc att gtg tcc atc gtc tat atc aag ttc aaa cgg 467
Leu GIn Phe Phe Ile ITe Vval Ser Ile val Tyr Ile Lys Phe Lys Arg
1 5 10 15
tcg gtc g?t tat cag cct tta aag ccg gca cgc atg ttg ttc cgg atc 515
ser val Gly Tyr GIn Pro Leu Lys Pro Ala Arg Met Leu Phe Arg Ile
20 25 30
atc ctt ttt tcg g?a att ttc gtt ttt ctg ctg acg atg agc geca ctt - 563
Ile Leu Phe Ser Gly ITe Phe val Phe Leu Leu Thr Met Ser Ala Leu .
35 40 45
cac cct tta tca tac ttt tat gat ctg att g?g atc gcg ctc g?a ctc 611
His Pro Leu Ser Tyr Phe Tyr Asp Leu Ile Gly Ile Ala Leu Gly Leu
50 55 60
atc ttg acc gtc tat gcg ctg aag cat gtg tcg atc gaa aat cgg g?c 659
Ile Leu Thr val Tyr Ala Leu Lys His Val Ser ITe Glu Asn Arg Gly .
65 70 75 80
g?a gtc ctt tat ttc aga acg cat tta tgg gtt gaa ttg atc gta ctc 707
Gly val Leu Tyr pPhe Arg Thr His Leu Trp val Glu Leu Ile Val Leu
85 920 95
Tt tta ttt tta tac cgg ttt ctg tac cgg atc gcc gag atc g%c cag 755
Phe Leu Phe Leu Tyr Arg Phe Leu Tyr Arg Ile Ala Glu Ile Gly GIn
100 105 : 110
ctg cag act gcg gtt tca gac g?g g?t tcg gca gct tac g?c gcc ctt 803
Leu GIn Thr Ala val Ser Asp Gly Gly Ser Ala Ala Tyr Gly Ala Leu
115 120 125
ttt gcg cag gac ccg gcg acg atg atc g?t ttt ttt gta ctg gcc gtt 851
Phe Ala GIn Asp Pro Ala Thr Met Ile Gly Phe Phe val Leu Ala val
130 135 140
tat tat gtc g?t ttc tct ttt ttt gtt tta aaa aaa g%c aga acc gaa 899
Tyr Tyr val Gly Phe Ser Phe pPhe Val Leu Lys Lys Gly Arg Thr Glu
145 150 : 155 160
gaa aag-Cgc tca gct taaaaaggca aactcgggaa attgagtttg ccttttaaac 954
Glu Lys Arg Ser Ala

165
tttagtcatg ttgtgtatga tcgatcatct gctgaagtac atcgaggaca tgctggtctt 1014
Cccggagaata aaaaatggaa gtccctgccc ttcttgattt gacgagacga aggtttttta 1074
daaacctgag ctggtgagaa acggttgact gcaggagact cagcttctct gctatttcat 1134
Taaccgaatg ctcgccttgt gagagcaggt gaagaatttt gattctcgtt gggtcagaga 1194

gcgctttaaa cgtctgtgaa acgagaaata aagtttcttc atctaactcg gcccgcacct 1254
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gtttttctgt tgtttcttga ttgtgctcac tcatgctttt caccttttcc gcgcgacttt 1314

tacctccata tcatatacca aaacataccg gttgaaaagt tttaacggat caagtcgaaa 1374

acagcgttcc ttgaagcgct tctacatatc ttgcagcaga cct 1417

<210> 117
<211> 165
<212> PRT
<213> Bacillus Ticheniformis

<400> 117

Leu Gln Phe Phe Ile Ile val ser Ile val Tyr Ile Lys Phe Lys Arg
1 5 10 15

ser val Gly T%r Gln Pro Leu Lys gro Ala Arg Met Leu ghe Arg Ile
2 5 0

T1e Leu Phe Ser Gly Ile phe val Phe Leu Leu Thr Met Ser Ala Leu
35 40 45

His PBO'Leu Ser Tyr Phe ggr Asp Leu Ile Gly é%e Ala Leu Gly Leu
5 .

Ile Leu Thr val Tyr Ala Leu Lys His val Ser Ile Glu Asn Arg Gly
65 70 75 80

Gly val Leu Tyr ghe Arg Thr His Leu ggp val Glu Leu Ile V§1 Leu
" 5 9

phe Leu Phe Leu Tyr Arg Phe Leu Tyr Arg Ile Ala Glu Ile Gly Gln
100 105 110

Leu GIn Thr Ala val ser Asp Gly Gly Ser Ala Ala Tyr Gly Ala Leu
. 115 - 120 . 125

phe Ala GIn Asp Pro Ala Thr Met Ile Gly Phe Phe val Leu Ala val
130 - 135 140

Tyr Tyr val Gly Phe Ser Phe Phe val Leu Lys LyS Gly Arg Thr Glu
145 150 155 160

Glu Lys Arg Ser Ala
165

<210> 118
<211> 2353
<212> DNA
<213> Bacillus licheniformis

<220>
<221> DS
<222> (501)..(1850)
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<400> 118 - .
aaaacagccg cagcaaaagc agcaggccgc tcctgeacag ccgaaaaaac aagcacagcc 60

aaaggctgca cctaaacaag ccgcgcctaa aaaacaggat gccgttgcag ccaatatgcc 120
gggcggattc tcgaacaacg acattaatct gttggcccaa gcggtttacg gtgaagcgceg 180
cggagaaccg tatgacggcc aggttgccgt tgcagctgtt atattaaaca ggctcgatag 240
ccctacgttc ccgaatacgg tggcgggegt tatctttgaa ccgcttgcat ttacagctgt 300
cgcggacgga cagatttata tgacgccgga tgaaacggcg aaaaaagecg ttcttgacgc 360
catcaacggc tgggatccat cagaaaatgc cacttactat tttaaccctg acacggccac 420
tagctcatgg atttggggca gacctcaaat taaaaggatc ggtaaacaca ttttctgtga 480

ataéaagcga ggtgctataa atg atc aga gga att tta atc gcc ctt tta g?t 533
%et Ile Arg Gly §1e Leu Ile Ala Leu igu Gly

gtc gcc atc gtc g?a aca agc tat tgg g?c tat aaa gaa cat cag gag 581
val Ala 1le val Gly Thr Ser Tyr ;rp Gly Tyr Lys Glu ggs Gln Glu
15 0

aaa gac gcc gtt ttg ctt cat gcc gaa aac aac tat caa agg gca ttt 629
Lys Asp Ala Val Leu Leu His A;a Glu Asn Asn Tyr ﬁgn Arg Ala Phe
30 3

cac gac tta act tat cag gtg gat cag ctg cat gat aaa atc g?g agc 677
His Qgp Leu Thr Tyr Gln VS Asp GIn Leu His ?gp Lys Ile Gly ser
5

acg ctt gcg atg aac agc aaa aaa acg ctg tct ccc gct ttg gcg gaa 725
ggr Leu Ala Met Asn %gr Lys Lys Thr Leu ;er Pro Ala Leu Ala ggu
0

gtc tgg aaa acg act tct gaa gcg cat aac aat gtc agc cag ctg ccg 773
val Trp Lys Thr Thr Ser Glu Ala His Agn Asn val Ser Gin Lgu Pro
80 8 9

ctg acc tta atg ccg ttt aac aag acc gaa gag ttt ttg gca aag gtc 821
Leu Thr Leu get Pro Phe Asn Lys 185 Glu Glu Phe Leu Aga Lys val
5 105

g?a gat ttc agc tac aaa gca gcc gtg cgc gat ctt gac aaa gag ccg 869
Gly Asp ;he ser Tyr Lys Ala ng val Arg Asp Leu égg Lys Glu Pro ‘
10 .

ctc aat aaa aaa gag tac gct tct tta aat cag-cta tat gaa aat tca 917
Leu Asn Lys Lys Glu Tyr Ala Ser Leu Asn GlIn Leu Tyr Glu Asn Ser
125 130 135

aag gat ata caa aat gaa ctg cgt aat gtc cag cat ttg att att gac 965
Lys Asp Ile GIn Asn Glu Leu Arg Asn val Gln His Leu Ile Ile Asp
140 145 150 155

aaa aat ttg aga tgg atg gat gta gaa ctt gcg ctc gcg tcc ggc caa 1013
Lys Asn Leu Arg Trp Met Asp val Glu &gu Ala Leu Ala Ser i7% Gln
160 5

aaa caa agc gac aat aag att att aat g%c ttt aaa acc gtt gaa aaa 1061
Lys Gln Ser Asp Ash Lys Ile Ile égg Gly Phe Lys Thr {g; Glu Lys
175

Ser Ala ser Ala Phe Ser Asp Thr Asp Leu Ala Thr Glu Met Thr
190 195 200
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daac
Asn

ata
Ile
220

aaa.

Lys

gat
Asp

tat
Tyr

aac
Asn

aaa
LysS
300
aag

Lys

gtt
val

aag
Lys

ttc
Phe

cct
Pro
380

acg
Thr

tac
TYyr

aat
Asn

gaa
Glu

taacatgcct tttccttitt agcattcgga ataattcgcc ctaaacattt ccatactgaa

catatgggcg gaacgtccgc cggtaaattg aaaatgcccg gggccataaa ttttccgggc

acg
Thr
205

acc
Thr

aat
Asn

gta
val

atg
Met

aaa
Lys
285

gcc
Ala

atg
Met

ccg
Pro

gtc
val

tta
Leu
365

gaa
Glu

cgc
Arg

gaa
Glu

gcc
Ala

ccg
Pro
445
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ada
Lys

gaa
Glu

tac
Tyr

tac
Tyr

gac
Asp
270

ada
Lys

ctt
Leu

gat
Asp

gtc
val

gcg
Ala
350

atc
Ile

aaa
Lys

ctt
Leu

att
Ile

aat
Asn
430

ata
Ile

dda
Lys

ddd
Lys

aat
Asn

agc
Ser
255

att
Ile

att
Ile

caa
Gln

gaa
Glu

cag
Gin
335

ctt
Leu

tcc
ser

gcg
Ala

gct
Ala

ctc
Leu
415

gac
Asp

tac
Tyr

gag
Glu

gaa
Glu

atc
Ile
240

atc
Ile

acc
Thr

dada
Lys

Tttt
Phe

agc
ser
320

gac
Asp

gac
Asp

cat
His

aaa
Lys

tta
Leu
400

sty
sty

aac
Asn

cag

Gin

gcg
Ala
225

aaa
Lys

agt
ser

gaa
Glu

gat
Asp

ttg
Leu
305

tcg
ser

gat
Asp

gac
Asp

daa
Lys

gca
Ala
385

gtc
val

acg
Thr

acg
Thr

gac
Asp

caa
GIn
210

cgc
Arg

gta
val

atg
Met

aaa
Lys

gaa
Glu
290
aaa
Lys

caa
Gln

gtc
val

oty

aaa
Lys
370
agc
ser

acg
Thr

att
Ile

gaa
Glu

ttg
Leu
450

oty

aag
Lys

tcg
Ser

cag
Gln

&ty
275

aaa
Lys

aaa
Lys

tac
Tyr

tgg
Trp

gag
Glu
355

aga
Arg

ctg
Leu

aac
Asn

gaa
Glu

gag
Glu
435
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tac
Tyr

att
Ile

aaa
Lys

gac
Asp
260

gga
Gly

atc
ITe

aac
Asn

gac
Asp

ctc
Leu
340

att
Ile

gac
Asp

aat
Asn

gag
Glu

aac
Asn
420

aag
Lys

gac
Asp

gcc
Ala

agc
Ser
245

cct
Pro
tat
Tyr

agc
ser

2ty

Q?C
528

tat
Tyr

acc
Thr

ttg
Leu

cccC
Pro

ctt
Leu
405

gat
Asp

gtt
vai

cat
H1s

caa
Gln
230

ety

gat
Asp

ccg
Pro

tta
Leu

tat
Tyr
310

gtc
val

ccg
Pro

aty

ccg
Pro

aac
Asnh
390

tcg
ser

aca
Thr

cag
Gin

tta
Leu
215
aaa
Lys

aag
Lys

caa
Gln

gtt
val

aac
Asn
295

ada
Lys

a1y

gac
Asp

Tttt
Phe
aag
Lys
375
gta
val

caa
Gln

TtcC
Phe

daa
Lys

caa
GlIn

ttc
Phe

aaa
Lys

aaa
Lys
tat
Tyr
280
gat
Asp

acg
Thr

gt
Va

agc
Ser

aat:

Asn
360

cCccC
Pro

aaa
Lys

gaa
Glu

cgc
Arg

atg
Met
440

&y

gcc
Ala

acg
Thr

gcg
Ala
265

ctg
Leu

gcg
Ala

gaa
Glu

ttt
Phe

atc
Ile
345

gca
Ala

aaa
Lys

gtt
val

gt
va

atg
Met
425

aaa
Lys

ada
Lys

cag
Gln

aac
Asn
250

gat
Asp

att
Ile

tca
Ser

gac
Asp

tca
Ser
330

cgc
Arg

aag
Lys

cta
Leu

cag
Glin

ctc
Leu
410

ttc
Phe

agc
Ser

aga
Arg

gac
Asp
235

agg
Arg

att
Ile

caa
Gin

dacC
Asn

ctg
Leu
315

Tt -

Phe

atc
Ile

gat
Asp

acg
Thr

gag
Glu
395

tgc
cys

atc
Ile

gca
Ala

taaaaacgat agatcaaagg gaaaaggcga
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agcggaggaa taatatgaaa acaatcgaac ggttattatt taagatactc gtcgtacaga 2060
cggtcatttt aatcagcgtg cagcttcttt ttcatttctc caaggctgag ccttatctgt 2120
Caaaggtcgt gcagtatgaa ggcgtgaaca acatgaaaat cggcgaatgg atcgagacat 2180
ttaagccgta attcacgcta aaatctcccce tttttegect aatacatgat acaatcctat 2240
. aaggagtacc agatagcaag gagaggaatt atggaaaaga aattatgcat tgcaatagac 2300
ggccctgegg cagccggaaa aagcaccgtg gcgaaaatcg tggccagaaa aaa 2353
<210> 119
<211> 450
<212> PRT
<213> Bacillus licheniformis
<400> 119
¥et Ile Arg Gly §1e Leu ITe Ala Leu igu Gly val Ala Ile Xg] Gly

Thr ser Tyr ;gp Gly Tyr Lys Glu gés Gln Glu Lys Asp éga val Leu

Leu His Ala Glu Asn Asn Tyr GIn Arg Ala Phe His Asp Leu Thr Tyr
35 40 45

Gln val Asp GIn Leu His Asp Lys Ile Gly Ser Thr Leu Ala Met Asn
50 55 60

ser Lys Lys Thr Leu Ser Pro-Ala Leu Ala Glu val Trp-Lys Thr Thr
65 70 75 80

Ser Glu Ala His Asn Asn val Ser GIn Leu Pro Leu Thr Leu Met Pro
85 90 95

Phe Asn Lys Thr Glu Glu Phe Leu Ala Lys Vval Gly Asp Phe Ser Tyr
100 105 110

Lys Ala Ala val Arg Asp Leu Asp Lys Glu Pro Leu Asn Lys Lys Glu
115 120 125

Tyr Ala ser Leu Asn GIn Leu Tyr Glu Asn Ser Lys Asp ITe GIn Asn
130 135 140

Glu Leu Arg Asn val GIn His Leu Ile ITe Asp Lys Asn Leu Arg Trp
145 150 155 160

Met Asp val Glu Leu Ala Leu Ala Ser Gly Gln Lys GIn Ser Asp Ash
165 170 175

Lys Ile Ile Asn Gly Phe Lys Thr val Glu Lys Ser Ala Ser Ala Phe
180 185 190
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Ser
GIn
Ala
225
Lys
ser
Glu
Asp
Leu
305
Ser
Asp
ASp
Lys
Ala
385
val
Thr

Thr

Asp

Asp

GIn

210

Arg

val

Met

Lys

Glu

290

Lys

Gln

val

Gly

Lys

Ser

Thr

Ile

Glu

Leu
450

WO 03/087148

Thr

195

Gly

Lys

Ser

GlIn

Gly

Lys

Lys

Tyr

Trp

Glu

355

Arg

Leu

Asn

Glu

Glu
435

Asp

Tyr

Ile

Lys

260

Gly

Ile

Asn

Asp

Leu

340

Ile

Asp

Asn

Glu

Asn

420

Lys

Leu

Asp

Ala

ser

245

Pro

Tyr

ser

Gly

Gly

Tyr

Thr

Leu

Pro

Leu

405

Asp

val

Gly

His

Gln

230

Gly

Asp

Pro

Leu

TYyr

310

val

Pro

Gly

Pro

Asn

390

sSer

Thr

GlIn

Ala

Leu

215

Lys

Lys

GlIn

val

Asn

295

Lys

Gly

Asp

Phe

375

val

Glin

phe

Lys

200

Gln
Phe
Lys
Lys
TYyr
280
Asp
Thr
val
Ser
Asn
360
Pro
Lys

Glu

Arg

Met

440
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Gly

Ala

Thr

Ala

265

Leu

Ala

Glu

Phe

Ile

345

Ala

Lys

val

val

Met

425

Lys

Lys

Gln

Asn

250

Asp

Ile

ser

Asp

ser

330

Arg

Lys

Leu

Glin

Leu

410

Phe

ser

Arg
ASp
Arg
Ile
Gln
Asn
Leu
315
Phe
ile
AsSp
Thr
Glu
395
Cys
Ile

Ala

Thr Glu Met Thr Asn Thr

Ile

220

Lys

Asp

Tyr

Asn

Lys

Lys

val

Lys

Phe

Pro

380

Thr

Tyr

Asn

Glu
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205

Thr

Asn

val

Met

Lys

Ala

Met

Pro

val

Leu

365

Glu

Arg

Glu

Ala

Pro
445

Lys

Glu

Tyr

Tyr

Asp

Lys

Leu

Asp

val

Ala

350

Ile

Lys

Leu

Ile

Asn

430

Ile

Lys
Lys
Asn
Ser
255
Ile
ITe
Gin
Glu
G1n
335
Leu
ser
Ala
Ala
Leu
415

Asp

Tyr

Glu

Glu

Ile

240

Ile

Thr

Lys

Phe

Ser

320

Asp

Asp

His

Lys

Leu

400

Gly

Gly

Asn
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<210> 120
<211> 1355
<212> DNA
<213> Bacillus Ticheniformis

<220>
<221> CDS
<222> (249)..(1355)

<400> 120 :
attcccectyg atgtcatgat ggatcttccg agaattacga tgataggaag acttcacata

tatattgaaa accacagagg gcttttgctt ttcagcgata cggaagtaag gctgatgetc
aaacaggggc agtgcatcat tcaaggcaaa gactttgtca tcaaaacgat tttgcctgag
gaaattctgc ttgaaggcac gattgagctt gtccgctata tcgattcata agtcgggggg

aaagaagc gt? aag aat aaa tgg ctt tct ttt trt tca g?a aag atc cag
Val Lys Asn Lys Erp Leu Ser Phe Phe ier Gly Lys Ile Gln
1 0

ctt aag ata acg g?a aaa ggg atc gaa cgg tta tta aat gaa tgc acc
ieu Lys Ile Thr Gly Eys Gly Ile Glu Arg Egu Leu Asn Glu Cys ggr
5 0

agg cgc aac atc ccg atg trt aat gta aag aaa aag aaa gac gcc gtc
Arg Arg Asn Ile gro Met Phe Asn Vval Z%s Lys Lys Lys Asp Aga val
5 4

TLt ctt tat att ccg ctt tct gat gta cat gcc ttc cgg aag gtc atc
Phe Leu Tyr Ige Pro Leu Ser Asp Val His Ala Phe Arg %ys val Ile
5 55 0

aga ggc ttc gac tgc aag tgc agg ttc atc aaa cga aaa g?g ttt cct
Arg Gly P?e Asp Cys Lys cys-égg Phe Ile Lys Arg %gs“G~y Phe Pro
6 .

ttc ctc gtg cag aag tct aaa cgg aat agc ggc ttc act ttt g%a gtt
Phe ggu val GIn Lys Ser Lgs Arg Asn Ser Gly Phe Thr Phe Gly val
8 90

gct gca trt trt atc atc atg ttc cta ttg tcc aac atg ctt tgg aaa
Ala Ala Phe Phe Ile Ile Met Phe Leu Leu Ser Asn Met Leu Trp Lys
95 100 105 110

att gat att aca gga gcc aat cca gag aca gaa cat caa atc aga cag
Ile Asp Ile Thr Gly Ala Asn Pro Glu Tgr Glu His GIn Ile ?;g Gln
115 120

caa ttg gat caa atc ggc gtc aaa aaa g?c cgc ttt cag ttt tca atg
GIn Leu Asp E;B ITe Gly val Lys &gg Gly Arg Phe GIn 528 ser Met

Ctg acc ccg gaa aaa att cag cag gcg ctc aca aag cgg gtc gaa aac
Leu Thr Pro Glu Lys Ile Gln ggg Ala Leu Thr Lys Agg val Glu Asn
145 1

atc act tgg gt g%c att gag tta aac g?t acc gcc ctt cac atg aaa
Ile Thr Trp val Gly Ile gég Leu Asn Gly Thr Ala Leu His Met Lys
160 170

gtc gft gaa aag aat gaa cct gac aaa gaa aaa tat atc g?t ccg agg
Gly

val val Glu Lys Asn Glu Pro Asp Lys Glu Lys Tyr Ile Pro Arg
175 180 185 190
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cac
His

aaa
Lys

atg
Met

aly

acg
Thr
255

aca
Thr

Tttt
Phe

aaa
“Lys

aag
Lys

aaa
LyS
335

gac
Asp

Cac
. His

atc
Ile

ety

ctc
Leu

gca
Ala
240

gtt
val

agt
ser

tca
ser

cac
H1s

gag
Glu
320

gaa

‘Glu

ddaa
Lys

cac
His

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

<400>

WO 03/087148

gtc
val

gag
Giu

gtt
val
225

ada
Lys

cct
Pro

cac
His

Tttt
Phe

tcg
Ser
305

cqt
H1s

gca
Ala

aat
Asn

gag
Glu

121
369
PRT

gcc
Ala

ccg
Pro
210
tce
Ser

sty

ctt
Leu

aag
Lys
aaa
Lys
290
ctg

Leu

atg
Met

ott
val

cgg
Arg

Bacillus

121

Xa1 Lys Ash Lys

Ile Thr Gly Lys
20

Asn Ile Pro Met

35

aaa
Lys
195

ctc
Leu

&ty

ada
Lys

gag
Glu

cta
Leu
275

aaa
Lys

cat
His

agg
Arg

ctt
Leu

cag
GIn
355

add
Lys

gtc
val

ctg
Leu

atc
Ile

aca
Thr
260

tcc
ser

gaa
Glu

ttt
Phe

gag
Glu

aga
Arg
340

aga
Arg

&ty

acg
Thr

atc
Ile

tat
Tyr
245

tca
ser

ctc
Leu

gac
Asp

ata
Ile

agc
Ser
325

adgg
Arg

cg9
Arg
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gcg acc atc

Ala

gt
va

a1y
230

&y

ttt
Phe

3ty

ttc
Phe

aat
Asn
310

gaa
Glu

aat
Asn

gaa
Glu

1icheniformis

Trp Leu Ser Phe
5

Gly Ile Glu Afg

Thr

aac
Asn
215

agc
ser

gaa
Glu

gac
Asp

tca
Ser

tcg
ser
295

Tttt
Phe

caa
GIn

cga
Arg

cat
His

Phe

Leu
25

phe Asn val Lys Lys
40

Ile
200

cag
Gln

gaa
Glu

acc
Thr

gtt
val

tta
Leu
280

cgc .
Arg

aag
Lys

atc
Ile

aat.
Asn

tat
Tyr
360

tcg aaa atg

Ser

cac
H1s

gag
Glu

tgg
Trp

ttt
Phe
265

acc
Thr

ccg
Pro

ctt
Leu

aaa
Lys

ety
345

cag
Gln

Lys

gtt
val

gaa
Glu

tac
Tyr
250

acg
Thr

atg
Met

aag
Lys

cct
Pro

agg
Arg
330

aaa
Lys

tgt
cys

ser Gly Lys
10

Leu Asnh Glu

Lys Lys Asp
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Met

gaa
Glu

aag
Lys
235
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ctg att gac gcg ctg gaa gat ctg g
Lteu Ile Asp Ala Leu Glu Asp Leu G

230

aat gtc gat tta g
Asn Val Asp Leu g

aaaagataga tgaacaggag

cttgacattt
ggaggaaaga
gaactggcta
tataaacctt
gatttattta
cgctttageg
cgaattggaa
<210>
<211>
<212>
<213>

<400>

125
251
PRT

125

%et,Lys Asp

Trp Asn Asn

Arg Ile Tyr

35

Glu
50

Gly Pro

Arg Ala

65

Lys

Glu Lys Ala

Glu Gly Phe

val
115

Asn Asnh

Asn Gly Gly

tatttttttg
tgaaaacgtt
aaaggcttaa
cactcgttct
tttttgaggg
ggcttagaat

aaaaagagagd

Bacillus

Ser

Ile

20

Ala

Asp

Thr

Lys

Gly

Asn

Asn

235

220 - -

gacgacctgt
ttaagtatac
aataaaggaa
tgtgtcgagg
ggcgcataaa
ggatgaaaat
aggcgtgctc

gctgttcgat

Ticheniformis

Met Leu Lys-Glu
5

Lys
Lys Phe
Glu

Pro

Asn
70

TYr

Gly
85

Gly
Pro Asn
Thr

Arg

Met Gly

Glu

Lys

Gly

Leu

55

val

ser

Gly

Ala

val
135

Lys

Arg

40

Asn

Pro

Glu

Ala

Ala

120

Ser

tttgtctatc

tttacgtata

caaacggtga

attgactgaa

gggatcgcaa

gagcgccage

ser

Ala

25

Glu

Gln

Lys

Glu

Met

105

ASp

Gly

aagcgcactt

ctggctcaaa

225

Gly Ile

10

Tyr

Ser Lys Asp

ITe Tyr val

Asn

Leu

Ile
75

Ala

Asn

Tyr
90

ASp

val Ile val

val Arg Ser

Ser val Ala
140
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Ala
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Phe

Glu

Glu
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Thr
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Tyr

tttttttatt
gtgaacttta
cgctgaacat
tttcccttga
tttttgaatg
acgatgacaa
ttgtttacaa

agaagattag

Gly

Asn

30

Ala

val

Arg

Leu

Ala

110

Phe

Met

?g gcg taaaaagagg ccctgaaaaa atcgggaaag
Sy Ala

gtaaagttaa
cattcccaat
gacacaagaa
aaagggaaaa
tctgattgaa
acatactgat

agtaaacaga

cta

Arg
15

Thr
Lys
Leu
Ala
Arg
95

Leu
Gly

Phe

aa gac gtt cag caa gtt tac cat
Tu Asp gaé Gin GIn val Tyr His
4
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Gln

Glu

Ile
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Thr

Lys
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Thr Ala val Ile Gly Phe Glu .Gly Lys Thr Ala Asp Glu Thr Leu
145 150 155 160
Glu Leu Leu Met Glu Ala Asp Ile Asp val Arg Asp ITe Leu Glu Glu
165 170 175
Asp Asp Ala val Ile val Tyr Ala Glu Pro Asp Gln Phe His Ala val
180 185 190
Gln Glu Ala Leu Gln Asn Ala Gly Ile Thr Glu pPhe Thr val Ala Glu
195 200 205
Leu Thr Met Leu Ala GIn Asn Asp val Ala Leu Pro Glu Asp Ala Arg
210 215 220
Ala GIn Phe Glu Lys Leu Ile Asp Ala Leu Glu Asp Leu Glu Asp val
225 230 235 240
Gln Gln val Tyr His Asn val Asp Leu Gly Ala
245 250
<210> 126
<211> 1888
<212> DNA
<213> Bacillus Ticheniformis
<220>
<221> CDS
<222> (3)..(1385)
<400> 126
ag aag gat gct gcg cgc cgg aat gtc gat gat gct cgt aca ggc atc
iys Asp Ala Ala Arg Arg Asn val Asp Qgp Ala Arg Thr Gly {ge
5

att gct ttc tcc att cta tat ttg
ITle Ala Phe Ser Ile Leu Tyr Leu

gcec ctt
Ala Leu

20

g?c g?a aca gaa aac aac
Gly gsy Thr Glu Asn Asn

tat gtc att cgc atg gtc agt ctc

Tyr val

Ala Leu

Ile Arg Met val Ser Leu
50 55

ITe Arg pPhe phe GIn

gcg ctg atc aga g?c ttt ttc caa
Gly

65

70

gcc gtt tca cag gta gtt gaa caa

Ala val

80

Ser Gln val Xa1 Glu Gln
5

acg gcc act tac ttg gtg atc aaa
Thr Ala Thr Tyr Leu val Ile Lys

100

tcc
Ser

a1y
40

gcg
Ala

&

att
Ile

gta
val

gcc
Ala
25

ctg
Leu

cta
Leu

cac
His

gcc
Ala

tta
Leu
105

ccg
Pro

acg
Thr

ctg
Leu

cag
GlIn

aga
Arg
90

aac
Asn

Tttt
Phe

ctt
Leu

gtt
val

atg
Met
75

atc
Ile

ety
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atg
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gtc
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gca
Ala

cat
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ccg
Pro
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ttt
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ctt
Leu

gag
Glu
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gtc
val

atc
Ile

ccg
Pro

cta
Leu

gtc
val
110

atg
Met

gt
va

ttg
Leu
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Thr

tta
Leu
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gtc
val
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ctg
Leu

gca
Ala

atg
Met
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ctg
Leu

gcg
Ala

atc
Ile

gcg
Ala

acc
Thr
240

cag
Glin

ttg
Leu

cct
Pro

tta
Leu
aag
Lys
320
atc

Ile

att
Ile

atc
Ile

gtc
val

ttc
Phe

ctg
Leu
145

ttt
Phe

gcg
Ala

atg
Met

gt
Va

acg
Thr
225

aac
Asn

atc
Ile

tcg
ser

gac
Asp

ttcC
Phe
305

cag
GIn

Ala

ttg
Leu

atg
Met
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act
Thr
130

aag
Lys

aaa
Lys

ata
Ile

att
Ile

acg
Thr
210

gca
Ala

aaa
Lys

att
Ile

&ty

atg
Met
290

tcg
Ser

aaa
Lys

ctt
Leu

gca
Ala

att
Ile
370

tat
Tyr
115

ctt
Leu

ccg
Pro

gag
Glu

ccg
Pro

gca
Ala
195

ctg
Leu

ttc
Phe

gat
Asp

ctc
Leu

ccg
Pro
275

oty

ctc
Leu

ttt
Phe

dac
Asn

acg
Thr
355

ada
Lys

9cg

tac
TY"r

aac
Asn

ctg
Leu

ctt
Leu
180

gcc
Ala

tac
Tyr

ety

ttc
Phe

ttc
Phe
260

gtt
val

cga
Arg

tte
Phe

gcg
Ala

gtt
val
340

gcg
Ala

cgc
Arg

act

Thr:

Tttt
Phe

ctt
Leu

ttc
Phe
165

tac
Tyr

&ty

gt
Va

ctg
Leu

cct
Pro
245

atc
Ile

tac
TYr

gat
Asp

acc
Thr

gtt
val
325

ccg
Pro

ctc
Leu

cat
His

Tttt
Phe

tcc
Ser

gtt
val
150

agc
ser

cag
Gln

tat
Tyr

CcCa
Pro

aca
Thr
230

gct
Ala

gtt
val

acg
Thr

att

Ile

gtc
val
310

gtc
val

ctc
Leu

&ty

gcc
Ala

gcg
Ala

tgg
Trp
135

cct
Pro

tat
TYyr

tac
TYyr

caa
Gin

aag
LyS
215
ttg

Leu

tta
Leu

ctt
Leu

ttcC
Phe

ttg
Leu
295

aac
Asn

agc
ser

atc
Ile

Tat
Tyr

&ty
375
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gct
Ala
120

cag
Gln

tca
ser

gcc
Ala

att
Ile

aac
Asn
200

ctt
Leu

att
Ile

aac
Asn

ccg
Pro

ttt
Phe
280

ttc
Phe

gct
Ala

ttg
Leu

aag
Lys

tca
Ser
360

tat
Tyr

ttg
Leu

aaa
Lys

gcc
Ala

gcc
Ala

gat
Asp
185

atc
Ile

gt
va

ccg
Pro

aaa
Lys

gca
Ala
265

tac
TYyr

tgg
Trp

gca
Ala

atg
Met

ctg
Leu
345

gct
Ala

tcg
ser

atc
Ile

aga
Arg

gat
Asp

cct
Pro
170

acg
Thr

agc
ser

atg
Met

acg
Ala

cag
Gln
250

tca
ser

3ty

tac
Tyr

att
Ile

atc
Ile
330

ctt
Leu

tca
ser

tat
Tyr

3ty

aaa
Lys

att
Ile
155

tat
Tyr

aat
Asn

cag
Gln

att
Ile

gt
va
235

att
Ile

gte
val

tcg
ser

gcg
Ala

ttg
Leu
315

sty

caa
Gln

ctc
Leu

cgc
Arg
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gcg
Ala

aty
140

acg
Thr

gtc
val

acg
Thr

gat
Asp

ccg
Pro
220

act
Thr

gat
Asp

&

gaa
Glu

cct
Pro
300

cag
Gln

att
Ile

ay

cta
Leu

aaa
LyS
380

ttc
Phe
125

gcg
Ala

tac
Tyr

Tttt
phe

Tttt
Phe

ttg
Leu
205

gta
val

gaa
Glu

cag
Glin

atg
Met

agc
ser
285

gt
va

999
Gly

gt
va

agc
ser

tac
Tyr
365

ctg
Leu

gcc
Ala

ctc
Leu

cgg
Arg

gtc
val

aat
Asn
190

atg
Met

tct
ser

aac
Asn

gcg
Ala

gct
Ala
270

ctg
Leu

gcg
Ala

gt
va

atc

Ile

a1y
350

o2

ttt
Phe

gga
Gly

ctg
Leu

caa
Gln

a1y
175

aaa
Lys

gcg
Ala

ctc
Leu

ttt
Phe

atg
Met
255

ctt
Leu

ctc
Leu

ctg
Leu

aac
Asn

aaa
LyS
335
tcg
ser

ttt
Phe

aaa
Lys
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cgg
Arg

ctg
Leu
400

cag
GlIn

tca
Ser

ttc
Phe

taaaaagggc ttttcttttt

Tttt
Phe
385

ctt
Leu

atc
Ile

gtt
val

&y
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ttg
Leu

gtc
val

agg
Arg

tat
Tyr

cag
Gln
450

ttgtcaaaca

gtgcgecgtca

gacatcacgg

aagccgcaag

ctcgacccgg

gagggactgc

aaacacgtac

gatcagcttg

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

<400>

127
461
PRT

ctg
Leu

cag
Glin

tct
ser

ctg
Leu
435

cga
Arg

gcggctatgg
atgatcaatt

tatacggggc
gagtgctgtc
agctgctgag
tgcttctgac
ctaaaacgta

aaaaaggggt

Bacillus

127

iys Asp Ala Ala

Ala

Leu

val

Leu

65

val

phe Ser Ile
20

Gly Gly Thr
35

Ile Arg Met

50

Ile Arg Gly

ser Gln val

atc
‘Tle
390

atg
Met

ctg
Leu

ctt
Leu
405

cta
Leu

gcg
Ala

gtc

gtc
val

gct
val

Ala
420

tac
Tyr

ttg
Leu

gct
Ala

aat
Asn

ttg
Leu

cgc
Arg

cga

ctg
Leu

agt
ser

att
Ile

tac
Tyr

ttt
Phe
455

atgtaaaaaa
ttcgagaaaa
agtcaaagac
acccgtcatg
agcaacagaa
gtttgagccg
gaatgacgga

tgaagtccat

Ticheniformis

Arg Arg Asn

5

Leu Tyr Leu

Glu Ash Asnh

val Ser Leu
55

Phe Phe Gln

70

val Glu GIn

val

ser

Gly

40

Ala

Gly

Ile

acg

gtc
Thr

gcg
Ala val

att
Ile

Tttt
Phe

att
Ile
410

ttc
Phe

atc
Ile
425

aca
Thr

add
Lys

cgt
Arg
440

ttc
Phe

gt
va

aaad
Lys

aga
Arg

aggggtgtct
gaagtcaaaa
gccaaaaagc
taccgggaat
gacagccggc
tttcctgteg
cagttggéac

gtcaataagc

Asp Asp Ala

10

Ala Phe

25

Pro

Leu Thr Leu

Leu Leu Vval

His GIn Met

75

Ala Arg Ile

atg
Met
395

tca
ser

acc
Thr

ctg
Leu

aag
Lys

tcatgagatt
aaatgctgaa
acgttgaccc
ttatttactt
aggaaacggt
gaaggcttga
accagctttt

cgattgatca

Arg

Phe

Glu

val

60

Met

val
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att
Ile
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&1y
430

atc

g%; Ile

tac
Tyr

gaa
Glu

gt
va

gca
Ala

ctc
Leu

dda
Lys

gaa
Glu
445

tcc
sSer

gcc
Ala
460

Thr Gly Ile
15

Ala Glu Met
30

His val val
45
Pro Ile Leu

Gly Pro Thr

Phe Leu Leu

ttg
Leu

2y
415

3ty

atc
Ile

ggataaactg
aaacggcgcg
ggaatcagac
aatgatgaac
tgtcgatttg
caaggatact
atctccgaaa

agcggcactt

Ile

Ala

Tyr

Ala

Ala

80

Thr
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val

Phe

Leu

145

Phe

Ala

Met

val

Thr

225

Asn

Ile

Ser

Asp

Phe

305

Gln

Ala

Leu

Thr

Gly

Thr

130

LyS

Lys

Ile

Ile

Thr'

210

Ala
Lys
Ile
Gly
Met
290
ser
Lys
Leu

Ala
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TYyr

Tyr

Leu

Pro

Glu

Pro

Ala

195

Leu

Phe

Asp

Leu

Pro

275

Gly

Leu

Phe

Asn

Thr

Leu

100

Ala

Tyr

Asn

Leu

Leu

180

Ala

Tyr

Gly

Phe

Phe

260

val

Arg

Phe

Ala

val

340

Ala

85

val
Thr
Phe
Leu
Phe
165
Tyr
Gly
val
Leu
Pro
245
Ile
Tyr
Asp
Thr
val
325

Pro

Leu

Ile

Phe

Ser

val

150

Ser

GIn

TYyr

Pro

Thr

230

Ala

val

Thr

Ile

val

310

val

Leu

Gly

Lys

Ala

Tyr

Tyr

Gln

val

Ala

120

Gln

ser

Ala

Ile

Asn

© 200

LysS

Leu

Leu

Leu

Phe

Leu

295

Asn

ser

Ile

Tyr

Leu

Ile

Asn

Pro

Phe

280

Phe

Ala

Leu

Lys

ser
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Leu

105

Leu

Lys

Ala

Ala

Asp

Ile

val

Pro

LyS

Ala

265

Tyr

Trp

Ala

Met

Leu

345

Ala

Asn

Ile

Arg

Asp

Pro

170

Thr

ser

Met

Ala

Gln

250

Ser

Gly

Tyr

Ile

Ile

330

Leu

Gly

Gly

Lys

Ile

155

Tyr

Asn

Gln

Ile

val

235

Ile

val

ser

Ala

Gly

Ala

val

Thr

Asp

Pro

220

Thr

Asp

Gly

Glu

Pro

300

Leu
315

Gly

Gln

GIn

Ile

Gly

Ser Leu Leu
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Leu

Phe

val
110

Ala

125 .

Ala

Tyr

Phe

Phe

Leu

205

val

Glu

Gln

Met

Ser

285

val

Gly

val

Ser

Tyr

Leu

Arg

val

Asn

190

Met

ser

Asn

Ala

Ala

270

Leu

Ala

val

95

val

Gly

Leu

Gln

Lys

Ala

Leu

Phe

Met

255

Leu

Leu

Leu

Asn

Lys

335

ser

Phe

Ala
Leu
Ala
Met
160
Leu
Ala
Ile
Ala
Thr
240
Gln

Leu

Pro

‘Leu

LyS

320

Ile

Ile

Ile
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355

Ile
370

Met LysS

Phe
385

Leu Leu

Leu val Gln

Ile Arg Ser

val Leu

435

Tyr

GIn
450

Gly Arg

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

128
1852
DNA
Baci

<220>
<221> CDS
<222> (501
-<400> 128
tcactttttg
ccgcgcggaa
acgcgcetgtc
cggtttattc
agccatcaaa
agaaagcgaa
aagaaagcct
aatttcgtga

tttaaaggtg

gac
Asp

g?c aag
Gly Lys
gaa
Glu

att
Ile
30

gaa
Glu

cag

cc
Glin e

.Pro

cgc
Arg
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Arg His

Met Leu

Ala Leu

405

Ala val

420

Tyr Leu

Leu Asn

1lus

.. (1349)

aatcagctgt
acattcggaa
gccecgecttt
gtagcattaa
acgcttggag
agaaacatca
ggaacaccta
tgtcacagaa

gtgtaggtac

gaa gaa
Glu Glu
15

caa gag
Gln Glu

acc att
Thr Ile

Ala

Ile
390

Leu

val

Ala

Arg

gaa
Glu

att
Ile

ttc
Phe
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Gly Tyr Ser Tyr Arg Lys Leu Phe

380

Lys Arg

val Met Ile Ile

395

Leu Thr Ala Gly Leu Leu

400

Ile Ser Glu C1y Gln

410

Ser Ile Phe Tyr

Phe I1e Thr Thr Ala

425

Ile val Gly ser

Glu Ile Phe

445

Arg val
440

TYyr Lys Leu Leu

Ala
460

Phe
455

Phe Lys Arg Lys Ser

1icheniformis

cagacgcttt gaagctggaa aacacagctt tttaccatga

gatcgaaaga ccacagagaa agctatgacg ttgtgacggc

cggttctcag cgagctctgc cttccgettg tgaaaaaaga

aagccgcttc ggctgatgaa gaaattgaaa cgggcaaaaa

gcaaaattga aaccgtacat tcttttcagc tgccaataga

ttgtcatcaa aaaacaatcg cagacaccga agaaatttcc

ataaatctcc tattgaaggt taaattattc gttttcttca

ggaaaattca tgagaaaata gaattataaa aatggcagtg
atg aag cat tca ttc tct cgt ctc ttc gga ctt
Met Lys His Ser Phe Ser Arg Leu Phe Eoy Leu
1 5

aat aaa
Asn Lys

gca
Ala

gag

att gct gaa cat gat
Glu

ITe Ala Glu His Asp
20

acg
Thr
25

cca
pPro

cct
Pro
40

aac
Asn

gta
val
35

cgt ttt

g?c gat ata att
G Arg Phe

y Asp Ile Ile

tca
ser

tta
Leu

gaa

gaa aaa att aaa
Glu

Glu Lys Ile Lys
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45

50

acc att cat aca cac g%c att atc cag
Gly

Thr Ile His Thr His

60 65

Ile Ile GIn

gag cgg gaa ggc caa tat gaa ctc ata
Glu Arg Glu Gly GlIn Tyr Glu Leu Ile

80

gcg gtt caa acg ctc gat tgg gag aag

Ala val GIn Thr Leu Asp Trp Glu

95

Lys
100

ttt tca gat aca gag acc gct tct gtc
phe ser Asp Thr Glu Thr Ala Ser val

110

115

agg gaa gaa tta tct tcg att gaa gag
Arg Glu Glu Leu Ser ser Ile Glu Glu

125

130

tta gag ctt cac gat ttg acg cag gaa
Leu Glu Leu His Asp Leu Thr GIn Glu
140 145

Lys
160

aag g?c cag tca aca atc gcc aat aag
Gly GIn Ser Thr ITe Ala Asn Lys

gaa gag gtg cag gaa gcg atc ttg aaa

Glu Glu val GIn Glu Ala Ile Leu

175

Lys
180

gca aga gcg ctc ata ccg ttg aaa cag
Ala Arg Ala Leu Ile Pro Leu Lys Gln

190

195

ctg cat gaa gtc att gaa aag agt tta

Leu His Glu val Ile Glu

205

Lys Ser Leu
210

cgt gtc gtc aaa atg ctt gag cag gat
958 val val Lys Met Eeu Glu GIn Asp
25

aga aaa gcg tac agc agg gac gcg.aga
Arg Lys Ala Tyr Ser Arg Asp Ala Arg

240

cag tcc tta tca atg gt
Gln Ser Leu Ser Met Va

255

gaa gac agc
Glu Asp Ser
260

gaa gag gaa ttt gaa gaa tat att cag
Glu Glu Glu Phe Glu Glu Tyr Ile Gln

270 ‘
taaaagctcc ctatagagct
ggaatattat cgacaatatc
ttttcaagat gcagaggaca
cggtcaaatt gaccatattc

tgaactgcag tctgcccgca

275

ccg
Pro

gcc
Ala
85

gtt
val

gct
Ala

gcg
Ala

gcc
Ala

ctc
Leu
165

ada
Lys

ccc
Pro

aat
Asn

aaa
Lys

atc
Ile
245

aly

Tttt
Phe

att
Ile
70

sty

cccC
Pro

ctt
Leu

cat
H1s

ctt
Leu
150

aga
Arg

gaa
Glu

gac
Asp

gta
val

cgc
Arg
230

gcg
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gtc
val

acg
Thr

tttatttttt taggcaaaat

-attcattgct tttttcgatt

tcatccaaga attgttcgca

aagcatattt aacgaaatca

agaagcggga ggtatatatc

10295.204.ST25§txt
5

gtc gtc aga aaa aca
val val Arg Lys ;Er

gag c¢gg cgc tgg cgg
Glu Arg Arg ggp Arg

gct att att aag gat
Ala Ile i&? Lys Asp

atc gaa aac ctt cag
Ile Glu Asn Leu GIn
120

gct tat gca agg ctt
Q;? Tyr Ala Arg Leu

gca caa agg ctt g?a
Ala Gin Arg Leu gsg

ctg tta aag ctt ccg
Leu Leu Lys Leu Pro
170

att tca gag cgc cac
ITe Ser Glu Arg His
185
ctt cag gtc aag ctg
Leu GIn val Lys Leu
200
aaa caa acc gaa gac
Lys GIn Thr Glu Asp
215

aag cct aaa cca aag
Lys Pro Lys Pro Lys
235

atg aat acg att cgc
Met Asn Thr Ile Arg
250
aaa ctg aat acg gaa
Lys Leu Asn Thr Glu
265
att cga ata ccg aaa
Ile Arg Ile Pro Lys
280
atctatgggg gagcgtctat
gcttaccgta tgctcgggtc
gaccttcagg aaaaagatat
atcacaaacc gctgcataaa

ggggaatggc ttccggaacc
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gcaggtggcg ctttcagctc aaatcccgge tgagtacgtt gaagagaaag aaaaggtatc 1709

ctatgctttt ctggtagtta tgagccgatt aaatcctgta gaaagagccg ttttgatgtt 1769
tagagaagta tttggatatc attacaagga aatttcgtcc attatcggga agtcggaagc 1829
gaactgtcgt caaatccaca gcc 1852
<210> 129

<211> 283

<212> PRT '

<213> Bacillus licheniformis

<400> 129

Met Lys His Ser Phe Ser Arg Leu Phe Gly Leu Gly Asp Lys Glu Glu

1 5 10 15

Glu Ala Glu %%e Ala Glu His Asp Egr Asn Lys Glu Glu %ée Glin Glu

Ile Pro ¥§1 Gly Asp Ile Ile Zgo Asn Arg Phe GIn Zgo Arg Thr-Ile

Phe Sgr Glu Glu Lys Ile %ys Glu Leu Ala A1a'ggr Ile His Thr His
5 5

Gly Ile Ile GIn pro Ile val val Arg Lys Thr Glu Arg Glu Gly Gin
65 70 - 75 80

Tyr Glu Leu Ile Ala Gly Glu Arg Arg Trp Arg Ala val GIn Thr Leu
: 85 : 90 95

Asp Trp Glu Lys val Pro Ala Ile Ile Lys Asp Phe Ser Asp Thr Glu
100 105 110

Thr Ala Ser val Ala Leu Ile Glu Asn Leu Gln Arg Glu Glu Leu Ser
115 120 125

ser Ile Glu Glu Ala His Ala Tyr Ala ArgALeu Leu Glu Leu His Asp
130 135 140

Leu Thr GIn Glu Ala Leu Ala GIn Arg Leu Gly Lys Gly GlIn Ser Thr
145 150 155 160

Ile Ala Asn Lys Leu Arg Leu Leu Lys Leu Pro Glu Glu val Gln Glu
165 170 175

Ala Ile Leu Lys Lys Glu Ile Ser Glu Arg His Ala Arg Ala Leu Ile
180 185 190 '

Pro Leu Lys GIn Pro Asp Leu GIn val Lys Leu Leu His Glu val Ile
195 200 205

rPage 187



Glu

Leu

225

Arg

val

Glu

Lys

210

Glu

Asp

Glu

Tyr

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

<220>
<221>
<222>

<400>
gcagacctga

WO 03/087148

ser

Gln

Ala

Asp

Ile

275

130
1495

Leu Asn val
Asp Lys Arg
230

Arg Ile Ala
245

ser Gly val
260

Gln Phe Thr

Lys

Met

Lys

Ile

10295.204.5T25.txt

GIn Thr Glu Asp Arg val val Lys
220

Pro Lys Pro LysS

235

Asn Thr Ile Arg
25

Leu Asn Thr Glu

265

0

Arg Ile Pro Lys

280

NA
Bacillus 1licheniformis

CDS '
(501)..(995)

130

tcgtccatga

ccggacacac

ccgtacgtag

atttgaggaa

gtgttccagc

tgcatacatt

acttcctcag

aaaaggagat

ctt
Leu

cag
Gln

att
Ile

gcc
Ala
60

ctt

gaa
Glu

gcg
Ala

atc
Ile
45

gt
va

gta

agc
Ser

aat
Asn
30

att
Ile

tct
Ser

ada

ctacgaaggc
gcctgatgec
ccacgcgegg
acgtttatac-
tcggcacgag
ttgaatccat
aagtaaaaac
cctettecgt

gtgctgatta

1

atc
Ile
15

gcc
Ala

ety
&ly

aac
Asn

gcc
Ala

tta
Leu

cct
Pro

atc
Ile

aty
65

cccC
Pro

ctc
Leu

aca tat ccg

gat
Asp

aac
Asn

aga
Arg
50

aga
Arg

att

atcctgtcaa
gctttaacgg
acaaattcag
gcaaggaatg
caggctgccg
ttaatcttgc
attcccgctc

ctatatatta

ttc
Phe

a1y
35

aat
Asn

acg
Thr

gcc

agctgagcaa
caaatcaata
attcctgtat
tatgcaacag
ctccgetttc
ccggtecttt
catttcatcc

gcagcggaaa

aga
Arg
20

oty

ccg
Pro

ctc

Leu

gtc

Asp

acc
Thr

acg

cgg
Thr

Arg

tcc
ser

caa

gt
Gln

va

att
Ile
55

gac aca

Thr

tat
Tyr

aga
Arg

ttg
Leu
70

gga aaa atc

page 188

cag
Gin

gcg
Ala
40

cCa
Pro

gag
Glu

ctc

270

aaaagccttt
ccccgtcaat
tcggtecttt
ccggaatgaa
tgtcaaagcc
ggctcaaaac
aatcccatca‘
aggctctctt

ttg ctg atg tac caa gtc aaa ccc ¢
Leu Leu Met Tyr Gln val Lys Pro G
5

acg
Ala
25

ely

tac
Tyr

cga
Arg

aca

Arg Lys Ala Tyr

Gln Ser Leu Ser

255

Glu Glu Glu phe

tcgattttge
ctgcaaatat
gattacgcct
aatttatgtc -
tgaaatcacc
aaaaggcatc
aaaaaacgga
ttcgtttttg

?a gga acc
y Gly Thr
10

ttg
l.eu

cag
Gln

cgg
Arg

gac
Asp

cag

Met

Ser
240

Met

ctg
Leu

tcg
Ser

att
Ile

aga
Arg
75

acg

PCT/DK03/00200

60
120
180
. 240
300
360
420
480
533

581

629

677

725°
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Leu val Lys

sty

&y
110

ccg
Pro

aga
Arg

ttc
Phe

oty
125

ccg
Pro

cat

acg
His

Thr

atc

tgt
Ile

cys
140

cgc
Arg

CccC
Pro

aac g?a
Asn Gly

Thr Tyr
80

Tttt

gaa
Phe

Glu
95

tac
Tyr

gcc
Ala

aat
Asn

aac
Asn

cac

atg ca
His

Met

Pro

gtc
val

tgg
Trp

cct
Pro

aat
Asn

10295.204.57T25.txXt

Ile Ala

atc

gtc
Ile

val

ctg
Leu

agc
ser
115

tca
Ser

tcg
ser
130

gat
Asp

cgg
Arg

145

acc

cga
Thr

Arg
160

gt
val Ser

att
Ile

tcc

caaatgcaat ttgaacaata caacatcttg

ggagcgtata
tcgcttctca
ggttcagcag
ttttcgtatt
aaaactgtga
caaattatac
taecccggcecg
<210>
<211>
<212>
<213>

<400>

131
165
PRT
Baci

131
Leu Leu Met
1

Ala Asp Phe
Leu Asn Gly

35
Ile Arg Asn
50

Gly Arg Thr
65

Pro Ile Ala

tatggatctt
aatgggaacg
ccagccggec
ctttatcgtc
ttggatcaga
cgcttgtgtt

aagcaagttt

1lus
Tyr

Arg Thr
20

Gly GIn

Pro

Asp

Leu Arg

Gln val
5

Thr
val
Thr

Leu

tttaaaaatc
acagtcggaa
tatacgacaa
ggggtggtcg

ggcgggactg
tttagtccta

v

ggtccaggcec

T1icheniformis

Lys Pro
Arg GlIn

Ala
40

ser

Ile
55

Pro

Tyr Glu

70

val Gly

Lys

Ile Leu

val

aac
Asn
100

ctg
Leu

att
Ile

gtt
val

aca
Thr

Gly

Ala

25

Gly

Tyr

Arg

Thr

Gly
85

Lys

cgg
Arg

cag
Gln

tca
Ser

oty

ctg
Leu

aaa
Lys

aaa
Lys

gaa
Glu
150
cct
Pro
165
tattaagata
gtaatttcgt
atatggcttt
tcgccgaget
ctgaccgttt
actgtcgttc
tttatcagaa

attttaagaa

Gly Thr

10

Leu Leu

Glin ser

Arg Ile

Asp Arg
75

GIn Thr

Ile Leu Thr

cca aat
Pro Asn

ccg
Pro
105

tac
Tyr

cac
His
120

cag
Gln

tca
ser

gct
Ala
135

ctt
Leu

gtt
val

tct
Ser

gct
Ala

taatgggacc
ccgacttttt
cgccttttte
gatgtattcc
tgaccgcaag
ttttctttgt
gcgeggttac

aggaccagta

Leu Glu Ser

GIn Ala Asn

30

Ile Ile

45

Ala val ser

60

Leu val Lys

Pro Arg Gly
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Thr

Sty

atc
Ile

3ty

gta
val
155

Gln
90

&ty
aty

agg
Arg

atc
Ile

tagacgagta catttccaga

tttagggtaa
ttcgcagett
ttgctcgacc
ttgccgacgg
aaagtcgcgg
attgtatctt
aaaatttttc

tgcaaaggct

Ile Ala

15

Pro Gly

Pro Gly
Leu Asn
Thr Tyr

Glu Phe

PCT/DK03/00200
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1135
1195
1255
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1435
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10295.204.ST25.txt
85 ‘ 90 95

val Ile val Asn Arg Gln Pro Asn Pro Gly Gly Pro Phe Gly Ala Tyr
100 105 110

Trp Leu Ser Leu Ser Lys GIn His Tyr Gly Ile His Gly Thr Asn Asn
115 120 125

Pro Ser Ser Ile Gly Lys Ala val Ser Arg Gly Cys Ile Arg Met His
130 135 140

Asn Arg Asp val Leu Glu Leu Ala ser Ile val Pro Asn G1y Thr Arg
145 150 155 160

val ser Ile Thr Pro
165

<210> 132

<211> 1897

<212> DNA .
<213> Bacillus licheniformis

<220>

<221> (DS

<222> (501)..(1397)

<400> 132

tttccatcge ggtgcagttt tatacggagg ccaaaacggt catgaatgta ccaaagaccg 60

tatttgtccc tcagcctaac gtagattccg cggtcatcag gctgacgctg aggaaagage 120
cggctgtggce cgtfcaagat gctgectttt tctttcaagt cgtaaaagca agct{tgcac 180
agcgtcgaaa aacgcttttc aacaacctcg tcaacaatct gccgaatgge aaagagaata 240
_aatcaaaaat tgaaagagcg cttcaggatt cacatatcga cggaaaacga cgcggagagt 300
cgcttagcat tgaagagttc gccgtcttat ctgaccgctt gagagaagtc cttctttaat 360"
ggagggcttt ttttattgat gccgggcttt aagectgatc aggettgtca tcegttcacc 420
acttgaaggg caggcacata ggctaaagaa gcacctttac tttttcgttg cttgatgttc 480

atcaggatgg ggcttagtct atg tgt gga gt? aaa agc atg caa ttt aaa ata 533
get Cys Gly val Lys Ser Met Gin Phe i%s Ile
5

g?c gat atg gtc gtc aga aaa tct tat cga aga gat att tta ttt cga 581
Gly Asp Met val val Arg Lys Ser Tyr Arg Arg Asp ITe Leu Phe Arg
15 20 25
att ata aga att gat caa tcg gca aat.g%a gaa cct gta gcc gtt ttg 629
Ile Ile Arg Ile Asp GlIn Ser Ala Asn Gly Glu Pro val Ala val Leu
30 35 40
cac g%a gat gag gtc aga tta atc gct gac gcg cat ttg g?g gat ctt 677
His Gly Asp Glu Val Arg Leu ITe Ala Asp Ala His Leu Gly Asp Leu
45 50 55
gag att gtc cgc gag gct gag tgg cag atg aga aag cgg gaa gaa gaa 725

Glu Ile val Arg Glu Ala Glu Trp Gin Met Arg Lys Arg Glu Glu Glu
pPage 190



60

acg
Thr

ctt
Leu

cag
Gin

tcg
sSer

cct
Pro
140

gag
Glu

cac
H1s

tac
Tyr

aaa
Lys

tcc
Ser
220

ccg
Pro

dad
Lys

ctc
Leu

cgag
Arg

aga
Arg

cac
H1s

cag
Gln

gct
Ala
125

gta
val

gaa
Glu

gat
Asp

agg
Arg

att
Ile
205

cat
His

tcc
Ser

atc
Ile

aga
Arg

ety

285

WO 03/087148

atg
Met

gat
Asp

tac
Tyr
110
tat

Tyr

tac
Tyr

ctg
Leu

gcc
Ala

cat
His
190

cccC
Pro

Tttt
Phe

aga
Arg

agc
ser

aat
Asn
270

gta
val

taaacgagcc

ttaaaaacat

tgtcacaaat

acaaaaatgd

tgtccgatat

aag
Lys

aaa
Lys
95

ttt
Phe

ttg
Leu

ety

atc
Ile

tat
Tyr
175

tca
Ser

cat
His

gaa
Glu

gtc
val

ttc
Phe

255

acc
Thr

ttg
Leu

gaa
Glu
80

cat
H1s

cat
H1s

aaa
Lys

att
Ile

gat
Asp
160

tct
ser

aaa
Lys

ctt
Leu

tca
Ser

aac
Asn
240

act
Thr

ttg
Leu

cgt
Arg

cgccggatgg
acataatgaa
attttattga
gcttctggtg

taaaagatcg

65

tcc
ser

gag
Glu

atg
Met

aag
Lys

cat
His
145

gaa
Glu

aag
Lys

gat
Asp

gat
Asp

ctg
Leu
225

atc
Ile

ccg
Pro

acg
Thr

att
Ile

ctc
Leu

tac
Tyr

CcCccC
Pro

tgt
Cys
130

tgc
cys

tac
Tyr

cag
Gln

ttt
Phe

cag
Gln
210

atc
Ile

cat
His

Tt
Phe

aga
Arg

&y
290

gat
Asp

cgc
Arg

3ty
115

ctg
Leu

tat
TYyr

cgc
Arg

aag
Lys

atc
Ile
195

ctc
Leu

aga
Arg

gcg
Ala

atg
Met

gaa
Glu
275

atg
Met

cgggtttttg
acgaaaaatg
cagaggctta
tatactgaat

cttgatggac

10295.204.8T25.txt
7

ctt
Leu

gcc
Ala
100

aga
Arg

gcg
Ala

gaa
Glu

ccg
Pro

&y
180

gaa
Glu

gtc
val

gcc
Ala

ctt
Leu

gac
Asp
260

aag
Lys

CCa
Pro

ctc
Leu
85

acCd
Thr

gtc
val

ctc
Leu

aag
LyS
gat
Asp
165
gat
Asp

acc
Thr

att
Ile

&y

gat
Asp
245

cgc
Arg

3y

tat
TYyr

cgc
Arg

aac
Asn

ctt
Leu

tac
Tyr

ada
Lys
150

ctt
Leu

att
Ile

gtt
val

ttt
Phe

gca
Ala
230

ccg
Pro

att
Ile

ctc
Leu

daa
Lys

ctatgcacac
aggaaaataa
tgaacgttga
atagtgaggt

atttgggaaa

75

cag gat tac aaa Ctc
GlIn Asp Tyr b%s Leu

caa tat aac aat caa
Gln Tyr Asn Asn Gln
105

cat tta gac g?g gat
His &gu Asp Gly Asp
0

gaa aag atc g?g gtt
ggg Lys Ile Gly val

atg tca tca gtc atc
Met Ser Ser val Ile
. 155

ctc gtc att acc gga
Leu val Ile Thr Gly
170

aac aat ctg gat gcc
Asn Asn Leu Asp Ala
185

caa aaa gcg aga aga
Gln 5%8 Ala Arg Arg

gcc g?c gca tgc cag
é}a Gly Ala cys GIn
5

aat ttc gca agc tct

Asn Phe Ala Ser Ser
: 235

gtc tat ata gtc gca

val Tyr Ile val Ala

‘ 250

aac gtc tgg gaa gt

Asn val Trp Glu va
265

g?a g?t att gag acg
Gly Gly Ile Glu Thr
280

aca aaa gca aac gat
Thr Lys Ala Asn Asp
295

gaaatgtttt tacctttttt
gggaaagtcg gcgtataatt
tataatttaa attttatttg
ggatgcaatg gcgaaaacgt

aaggctgacg ttaaaagcaa
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acggtggccg ccgaaaaacg attgagcgtt cgggcatttt agctgagacg tacccttctg 1757

tttttgtgat acaactagac caagacgaga attcgtttga aagagtttca tacagttatg 1817
cggatattct tactgagacg gttgaattga ggttttccga tgataaaacc agctcagtag 1877
ccctttaata agcagtggac 1897
<210> 133

<211> 299

<212> PRT

<213> Bacillus licheniformis

<400> 133

Met Cys Gly val Lys Ser Met GIn Phe Lys Ile Gly Asp Met val val

1 5 10 15

Arg Lys Ser Tyr Arg Arg Asp Ile Leu Phe Arg Ile ITe Arg Ile Asp
20 : 25 30

GIn ser Ala Asn Gly Glu Pro val Ala val Leu His Gly Asp Glu val
35 ‘ 40 45

Arg Leu Ile Ala Asp Ala ggs Leu Gly Asp Leu ggu Ile val Arg Glu
50 ’

Ala Glu Trp Gln Met Arg Lys Arg Glu Glu Glu Thr Arg Met Lys Glu
65 70 ‘ 75 80

Ser Leu Asp Leu Lgu Arg Gln Asp Tyr Sys Leu Leu His Asp Lys His
8 0- 95

Glu Tyr Arg Ala Thr Asn GIn Tyr Asn Asn GIn GIn Gln Tyr Phe His
100 105 110

Met Pro Gly Arg val Leu His Leu Asp Gly Asp ser Ala Tyr Leu Lys
115 120 125

Lys Cys Leu Ala Leu Tyr Glu Lys Ile Gly val Pro val Tyr Gly Ile
130 135 140 ‘

His Cys Tyr Glu Lys Lys Met Ser Ser val Ile Glu Glu Leu Ile Asp
145 150 155 160

Glu Tyr Arg Pro Asp Leu Leu val Ile Thr Gly His Asp‘A1a Tyr Ser
165 170 175

Lys GIn Lys Gly Asp Ile Asn Asn Leu Asp Ala Tyr Arg His Ser Lys
180 185 190

Asp Phe Ile Glu Thr val Gln Lys Ala Arg Arg Lys ITe Pro His Leu
195 200 205
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WO

Gln Leu
210

Asp

Leu Ile Arg

225

ITle His Ala

Pro Phe Met

Thr Arg Glu

275

Ile
290

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

134
1010
DNA
Baci

<220>
<221> CDS
<222> (501
<400> 134
atcattaaag
ttataaaaaa
gctggaggtg
aaaataaaaa
aagagaaatt
agaatcctaa
atttgccccg
gatgcatgat

aaaaggaggc

tca
Ser

gac
Asp

aac
Asn

aac
Asn

att

gag
Ile

Glu
30

cag

cag
GlIn

gaa
Gln

Glu
45
gcg

atg cgc

Gly Met P

03/087148

val Ile

Ala Gly

Phe

Ala

10295.204.5T25.txt

Ala
215

Asn Phe

230

Leu

Arg

Gly

Tyr

1lus

)..(734)

atatcgtgct
tccecggettt
attcaacatg
ggagctcatg
taagctgaag
tgctgaaaag
agccatcttg
aaatcaggag

agagacccga

gta
val
15

gag
Glu

atc
Ile

aat

Pro
Ile
Leu

Lys

gaa aag
Glu Lys

tct gaa
Ser Glu

cgc gaa
Arg Glu

gaa atc

val Tyr

val

Asn

Gly
280

Gly

Thr
295

Lys

1icheniformis

ggggacgatg
tttgcttata
aaaaaagcga
accaaccagg
tgagttttta
gagggataga
ggacaaaacc

aaacaccgat

Ala Ser Ser

235

val Ala

250

Ile

Trp Glu val

265

Ile Glu Thr

Ala Asn Asp

tcgaaaaaga
ttgcccaaaa
aaaggcgaac
agtttcttga
aaaatcgatt
catgccgaga
ggtagaatat

cattatgcag

Gly Ala Cys GIn ser His Phe Glu

220

Pro Ser Arg
Lys Ile ser

Leu Arg Asn
270

Arg Gly val
285

atatggaaga
aatggtgaaa
atttgaagaa
tcggctggaa
catgtttacg
gaacacgaca
aagcgcaaca

acaaaaggcg

ser

val Asn

240

Phe Thr

255

Thr Leu

Leu Arg

aaagctggga
atgaaaacaa
cttgtctcgg
gataagcttg
ctcctttttg
aacagtctaa
aaggaaaaaa

agtaaagatg

atg aca cat caa aaa cat cat ccg gat gac aga
Met Thr His GIn Lys His His Pro Asp Asp Arg
1 5 10

ctt
Leu

caa
GIn

gag

cag
Glu

Gln
35

aat
Asn

aada
Lys
50

cat gac

Asp Met

gac atg gt
va

20

ctg tct
Leu Ser

ttt
Phe

gaa cgc
Glu Arg

cga
Arg

gag gcg gaa

cag
Gln

aac
Asn

aca
Thr
25

gcc

agc
Ala

ser
40

gag
Glu

aat
Asn
55

gaa

agc
Glu

Ser

gcc cgc aaa
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atc gaa
Ile Glu

gcg gaa
Ala Glu

att gag
Ile Glu

aac gga
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. 10295.204.5T25.txt
Ala Met Arg Asn Glu Ile His Asp Glu Ala Glu Ala Arg Lys Asn Gly
60 65 70 75
tat cat caa taaaccaggg cgacctggtt tttttgcatg aagcccgtcc 774
Tyr His Gln
gtcgtgtttt tgcccattgt atatgctaga attggattaa atacatttgt ggaaaaggga 834
gtagagggga aatttgtacg tctcaaaaaa agaaatagaa gtccgctatg ccgaaacaga 894
cccaaaatgg ggtgtcgtct atcacgccaa ttatttgatt ttgggatggg aggtaagccc 954
ggacggcttt aattaaagaa ctcggctttt ctttatgccg aaatgggaga aagacg 1010
<210> 135
<211> 78
<212> PRT
<213> Bacillus Ticheniformis
<400> 135
Met Thr His GIn Lys His His Pro Asp Asp Arg Ser Asp Asn val Glu
1 5 10 15
Lys Leu GIn Asp Met val Gln Asn Thr Ile Glu Asn Ile Glu Glu Ser
20 25 30
Glu Glu GIn Leu Ser Phe Ala Ser Glu Ala Glu GIn Glu GlIn Ile Arg
35 40 45
Glu Lys Asn Glu Arg Arg Asn Glu ser Ile Glu Ala Met Arg Asn Glu
50 55 60
Ile His Asp Glu Ala Glu Ala Arg Lys Asn Gly Tyr His GIn
65 70 75
<210> 136
<211> 2407
<212> DNA
<213> Bacillus Ticheniformis
<220>
<221> CDS
<222> (501)..(1907)
<400> 136
gcatactgta aaaggccggg tgaatgaaga gcttttgaaa tcggtcgtga tagatccaaa 60
tggcgaattt tatgtatgcg gtccgctttc atttatgaaa agcgtgattg aaggattgca 120
aaaccttggc gtttcgatgg aaaacatccg ctatgagagc tttgcttcat ctcttgatat 180
gcaaatagcg aactaacctc aagaaggcag ctgtcaaacc gacagctgec tcagcgtgtc 240
gacaaaccct cgcatgcgtt gtcagtcctg cgcgtcggtg ctcacgaatt ccaacattcg 300
ctccgetccg atgetcggee ttcctagact gcaagggtit tcaatcacgc tgaaagaagg 360
atgacaaaat cccaaaacta agagctgttt tgggatttig tcagcaatct aaggcagctg 420
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tcaatccgac agctgecttt catcttttca aaacccggct catacaataa agagaagtcc 480

aaccgggggg gatttgagta ttg agc ata cgg gag caa aaa gag ctg cag cgg 533
ieu ser Ile Arg §1u Gln Lys Glu Leu gén Arg

gcg att gaa gaa att acg gaa atc gcg gaa g?a ttc ggc ctt gat ttt 581
Ala Ile Glu Glu ITe Thr Glu Ile Ala Glu Gly Phe Gly Leu Asp Phe
15 20 25
tac ccg atg aga tat gag att tgt cct gct gaa att att tat aca ttc 629
Tyr Pro Met Arg Tyr Glu Ile Cys Pro Ala Glu I1e Ile Tyr Thr Phe
30 35 40
g?t gca tac g%g atg ccg aca aga tac agc cat tgg agt ttc g?a aag 677
Gly Ala Tyr Gly Met Pro Thr Arg Tyr Ser His Trp Ser Phe Gly Lys
45 50 55
caa ttt cac aaa atg aag ctt cac tat gac Tttt g?c ttg agc aaa ata 725
GIln Phe His Lys Met Lys Leu His Tyr Asp Phe Gly Leu Ser Lys Ile
60 65 70 75
tat gag ctt gtc att aat tca gat ccg tgt tat gcg ttt ttg ctg gac 773
Tyr Glu Leu Val Ile Asn Ser Asp Pro Cys Tyr Ala Phe Leu Leu Asp
80 85 920
agc aat tca ttg att caa aat aag ctg att gtc gca cac gtc ctt gct 821
Ser Asn Ser Leu Ile Gln Asn Lys Leu Ile val Ala His Vval Leu Ala
: 95 100 105
cat tgt gat ttc ttt aaa aat aac tgc cgt ttt caa aat acg aag cgc 869
His Cys Asp Phe Phe Lys Asn Asn Cys Arg Phe GIn Asn Thr Lys Arg
110 115 120
gat atg gtt gaa agc atg tcg gcg aca gca gag cgg att aaa cat tat 917
Asp Met val Glu Ser Met Ser Ala Thr Ala Glu Arg ITe Lys His Tyr
125 130 135
gaa acg gta cac g?t tca aaa gaa gtc gaa gca ttt ctc gat gcg gt 965
Glu Thr val His Gly Ser Lys Glu val Glu Ala Phe Leu Asp Ala Va
140 145 150 , 155
ctg gcg att gaa gaa cac att gac cct tcg ctc gtg agg ccg aag ctg 1013
Leu Ala Ile Glu Glu His Ile Asp Pro Ser Leu Val Arg Pro Lys Leu
160 165 170
tcg tgg agc gta gat gat gaa gag gaa gaa gaa acc ggc gcg ccg gcc 1061
ser Trp Ser Val Asp Asp ‘Glu Glu Glu Glu Glu Thr Gly Ala pPro Ala
175 180 185
act cct tat gac gac ctc tgg gaa ctg gat cat aaa gga tcg aaa gag 1109
Thr Pro Tyr Asp Asp Leu Trp Glu Leu Asp His Lys Gly Ser Lys Glu :
190 195 200
aag aag aaa agg acg aaa aaa aag ttt ccg ccg aaa ccg gaa aaa gac 1157
Lys Lys Lys Arg Thr Lys Lys Lys Phe Pro Pro Lys Pro Glu Lys Asp
205 210 215
att ctg ctg ttc ata gaa gag cat tcg cgg gag ctg gag cct tgg cag 1205
Tle Leu Leu Phe Ile Glu Glu His Ser Arg Glu Leu Glu Pro Trp Gln ,
220 225 230 235
cgc gat att tta acg atg atg aga gag gaa atg ctg tat ttc tgg ccg 1253
Arg Asp Ile Leu Thr Met Met Arg Glu Glu Met Leu Tyr Phe Trp Pro
240 245 250
cag ctt gaa acg aaa atc atg aat gaa g?c tgg gcg tcc tat tgg cat 1301
Gln Leu Glu Thr Lys Ile Met Asn Glu Gly Trp Ala Ser Tyr Trp H1s
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cag
Gln

ttc
Phe

aat
Asn
300

tac
Tyr

tct
Ser

tca
Ser

ctc
Leu

gat
Asp
380

oty

gaa
Glu

tat
Tyr

gt
va

gat
Asp
460

ccttttttct tttaaagcgc aacgatttca
attaatgcac
atgatatttc
tacctttgaa
attaaggaat
gaagcagagyg
ttgaaaatat

cga
Arg

gcc
Ala

285.

cct
Pro

aac
Asn

3ty

Tttt
Phe

tac
Tyr
365

tag
Trp

ttt
Phe

tta
Leu

ctt
Leu

cat
His
445

ety

WO 03/087148

255

atc
Ile
270

aag
Lys

atc

cgt
Ile

Arg

ctg
L.eu

aac
Asn

tat
Tyr

tat
Tyr

ctc
Leu

dac
Asn

ccg
Pro

aca
Thr
320

aga
Arg

gaa
Glu
335

aaa
Lys

atc
Ile
350

ttg
Leu

aacC
Asn

agg
Arg

ttt
Phe

caa
Gln

gct

gt
Ala

Va

gag
Glu

tat
Tyr

cct
Pro

ttg
Leu
400

atc
Ile
415

tac
Tyr

aag
Lys

gaa
Glu
430

ddd
Lys

gtt
val

gtc
val

acc
Thr

gag
Glu

aag
Lys

gct

gtc
Ala

val

gag
Glu

acg
Ala

gga
Qy
305
gaa
Glu

ata
Ile

tat
Tyr

aaa
Lys
cgc
Ar

385
aca
Thr

cat
H1s

ctg
Leu

gt
va

cac
His
465

ctt
Leu

gga
oty
290
ttg
Leu

gac
Asp

ttt
Phe

tta
Leu

cag
Gln
370

gat

g Asp

gtt
val

tgg
Trp

cct
Pro

ctc
Leu
450

cgc
Arg

gat
Asp
275

gt
va

aaa
Lys

atg
Met

gaa
Glu

acg
Thr
355

aly

cag
Gln

gag
Glu

tat
Tyr

tac
Tyr
435

gaa
Glu

aga
Arg

gtttgcccag ttttacgact
taaaattgta attttagctg
atgtaaatga aatattatct
ttgacatagt aagtcaagac
aagggctgaa gcagccgttc

daaatattct gctattggga

260

ctg
Leu

aca tca
Thr ser

gtt

cag
val

ccg
Glin

Pro

ata
Ile

ttt

gag
Phe

Glu
310

aaa
Lys

aag
Lys
325

atg
Met

gtc
val
340

agg
Arg

gag
Glu

ctt
Leu

gat

aag ga
Asp

Lys

tat
Tyr

agg
Arg

gat
Asp

ctt
Leu

gtc
val

2ty
405

3ty

cac
His

agc
Ser
390

gat
Asp

gac
Asp

atc

gaa
Ile

Glu
420

ctc
Leu

cag
Gln

gat
Asp

aaa
Lys

cCcC
Pro

tat
Tyr

tta
Leu
actcgtccgt
tcattataaa
ccggaaagceg
acccttaaaa
tatacctgat
tCaaaaaaat

ggacaacatg

&ty

10295.204.S725.tXt

265

agt
Ser

gaa
Glu
280

gcg
Ala

tcc
Ser
295

daa
Lys

acg
Thr

ata
Ile

gac
Asp

gag
Glu

gta

gag
val

Glu

tca
ser
345

atc

gaa
Ile

Glu

gt
Va

atg
Met
360

cgg
Arg

atc
Ile

ada
Lys
375

gtc
val

atg
Met

gtc
val

aga
Arg

tac
Tyr

tta
Leu

aag
Lys

ctc
Leu

gat
Asp
425

ety

ttt
Phe

gaa
Glu

cta
Leu

tgg
Trp
440

gtc
val
455

atg
Met

cctttcaaaa
aatgtaaaat
taaaaatgta
actttttttg
ggaattccct
gaaactgcta

aaaaaacaag
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atc daa
Ile Glu

3ty

gag
Glu

atc
Ile

cgc
Arg
315

aac
Asn

ccg
Pro
330

gac
Asp

att
Ile

gaa
Glu

gac
Asp

gac
Asp

aag
Lys

&y
395

aac
Asn

aat
Asn

aac
Asn
410

ttg
Leu

aag
Lys

aga
Arg

agc
ser

tat
Tyr

tcc
Ser

taaaggctgc attttggcag

gaaatgccaa
aaagtattta
gtatttaagt
aaaacgaata
ccttataata
attttcgect

taataacagc
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1397

1445

1493

1541

1589

1637

1685

1733

1781

1829

1877

1927

1987

2047

2107

2167

2227

2287
2347
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agcatcagcg gttgttttag gatcgacttt gtttgcggga gccgcttccg cgcaaaccat 2407

<210> 137
<211> 469
<212> PRT
<213> Bacillus Tlicheniformis

<400> 137

Leu Ser Ile Arg Glu GIn Lys Glu Leu Gln Arg Ala I1e Glu Glu Ile
1 5 10 15

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

Glu Ile gys Pro Ala Glu Ile ige Tyr Thr Phe Gly ﬁ;a Tyr Gly Met
5

Pro Thr Arg Tyr Ser His Trp Ser Phe Gly Lys Gln Phe His Lys Met
50 55 60

Lys Leu His Tyr Asp Phe Gly Leu Ser Lys Ile Tyr Glu Leu val Ile
65 70 75 80

Ash Ser Asp Pro Cys Tyr Ala Phe Leu Sgu Asp Ser Asn Ser Seu Ile
"85 5

Gln Asn Lys Leu Ile val Ala His val Leu Ala His Cys Asp Phe Phe
100 105 110

Lys Asn Asn Cys Arg Phe GIn Asn Thr Lys Arg Asp Met val Glu Ser
115 120 125

Met Ser Ala Thr Ala Glu Arg Ile Lys His Tyr Glu Thr val His Gly
130 135 140

ser Lys Glu val Glu Ala Phe Leu Asp Ala val Leu Ala Ile Glu Glu
145 150 155 160

His Ile Asp Pro Ser Leu val Arg Pro Lys Leu Ser Trp Ser val Asp
165 170 175

Asp Glu Glu Glu Glu Glu Thr Gly Ala Pro Ala Thr Pro Tyr Asp Asp
180 185 190

Leu Trp Glu Leu Asp His Lys Gly Ser Lys Glu Lys Lys Lys Arg Thr
195 200 205

Lys Lys Lys Phe Pro Pro Lys Pro Glu Lys Asp Ile Leu Leu Phe Ile
210 215 220

Glu Glu His Ser Arg Glu Leu Glu Pro Trp Gln Arg Asp Ile Leu Thr
225 230 235 240
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Met Met Arg Glu Glu Met Leu Tyr Phe Trp Pro GIn Leu Glu Thr Lys
245 250 255

Ile Met Ash Glu Gly Trp Ala Ser Tyr Trp His GlIn Arg Ile Ile Arg
260 265 270

Glu Leu Asp Leu Thr ser Ser Glu Ala Ile Glu Phe Ala Lys Leu Asn
275 280 285

Ala G1y val val Gln Pro Ser Lys Thr Gly Ile Asn Pro Tyr Tyr Leu
290 295 300

Gly Leu Lys Ile Phe Glu Asp Ile Glu Glu Arg Tyr Asn Asn Pro Thr
305 310 315 320

Glu Asp Met Lys Lys Met Gly val Glu Pro Asn Ser Gly Arg Glu Lys
325 330 335

Tle phe Glu val Arg Glu Ile Glu Ser Asp Ile Ser Phe Ile Arg Asn
340 345 350

Tyr Leu Thr Lys Asp Leu val Met Arg Glu Asp Leu Tyr Leu Phe Gln
355 360 365

Lys GIn Gly Arg Asp Tyr Lys Ile val Asp Lys Asp Trp Glu Ala val
370 375 380

Arg Asp GIn Leﬁ val Ser Met Arg val Asn Gly Gly Phe Pro Tyr Leu
385 390 395 400

Thr val Glu Asp Gly Asp Tyr Leu Lys Asn Asn Glu Leu Tyr Ile Lys
405 410 415

His Trp Tyr Glu Gly Ile Glu Leu Asp Leu Lys Tyr Leu Glu Lys val
420 425 430

Leu Pro Tyr Leu His GIn Leu Trp Gly Arg Ser val His val Glu Thr
435 440 445

val Leu Glu Asp Lys Pro Val Met Phe Ser Tyr Asp Gly Lys Ala val
450 455 460

His Arg Arg Tyr Leu
465

<210> 138

<211> 1291

<212> DNA

<213> Bacillus Ticheniformis
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WO

<220>
<221> CDS
<222> (501
<400> 138
ggaattgttg
gaaatggtga
gtgctgaaag
gatatgaatc
ccggcgagat
gtcatcgcat
ttttttgttt
tttaattatg

ggaaaaggtg

aat
Asn

acc gat
Thr Asp

Ttt

gaa
Phe

gta
Glu

val
30

ttc

gtt
Phe

val
45

gcg
Ala

atc
Ile
60

cat
His

gct
Ala

tta
Leu

aat
Asn

gt
va

att
Ile

gaa
Glu

gaa
Glu
tttgttttga
gtataacagt
aatcaatccg
gtcttgattt
tttttctatg
gttagcagct
ttgcggaaaa
acttgtcaca

<210> 139
<211> 97

03/087148

)..(791)

tcaacaatat
ctggagacat
aagcgggege
aattcacaga
catgcgttga
tagtgaaata
ggaaaatttg
caggaaaaca

gtgaactact

&
15

Arg

cat
H1s

gt
Va

ccCa
Pro

atg
Met

atc
ITe

cca
Pro

tat
TYr
80

gaa
Glu

&7y
95

aaaaaaatga

gct
Ala

agcaggaagg
tctcectgat
cccgatttct
gataataggg
ggtcaaggaa
cctatggtcg

atagttggac

cgc atg
Met

gat
Asp

agt
ser

aac
Asn
65

cat
His

tct
ser

10295.204.5T25.txt

gttttacagt
cacagaacag
ctctectggag
ggtgaatgaa
ggtggcgagg
gaaagaactc
tcaattcagt

aaaaaagccg

gt
Va
1

aga
Arg

a
I
2

gcg
Ala

att

cgt
Ile

Arg
35

g
\

cgt
Arg

a
T

aag
Lys
50

tca
ser

agc a

Ser

ttg g
Leu G

cgt
Arg

tcttatcata
taaagcatgc
cagttaatcc
cattttggct
ataatggagg
caagaatgaa
agcatgttgt

atggtgcgga

Thr

tcggggcaaa
acgcaccagg
actgtcgtca
gtttacggac
ctgccgaaag
ttaaaagatg
gtttttttat

ttgaatagtt

tt
e
0

ta
al

gca tcc
Ala ser

att

gat
Ile

Asp

cct
Pro

ca

gat
hr

Asp

cc cgc

Q?a
Arg Gly
70
gac

Asp
85

gtt
val

Ty

ttccgctgac
ttttccgcaa
aagcaaccgt
agtacttcga
acgcgcttgt
gttttggtct
cccaatatta

acactaatgt

atc
Ile

ey

a1y
55

acg

ctg
Thr

Leu
25

aat
Asn

aac
Asn
40

ttt
Phe

gaa
Glu

att
Ile

aaad
Lys

cag
Gin

ata
Ile

gag

gaa
Glu

Glu

cccgtegggt
tttaaaagcc
gtttctggcg
tacccacaaa
tgaaatagaa
caaaatcatc
caaaaatatt

ttttatattg

gaa gtt acc gac gta aga tta cgc cgc gt
Glu val Thr ésp val Arg Leu A

rg Arg Va?
10

cac

gat ca
H1sS

Asp
&

cgt
Arg

ctt
Leu

gat
Asp

gac
Asp

gcg
Ala
75

tat
Tyr

gaa
Glu
90

taaaaaagaa gggcttatgg ataagccctt

ataaaatgac aatatatggt ttgtgtctgc

gaactcggat
taaatatgct
tgcttgaaat
ccaatacatg
atcaaagcta
cgatgaagct

agatgtcaaa

aacaaagcgc
ctaaacatcc
caactcatat
gataagcggt
tataaagttc
cgcaagctat

aaacagctcg
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atgcagaagg
aaaatatgct
ttaggatata
ttgcagttgt
ttcatcctgt

cattagaaaa

PCT/DK03/00200

60
120
180
240
300
360
420
480
533

581
629
677
725
773
821
881
941

1001

1061

1121

1181

1241
1291
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<212> PRT . .

<213> Bacillius licheniformis

<400> 139

val Glu val Thr Asp val Arg Leu Arg Arg val Asn Thr Asp Gly Arg

1 5 10 15

Met Arg Ala Ile Ala Ser Ile Thr Leu Asp His Glu phe val val His

20 25 30
Asp Ile Arg val ITe Asp Gly Asn Asn Gly Leu phe val Ala Met Pro
35 40 45
Ser Lys Arg Thr Pro Asp Gly Glu Phe Arg Asp Ile Ala His Pro Ile
50 55 60

Asn Ser Ser Thr Arg Gly Lys Ile Gin Asp Ala val Leu Asn Glu Tyr

65 70 75 80

His Arg Leu Gly Asp val Glu Glu Ile Glu Tyr Glu Glu Ile Gly Ala

85 90 95

ser

<210> 140

<211> 1694

<212> DNA

<213> Bacillus Ticheniformis

<220>

<221> CDS

<222> (501)..(1451)

<400> 140

gctcgagggg gatgcgettt cgtcaaccct taaaaacgcc cgatatctgc cggaatgget

gaagctgcaa aaggéaatta aacaagagat tgaaaaagcg atcaaatcga atcagcgcga

aacgctgatt gatgccatca accaaaaaat taaaaaatac aacctcacct gtccgaacca

attccaaaaa ggccttgttt cagccaaaaa cctcgaaagt cagctcaaat attggagctg

atgccattcc ctgcacttat tcataaaaat aattgccaat aacaatcatc ttatgtaaaa

taaaggtaat atttatgctt ttaaaaagga gaaaggatga atgaagaagt ggaagcgaaa

gcggcatacg aaaaagcggc ctggctcctg aatcagtggt acaccatgat caagcgccat

gaagcgctcc aggctgtatc tttgaggtac gagatccaaa acctgctttc taaaatggag

aaaagcggag atctggagct ttg ttt tca gct gtt gga cta tcg ctg caa att
Leu Phe Ser Ala val Gly Leu Ser Leu Gln Ile
1 5 10

gat gat gga gca gtt tca gaa tca gcc gag ctt ttc cgg aaa att aaa

Asp Asp Gly

Ala val ser Glu Ser Ala Giu Leu Phe Arg Lys Ile Lys
15 20 25
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60
120

180

240
300
360
420
480
533

581



agg
Arg

Tttt
Phe

gag
Glu
60

acc
Thr

tac
TYyr

gcg
Ala

gga
Gly

ada
Lys
140

ctt
Leu

aac
Asn

dda
Lys

acc
Thr

gaa
Glu
220

3ty

gac
Asp

gat
Asp

gac
Asp

cag
GlIn

ttc
Phe
45

gcg
Ala

gat
Asp

tac

Tyr

ctc
Leu

tgc
Cys
125

caa
GlIn

caa
Gln

tat
Tyr

gcc
Ala

ctt
Leu
205

gcg
Ala

gag
Glu

gct
Ala

dda
Lys

tat
TYyr
285

WO 03/087148

aag gaa acg
Lys Glu Thr

30

Tttt
Phe

atc
Ile

gaa
Glu

caa
GIn

tca
Ser
110

gaa
Glu

gct
Ala

aac
Asn

gcc
Ala

ctt
Leu
190

ttc
Phe

aga
Arg

gat
Asp

ggc
Gly

cag
Arg
270

tac
Tyr

Tttt
Phe

agc
ser

att
Ile

ata
Ile
95

ctt
Leu

atg
Met

gag
Glu

cgg
Arg

tca
Ser

tgt
cys

gaa
Glu
80

géc
Asp

ttc
Phe

ata
Ile

gag
Glu

cga
Arg

. 160

ddd
Lys
175

tca
ser

gag
Glu

cgt
Arg

gaa
Glu

cat
His
255

cta
Leu

atg
Met

tgc
Cys

atc
Ile

ctg
Leu

ctc
Leu

tac
Tyr
240

ccg
Pro

tgg
Trp

aag
Lys

gtt
val

oty

tac
TYr
65

aaa
Lys

gat
Asp

agc
ser

ctc
Leu

cac
His
145

atc
Ile

aty

ggt
Gly

tct
ser

tgc
Cys
225

gca
Ala

ctc
Leu

ccg
Pro

tca
ser

aag
Lys

atg
Met
50

aag
Lys

gcg
Ala

cat
H1s

aag
Lys

gga
130

tac
Tyr

atc
Ile

atg
Met

gtc
val

cac
His
210

aaa
Lys

gcd
Ala

gat
Asp

cat
His

ggc
Gly
290

ser
35

tat
Tyr

ada
Lys

gaa
Glu

ttc
Phe

cat
His
115

tcg
Ser

ety

&y

ccg
Pro

cat
His
195

ctc
Leu

gag
Glu

aag
Lys

att
Ile

gtt
val
275

gac
Asp
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agc gcg gat

Ala

gag
Glu

gcg
Ala

ttt
Phe

aga
Arg
100

aaa
Lys

gt
va

cgg
Arg

ctg
Leu

ctt
Leu
180

gag
Glu

atg
Met

3ty

tte
Phe

gaa
Glu
260

gct
Ala

cat
His

Asp

Tttt
Phe

gaa
Glu

tat
TYr
85

tcg
Ser

gaa
Glu

cag
Gln

gcg
Ala

atc
Ile
165

ttg
Leu

caa
GIn

tac
Tyr

ttt
Phe

agg
Arg
245

ttt
Phe

gaa
Glu

gaa
Glu

gac
Asp

tat
Tyr

gca
Ala

atc
Ile

gag
Glu
55

aag

Ta Lys

70

tat
Tyr

ttg
Leu

tac
TYyr

Tttt
Phe

ctt
Leu
150

tat
Tyr

acg
Ala

tcg
Ser

ddad
LysS

acc
Thr
230

ctg
Leu

tcg
ser

ctg
Leu

aaa
Lys

aaa
Lys

aac
Asn

ata
Ile

gaa
Glu
135

gat
Asp

cat
His

gag
Glu

gtt
val

aac
Asn
215

aga
Arg

att
Ile

ctt
Leu

aca
Thr

agc
ser
295
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att
Ile
40

aaa
LyS

ctg
Leu

atc
Ile

tac
Tyr

gac
Asp
120

ttg
Leu

cag
Gin

aat
Asn

gag
Glu

Tttt
Phe
200

agt
Gly

tcg
ser

ttcC
Phe

gaa
Glu

aad
LysS
280

gcg
Ala

cag
Glin

dac
Asn

cat
H1s

gcg
Ala

tcc
ser
105

ada
Lys

ttc
Phe

gcc
Ala

atg
Met

cac
His
185

ggc
Gly

tct
ser

gcc
Ala

gcc
Ala

tat
TYyr
265

gat
Asp

ctt
Leu

tac
Tyr

tat
Tyr

aaa
Lys

acc
Thr
90

gaa
Glu

acg
Thr

cgc
Arg

gtt
val

ey
170

ttt
Phe

att

Ile

cccC
Pro

gaa
Glu

ctg
Leu
250

atg
Met

att
Ile

tac
Tyr

tat
Tyr

ttt
Phe

ctg
Leu
75

gcc
Ala

aaa
Lys

atc
Ile

atc
Ile

gcc
Ala
155

ctg
Leu

aga
Arg

aac
Asn

gaa
Glu

tta
Leu
235

tat
Tyr

agt
ser

gcc
Ala

ctg
Leu
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gaa aaa tcg cag cat gcg aaa aat caa ata tat aaa atg aag gag g%g 1445
Glu Lys Ser Gin His Ala Lys Asn GlIn Ile Tyr Lys Met Lys Glu Gly
300 305 310 315
att ata tgaaaaaaaa catttgtttt ttcgccgtca tgcttgtttg cctgatgggg 1501

ITe Ile

ggaagcttca cagctgatic tgcagcacag gacggatcgt ttcagccatt gggaaagtcg 1561
gtgtttcctg ccagcggacg atagagataa cttgccgaga tagaaatggc ctcccgtctt 1621
ttgctatcat cgtctcacct gaaggcaatt gaagggagca gtagtgatgc cgataaaaga 1681
gatttcgcgc tgc 1694
<210> 141

<211> 317

<212> PRT

<213> Bacillus licheniformis

<400> 141

ieu pPhe Ser Ala ga] Gly Leu Ser Leu ggn ITe Asp Asp Gly éga val

ser Glu Ser é&a Glu Leu Phe Arg Eys ITle Lys Arg Gln Eys Glu Thr
5 0

val Lys Sgr Ala Asp Asp Ile iée GIn Tyr Tyr Phe Zhe Phe Phe Ser
3 5

Gly get Tyr Glu Phe Tyr ggu Lys Asn Tyr Phe ggu Ala Ile Ser Cys
0 .

Tyr Lys Lys Ala Glu Ala Lys Leu His Lys Leu Thr Asp Glu Ile Glu
65 70 75 80

Lys Ala Glu phe gyr Tyr Lys Ile Ala Tgr Ala Tyr Tyr Gin gge Asp
> 9

Asp His Phe Arg Ser Leu Asn Tyr Ser Glu Lys Ala Leu Ser Leu Phe
100 105 110

ser Lys His Lys Glu Tyr Ile Asp Lys Thr Ile Gly Cys Glu Met Ile
115 120 125

Leu Gly Ser val Gln Phe Glu Leu Phe Arg Ile Lys GIn Ala Glu Glu
130 135 140

His Tyr Gly Arg Ala Leu Asp Gin Ala val Ala Leu GIn Asn Arg Arg
145 150 155 160

ITe Ile Gly Leu Ile Tyr His Asn Met Gly Leu Asn Tyr Ala Lys Cys
165 170 175
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Gly Met Pro Leu Leu Ala Glu Glu His Phe Arg Lys Ala Leu Ser Ile
180 185 190

Gly val His Glu GIn Ser val Phe Gly Ile Asn Thr Leu Phe Glu Leu
195 200 - 205

Ser His Leu Met Tyr Lys Asn Gly Ser Pro Glu Glu Ala Arg Arg Leu

210 215 220

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

225 230 235 240

Ala Ala Lys Phe Arg Leu Ile Phe Ala Leu Tyr Asp Ala Gly His Pro

245 250 255
Leu Asp ITe Glu Phe Ser Leu Glu Tyr Met Ser Asp Lys Arg Leu Trp
260 265 270

Pro His val Ala Glu Leu Thr Lys Asp Ile Ala Asp Tyr Tyr Met Lys
275 280 285

ser Gly Asp His Glu Lys Ser Ala Leu Tyr Leu Glu Lys Ser GIn His

290 295 300

Ala Lys Asn GIn Ile Tyr Lys Met Lys Glu Gly Ile Ile

305 310 315

<210> 142

<211> -1260

<212> NA

<213> Bacillus licheniformis

<220>

<221> CDS

<222> (501)..(1244)

<400> 142

attggcagac acacaggact taaaatcctg cggtaggtga ctaccgtgcc ggttcaagtc

cggccctcgg caccattgat cacacacatg ccggtgtggc ggaattggca gacgcgcacg

actcaaaatc gtgttccttc gggagtgtcg gttcgacccc gaccaccggt atcactaaac

atcgtattgc caaacgatga aagagcgttc ctacaaaagg agcgctcttt ttatttattc

cttatcttgg aacgaagccg taagaatttt ttcttaagga ctgcgagctc cggaagctac

gggaacatac cgtgagattt atcgaaatga gcttaatacg gtgcagaaac ttttacaaaa

gcaaaaatat atctgatgat ttattatcta tttatagggc gaaaagtaaa ttattgatac

aaacttcttt gcaaagattg gtaactttct gtaaaatgtt ctcatagcga tagaggcadgt

aaagtgtggg aggtttgaca atg aaa gca gca gcc tct gtg aac gta gcc aat

?et Lys Ala Ala Ala Ser Va
5

Asn val Ala Asn

10

ctc atc aat cag tgg tat gtt cac ata aaa aag aga gat gtt tca aat
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Leu

gcc
Ala

gaa
Glu

aga
Arg
60

gct
Ala

ctc
Leu

ctt
Leu

gaa
Glu

Tttt
Phe
140

agc
ser

acg

Thr

gct
Ala

gat
Asp

att
Ile
220

Tttt
Phe
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Ile Asn Gln Trp
15

gta
val

gat
Asp
45

gta
val

gaa
Glu

Tttt
Phe

aat
Asn

atc
Ile
125

acg
Thr

att
Ile

gt
va

gaa
Glu

aat
Asn
205

caa
Gln

aaa
Lys

gatgta

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

<400>

gaa
Glu
30

cag
Gln

tta
Leu

gat
Asp

ada
Lys

tgt
cys
110
gaa

Glu

ada
Lys

tat
Tyr

ctg
Leu

aat
Asn
190

cat
His

gag
Glu

acg
Thr

143
248
PRT

ctt
Leu

gat
Asp

atg
Met

aag
Lys

&y
95

ttt
Phe

aag
Lys

aca
Thr

agg
Arg

ctc
Leu
175

atg
Met

ctg
Leu

gat
Asp

&

Bacillus

143

agg
Arg

gtt
val

gaa
Glu

gcg
Ala
80

atg
Met

aga
Arg

gcc
Ala

act
Thr

gct
Ala
160

gca
Ala

ctt
Leu

ctg
Leu

aaa
Lys

gat
Asp
240

TYr

gac
Asp

ttg
Leu

gac
ASp
65

aag
Lys

tat
Tyr

gtt
val

gag
Glu

cta
Leu
145

tat
TYr

ctc
Leu

aag
Lys

Ala

cat
His
225

atc
Ile

val

aga
Arg

ctt
Leu
50

gtc
val

aca
Thr

gaa
Glu

gcc
Ala

ttt
Phe
130

ctt
Leu

gaa
Glu

aat
Asn

agt
Ser

gct
Ala
210

gaa
Glu

gaa
Glu

ata
Ile
35

tac
Tyr

gcg
Ala

gac
Asp

agt
ser

gag
Glu
115

cat
His

tct
ser

gaa
Glu

tat
Tyr

tgc
Cys
195

gtc
val

gaa
Glu

aaa
Lys

114 cheniformis
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His %ge Lys Lys

aaa
Lys

Tttt
Phe

ety

ggt
Gly

gcg
Ala
100

cgag
Arg

tat
Tyr

Tttt
Phe

tat
Tyr

ata
Ile
180

gca
Ala

tac
Tyr

gca
Ala

aat
Asn

ggc
Gly

aat
Asn

gag
Glu

ttg
Leu
85

agd
Arg

cag
Gln

aag
Lys

cat
His

aag
Lys
165

gac
Asp

gaa
Glu

tat
TYyr

ctc
Leu

gag
Glu
245

ctt
Leu

cta
Leu

ccg
Pro
70

tta
Leu

agc
ser

ctc
Leu

ctt
Leu

cat
His
150

aca
Thr

gac
Asp

aga
Arg

gat
Asp

gag
Glu
230

ccg
Pro

Arg

tta
Leu

ctt
Leu
55

cag
Gln

cga
Arg

aac
Asn

gat
Asp

Q?a
Gly
135
ctt
Leu

cag
GIn

gga
Gly

ctg
Leu

ctc
Leu
215

tat
Tyr

&ty
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aac
Asn
40

gat
Asp

ctt
Leu

tac
Tyr

tac
Tyr

aat
Asn
120

aat
Asn

tca
Ser

tcg
ser

cgt
Arg

atc
Ile
200

ggc
Gly

ttc
Phe

act
Thr

val
25

gta
val

tac
Tyr

ccg
Pro

tat
Tyr

tct

ser:

105

gtc
val

ctc
Leu

atc
Ile

ata
Ile

tta
Leu
185

aag
Lys

ttt
Phe

gac
Asp

ser

atg
Met

agg
Arg

cct
Pro

tac
Tyr
90

add
Lys

gaa
Glu

tat
Tyr

gcg
Ala

aac
Asn
170

aca
Thr

atg
Met

tta
Leu

ctc
Leu

Asn

gaa
Glu

ttc
Phe

att
Ile
75

Tttt
Phe

gcg

Ala -

gat
Asp

tat
Tyr

aag
Lys
155

tgt
Cys

aga
Arg

ety

aaa
Lys

tca
Ser
235

tagctcgata
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Met
TYyr
Asp
Leu
Asp
65

Lys
Tyr
val
Glu
Leu
145
Tyr
Leu
Lys

Ala

His
225
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Lys Ala Ala é1a

val

Arg

Leu

50

val

Thr

Glu

Ala

Phe

130

Leu

Glu

Asn

Ser-

Ala
210

Glu

His

Ile

35

Tyr

Ala

Asp

Ser

Glu

115

His

sSer

Glu

Tyr

cys

195

val

Glu

ITe Glu Lys

<210> 144
<211> 2119
<212> DNA

Ile

20

Lys

Phe

Gly

Gly

Ala

100

Arg

TYIP

Phe

TYyr

Ile

180

Ala

Tyr

Ala

Asn

Lys

Gly

Asn

Glu

Leu

85

Arg

Gln

Lys

His

Lys

165

Asp

Glu

TYyr

Leu

Glu
245

ser

Lys

Leu

Leu

Pro

70

Leu

Ser

Leu

Leu

His

150

Thr

Asp

Arg

Asp

Glu

230

Pro

val

Arg

Leu

Leu

55

GIn

Arg

Asn

Asp

Gln

Gly

Leu

Leu

215

Tyr

Gly
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Asn val Ala Asn Leu Ile
10

Asp
Asn
40

Asp
Leu
Tyr
Tyr
Ash
120
Asn
Ser
Ser
Arg
Ile
200
Gly

Phe

Thr

val

25

val

Tyr

Pro

Tyr

Ser

105

val

Leu

Ile

Ile

Leu

ser

Met

Arg

Pro

Tyr

90

Lys

Glu

Tyr

Ala

Asn

170

Thr

185 -

Lys

Phe

Asp

Met

Leu

Leu

Asn

Glu

Phe

Ile

75

Phe

Ala

Asp

Tyr

Lys

cys

Arg

Gly

Lys

ser
235

Ala

Glu

Arg

60

Ala

Leu

Leu

Glu

Phe
140

Ser:

Thr

Ala

Asp

Ile

220

Phe

pPage 205

val

Asp

45

val

Glu

Phe

Asn

Ile

125

Thr

Ile

val

Glu

Asn

205

Gln

Lys

Asn

Glu

30

Gln

Leu

Asp

Lys

cys

110

Glu

Lys

Tyr

Leu

Asn

190

His

Glu

Thr

Gln

15

Leu

ASp

Mmet

Lys

Gly

95

Phe

Lys

Thr

Arg

Leu

175

Met

Leu

Asp

Gly

Trp
Arg
val
Glu
Ala
80

Met
Arg
Ala
Thr
Ala
160
Ala
Leu
lL.eu
Lys

Asp
2
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<213>

<220>
<221> CDS
<222> (501
<400> 144
tacgcagtcg
ttgatactaa
gtgtaccgca
cggtttttte
agttatgcca
cctatacttc
cctctaactt
atgatgacta

gcgagaaagg

aat
Asn

aaa atg
Lys Met

gat
Asp
30

gag
Glu

gct
Ala

caa
GIn

aat
Asn
45

cag
Gln

aat
Asn
60

ctt
Leu

caa
Gln

agt
ser

oty

aga
Arg

ttt

cgt
Phe

Arg

atg
Met

ttg
Leu

caa
Gln

aaa
Lys
110

aaa
Lys

ctc
Leu

aaa
Lys
125

ttc
Phe

tat
Tyr
140

aag
Lys

aat
Asn

tcg
ser

atg
Met

)..(1619)

aaatgaaccé
agggggtgat
gatataatct
tttagctttt
aattacatat
taaaattcac
ataaagattt
tgaataaaaa

aagaggatat

ttt
Phe
15

tgg
Trp

act

aag
Thr

Lys

gat
Asp

gt
va

ctt
Leu

gat
Asp

gat
Asp

gag
Glu
80

tat
TYr

gat
Asp
95

tta
Leu

gaa
Glu

tct
ser

gat
Asp

tct
ser

gca
Ala

tat
Tyr

aaa
Lys

att
Ile

tat
Tyr
65

ttc
Phe

tat
Tyr

atc
Ile

ttt
Phe

gaa
Glu

10295.204.5T25.tXt

Bacillus l1icheniformis

tcttatcaag
cagacttcga
attgcctatc
tatttcataa
caacaggaaa
ccaaacacgg
ctgagaatgt
gggaattgct

Val
1

agc gt

aca
Thr

gtt
val
35

tat
TYIr

gaa
Glu

gtc
val
50

tat
Tyr

atg
Met

ada
Lys

aag
Lys

tat
Tyr

cat
H1s

ctt
Leu

gcg
Ala
115
gat

Asp
130

tgt
Cys

tat
Tyr

gt
va

145

tat
Tyr

gca
Ala
160

agt
ser

cgt gcg
Arg Ala

gcc tta. aaa
Ala Leu
20

gaa
Glu

tac
Tyr

tct
Ser

att
Ile

Tttt
Phe
100

ctg
Leu

gat
Asp

tac
Tyr

tat
Tyr

ttcgagatgg
tttgattgca
gattttctaa
aagaggtttg
atataatcct
aaaacgaatc
tgttgtgaaa

attttgggtt

aagggtctat
cccgaataaa
aaggcgtaga
aattttgctt
tcatctgttc
atattgatta
aattattact

tttagaaaaa

tggttaaccc
ctttatgttt
aatgtatctg
cctaacgatt
tgcettectt
ggccaaaaaa
tttatgtaaa

ttataatctt

ata cca tat gat ttg gtt gcg acg

aac

Lys Asnh

cga
Arg

gaa
Glu

tta
Leu

aac
Asn

aaa
Lys

ccc
Pro
70

gat
Asp

cgc
Arg
85

ttc

gct
‘Phe

Ala

ttt
Phe

aat
Asn

gaa
Glu

ctg
Leu

cat

at atg
H1s

Met
150

tta
Leu

aac
Asn
165

aat
Asn

aca
Thr
25

tgg
Trp

tTta
Leu

caa
GlIn

gaa
Glu
40

tte
Phe

ctc
Leu

ctyg
Leu-
55

&y

cag
GIn

ety

tat
TYr

aat
Asn

gta
val

aat
Asn

aat
Asnh

tat
Tyr
105

atg
Met

gat
Asp

agg
Arg
120

gaa
Glu
135

aag.
Lys

gct
Ala

ddad
Lys

caa
Gln

acc
Thr

tTtC
Phe

aaa
Lys

aag
Lys
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ser val Ile Ero Tyr Asp Leu val éga Thr

g?c aag
Gly Lys

atg
Met

gaa
Glu

cat

cgg cd
His

Arg

tta
Leu

aat
Asn
75

ctg
Leu
90

gaa
Glu

ttc
Phe

cat
H1s

gcc

gag
Ala

Glu

ttt

gaa
Phe

Glu

ttt
Phe
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atc
Ile

tat
Tyr
170

gat
Asp
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act
Thr

tgg
Trp

gag
Glu

tca
ser
220

aaa
Lys

aag
Lys

gca
Ala

aaa
Lys

gat
Asp
300

gaa
Glu

gaa
Glu

cga
Arg

att
Ile

tac
Tyr

cta
Leu

ctt
Leu
205

cat
H1s

gca
Ala

cat
His

aag
Lys

gag
Glu
285

tta
Leu

tcg
Ser

tac
Tyr

gat
Asp

caa
GIn
365
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&

gat
As

190
aaa
Lys

tta
Leu

acc
Thr

agt
Ser

caa
Gln
270

ttg
Leu

ata
Ile

ttc
Phe

&y

gca
Ala
350

agg
Arg

taaagcagca

attttgatta

gctatttaaa

tcgcaatttg

tcataggttt

cgggatactc

catagccttg

cttaatacat

gag
Glu
175

cat

p His

gag
Glu

aat
Asn

tac
Tyr

ttt
Phe
255
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gct
Ala

aaa
Lys

aag
Lys

ctt
Leu
335

at
va

agt
Ser

cgt
Arg

atg
Met

tca
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atc
Ile

aat
Asn
240

ttg
Leu

aag
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gaa
Glu

&ty

ttt
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320

ata
Ile

gaa
Glu

gct
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ggatttctta
cttgattatt
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cgaggtgtca
tacgattggg
tttaccctet
tatttcaaca

taaatcacct

cga
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tat
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gag
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225

ttt
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ttg
Leu

aag
Lys

Cctt
Leu
305

ttc
Phe

gcg
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ttc
Phe

ttt
Phe

gta
val

ccC
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aca
Thr
210

ata
Ile

caa
Gin

adad
Lys

tca
ser

aac
Asn
290

tat
Tyr

gaa
Glu

gct
Ala

tac
Tyr

cta
Leu
370

caa
GIn

gaa
Glu
195

caa
Gln

tgc
cys

aga
Arg

aca
Thr

ata
Ile
275

aag
LyS

Cctt

Leu

agt
Ser

gaa
Glu

cgg
Arg
355

cat
His

ctataaaaaa
attttaagta
gtatcttatc
atggaaaatc
gaatgcttca
tctataaaag
gtaacttctt

cctttataca
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cat
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ctt
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ctc
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tat
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Phe
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val
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Arg
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Tyr
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Pro Tyr Asp Leu
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Lys Asn

Arg Glu

Asn Leu

Lys Pro
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Arg Asp
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Phe Ala

Asn Phe

Glu Leu

His Met

150
Asn Leu
165
GIn Phe
Ala Leu

Ile Leu

Asn Lys
230
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Leu
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Gly
Gin
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Tyr
Glu

135

Lys

Phe

Ile

His
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215

Leu

Trp

Glu
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val

Asn

Met

Arg

Lys

Gln

Lys

Ile

Asn

200

Leu

Glu
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Arg
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170

Gly

Asn

Gly

val

Thr

Lys

Gliu

His

Asn

75

Glu

Phe

Glu

Phe

Phe

155

Asp

Asn

Lys

ser

Asp
235

Lys

Ala

GIn

Asn

60

Ser

Gly

Arg

Lys

TYyr

140

Ser

Thr

Trp

Glu

Ser

220

Lys
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Met

Glu

Asn

45

Leu

Arg

Met

Gln

Lys

125

Phe

Met

TYyr

Leu

Leu

205

His

Ala

Asn
Asp
30

Gln
Gln
Phe
Leu
LyS
110
Leu
Lys

Asn

Gly

Lys

Leu

Thr

Phe

15

Thr

Asp

Leu

Asp

Asp

95

Glu

Asp

Ala

Tyr.

Glu
175
His
G}u

Asn

Tyr

Trp

Lys

val

Asp

Glu

80

Tyr

Leu

ser

ser

Ala

160

Arg

Met

sSer

Ile

Asn
240
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10295.204.5T25.txt
Phe Gin Arg Ala Leu Asn Leu Tyr Lys Glu Glu Lys His Ser Phe Leu
245 250 255
Pro Lys Thr Leu Phe Asn Leu Ala His val Arg Ala Lys GIn Gly Lys
260 265 270
Leu Ser Ile Thr Asp Asp Leu Tyr Tyr Glu Gly Lys Glu Leu Ala Glu
275 280 285
Lys Asn Lys Asn Leu Asp Met Leu Ala Lys Phe Asp Leu ITe Lys Gly
290 295 300
Leu Tyr Leu Ser Phe Asp Leu Asp Met val Arg Glu ser Phe Lys Phe
305 310 315 320
Phe Glu Ser Lys Gly Lys Tyr Ala Asp Met Glu Glu Tyr Gly Leu Ile
325 330 335
Ala Ala Glu Leu Leu Glu Lys Lys Glu Lys Ile Arg Asp Ala val Glu
340 345 : 350
Phe Tyr Arg Ile Thr val Asn Ala Arg Arg Gln Ile GIn Arg Ser Ala
355 360 - 365
Phe Leu His val Asn
370
<210> 146
<211> 1405
<212> DNA
<213> Bacillus Ticheniformis
<220>
<221> CDS
<222> (501)..(905)
<400> 146 :
tgtagggaaa gtgagttcat ggctcttatt agtgattgtc agctttctaa tcgtagccac
gttaaaacag gtgaagggga aagattccac tagagtggat gctggtcaat ttttataact
ctttatttta aaagggtttc gaggagctgt ggaagctgtt gcaggcatca ataaaagatc
aatattttct ttaagttgat cattcacaaa tcgaattact tctttattag gccaagtttc
attttcatgg atgcacaggg tttatccgca aattccttca aatagtaaac ccttcaagat
cgcggtggac gaaatttccc ttcgagaata ctgcaggtgc ggcttgaaaa agagcatata
gagattcagg cgtcttagca ggcgtctttt tgttgctgat tttattgcgg cataccgaaa
attttttcac ttttcaacct attatcaccc gaattatagt aatatattta caaaaatgaa
ataaaaaggt ataggcggaa gtg aaa cag tta ata ccc tcg tca aaé gtc g

a
val Lys GIn Leu Ile Pro Ser Ser Lys Val G%y
1 5 10

gtg aaa atc cac gaa tgg tat aaa atg ata aga gag ttt agc gta ccg
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val Lys Ile

gat
Asp

gca

gag
Ala

Glu
30

gaa

gaa
Glu

Glu
45

gat
Asp

tta
Leu

caa
Gln

cat
His
60

ety

gat
Asp

tca
ser

caa
GlIn

tta
Leu

aat
Asn

tat
Tyr

ttt
Phe
110

gaa
Glu

dac
Asn

gca
Ala
125

gaa
Glu
cgagtttcac
tattaagggc
gtttatttgt
- -acctggaaaa
cctattttaa
atgctgaaaa
tatattactc
ttcttattgg
gaatatcttg
<210>
<211>
<212>
<213>

<400>

147
135
PRT

147

His
15

gct
Ala

cag
Gln

atg
Met

ata
Ile

a1y
95

gag
Glu

ddd
Lys

Glu

tta
Leu

gac
ASp

tta
Leu

aac
Asn
80

ctc
Leu

aaa
Lys

cag
GlIn

Trp

dad
Lys

tta
Leu

gaa
Glu
65

adad
Lys

ctt
Leu

aaa
Lys

ttg
Leu

Tyr

gaa
Glu

ctc
Leu
50

tat
Tyr

ttg
Leu

agt
ser

cag
Gln

gct
Ala
130

Lys

gaa
Glu
35

ctt
Leu

tta
Leu

Tty
Leu

tac
Tyr

tac
TYr
115

ctc
Leu

Met Ile Arg

20

gta

gagd
val

aag
Glu

Lys

tat
Tyr

tac
Tyr

cag
Gln

cct
Pro

act
Thr
70

gaa
Glu

atc

gcc
Ile

Ala

caa
Gln
85

tca
ser

tac

Tyr
100

ttt
Phe

atc
Ile

dda
Lys

gca
Ala

att

acg
Ile

atg
Thr

Met

tttaaaatgg
ctttaaaata
tatcgcgggt
tgcacttgaa
tatagccgac
agccgtagag
tactcaactt

ttagacaaac

ctgaagcata
tacaataatc
aactatgacg
ttagcgatag
tgtcatgaat
attaatctaa
ctttttaagc

agctcgaaaa

Bacillus Ticheniformis

ctacatcatg
atgaactcta

atttaatgcg

-agatcgacaa

gtatgggaga
aagaagaata
agaaaaacta

ttcaacgata

10295.204.5T25.txt

Glu Phe Ser

25

att
Ile
40

aat
Asn

gaa
Glu

ttg
Leu
55

atg
Met

tgt
Cys

aac
Asn

ada
Lys

aga
Arg

cct
Pro

gag

gag
Glu

Glu

ttc
Phe

Tttt

agg
Phe

Arg
105

Tttt
Phe

ata

gag
Ile

Glu
120

tta
Leu
135

tagaaca

aaacagacac
cacagtccgt
ccatgacaaa
taaaaggctc
cattgatgca
taacaaccta
cgagcgegcea

ccctattcac

val Pro

caa

atg
GlIn

Met

Tttt

aga
Phe

Arg

aaa
Lys

caa
Gin
75

cga

Arg
90

ety

tat
Tyr

aga
Arg

atg
Met

cga
Arg

agc

atgtatcata
aaaatccaat
gccttacccc
attagttctg
gcagttgaat
ccacaatcat
atcgagatat

ttctctattt

val Lys GIn Leu Ile Pro Ser ser Lys Val Gly val Lys Ile His Glu
1 5 10 15

Trp Tyr Lys Met Ile Arg Glu Phe Ser val Pro Asp Ala Glu Ala Leu
20 25 30

Lys Glu Glu val Glu Lys Glu Ile Asn GIn Met Glu Glu Asp GIn Asp
35 40 45
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WO

Leu Leu

50

Leu

Glu
65

Tyr Leu

Lys Leu Leu

Leu Ser Tyr

Lys Gln Tyr

115

Ala Leu

130

Leu

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

148
2104

- <220>
<221> CDS
<222> (501
<400> 148
ggaaacgtca
gacgatatcg
gtaatcgatg
atagatcata
atttgtttat
aaaaagatgt
gattaatgtc
gtcaaaaaat

_aagaaaggaa

ctt
Leu

gga atg
Gly Met

caa gcg
Gln Ala

gtc
val
30

aat
Asn

gaa gaa
Glu Glu
45

03/087148

Tyr Tyr
Glu Pro

Ala Gln
85

Tyr Ser
100

Ile Lys

Ile Thr

). .(1604)

gtccctgteg
gctttttgat
gtatggtcat
tggcttecta
tgtaatcgaa
caaacgaaaa
agaattttga
aagcgattct

ggataaacga

Th
7

Gln

0

Ile

Phe

Ala

Met

10295.204.ST25.tXt

Leu Met

55

r Asn

Glu

Glu

Phe

Glu
120

Ile

Leu
135

A
Bacillus 1icheniformis

gttctgtcca
cgcgaaccca
ttttaatgta
caaactcttt
acatgttgat
tacttcctga
gttatcttag

gtaaaatgaa

Cys Phe Arg

Lys Arg Lys GlIn
75

Pro Arg Arg
90

Phe Arg Gly Met

105

Phe Tyr Arg

ggatacttta
gcgtcecccca
gatttcatat
tacatcttga
atttacatat
gagatttgca
gaaattatgc

aaacaaccca

His Gln
60

Leu
Gly GIn Ser
AsSn

Asp Leu

Phe
110

Tyr Glu

Asn Ala Glu

125

tagacgcctt
aEcattccgc
tcccatcegt
ttcatatgaa
ataattataa
caaataaaga
caatatttag

‘taaaaaggaa

Met Leu

ITe Asn
80

Gly Leu
95

Glu Lys

Lys GIn

cagtcagctt
tgtgaatgcg
tttcatacgt
ccgctcecttt
aatgccgtca
agattgttac
aaaagtgatt

atgacatggg

ttg aag aca aaa att gcg tat gag gaa gtt gcg

1

aat caa
Asn GIn
15

tcg att
ser Ile

caa gat
GlIn Asp

tgg tat gtc
Trp Tyr val

aaa tgc gac
Lys Cys égp

ctg ctt ctt
Leu Leu Leu
50

atc
Ile

atg
Met
20

aag
Lys

att
Ile

cac

gag ca
His

Glu

tat
TYyr

Tttt
Phe

aat
Asn

cgt
Arg

cac
His Glu
25

cag

ctg
GIn

Leu
40

ccg
Pro

ctt
Leu
55

tta
Leu

gac
Asp

Page'211

gaa gta

Leu Lys Thr Lys §1e Ala Tyr Glu Glu X81 Ala

tca

val ser

aat
Asn

atg
Met

tat
Tyr

cgg
Arg
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cac
His
60

gat
Asp

gaa
Glu

gat
Asp

agg
Arg

Agct
Ala
140

gcg
Ala

ada
Lys

ttt
Phe

gcg
Ala

tta
Leu
220

cat
His

ety

att
val

gaa
Glu

gct
Ala
300

tat
Tyr

aag
Lys

att
Ile

tat
TYyr
tat

Tyr

aca
Thr
125

atc
Ile

dda
Lys

Ala

cgt
Arg

WO 03/087148

ctg
Leu

cag
Gln

tat
Tyr

aca
Thr
110

atc
Ile

gcc
Ala

aca
Thr

atc
Ile

Tttt
Phe

190

gca
Ala
205

999
Gly

TtcC
Phe

atc
Ile

gtc
val

aad
Lys
285

ctg
Leu

ctt
Leu

ctg
Leu

ttg
Leu

aaa
Lys

cat
His

aaa
Lys
270

gca
Ala

tat
Tyr

dadd
Lys

ctg
Leu

gag
Glu

tat
Tyr
95

aat
Asn

CcCC
Pro

tac
Tyr

gct
Ala

agc
Ser
175

gat
Asp

atc
Ile

agc
ser

gaa
Glu

tcc
ser
255

gaa
Glu

gga
Gly

gat
Asp

acg
Thr

aca
Thr

caa
GlIn
80

ttce
Phe

gca
Ala

gat
Asp

tat
Tyr

cta
Leu
160

aac
Asn

gaa
Glu

ada
Lys

tat
Tyr

gcg
Ala
240

atg
Met

gca
Ala

gaa
Glu

gaa
Glu

atc
Ile
320

gaa
Glu
65

aaa
Lys

ttt
Phe

atc
Ile

caa
Gln

caa
Gln
145

dadad
Lys

gat
Asp

gcc
Ala

ca}t
H1s

gtc
val
225

ctg
Leu

Tttt
Phe

cgc
Arg

agg
Arg

cag
GlIn
305

aat
Asn

Glu

gcc
Ala

ttc
Phe

aat
Asn

atc
Ile
130

atc
Ile

acc
Thr

atg
Met

gaa
Glu

cat
His
210

aat
Asn

ctt
Leu

gaa
Glu

aaa
Lys

gaa
Glu
290

gat
Asp

ctc
Leu

gat
Asp

gct
Ala

tat
Tyr
115

gaa
Glu

ada
Lys

ttc
Phe

ctg
Leu

cag
Gin
195

gtc
val

cgc
Arg

atc
Ile

ctg
Leu

ttg
Leu
275

tat
Tyr

CCa
Pro

tgg
Trp

10295.204.ST25.tXt
gag ttt gcc gct
phe Ala Ala

atg
Met

&y
100

tat
Tyr

atc
Ile

caa
Gln

aaa
Lys

atc
Ile
180

cat
H1s

ctc
Leu

aac
Asn

dda
Lys

aca
Thr
260

tat
Tyr

ttg
Leu

ctt
Leu

acg
Thr

caa
Gln
85

atg
Met

aaa
Lys

gcc
Ala

aat
Asn

gca
Ala
165

3ty

tac
TYyr

ctc
Leu

ctc
Leu

gag
Glu
245

cat
His

gaa
Glu

tcg
ser

acg
Thr

gat
Asp
325

tce
Ser
70

agce
ser

tac
TYPr

Tta
Leu

gaa
Glu

ttc
Phe
150

cat
His

gca
Ala

aag
Lys

ety

ctc
Leu
230

Ca_.'t
His

gt
va

dda
Lys

adad
Lys

gtt
val
310

gta
val

aac
Asn

aca
Thr

gaa
Glu

gcce
Ala

ttc
Phe
135

ctt
Leu

gat
Asp

aat
Asn

caa
GlIn

atg
Met
215

aca
Thr

gaa
Glu

ctg
Leu

sty

ttt
Phe
295

gaa
Glu

gcg
Ala
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daa
Lys

gat
Asp

Tttt
Phe

gag
Glu
120

Ca_.'t
H1s

tcc
ser

gat
Asp

aaa
LysS

gcc
Ala
200

gct
Ala

ttg
Leu

gaa
Glu

tac
Tyr

ttt
Phe
280

daa
Lys

cat
His

gaa
Glu

ctg
Leu

gac
Asp

cat
His
105

gaa
Glu

tac
Tyr

tta
Leu

tac
Tyr

ctc
Leu
185

ctt
Leu

cac
His

gct
Ala

tcg
ser

.aaa

Lys
265
ttc
Phe

ctt
Leu

gct
Ala

tta
Leu

ttc
Phe

atg
Met
90

aag
Lys

aag
Lys

aaa
Lys

aac
Asn

att
Ile
170

gat
Asp

dda
Lys

cac
His

gaa
Glu

gtt
val
250

tca
Ser

cgt
Arg

att
Ile

tta
Leu

aca
Thr
330

gag
Glu
75

att
Ile

aag
Lys

ctc
Leu

ctg
Leu

cat
His
155

caa
GlIn

“tta

Leu

gac
Asp

aac
Asn

cat
His
235

tac
Tyr

aat
Asn

gcg
Ala

cat
His

gaa
Glu
315

ttt
Phe
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10295.204.S725.tXt
gat atc gca ctt tac tat aaa gaa aat gga gat gca gac aaa gct gcc 1541
Asp Ile Ala ggg Tyr Tyr Lys Glu Azn Gly Asp Ala Asp Ezg Ala Ala

340

gaa tat ttt gaa gaa tct cat cat gca aga gac caa att ctt aaa aga 1589
Glu Tyr ghe Glu Glu Ser His Hgg Ala Arg Asp GlIn gég Leu Lys Arg
50 3

acg gag gag tta aag tgaaaaagat gattgccgtt gcgttgactg ccgtctttge 1644
Thr gég Glu Leu Lys

aagccttgtc gttttaagtt tttcgtctca gccgaaggga gatgccgagt ttgccggceg 1704
agccattttt cttgacgata agccggctca gctgatggcg ggcagagega tctttctcga 1764
cagctttgac ggaaattcgc cagccgcctg acaaaacacc gcataaccct gettgtcacc 1824
ggacaagctc tcttcgaaaa gcgccgecag cggegetttt tttatgaaag caaatataac 1884
cggcgtccct gcaaatcgct tgcgaagatt aaaaatatga aacacatgac aggaatggcg 1944
ctcaccggct tttggtcgaa tcctattgaa aaatctgccc gatttafagt gcttgtcatt 2004

ctataaatcc ttataatggt cttaacgcca atgtgaggca tgccaataga cagattgcag 2064

gggaaattct atactgaaca gcgcaattta gcatgtaatc . 2104
<210> 149

<211> 368

<212> PRT

<213> Bacillus Ticheniformis

<400> 149

Leu Lys Thr Lys Ile Ala Tyr Glu Glu val Ala Gly Met Leu Asn Gln
1 : 5 : 10 15

Trp Tyr val Met Ile Lys Arg His Glu val ser Gln Ala val ser Ile
20 25 30

Lys Cys Asp ITe Glu His GIn Leu Pro Asn Met Glu Glu Asn GIn Asp
35 40 45

Leu Leu Leu Tyr Phe Asn Leu Leu Asp Tyr Arg His Lys Leu Leu Thr
50 55 60

Glu Glu Phe Ala Ala Ser Asn Lys Leu Phe Glu Asp ITe GIn Glu GlIn
65 70 75 80

Lys Ala Asp Met G;n Ser Thr Asp Asp ggt Ile Glu Tyr Tyr ;gr Phe
8

Phe Phe Ala Gly Met Tyr Glu Phe His Lys Lys Asp Tyr Thr Asn Ala
100 v 105 110

Ile Asn Tyr Tyr Lys Leu Ala Glu Glu Lys Leu Arg Thr ITe Pro Asp
115 120 125
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Gln

Gln

145

Lys

Asp

Ala

His

val

225

Leu

Phe

Arg

Arg

Gln

305

Asn

Tyr

Ser

WO 03/087148

ITe Glu Ile Ala

130

Ile

Thr

Met

Glu

His

210

Asn

Leu

Glu

Lys

Glu

290

Asp

Leu

Lys

His

<210>
<211>

<212>

<213>

<220>
<221>

Lys
Phe
Leu
Gln
195
val
Arg
Ile
Leu
Leu
275
Tyr
Pro
Trp
Glu
His
355

150
1381

'DNA

Glin

Lys

Ile

180

His

Leu

Asn

Lys

Thr

260

TYyr

Leu

Leu

Thr

Asn

340

Ala

Bacillus

CDS

Asn

Ala

165

Gly

TYyr

Leu

Leu

Glu

245

His

Glu

ser

Thr

Asp

Gly

Arg

Glu

Phe

150

His

Ala

Lys

Gly

Leu

230

His

val

Lys

Lys

val

310

val

Asp

Asp

Phe

135

Leu

Asp

Asn

Glin

Met

215

Thr

Glu

Leu

Gly

Phe

295

Glu

Ala

Ala

GlIn

ser

ASp

Lys

Ala

200

Ala

Leu

Glu

Tyr

Phe

280

Lys

His

Glu

ASp

Ile
360

T1icheniformis

10295.204.S725.tXt
His Tyr Lys Leu ng Ile

Leu Asn

Tyr Ile
170

Leu Asp
185

Leu LyS
His His
Ala GTu

Ser val
250

Lys Ser
265

Phe Arg
Leu Ile
Ala Leu

Leu Thr
330

Lys Ala
345

Leu Lys

His

155

Gln

Leu

Asp

Asn

His

235

Tyr

Asn

Ala

His

Glu

315

Phe

Ala

Arg

Ala

Lys

Phe

Ala

Leu

220

His

Gly

val

Glu

Ala

300

Tyr

Asp

Glu

Thr
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Lys

Ala

Arg

Ala

205

Gly

Phe

Ile

val

Leu

Ile

Tyr

Glu
365

Ala
Thr
Ile
Phe
190
Leu
Leu
Lys
His
Lys
270
Ala
TYyr
Lys
Ala
Phe

350

Glu

Tyr

Ala

Ser

175

Asp

Ile

ser

Glu

ser

255

Glu

Gly

Asp

Thr

Leu

335

Glu

Leu

Tyr

Leu

160

Asn

Glu

Lys

Tyr

Ala

240

Met

Ala

Glu

Glu

Ile

320

Tyr

Gglu

Lys
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<222>

<400> 150
atttacaaaa

aagtcggagt
cagaggcttt
tactccttta
ctactaacaa
ctcgaagaga
aatttgagaa
tggctctcat

ctacatcatg

aat
Asn

aat cat
Asn His

oy
30

atc

gcg
Ile

Ala

cac

ac ctg
His

Leu
45

gaa
Glu

ctc
Leu
60 -

ety

aat
Asn

att

agt
Ile

ser

att

gac
Ile

Asp

Cta
Leu

adad
Lys

act
Thr

ctt
Leu

caa
Gln

(501)..(881L)

atgaaataaa
gaaaatccac
aaaagaagaa
ctatcagttg
aagaaaacaa
tttaaatggc
aaaacagtac
tacgatgtta

aaacagacac

ctc
Leu

gaa
Glu
15

tat
Tyr

aac
Asn

aat
Asn

gca
Ala

tct
Ser

gcc
Ala

gat
Asp

gca
Ala
80

gaa
Glu
95

ctt
Leu

gaa
Glu

ttt
Phe

110

Tttt
Phe

att
Ile

ctt
Leu
125
tctctatttg
gaggtattta
gaagtctcta
aaaatgatgt
gctcgttatt
adccgaccag

ccaaatgtgg

Ay
aatatcttga
aatacttgga
accaatacct
atgggcaaac
cccattttag
tctgacggeg
ggcgetrttt

tac
Tyr

gac
Asp

ctt
Leu

tat
Tyr
65

gca
Ala

tat
Tyr

aag
Lys
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aaggtatagg
gaatggtata
gtagagaagg
atgtgtttta
ggacaatcaa
ctccttagtt
atcaaagcaa

tagaacaagc

cggaagtgaa
aaatgataag
aaattaatca
gacatcaatt
taaacaaatt
actactcatt
tagagtttta

cgagtttcac

acagttaata
agagtttagc
aatggaagaa
aatgttagaa
gttggcccaa
tttctttagg
tcgaaacgca

tttaaaatgg

ccctecgtcaa
gtaccggatg
gatcaggact
tatttagaac
atcgaggagc
ggcatgtatg
gaaaaacagt

ctgaagcata

atg tat cat ata tta agg gcc ttt aaa ata tac
Met Tyr His Ile Leu Arg Ala Phe Lys Ile Tyr
1 5 10

aca gtc
Thr val

tta
Leu
35

gat
ASP

tta
Leu

gaa
Glu
50

Tttt
Phe

aat
Asn

gtt

gaa
val

Glu

aac
Asn

aac
Asn

aaa

Lys
115

cag
Gln

ggcgttatat
ggagaataaa
tgaaagaaaa
aaaaattaaa
ccgeegegtt
tatatcaaat

atttctacgg

Ala

Tyr

Asn

cgt aaa atc

Arg Lys Ile
20

cat

atg :
H1s

Met

cgce
Arg

ata

gcg
Ile

gag
Glu

ata
Ile

gcc

gac
Ala

Asp
70

gaa
Glu

tat gct
Ala

85

cta
Leu
100

cca
Pro

caa
Gln

aac tac gag

Tyr Glu

tta
Leu
25

caa tgt
Gln Cys

aad
Lys
40

gac
Asp

gcc
Ala

atc
Ile
55

aat
Asn

gac
Asp

cat

tgt ca
His

cys

gaa
Glu

ddd
Lys

gcc

gta
Ala

val

tca
ser

tta
Leu

tat
TYyr
105

atc

cgc
Ile

Arg

gca
Ala
120

ttt

gtt
Phe

val

tta
Leu

cccC
Pro

ada
Lys

agg
Arg

tgt
Cys

atg
Met
75

att

gag
Ile

Glu
90

tct
ser

tac
Tyr

ata

gag
Ile

Glu

tagacaaaca gctcgaaaat tcaacgatac cctattcact

atctattctg tgaataaaga agagatttta

atatttgcat
gaccatagaa
aaaggggagt
attaacgatg
cgctacccgt

tttcttaacg

acatagaaga
actcaatcga
gtctctatga
ggtattagcg
aagcaaacgt

ttaaacatcg

pPage 215

gctttcgett
gttccttcaa
gtattaaaaa
ttgtttcagce
aagaaacgcc

tgattaactt

PCT/DK03/00200

60
120
180
240
300
360
420
480
533

581

629

677

725

773

821

869

921

981

1041
1101
1iel
1221
1281
1341
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PCT/DK03/00200
10295.204.ST25.txt
cttatcagct gtcggtaaga ttaacgtata ccattccgac 1381
<210> 151
<211> 127
<212> PRT .
<213> Bacillus Ticheniformis
<400> 151
Met Tyr His ITe Leu Arg Ala Phe Lys Ile Tyr Asn Asn His Glu Leu
1 5 10 15
Tyr Thr val Arg Lys Ile GIn Cys Leu Phe val Ile Ala Gly Asn Tyr
20 25 30
Asp Asp Leu Met Arg His Asp Lys Ala Leu Pro His Leu Glu Asn Ala
35 40 45
Leu Glu Leu Ala.Ile Glu Ile Asp Asn Lys Arg Leu Ile Ser Ser Ala
50 . 55 60
Tyr Phe Asn Ile Ala Asp Cys His Glu Cys Met Gly Asp Ile Asp Ala
65 70 75 80
Ala val Glu Tyr Ala Glu Lys Ala val Glu ITe Asn Leu Lys Glu Glu
85 90 95
Tyr Asn Asn Leu Pro Gln Ser Leu Tyr Tyr Ser Thr Gln Leu Leu Phe
' 100 105 110
Lys GIn Lys Asn Tyr Glu Arg Ala ITe Glu Ile Phe Leu Ile Gly
115 120 125
<210> 152
<211> 1735
<212> DNA
<213> Bacillus Ticheniformis
<220>
<221> CDS
<222> (501)..(1235)
<400> 152 .
ggcttgttcc cgacggaggc ggacacttct ttttagagcg gagaatcggt gaaactgegg 60
ccaaagaatt gatttggagt gggaaaaaat tgacgggggc cgaagcgcac gagcttcgga 120
tcgcagacgc cgtattcagc ggggactccg gccgttttgc gcgcatctat cttgaaaagc 180
ttctgcacge tccgetggca gcgatgattg agacaaaaaa gatctatcag gcgttgaatg 240
gaggcaggct gcagaaaacg cttgaactcg agaaaacggc ccagatgaaa atgaggctga 300
- caagcgacca ‘tcaggaaggg atccgcgcat ttttagaaaa gcgccagccg caatttaacc 360
gtcagcaagt ataacaagag cggtccggca ggaaattgac cttgggaaat gatgtgcaga 420



WO 03/087148 PCT/DK03/00200

10295.204.5T25.txt
aacaattgta aaaaaattta agtttccata aaatgattca taagatacag atctgtacga 480

agtcttggga ggcggcgaaa ttg aaa cag aag att cca tct gaa tac gtt gct 533
Leu Lys GIn Lys Ile Pro Ser Glu Tyr X31 Ala
1 5

aga aag ctg aat gat tgg tac aac gcc att cgg aaa aat cag atc gcc 581
Arg Lys Leu Asn Asp Trp Tyr Asn Ala Ile Arg Lys Asn GIn Ile Ala
15 20 25
gcc agt gaa tca ttg aaa gcg gaa att tta aat gat tit caa gac atg 629
Ala ser Glu Ser Leu Lys Ala Glu Ile Leu Asn Asp Phe Gln Asp Met
30 35 40
gaa gaa aat cgg gac gtc ctg ctc tac tat tcg ctg ctt gaa ttc agg 677
Glu Glu Asn Arg Asp val Leu Leu Tyr Tyr Ser Leu Leu Glu Phe Arg
45 50 55
cat aaa ctg atg ctc agc tat ttg aaa ccg aaa gag act gaa aat att 725
His Lys Leu Met Leu Ser Tyr Leu Lys Pro Lys Glu Thr Glu Asnh Ile
60 65 70 75
gaa aaa aac ctc cgc gac tta gaa gaa aaa gaa gac caa atg acg g?t 773
Glu Lys Asn Leu Arg Asp Leu Glu Glu Lys Glu Asp GIn Met Thr Gly
80 85 90
tta tta aac tat tat tac tgg ttt ttt aaa g%g atg tat gag ttc aaa 821
Leu Leu Asn Tyr Tyr Tyr Trp Phe Phe Lys Gly Met Tyr Glu Phe Lys
95 100 105
caa aag cgg ttc gtc aaa gca atc ggc tgc tat aaa acg gct gaa caa 869
GIn Lys Arg Phe Val Lys Ala Ile Gly Cys Tyr Lys Thr Ala Glu GlIn
110 115 120
aaa gtc agc gca ctg gaa gac gag gtt gaa aaa gcg gaa ttt tat tat 917
Lys Val Ser Ala Leu Glu Asp Glu val Glu Lys Ala Glu Phe Tyr Tyr
125 130 135
aag ctt gcg gaa atc tac tat tat atc aac cag aga tac ctg tcg atc 965
Lys Leu Ala Glu Ile Tyr Tyr Tyr Ile Asn GIn Arg Tyr Leu Ser Ile
140 145 150 155
aac tat gcg acg cta gct tcc gac att ttt aac cgg tat gaa acg cta 1013
Asn Tyr Ala Thr Leu Ala Ser Asp Ile Phe Asn Arg Tyr Glu Thr Leu
160 165 170
aaa gaa aaa aag att ttc th‘gat ttt atc att gcc g?t aat tgg gtt 1061
Lys Glu Lys Lys Ile Phe Cys Asp Phe ITe Ile Ala Gly Ash Trp Val
175 180 185 A
gaa tcg atg aca tac g?a ccc gcg ctg aaa agc ctg gcc aat gcg ctt | 1109
Glu ser Met Thr Tyr Gly Pro Ala Leu Lys Sér Leu Ala Asn Ala Leu
190 195 200
gaa gac gcc agg aaa atc aaa aac agc cat ttg acg gca gcc gct cat 1157
Glu Asp Ala Arg Lys Ile Lys Asn Ser His Leu Thr Ala Ala Ala His
205 210 215
ttt aat ttg g?a aat tgc tat ttc cac caa gaa fcg tac cgg gaa gcc 1205
Phe Asn Leu Gly Asn Cys Tyr Phe His Gln Glu Ser Tyr Arg Glu Ala
220 - 225 230 235
tca gat cat atg gag cgc cct ttc cat ttt tgaacaggaa agttcatcat 1255
Ser Asp His Met Glu Arg Pro Phe His Szg
240

atattcccaa agtgctgtac aacttgatgt acgtccgtct caagcagggy aaccatgccg 1315

pPage 217
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gagctgccgce
acgcggcaaa
tggaaaacgg
ctttagatgc
atgaaaagtg
aaactgttgt

gatgcgggga

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

<400>

153
245
PRT
Baci

153
Leu Lys Gln
1

Asn

Trp Tyr

Glu
35

Lys Ala

val Leu Leu

50

Ser Leu

65

Tyr

Asp Leu Glu

Tyr Trp Phe

Ile
115

Lys Ala

Glu Glu

TYyr Tyr Tyr
145 Y

Ala Ser Asp

Phe Cys Asp

ctgttatgaa
gcttaacatt
atttgattat
agcccagtat
cgctcaggca
tcgtcgeggt

aagccccttc

T1lus

Lys
5

Ala Ile

20

Ar

Ile Leu As

Tyr Tyr Se

Lys Pro Ly

Glu Lys GI1

Phe Gl

100

Lys

Gly Cys Ty

Glu

val

Gl
15

Ile Asn

pPhe As

165

Ile

Phe ITe I1

180

Lys

10295.204.ST25.txt
aaaggcatcc gaagcgcggc atcgctcggd

ctgtgcggge tgtatttaga cggaggggat

ttggagtcaa atcatttata

tataatcaaa ttgagcggct

agtcgaaaaa tcaaaaggggd

gtcgctggct gttgtgttaa

cttgtatgcg gacaaaatga

g Lys

n Asp

r Leu
55

s Glu

u Asp

y Met

r Lys

Ala
135

n.Arg
0

n Arg

e Ala

Ticheniformis

ITe Pro Ser Glu

Asn

Phe

40

Leu

Thr

Gln

Tyr

Thr

120

Glu

Tyr

Tyr

Gly

Tyr

Glin

25

Glin

Glu

Glu

Met

Glu

105

Ala

Phe

Leu

Glu

Asn
185

val
10

Ile
Asp
Phe
Asn
Thr
90

Phe
Glu
Tyr

Ser

Thr
170

Trp val Glu

Ala

Ala

Met

Arg

Ile

75

Gly

Lys

GIn

Tyr

Ile

155

Leu

tgctgetgtt
gaaagattcc
agatgcgttg
cgtcttcaag

tcacgactga

Arg Lys Leu

Glu
30

Ala Ser

Glu
-45

Glu Asnh

His
60

Lys Leu

Glu Lys Asn

Leu Leu Asn

Gln Lys Arg

110

val
125

Lys ser

Lys Leu Ala

140

Asn Tyr Ala

Lys Glu Lys

Met
190

Ser

Page 218

gatgaagaac
cagaaagccg
gaagagctgg
attttttact
tatgaaagct
ctttttggca
caaggaggct

Asn
15

Asp

Ser Leu

Arg Asp

Met Leu

Leu Arg

80

TYr
95

Tyr

Phe val

Ala Leu

Glu Ile

Thr Leu

160

Ile

Tyr

PCT/DK03/00200

1375
1435
1495
1555
1615
1675
1735
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Gly Pro Ala Leu Lys
195

ITe Lys Asn Ser His

210

Cys Tyr Phe His Gln

225

Arg Pro Phe His Phe

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

<220>
<221>
<222>

<400>
attcctcgta aaaggcgcgg atcgcgtcgce cgecttttcc ctttaaagca tcatcaagtg

154
2116

245

10295.204.5T25.txt

Ser Leu Ala Asn Ala Leu Glu égg Ala Arg Lys

Leu Thr Ala Ala Ala His Phe Asn Leu Gly Asn
215 220

Glu Ser Tyr Arg Glu Ala Ser Asp His Met Glu
230 235 240

DNA - » 3 -
Bacillus T1icheniformis

CDS
(501)..(1616)

154

atgtgatgcc

gttccagcgt

fctcctctaa

ggtgaatata

tgattcattt

dCCaaaadagc

ctgatagaag

ctggaaggga

aaa
Lys

gca
Ala

gaa
Glu

gag
Glu
60

tct
Ser

ata
Ile

gaa
Glu

gat
Asp
45

tta
Leu

gat
Asp

aac
Asn

cga
Arg
30

cag
Gln

atg
Met

tat
TYyr

cgc
Arg
15

tta
Leu

gac
Asp

ttg
Leu

ctt
Leu

tgg
Trp

aag
Lys

ttg
Leu

gaa
Glu

agg
Arg
80

ctcaacagcc tttttgactt. tggcgatttc gtctgattgt tgttttaatt
ttgatctatt gcattgtgca gcgcctgaac atcaagagtc ttcatggcat
tccttttcat tacaatcagt atatagttta ccactttata gaaagtactt
tcctgttcaa ccatgaaaat gaatcattgg gcttaggtca ttatttctat
cgattaccgt aaacaagttt gttgtagcat tctttaggct ctgtgactaa
catttgtttt aaattggtct ttcggtatca cgaaaatttc gttttttggg
ttttgcaatt atgaattgta tgttaatctt taacataaaa aggatgttag

atgatggcag ttg gag act atc ccg tct tca gaa gt% g%a atc
G

Leu Glu Thr Ile Pro Ser Ser Glu va y Ile
1 5 10
tac aac gaa att caa aaa tta aac gta ata gaa
Tyr Asn Glu Ile GIn Lys Leu Asn ¥§1 ITe Glu
20

gcg gaa gtt cac tta gct ata gaa aga atg gaa
Ala Glu §§1 His Leu Ala Ile igu Arg Met Glu

ctt tcc tat tat cag ctt atg aat ttt aga cat
Leu ggr Tyr Tyr GIn Leu Met Asn Phe Arg His
55

tat ctt ttc ccg gca gaa aaa aag ctg agc aaa
Tgr Leu Phe Pro Ala Glu Lys Lys Leu Ser Lys
6 70 75

gaa att gag gga cag g%a aga aaa ttg tca g%c
Glu Ile Glu Gly Gln Gly Arg Lys Leu Sgr Gly
85

Page 219

PCT/DK03/00200

60
120
180
240
300
360
420
480
533

581

629

677

725

773



ttg
Leu

cgce
Arg

aag
Lys

aag
Lys
140

tat
Tyr

gt
va

gat
Asp

gaa
Glu

tta
Leu
220

att
Ile

ada
Lys

aat
Asn

agt
ser

tta
Leu
300

aca
Thr

ctg
Leu

gat
Asp

WO 03/087148

ctc
Leu

ety

Tty
Leu
125

atg
Met

tat
Tyr

att
Ile

tta
Leu

tce
ser
205

aat
Asn

gaa
Glu

gaa
Glu

dac
Asn

gcg
Ala
285

gag
Glu

atg
Met

gca
Ala

tcc
Ser

gaa
Glu

aaa
Lys
110
acg
Thr

gcg
Ala

gt
va

cga
Arg

tca
Ser
190

gcg
Ala

gta
val

tac
Tyr

ctg
Leu

gaa
Glu
270

cgg
Arg

gca
Ala

aaa
Lys

tta
Leu

ata
Ile
350

tac
Tyr
95

tac
Tyr

ada
Lys

gaa
Glu

tct
ser

aga
Arg
175

acc
Thr

gaa
Glu

gca
Ala

ttt
Phe

act

Thr

255

aat
Asn

gta
val

ctg
Leu

CCa
Pro

gaa
Glu
335

Tttt
Phe

tat
Tyr

ata
Ile

gtt
val

gt
va

ctc
Leu
160

att
Ile

cat
H1s

gac
Asp

tat
Tyr

cat
His
240

cag
Gln

att
Ile

ttt
Phe

ttt
Phe

tta
Leu
320

gca
Ala

Tttt
Phe

Tttt
Phe

aag
Lys

tca
ser

ttt
Phe
145

gct
Ala

aat
Asn

gat
Asp

att
Ile

tgt
Cys
225
aag

Lys

gct
Ala

gaa
Glu

gaa
Glu

ata
Ile
305

cgg
Arg

gct
Ala

tat
TYr

tcc
ser

gca
Ala

gat
Asp
130
tat
Tyr

tat
TYyr

tgt
Cys

caa
GIn

caa
GIn
210
tat
Tyr

gcg
Ala

tat
TYr

ey

gat
Asp
290
aaa
Lys

gat
Asp

cta
Leu

gat
Asp

10295.204.ST25.txt

ttt ttc acc gga atg tat
Phe Phe Thr Gly Met Tyr

atc
Ile
115

daa
Lys

cgt
His

gat
Asp

cta
Leu

gct
Ala
195

aac
Asn

aat
Asn

att
Ile

tat
Tyr

cga
Arg
275

gaa
Glu

tca
ser

agt
ser

ttc
Phe

cag
Glin
355

100

aag
Lys

ata
Ile

atg
Met

att
Ile

ttc
Phe
180

tta
Leu

aag
Lys

gca
Ala

gat
Asp

gat
Asp
260

aaa
Lys

tta
Leu

gct
Ala

cgt
Arg

tat
Tyr
340

atg
Met

gca
Ala

gaa
Glu

aaa
Lys

tat
Tyr
165

gtt
val

ccg
Pro

gcg
Ala

atg
Met

gta
val
245

ttg
Leu

Tttt
Phe

ttc
Phe

aat
Asn

&y
325

act
Thr

gt
Va

tat
Tyr

aag
Lys

cag
Gln
150

aaa
Lys

gtt
val

cat
His

atc
Ile

gag
Glu
230
gca
Ala

gca
Ala

tat
TYyr

ctg
Leu
aag
Lys
310
tac
Tyr

agg
Arg

cag
GlIn

aga
Arg

gct
Ala
135

act
Thr

tcc
ser

gct
Ala

ctt
Leu

gtt
val
215
aga
Arg

aag
Lys

tta
Leu

gaa
Glu
tgt
Ccys
295
tca

ser

ccc
Pro

aat
Asn

gct
Ala

Page 220

gca
Ala
120

gaa
Glu

Ca_.'t
His

tat
Tyr

3Ty

tta
Leu
200

gca
Ala

cca
Pro

gaa
Glu

att
Ile

aag
Lys
280

ctg
Leu

gag
Glu

tat
Tyr

gag
Glu

cag
GIn
360

cat
His
105

gca
Ala

ttc
Phe

atg
Met

gat
Asp

aat
Asn
185

agc
Ser

aag
Lys

aca
Thr

ata
Ile

cac
His
265

gcg
Ala

ttg
Leu

gta
val

ctt
Leu

C€gg
Arg
345

aaa
Lys

ttt
Phe

gaa
Glu

tat
Tyr

tca
Ser

gca
Ala
170

tac
Tyr

gct
Ala

gct
Ala

aaa
Lys

aag

Lys
250

Tttt
Phe

ctt
Leu

gat
Asp

cta
Leu

gag
Glu
330

CCa
Pro

caa
GIn

tct

ser.

aaa
Lys

tat
Tyr

atg
Met
155

tat
Tyr

att
Ile

aag
Lys

ctt
Leu

gct
Ala
235

gca
Ala

cga
Arg

gaa
Glu

gtt
val

gaa
Glu
315

gaa
Glu

aat
Asn

atc
Ile

PCT/DK03/00200

821
869
o7
965
1013
1061
1109
1157
11205
1253
1301
1349
1397
1445
1493
11541

1589
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10295.204.ST25. txt
aaa agg g%c gac ttt ctg tat gaa atc taagctgttt ctttcgctga 1636
Lys Arg Gly Asp Phe Leu Tyr Glu Ile
370
cccttgettt gggettgttg gtcgtgtcga gegcttccat tcacacatct gttgaacaac 1696
aacatgcaga attttctgta gcatctaggc tcgcaacata attgtgtttg ggcaggtcat 1756
gtgatggcct gecctttttgg tgaaagaatt attttagttt gaaaaccaga acgattgtgt 1816
taatactcat ctttcttcgt cccttgtgtt ggaattttca tcatatcaat atttgaatat 1876
gcggctgtcc gcattattaa caattttaaa ttttttgcac aaattttata caaaggcaga 1936
caaaaacctt gatatatcaa tggttctatg ggtatattca accacgacca ccgatatcgc 1996
taaaaaccgt attgccaaac gacgaaagag cgttccttac acaaggaatg ctctttttgt 2056
ttattcctca tcaaagcgga gagccgccaa cataaacgca atgaccaact gttgtccgca 2116
<210> 155
<211> 372
<212> PRT
<213> Bacillus Ticheniformis
<400> 155
Leu Glu Thr Ile Pro Ser Ser Glu val Gly Ile Lys Ile Ash Arg Trp
1 5 10 15
Tyr Asn Glu Ile GIn Lys Leu Asn Vval Ile Glu Ala Glu Arg Leu Lys
20 25 30
Ala Glu val His Leu Ala ITe Glu Arg Met Glu Glu Asp Gln Asp Leu
35 40 45
Leu Ser Tyr Tyr Gln Leu Met Asn Phe Arg His Glu Leu Met Leu Glu
50 55 60
Tyr Leu Phe Pro Ala Glu Lys Lys Leu Ser Lys Ser Asp Tyr Leu Arg
65 . 70 75 80
Glu Ile Glu Gly GIn Gly Arg Lys Leu Ser Gly Leu Leu Glu Tyr Tyr
85 90 95
Phe ser Phe Phe Thr Gly Met Tyr His Phe Ser Arg Gly Lys Tyr Ile
100 105 110
Lys Ala Ile Lys Ala Tyr Arg Ala Ala Glu Lys Lys Leu Thr Lys val
© 115 120 125
Ser Asp Lys Ile Glu Lys Ala Glu Phe Tyr Tyr Lys Met Ala Glu val
130 135 140
Phe Tyr His Met Lys Gln Thr His Met Ser Met Tyr Tyr val ser Leu
145 150 155 160

- Page 221



Ala

Asn

Asp

Ile

Cys

225

Lys

Ala

Glu

Glu

Ile

305

Arg

Ala

Tyr

Leu

WO 03/087148

Tyr Asp Ile Tyr
165

Cys

Gln

Gln

210

Tyr

Ala

Tyr

Gly

Asp

Lys

Asp

Leu

Asp

Tyr
370

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

<220>
<221>
<222>

<400>

Leu

Ala

195

Asn

Asn

Ile

Tyr

Arg

Glu

Ser

ser

Phe

Gln

355

Glu

156
1576

Phe
180
Leu
Lys
Ala
Asp
260
Lys
Leu
Ala
Arg
TYyr
340

Met

Ile

val

Pro

Ala

Met

val

245

Leu

Phe

Phe

Asn

Gly

Thr

val

Lys

val

His

Ile

Glu

230

Ala

Ala

Tyr

Leu

LysS

310

TYyr

Arg

Gln

Ser

Ala

Leu

val

215

Arg

Lys

Leu

Glu

Cys

295

ser

Pro

Asn

Ala

10295.204.5T725.txt

Tyr Asp Ala Tyr val Ile
170

Gly
Leu
200
Ala
Pro
Glu
Ile
Lys
280
Leu
Glu
Tyr

Glu

Gln
360

DNA ) . .
Bacillus Ticheniformis

CDS
(501)..(1268)

156

Asn

185

ser

Lys

Thr

Ile

His

265

Ala

Leu

val

Leu

Arg

Lys

Tyr Ile

Ala Lys

Ala Leu

Lys Ala
235

Lys Ala
250

Phe Arg

Leu Glu

Asp val

Leu Glu

315

Glu Glu
330

Pro Asn

Gln Ile

Asp

Glu

Leu

220

Ile

Lys

Asn

ser

Leu

300

Thr

Leu

Asp

Lys

Page 222

Leu

Ser

205

Asn

Glu

Glu

Asn

Ala

285

Glu

Met

Ala

Ser

Arg

Arg

Ser

190

Ala

val

Tyr

Leu

Glu

270

Arg

Ala

Lys

Leu

Ile
350

Gly

Glu

Ala

Phe

Thr

255

Asn

val

Leu

Pro

Glu

335

Phe

Asp

Ile

His

Asp

TYr

His

240

Gln

Ile

Phe

Phe

Leu

320

Ala

Phe

Phe

PCT/DK03/00200
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cggagcctcec
tcgtttcagg
caagcttcac
gcatgattcg
cggacggacc
tgccgaagga
agaaatccgg
tcatcttttt

tgagaaaaga

tta atg
Leu Met

ctg
Leu

aca

gat,
Thr

Asp

gag
Glu
30

cag

gac
Gln

Asp
45

gat
Asp

ccc
Pro
60

att
Ile

gaa
Glu

ctg
Leu

cgg
Arg

gat
Asp

att
Ile

3ty

att
Ile

ctt
Leu

gat
Asp

tcc
Ser
110

gat
Asp

gac
Asp
125

ggc
Gly

gaa
Glu
140

ttt

gcg
Phe

Ala

gaa
Glu

atc
Ile

ggc
Gly

att

tgt
Ile

Cys

gga
Gly

atc

gaa
Ile

Glu

gaa
Glu
190

attccaaaac
gaagccgctg
aaaaccggtc
gactgaggtg
cggaccggac
cgaccttgag
agaggaaagc
ttagaggatt
ggcagccgtt

aca tgc agc
ser

Thr Cys
15

atc

gag
Ile

Glu

ttt

ccg
Phe

Pro

tta
Leu

dda
Lys

ttt
Phe
80

cct
Pro

gaa
Glu
95

gaa
Glu

&y

cgc
Arg

cct
Pro

tgc
cys

aag
Lys

gcg
Ala

ccg
Pro

ctg
Leu

cga
Arg
65

acg
Thr

ttg
Leu

gta
val

atg
Met

gaa
Glu

10295.204.S725.tXt

gagtactggg
ttttcatcge
gatgccggag
agaagcaagt
ggcctgeget
aaagaaggat
tgaggagagc
ttctgctctg
gt
1

ada

Lys Lys

atg
Met
35

cag
GIn

aca
Thr
50

gag
Glu

tat
TYIF

aat
Asn

aaa
Lys

atg
Met

ttt
Phe

tat
Tyr

cgg
Arg

gca
Ala

atg
Met
130

cag
Gln

ctg
Leu

aag
Lys

145

att

cag
Ile

Gln
160

gct
Ala
175

gag
Glu

gtc
val

gcc
Ala

ctg
Leu

ctt
Leu

att
Ile

tgt
cys

gtc
val

tat
Tyr

ctc
Leu

ttg
Leu

gag
Glu
195

aaa att
Ile
20

Tttt
Phe

ctg
Leu

gtt
val

aag
Lys

tcc
Ser
100

gag
Glu
115 '

gct
Ala

ctg
Leu

tgc
Cys
gat
As

180
cca
Pro

acctgcatga
ttgacaaatt
aaatcgaaga
ctgccgattc
attgcatcaa
acggcgaata
agcatgcaag

aaagcgaaaa

gaa tcc
Glu ser

tcc
ser

tct
ser

tac
Tyr

tcc
Ser

cat

at gt
His

va
70

ctc
Leu

tcg
ser
85

atc

agg
Ile

Arg

§iY

gat
Asp

tgg
Trp

tat
Tyr

cgce
Arg

aag
Lys
150

tac
Tyr
165

tcg
Ser

cac

gac
p His

Asp

tac
Tyr

cag
Gln

agacgggatc
tgacgcacac
aaagctggac
ccatcttgga
ttcagccgec
tgtcaaactg
atgatccttt

aacattacaa

cat tat
His Tyr

cat
His
25

ttt

Phe
40

cat

ctg
His

Leu

ctc
Leu

ctg
Leu
55

gtt
val

aaa
Lys

agc
ser

tct
ser

ttt
Phe

ctt
Leu

gat
Asp

ctt
Leu

gca gat
Ala As
105
aaa
Lys

acg

gag
Thr

Glu
120

aca
Thr
135

tat
Tyr

tct
Ser

ttg
Leu

cct
Pro

ttt
Phe

gaa
Glu

gaa

ggc
Glu

Gly

aac
Asn

gaa

gtt
Glu

val
185

aaa g?;

Lys
200

cgg
Arg
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p Trp

tatgtcgata
tgcggcetggce
acttcacacg
cacgtgtttc
ctccggtttg
tttgaacgca
tttcaaaggg

tagatcatct

aca tcc att tca aac aca gaa gac cgt tat
val Thr ser Ile'Ser Asn Thr Glu Asp égg Tyr
5

ata tac
Ile Tyr

ctg
Leu

cag
Gin

aca

cgg
Thr

Arg

tat
Tyr

aag
Lys
75

g%c tat
Gly Tyr
90

aaa
Lys

tag

ctc
Leu

tcg
Ser

aat
Asn -

atc
Ile

tat
Tyr

gag
Glu
155

gaa
Glu
170

ccg
Pro

aaa
Lys

gct
Ala

tat
Tyr

gga
Gly
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tcg
Ser

gaa
Glu
220

tat
Tyr

aaa
Lys

WO 03/087148

ggc
ety
205
tcg
ser

gaa
Glu

tat
Tyr

ctt
Leu

tgc
Cys

aag
Lys

ttg
Leu

cataggctgg

ttgctgtcct

ttgtcctett

gacgcccggce

ttggaaaatt

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

<400>

157
256
PRT
Baci

157

atc
Ile

tat
Tyr

ctg
Leu

ttc
Phe
255

ggtgtagact
actggaggat
tattttgctc
gcttgacatg

ttgcattcgt

TTus

xa] Thr ser Ile

Ser

Pro

Leu

Arg

65

Thr

Leu

val

Met

Lys

GlIn

Thr

50

Asn

Met

Phe

Arg

Met
130

Lys

Met

35

Glu

Tyr

Lys

Tyr

Ala

115

GIn

Ile

20

Phe

Leu

val

Lys

ser

100

Glu

Ala

aag
Lys

ctt
Leu

&
240

gta
val

cag
Gln

gta
val
225

ttt
Phe

atg

Met

210

act
Thr

cag
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ctc acc gcc
Leu Thr Ala

tcg gga agc
Ser Gly ser

cag aag gaa
GIn Gln Lys Glu

245

gcc
Ala

gat
ASp
230

aag
Lys

aaa caa
Lys Gln
215

cag gt
Gln Vva

ctc acg
Leu Thr

tcg
ser

aaa
Lys

aca
Thr

ety

acg
Thr

ata
Ile
250

atg
Met

Tttt
Phe
235

ttt
Phe

taaagtaggc aggtgcacat accaattggg acttggcctg

atgtaata

T1icheniformis

Ser
5
Glu
Ser
Tyr
His
ser
85
Ile

Trp

TYr

Asn
ser
ser
Ser
val
70

Leu
Arg

Gly

Asp

Thr
His
His
Leu
55

Lys
Phe
Leu

Thr

Thr
135

Glu

Tyr

Phe

40

Leu

sSer

Asp

Ala

Glu

120

Leu

Asp

His

25

Leu

val

Ser

Leu

Asp

Lys

Ser

Arg
10

Ile
Gln
Arg
Tyr
Gly
90

Trp

ser

Ile

ttatacgaaa ggatgataag
acggctacgg gtttcacgga
atcattgtcg gtgcggcttt

ctcacaaagc cttcctccgg

Tyr

Tyr

Leu

Thr

Lys

75

Tyr

Lys

Leu

Asn

PCT/DK03/00200

1157

1205

1253

1308

cctgtgcatt actcccatta 1368

agaacacatt tgactcatcg 1428

catttgctag ctaaaagccc 1488

aaggtttttt ttggtttttg 1548

Leu Met

Thr Asp

Gln Asp
45

Pro Glu
60
Arg Asp

Ile Leu

Gly Asp

Ile Asp’

Glu Ala
140
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Leu
Glu
30

AsSp
Ile
Leu
Asp
Ser
110

Gly

Phe

Thr
15

Glu
Phe
Leu
Pro
Glu
95

Pro

Ccys

Ala

cys
Ile
Pro
Lys
Phe
80

Glu
Gly

Arg

Lys

1576
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Glu
145

Lys Leu

Leu Cys val

Leu Tyr Leu

Glu
195

Ile Leu

Gln Met

210

Leu

val Thr

225

Ser

Phe Gin Gln

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

158
1783
DNA
Baci

<220>
<221> DS
<222> (501

<400> 158
cctgccaaaa

ttgagtttct
ttattgacaa
tccacttttg
gcctggeaat
gttcatctgt
tcctteattt
tattctttta

acaatgggad

aat gat tta
Asn Asp Leu

agc aca cag
ser Thr GlIn
30

Leu Arg

Cys Tyr

Asp His

180

Pro Tyr

Thr Ala
ser

Gly

Glu
245

Lys

1lus

.. (1283)

agccgttaaa
ttttcacttt
acgcaaacga
catccggatc
cgtcgcatac
ctttatgaaa
tacaaggatt
gcaaacttgt

ttgagaagtg

ctg ctt gct gaa acg gta ttg cgg cat gtc agg gaa
Leu Leu Ala Glu Thr V81 Leu Arg His val Arg
2 25

15

Lys

150

Ser

ASp

GIn

Ala

Asp

Lys
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TYyr

Glu Glu

Glu Asn

Arg Lys

200

Gln

val

Leu Thr

1icheniformis

caagcaaaaa
ttcgatcagc
tttttttegt
aatttctttc
tcgaaattca
ggcattcaac
ctttcattcc

ataaatattt

Pro Phe Tyr Glu Glu Gly
155

Glu
170

Gly Pro

val Ala

185

Lys

Gly Tyr Gly

Ser Gly Met

Phe
235

Lys Thr

Ile Phe

250

Thr

cgcctgaccc
tcgtcttcat
cccggeccge
agacggggca
ttagccattf

tgtgccgaac

tgcaaggatc

tccaaaatgg

Ile

Ile Gly Cys

Glu
190

Ile Glu

Leu

Ser

Glu
220

Cys

Tyr Glu Lys

Lys Tyr Leu

gttagggagg
caggagctga
agtaagactg
aaagcgtctt
catacgcttc
ttttataaaa
gcgctaaaaa

acaatctaat

Gln
160

Ile

A1a'G1u

175

val Ala

Ile Lys

Tyr Leu

Leu Gly

Phe val

255

cggttatttt
cagcggacga
gcagccgatt
taaattggtg
ctttcgtttt
aatgacacca
aatcagttcc

accaatactg

atg aaa caa aga caa gac gct tgg tct gag gaa
get Lys Gln Arg GIn Asp Ala Trp Ser ggu Glu
5

Glu 2?3

ctg aac gcc ttc gag gaa gtc gga gac aga ctg aac agg
Leu Asn Ala Phe Glu Glu val Gly Asp Arg Leu Asn Arg
40

35
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aca
Thr

tac
TYyr
60

cgc
Arg

ccg
Pro

cag
Gln

gag
Glu

tta
Leu
140

gat
Asp

aac
Asn

gaa
Glu

ctt
Leu

gaa
Glu
220

gtt
val

cgg
Arg

tca
ser
45

gaa
Glu

gcc
Ala

ccg
Pro

aag
LysS

cat
H1s
125

tct
ser

aca
Thr

tat
Tyr

cgt
Arg

gaa
Glu
205

gac
Asp

tta
Leu

aac
Asn

WO 03/087148

gcc
Ala

aaa
Lys

ctc
Leu

gtc
val

aaa
Lys
110

ctg
Leu

cac
His

tcg
Ser

aca
Thr

tta
Leu
190

gcg
Ala

tac
Tyr

ttc
Phe

oty

gcagagacgt

acccctttct
aaatttcata
tgcggttcag
tcaaggcagc

ttggctgtac

gcc tgc
Ala Cys

gca
Ala

3ty

gaa
Glu
95

ttg
Leu

aac
Asn
80

acg
Thr

gca
Ala

acc
Thr

cct
Pro

tat
Tyr

ctt
Leu

cta
Leu

ggt
Gly

cag
Gin
65

&y

aat
Asn

gca
Ala

gtt
val

tcg
ser

Tttt
Phe
50

ctg
Leu

cag
Gln

gct
Ala

gat
Asp

gat
Asp
130

cca
Pro

145

aaa
Lys

ety
175

gac
Asp
160

aac
Asn

adad
Lys

cag
Gin

gtc

gaa
val

Glu

gaa

acg
Glu

Thr

atg
Met

gaa
Glu

gaa
Glu

aaa
Lys

ctc
Leu

acg
Thr

gaa
Glu

aac
Asn

aag
Lys
210

gta
val

225

gaa

gaa
Glu

Glu
240

tta
Leu

aat
Asn
255
tcaggcagca
ttaaaaaagg
atagggatag
ttcggcactg
gagcttttaa

ggagaggact

gac
Asp

gaa
Glu

gaa
Glu

aaa
Lys

aggactgaca

aga
Arg

gct
Ala

ccg
Pro

gaa
Glu

tca
ser
115

gag
Glu

aat
Asn

atc
Ile

caa

GIn

gaa
Glu
195

ctg
Leu

daa
Lys

cac
His

atg
Met

aac gca

tgg
Asn Ala

Trp

aaa
Lys

aaa
Lys

cag
Gln
70

aaa
Lys
85

aaa
Lys

gcg
Ala

cct
Pro
100

cct
Pro

gca
Ala

agc
Ser

gaa

cag
Glu

GIn

ttt
Phe

aaa
Lys

agc
ser

cag

ccg
Gln

Pro

cag
Gin
150

gat
Asp

gat
Asp
165

gt
va

act
Thr
180

gcc
Ala

gct
Ala

gaa

ctg
Glu

Leu

acg
Thr

aaa
Lys

gaa

gac
Glu

Asp

att

atg
Ile

Met

aac
Asn
230

gct
Ala

ccc
Pro

acg
Ala
245

gct
Ala
260

gaa
Glu

atgcatacaa

gggtattttt
caattcataa
cggcectttt
aggtgccegtg

ccattaaaaa

acctttctgce
ggcggggtat
gtttttgttt
ggagtggaaa

cgCacataat
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gtt gtc
val val
55

agg
Arg

aag
LysS

tta
Leu

cgc
Arg

gaa

agc
Glu

Ser
10

cag

ccg
Gln

Pro
120

gaa
Glu
135

gag
Glu

ety

cgc
Arg

gcc
Ala

atc
Ile

tta
Leu

ddad
Lys
18

aag
Lys

aaa
Lys
200

aca

cag
Thr

GIn
215

Th

cgt
Arg

gca
Ala

ttc

gcc
Phe

Ala

acatttttcg
ggcttgettt
tcgatgaagt
tctgcattgg
tatacagcca

atttcacagc
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cgce
Arg

caa
Gln

tta
Leu

gtt
val

atc
Ile

tta
Leu

cat
His

ttc
Phe

atg
Met

gtt
val

acc

aga
Arg

dad
Lys

cac
His

caa
Gln

atg
Met
75

aga
Arg

tac
Tyr
90

gtt
Va1

aag
Lys

gag
Glu
5

gcc

agc
Ala

Ser

gct

agt
Ala

Ser

aca

gcc
Thr

Ala
155

Caad

ctg
Gln

Leu
170

aat
Asn

gaa
Glu
5

gaa

aag
Glu

Lys

atc

cag
Ile

r Gln

cta
Leu
235

aaa
Lys

atg
Met
250

gac
Asp

tagcgctctc agaggatgcg

atacgaggat
tatatgacaa
ttgttttata
caagctggta
‘agtttacaag
ttgatttttt
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cgtctatgcg gccaagcata cgccggcaac cgttatttta atggccgtca gtttggcgta 1723
tatcatcgct ttggcggett atcttctcat caaaacatat gtaaaacgaa aaagcgcttc 1783
<210> 159
<211> 261
<212> PRT
<213> Bacillus Ticheniformis
<400> 159
Met Lys GIn Arg Gln Asp Ala Trp Ser Glu Glu Asn Asp Leu Leu Leu
1 5 10 15

Ala Glu Thr val Leu Arg His val Arg Glu Gly Ser Thr Gln Leu Asn
20 25 30

Ala Phe Glu Glu val Gly Asp Arg Leu Asn Arg Thr Ser Ala Ala Cys
35 40 45

Gly Pge Arg Trp Asn Ala ¥§1 val Arg His GlIn g%r Glu Lys Ala Leu
5

Gln Leu Ala Lys Lys GIn Arg Lys GIn Arg Met Arg Ala Leu Gly Asn
65 70 75 80

Gly Gln Pro Ala gys Lys Arg Leu Leu g%r Lys Pro Pro val Sgu Thr
"85

Ash Ala 6€1u Pro pro Ala Glu Ser val val Glu GIn Lys Lys Ala Thr
100 105 110

Ala Asp Ser Ser Glu GIn Gin Pro Ile Ala Ser Glu His Leu Pro Tyr
115 120 125

val Asp Glu Ser Phe Lys Glu Glu Leu Ala Ser Leu Ser His Leu Leu
130 135 140

Ser Pro Asn GIn Pro Gln Ala Gly His Thr Ala Asp Thr Ser Lys Asp
145 - 150 155 160

Met Thr Ile Asp Asp val Ile Arg Phe Leu GIn Asn Tyr Thr Gly Asn
165 170 175

Glu Glu GIn Thr Ala Ala Leu Lys Met Glu Asn G1uvArg Leu Lys GIn
180 185 190

Glu Asn Glu Glu Leu Thr Lys Lys val Glu Lys Leu Glu Ala Glu Vval
195 200 205

Lys Lys Leu Glu Lys Asp GIn Thr Thr Ile GIn Glu Asp Tyr Glu Thr
210 215 220
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Leu val Lys Ile Met Asn Arg Ala Arg Lys Leu val Leu Phe Glu Glu
225 230 235 240

Asp Glu His Ala Ala Pro Ala Phe Lys Met Asp Arg Asn Gly Asn Leu
245 250 255

Glu Lys Met Ala Glu
260

<210> 160

<211> 2311

<212> DNA ,

<213> Bacillus Ticheniformis

<220>

<221> CDS

<222> (501)..(1811L)

<400> 160

tgatgtcttc ccattcattt tcaaggctgc atagcataac gccgtcgact tctttectct 60

tgagcagctc cagtactttc agttcattct gcttttgata aaacgtctga aacacaatga 120
ctttgtattg gtgtttcagc gcttcagcgg acatatgctt cataagctga gcgaagaagg 180
ggtggtccgc gtgtgggaca gacactgcga gaaacatcgt tttgttggat ctgagctttc 240
gtgcagacgt gttcgggatg tagtccaatt tttcgatgac ttccaaaacc cgcttccttt 300
tttcttcaga tacataggga tgatcgttca gtactcttga aacagttgtt tttgacacat 360
tacttaattt tgcaatttcg tcaatcgtag gcataaagtc acttcctgaa aaaaagagtt 420
gttafggfat cgattccaté atttaagata tgtcatgaéa tatgacaatt tcccaaaata. 480
ataaaaatgg ggtgaaattg atg aaa acc gca aac gaa aac atg act tgc acg 533

Met Lys Thr Ala Asn Glu Asn Met Thr Cys Thr
1 5 10

agc aaa cag cta ttt gtc ctt ctg aat gat ttg aag gaa g?a aag ctc 581
ser Lys GIn Leu Phe val Leu Leu Asn Asp Leu Lys Glu Gly Lys Leu
15 20 25
gct g?t gaa tgc cgt ata gac gac aca ctg gcc aat caa aaa tta aaa 629
Ala Gly ggu Cys Arg Ile Asp Asp Thr Leu Ala Asn i1n Lys Leu Lys
35 0

gag aca ttg cag cag gat caa ttc gac ata acc gcc aat ttg ctg aac 677
Glu X?r Leu GIn Gln Asp ggn Phe Asp Ile Thr é}a Asn Leu Leu Asn

aga atg gat tcc ccg ccc tcc aga gtt gac ttt atg ccg ctt cat cga 725
ggg Met Asp Ser Pro Ego ser Arg vVal Asp Phe Met Pro Leu His ?gg
70

ctg atc aca gaa gaa gaa gta gat gac gtg gtt cat gcg gtg aaa gac 773
lLeu I1e Thr Glu Glu Glu val Asp Asp val val His Ala va gys Asp
80 85 0

gtg ctg ccg acc g?g caa ttt aca agc g?t ttt tat gtt g%c gta ttt 821
Gly Gly Gly

val Leu Pro Thr GIn Phe Thr ser pPhe Tyr val val phe
95 100 105
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gaa
Glu

tcc
Ser

oty
140

gaa
Glu

gac
Asp

act
Thr

cct
Pro

att
Ile
220

aac
Asn

act
Thr

Tcc
ser

aat
Asn

caa
Gln
300

ctg
Leu

© tat

Tyr

gta
val

gtc
val

gct
Ala

agc
ser
125

caa
GlIn

aac
Asn

cct
Pro

ttg
Leu

gac
Asp
205

att
Ile

agc
ser

tgc
cys

gca
Ala
aaa
Lys
285
gce
Ala

aag
Lys

gaa
Glu

tgg
Trp

aaa
Lys
365
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gaa
Glu
110

ety
&

gcc
Ala

gtt
val

aaa
Lys
190

atg
Met

gaa
Glu

ctt
Leu

gga
Gly

tgc
cys
270

aag
Lys

gct
Ala

cgc
Arg

gac
Asp

cat
H1s
350

gat
Asp

ata
Ile

acc
Thr

gat
Asp

gt
va

aca
Thr
175

acg
Thr

gaa
Glu

gac
Asp

tgc
Cys

dda
Lys
255

atg
Met

gcg
Ala

att
Ile

tta
Leu

aga
Arg
335

ttg
Leu

atg
Met

gct
Ala

gat
Asp

gaa
Glu

ctc
Leu
160

ttt
Phe

aaa
Lys

gcc
Ala

gcc
Ala

tcce
ser
240
gcc
Ala

gaa
Glu

gct
Ala

gga
Gly
tat
Tyr
320
ggt
Gly

Tttt
Phe

atg
Met

gct
Ala

gcc
Ala

gtc
val
145

gca
Ala

tgc
Cys

tgc
Cys

att
Ile

tgc
Cys
225

ata
Ile

ggc
Gly

tat
Tyr

gac
Asp

ctg
Leu
305

tta
Leu

ctg
Leu

aca
Thr

ctt
Leu

Tttt
Phe

atg
Met
130

att
Ile

gct
Ala

atg
Met

att
Ile

gca
Ala
210

cag
G1In

tta
Leu

gca
Ala

atg
Met

tac
Tyr
290

gca

Ala

gca
Ala

atc
Ile

att
Ile

aad
Lys
370

Leu
115

att
Ile

atg
Met

&ty

gat
Asp

ttg
Leu
195

ddd
Lys

gcg
Ala

agc
ser

att
Ile

tat
TYyr
275

oty

agg
Arg

gat
Asp

aaa
Lys
aaa
LyS
355
Tttt
Phe
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ttg agc aaa aag cat gtc

ser

gtc
val

cct
Pro

sty

cct
Pro
180

cct
Pro

acc
Thr

atc
Ile

ttc
Phe

gt
va
260

cac
His

ttt
Phe

atg
Met

cgt
Arg

ttg
Leu
340

ata
Ile

cat
His

Lys

gcg
Ala

gca
Ala

act
Thr
165

tca
sSer

gta
val

gct
Ala

&y

aat
Asn

Lys

ctg
Leu

aac
Asn
150

ccg
Pro

gaa
Glu

cac
His

gat
Asp

gtt

val
230

ccg
Pro

245 -

acg
Thr

&ty

dac
Asn

aaa
Lys

tat
Tyr
325

cct
Pro

Cta
Leu

aat
Asn

gat
Asp

Tttt
Phe

gct
Ala
tat
Tyr
310
att
Ile

caa
Gln

aac
Asn

gtc
val

His
aag
Lys
135
agc

Ser
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Met ITe Pro Leu val Asn Leu Lys Arg gén Phe GIn Thr val Lys GIn
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Asp Ile Leu Lys Glu Phe Glu His val Leu Asp Ser Gly GIn Tyr Ile
20 25 30

Leu Gly Pro Lys val Glu Glu Leu Glu Lys Arg Ile Ala Glu Lys Leu
35 40 45

Gly VS1 Lys Glu Ala val é}a val Ala Asn Gly ggr Asp Ala Leu val
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Leu Thr Leu Glu Ala Phe Gly Ile Gly Lys Gly Asp Glu val Ile Thr
65 70 75 80

Thr Pro Phe Thr Phe Phe Ala Thr Ala Glu Ala val ser Arg val Gly
85 90 95

Ala Glu Pro val Phe Ala Asp val Asp Pro Glu Thr Tyr Asn Leu Asp
100 105 110

Pro Lys Lys Ile Glu Glu Lys Ile Thr pro Ala Thr Lys Ala Ile Ile
115 120 125

pPro val His ITle Phe Gly GIn Pro Ala Asp Met Asp Glu Ile Met Glu
130 135 140

Leu Ala Lys Lys His Gly Leu Leu val ITe Glu Asp Ala Cys Gln Ala
145 150 155 160

Phe Gly Ala Ser Tyr Lys Glu Arg Pro val Gly ser Ile Gly Asp Ala
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Ala Cys Phe Ser Phe Phe Pro Thr Lys Asn Leu Gly Thr Leu Gly Asp
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Gly Gly Met val Thr Ile Ser Asp Pro Asp Ala Ala Arg GIn Leu Arg
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Thr Leu Arg Thr His Gly Thr ser Lys Lys Tyr Phe His Asp Lys Ile
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Gly Phe Asn Ser Arg Leu Asp Glu Leu His Ala Ala Ala Leu Leu Ile
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Ser Arg Tyr Arg Glu Gly Leu Lys Thr Ala Glu His Leu Thr Leu Pro
260 265 270
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305 310 315 320
Ser Ser Leu GIn Tyr Lys Lys Gly Asp Phe Pro Ile Ala Glu Ser Leu
325 330 335
ser Glu Thr Leu Phe Ala Ile Pro Met Asp Pro Phe Leu Ala Ala Glu
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ser:

Phe

ser

300

Thr

Phe

Leu

Asp
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125

Ile

Ile

Thr

Gly

Lys

Asp

Ile

Gln

Gln

Lys

285

Asp

Pro

Leu

Asp

val

Cys

Gly

Cys

Ala

190

Leu

Phe

Lys

GIn

Lys

val

Cys

Tyr

Glu

His
350

Asp

Lys

Ser

Phe

175

Ile

Asn

Gly

Gln

Lys
255

Ile

Pro

His

Tyr

Ala

Glu

ser

160

ser

Thr

His

Tyr

Leu

240

Ala

PCT/DK03/00200

Gly

Lys

Arg

His

val
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<213>

<220>
<221> (DS
<222> (501
<400> 168
tccgttgect
tggtttccgg
ggcatttttc
atcacgagtc
ggctgggcga
gggggcttgc
cagagtcatt
tcagcagccg

cgagaggaac

ttt ctt tta
Phe Leu Leu

tca
Ser
30

gcc
Ala

caa
Gin

ctg
Leu
45

cgg
Arg

Ccgg
Arg

aaa
Lys
60

cgce
Arg

ddd
Lys

gaa
Glu

aac
Asn

ctg
Leu

cct
Pro

ctg
Leu

gaa
Glu

caa
GlIn
110

gtt

cag
val

Arg

tac
Tyr

cta
Leu
125

att
Ile

aag
Lys

tta
Leu
140

aca
Thr

ttt
Phe

ccg
Pro

cCa
Pro

)..(1163)

ttctgatctt
ttcatcaaac
cgtgcgeegt
tcttcatttc
ttgatgcaag
tgctggcgat
tggatatgta

tttaaaccgt

ggtggggaaa

tta
Leu
15

ata g
Ile G

tca

ser aly

ttg
Leu

att
Ile

atc

agg
Ile

Arg

acc

tcg
Thr

Ser
80

atc
Ile
95

tcc
Ser

3ty

tta
Leu

caa
Gln

gt
va

aat
Asn

ggc
Gly

ctt
Leu

tgc
Cys
160

Ty

ety

gca
‘Ala

gat
Asp
65

gtt
val

gag
Glu

tct
Ser

atg
Met

aag
LyS
145

Tttt
Phe

10295.204.ST25.tXt

Bacillus T1icheniformis

cagcgccgga geccttgactg ttttgetttt gattctcgeg

acagctgctc ctcgtatttt tcatcgggcet gtcggcagec

cactcttgcc tcgttggctg gaaagccttt tacagaggaa

gtccgcaagt ctgggaggag cgcttctttc

gtcttcccgt

attcttgatc

cgcagccgcet ttttgctgtt cggcggattg

atttttttat aaaaaacaag

cagcgeggtg
gatttattag

ccggectgea

gaagagatta caagcttagt aggatttttt

tccatctttg accataatat tgctagaaaa ggttgaagaa
atg aag aaa tca aac att gcc tgt atg tat att

Met Lys Lys Ser Asn ITe Ala Cys Met {%r Ile
1 5

ctc
Leu

gcg ctt gca aat
Ala Leu Aga Asn
2

acg

acg
Thr

Thr

gaa
Glu
25

gag act
Glu Thr

cct
Pro
35

att
Ile

ety

caa
GlIn
70

CcCct
Pro

cag

gcc
Gln

Ala

att
Ile

‘gt
vVa

gat
Asp
40

gaa

gcg
Glu

Ala

aac
Asn
50

agc
Ser

gac
Asp

agc
ser

agc
Ser
55

att
Ile

gac

cag

agc
-GIn

Ser

gtc
val --

aat
Asn

gtc
val

aaa
Lys

aaa
Lys

gt
va
75

tgg
Trp

gag

acg
Glu

Thr

atc
Ile

aga
Arg
85

caa

gtc
Gln

val

gag
Glu

gaa

gcg
Glu

agg
Ala

Arg

tcg
ser
90

aag
Lys

atg
Met
100

ttt
Phe

gat
Asp

aat
Asn

dda
Lys

gtt

gcc
val

gtc
Ala

atg
val

Met

cgc
Arg
105

gaa
Glu

ttt
Phe

tca
ser
120

aca

tc
v Thr

cgt
val

Arg
115

tat
Tyr

gat
Asp

cgt
Arg

sty

aac
Asn
150

gtt

ccg
val

Pro

tat
Tyr

ccg
Pro

3ty

Tttt
Phe

gcc

gtt
A1a

t
v val

va
130

gaa
Glu
135

gct.

gag
Ala

Glu

gcc

tgc
Ala

cys

gtc

ctg
val

Leu
155

tgg
Trp

tgg
Trp

gga
Gly.

gag
Glu

gcc
Ala

tcce
ser
165

ctt
Leu

aat
Asn

gat
Asp

gta
val
170

999

gaa
Gly

Glu

aag
LyS
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cct
Pro

tcg
ser

aaa
Lys

aca
Thr

gaa gac gaa caa
Glu Asp Glu GIn
175

gac gcg gcg gat
Asp Ala Ala Asp

acc
Thr

gaa
Glu

gct
Ala

acg
Thr

10295.204.ST25.txt

gcc gga gaa gac
Ala Gly Glu Asp
180

gta tct

ggc ata
val Ser G?

y Ile

cgc
Arg

gat
Asp

cgg
Arg
185

aaa
Lys

190

gaa

gac
Glu

Asp
205

tct
ser

aaa
Lys

Tttt
Phe
220
ttttcatgat
aaatactgct
gcagaagaga
tggttcctgce
tattttactg
tctaccaatt

aggeggggac

gaa gt
Glu Vva

ggttattgaa
tttcggatat
aactgtctta
taatcaaaat
tcgcectcat
gaggttagcg

aagccataag

aaa
Lys

195

Tttt
Phe

Tttt
Phe
210

gcttttgaat
acaccttttg
tcaccagtac
tgaaaaatga
agattggata

gaaacgaaag

ggtcttgagg

ctt gtc gaa tgg
Leu val Glu Trp

taaaaggacc gccttgettt cgtgtgcagg geggtttttt

atgatataat
cccctttctg
agcgttcatt
atagccggca
gagaagttaa
acatgaatgc

aagcgaagag

200

att
Ile

acc
Thr
215

act

tttccaaaac
atgtgccaat
tgcatactca
ttcttccaaa
aaaacggggt
gatcgaagca

ccagtttatc

accctcc

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

<400>
Met Lys
1

Gly Ala
Gly GlIn
Ala Asn

50

Asp Glu
65

val Glu

Glu val

cga tgaaatcgtc

169
221
PRT
Bacillus

169

Lys Ser

Ala
20

Leu Asn Leu

Pro Ala val Ile

35

Ser Asp Ser Gly

Gln
70

val Asn Lys

Glu Ala Arg Gin

85

Ala Met val

100

Asp

Thr

Pro

ser

55

Ile

val

Met

T1icheniformis

ésn Ile Ala Cys

Thr

Asp

40

Asp

Thr

Ile

Lys

gcctgecteg

Met Tyr Ile Phe

10

Glu Glu Thr Ala

25

Glu Ala Ile Arg

GIn Ser val Lys

60

val Glu

75

Lys Trp

sSer Leu

90

Arg Lys

Glu Asn val
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Leu

GIn

Leu

45

Arg

Asn

Pro

Arg

Leu

Ser

30

Arg

Lys

Leu

Glu

Gln
110

PCT/DK03/00200

gaa gaa 1061
Glu Glu
gat aaa 1109
Asp Lys
g%g ctt - 1157
Gly Leu
gtttgtt . 1213
ggttcagggg 1273
cacattgccg 1333
ttcaaagcgt 1393
tcaaaaggta 1453
gaaaagatgt ' 1513
tttttaaaaa 1573
atgatggaag 1633
1663
Leu Ile
15
Ser Gly
Ile Leu
Ile Arg
Thr ser
80
Ile GIn
95
ser val
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Ser val Arg

115

val
130

Met Tyr

Lys Glu

145

Gly

Phe Leu Asp

Gin Thr Ala

Thr
195

Asp Glu

Phe Phe

Lys
210

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

170

1351
DNA
Baci

<220>
<221> (DS
<222> (501

<400> 170
tttttggagc

cgttcagcca
aggtcaataa
tgacgaaaaa
tccaggcccc
aggtgctcgce
cgatgttcaa
ctagttttgt

taaaccaagg

tta
Leu

tcec gta
Sser val

gaa acc

ttg
Glu Thr

Leu
30

cgc cat att

Phe Asp
Ala

Pro

Gly Ala

Arg

Gly

Asn

10295.204.ST25.txt

val
120

Glu
135

Tyr

Trp Trp

150

phe Ser

165

Ala
180

val ser

Leu val

1us

)..(851)

cagcacgccg
atatgaaacg
aggccgtgag
aggcgaaaat
tgtcaaaaa&
tgaaagtcct
gcggacgatg
cacggtgaag

aggaatgagg

tgc
Cys
i5

aga
Arg

gtc

Asn

Gly Glu

Gly

Glu

Gly Glu

Asp Arg

Ile

Trp
215

Ticheniformis

aaagaacgaa
catccgatgt
caaaaaataa
atcgaatctg
ggcacagagc
cttgtcgctg
acccactgga

gaatttataa

Glu

Ala

Arg

Thr

ser Phe pPro Thr Lys Leu

Ala val

val Leu

155

cys

val
170

Lys

Glu Glu

Lys Asp Lys

Gly Leu

atgcccaaat
ataaacgtaa
accttgtcac
ttaaaaaaga
ttgggacgct
aaaaagatat
cgaagtggag
agtctgaagc

TYyr
125

Leu Ile Thr

140

Phe Pro Pro

Ser Pro Glu

Lys Thr Asp

Glu Asp

205

Lys

Phe
220

sSer

cacaaaaatg
cgaaatcatt
atcagaaccg
aatcaaacag
cgttttgaaa
ggacaaagcg
tgaataatgc

gaaacactca

Gly Asn

Leu Gly

Leu Cys

160

Asp Glu

Ala Ala

Glu val

cttgattttg
tccgatttga
atttcccttt
aaagaagata
aaggatggaa
gggatgtgga
cgaacggtca

ttatccgatt

atg agc ctc gga atc gat att cac gtc aaa gaa
Met Ser Leu Gly Ile Asp Ile His val i%s Glu

1 .

Ile Arg Leu Thr G

5

20

aaa caa gtc agt gac cat ctg gaa caa acc
Lys GIn val ggr Asp His Leu Glu GIn Thr

40
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att cgg ttg aca ggt gaa ctc gat cac cat aca gca
y Glu Leu Asp His His Thr Ala
25

gac att
Asp Ile

atg aat ctt gca gac ctt tcg ttt atg gac agt tca
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Arg

3y
60

sty

gat
Asp

His Ile
4

aly

atg
Met

ctt
Leu

gaa
Glu

tcc
Ser

atg
Met

ctt
Leu
110

cgt
Arg

ATa
cagtttacag
gctcagcttg
gtcacaaacg
gtcactctcg
aatcttgaag
atgggcttta

atgggaacca

gggagatttg

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

<400>

171
-117

PRT

Baci

171

Met Ser Leu
1

Arg Leu Thr

Gln val ser

35

Asn Leu Ala

50

Leu Gly Arg
65

Cys Ala Ile

Phe Lys Ile

val Met As

ct
Le
65

tg
Cy

gtc

gt
val

va

atc
Ile

2y
95

gtc
val
80

tt

ctg
Ph

Leu

Tt
Le

gaa
Glu

Thr
cgctcageca
acccgacgat
cgatcattca
aggaccatat
aagcgcgccea
cgatcatgga
caatacactt

ttatggatgt

1Tus Tichen

Gly Ile As
5

Gly Glu Le

20

Asp His Le

Asp Leu Se

Gl
70

Tyr Lys

Pro Al

85

ser

ITle Arg Le

10295.204.ST25.tXt

n Leu
50

sty

gcc
Ala

C
u

aga
Arg

att
Ile

C
S

t
e

atc
Ile

aaa
Lys

3ty

aaatgaatcg

gt
va
115

g9
u

ggatgaactg
cggttatgaa
tgtctattta
gcccctgttce
aaatttcatg
aacaaagcac

ggaggttaaa

iformis

p Ile His

U Asp His

Gln
40

u Gglu

Phe
55

r Met

u ITe Lys

a val Lys

u Glu GIn

Arg

Ala Asp Leu Ser Phe Met
5

tat aag
Tyr Lys

gag
Glu
70

tcc
ser

cct
Pro
85

gct
Ala

att
Ile
100

ctt
Leu

cgc
Arg

tca
Ser

gcg
Ala

tttgcacggg
accgaaatta
aactcagggc
acgatccgeg
acgacaaagc
gatgatattt

ttatcaaaaa

aaagaaaacc

val Lys Glu

10

His Ala

Thr
25

Thr Asp

Asp Ser Ser

GIn Leu Gly

75

Leu Phe

90

Ser Glu Gln

I1e’

Asp

att
Ile

aag
Lys

cag
Gln

daa
Lys

gtc

cgt
val

Arg

tca
Ser
105

cada

gag
Gin

Glu

tgacagtcgc
aaacggtcgt
agggaaacgt
acgaaggagt
ctgaactcga
cgatcgactc
gcaaagcgct

agaacactca

Ser val Leu

Glu Thr Leu

30

His Ile

45

Arg

Gly Leu

60

Gly

Gly Glu Met

Asp Met Ser

Arg Ala Leu
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Ser Ser

ctc g?c
Leu Gly
75

tta

Leu
20

Tttt
Phe

gag

cag
Glu

Gln

tgaaaaatga aatgaacatt

tgcttttatc
atccgaagcg
atatatttcc
cggcatccct
gcggtcggga
ctcacctgag
ttgcaattaa

gcttaaagac

Cys Ile

15

Arg Lys

.val Met
val

val

val
80

Ile

Gly
95

Leu

Glu Thr

PCT/DK03/00200
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371

931
9291
1051.
1111
1171
1231
1291
1351
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100

Leu Gly val Ala Ser
115

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

<220>
<221>
<222>

<400>

gggatgtgga cgatgttcaa gcggacgatg

172
1438
DNA

10295.204.ST25.txt

105

Bacillus Ticheniformis

CbS
(501)..(938)

172

cgaacggtca

ttatccgatt

gaatccgtat

agaaaacaag

gcagaccttt

attaagcagc

tttgatatgt

gaaacgttgg

ctc
Leu

gct
Ala

gta
val

999
ety
60

tat

TYyr

gcg
Ala

atg
Met

tcc
ser

agc
ser

cag
Gln

tcc
ser
45

cag
GlIn

tta
Leu

cgc
Arg

ggc
Gly

tca
Ser

caa
Gln

ctt
Leu
30

gaa
Glu

gga
Gly

acg
Thr

cag
Gln

ttt
Phe
110

cct
Pro

ctagttttgt
taaaccaagg
tatgcattcg
tcagtgacca
cgtttatgga
tcggcggaga
ccgggetgtt
gggtggcgtc

aat
Asn
15

gac
Asp

gcg
Ala

dac

.ASn

atc
Ile

ccc
Pro
95

acg
Thr

gag
Glu

1
gaa tcg
Glu Ser

ccg
Pro

acg
Thr

gtc
val

aca
Thr

tat
Tyr
65

gta
val

cgc
Arg
80

gac
Asp

ttc

ctg
Phe

Leu

atc
Ile

atg
Met

et ety

Met

cacggtgaag
aggaatgagg
gttgacaggt
tctggaacaa
cagttcaggg

aatgatcgtc

ttt
Phe

atg
Met

aac
Asn
50

att
Ile

gaa
Glu

acg
Thr

gaa
Glu

acc
Thr

gca cgg
Ala Arg

20

gat
Asp
35

gaa
Glu

atc

acg
Ile

Ala

tcc
Ser

3ty

aca
Thr

gtc
val

gtc
val
aag
Lys
100
aat

Asn
115

ttc
Phe

ata
Ile

aca
Thr

acccactgga
gaatttataa
atgagcctcg
gaactcgatc
accgacattc
cttggcgtcg
tgcgcecattt

gt
Va

ctg
Leu

att
Ile

act
Thr

ggc
Sty
85

cct

Pro

atg
Met

cac
His

taaaatcatt cgccttgagc aatcagagca

acCa

gtc gct
Thr

val Ala

att
Ile
40

acc

gaa
Thr

Glu
ggt
Sy
55

gag
Glu

tat
Tyr

cac
H1s

ctc
Leu
70

gac
Asp

aat
Asn

atc
Ile

cct
Pro

Cctc
Leu

gaa

gag
Glu

Glu

att
Ile
120

gat
Asp

gat
Asp

tta aca

aag
Leu Thr

Lys
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Ccgaagtggag
agtctgaagc
gaatcgatat
accatacagc
gccatattgt
tgctcggcag
cccctgetgt

110

atg aaa aat gaa atg aac att cag ttt aca gcg
Met Lys Asn Glu Met Asn Ile Gin Phe Thr Ala
5

10

gct ttt atc
Ala pPhe Ile
25

aada
Lys

acg

gtc
Thr

val

tca
Ser

daac
Asn

gaa
Glu

att
Ile

cat
His

gtc
val
75

ctt
Leu

gaa
Glu
90

tcg
Ser

gaa
Glu

ety

gac
Asp

cgg
Arg
105

atc

tcg
Ile

ser

tta
Leu

tca
Ser

cac
H1s

tgaataatgc
gaaacactca
tcacgtcaaa
agaaaccttg
catgaatctt
atataaggag
caaacgttta

gcgtgcactt
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125

10295.204.ST25, txt

130

135

PCT/DK03/00200

aaa agc aaa gcg ctt tgc aat taagggagat ttgttatgga tgtggaggtt
Lys Ser Lys Ala Leu Cys Asn

140
aaaaaagaaa
agccagaacg
tggtctgtcg
ggctgcatcg
tccacctacg
accgtcaaag
gagctttcca
atcagttcag
<210>
<211>
<212>
<213>

<400>

173
146
PRT
Baci

173

Met Lys Asn
1

ser Phe Ala

Thr Met Asp

35

Thr Asn Ala

50

Tyr Ile

65

Ser

Asp Glu Gly

Phe Thr Thr

Met Glu Asn

115

Gly Thr Thr

130

Cys
145

Asn

14
accagaacac
gcgatcaaaa
ttcagcgttt
gcctcttgaa
ccgttcecgat
tgagccgcetc
agtcaaacgg

aagaggtcgt

1Tus Tichen

Glu Met As
5

Arg val Th

20

Glu Leu Th

I]e Ile Hi

val Thr Le

70

val Gly 11

85

Lys Gl

100

Pro

Phe Met As

Ile His Le

5

tcagcttaaa
agcaagggac
tttgaacaga
gtcggtggac
gattatcggc
gctgaaagaa
ccggattecg
gatggcccag

iformis
ITe Gln

n

r val Ala

Ile
40

r Glu

Gly
55

s Tyr

u Glu Asp

e Pro Asn

u Leu Glu

Ile
120

p Asp

Thr
135

u Lys

Ala

gaccatgaag tgaaagaact gattaaaaac

ctcctcatag
ggctatgagc
aaattcgatc
gagattcagc
ctcggcaaca
accgttcagg

gaagcggtcc

Thr
10

Phe Ala

Phe Ile

25

Lys Thr val

Glu Asn Ser

val
75

His Ile

Glu Glu

90

Leu

Ser Gly

Ile Asp

His Leu Ser

aaaaaaacat
ctgacgacct
tttcctatga
ggtttatcag
aaatccggcg
aaatcgccga

gctctcectc

Leu Ser Gln

Ala Gln Leu

30

val ser Glu

45

Gly Gln

60

Gly

Tyr Leu Thr

Ala Arg Gin

Phe
110

Met Gly

ser Pro

125

ser

Lys Ser

140

Lys
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gcgtcttgtt
ctttcaaatc
cgttcggttt
agatgacgga
ggcgaaagac

ttatctcgaa

Asn Glu

15

Asp Pro

Ala val

Asn val

Ile Arg

80"

Pro Leu

95

Thr Ile

Glu Met

Ala Leu

968

1028
1088
1148
1208
1268
1328
1388
1438
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<210> 174
<211> 5482
<212> DNA ) . .
<213> Bacillus Ticheniformis
<220>
<221> CDS
<222> (501)..(4982)
<400> 174
tggcttattc gtatatcatc gttgacaatg tactgaagga agccgattta caggaagatg 60
ccatgaagag cctgacgctt caagtcgatc cgaataattt cctttactgg attcagatcg 120
gacgcggcgc caataaagaa gcgcttgaga cggcccgtaa gctggaaaac aatgcacaga 180
tcatgttggc acttatgaaa tacacagatg acattaaagc cgatgataaa ttgtccagtg 240
atgagcggca gaaacagctg gatccgctcg aaaaagaact tgaagaattg aagcggacag 300
cggatgaaca gaaagccaaa actgaagaaa accagcaggc aaacaccgag caaaaccagg 360
cggacgtaga ggccgcaaag gctgaaacgg agaaggccga gaaggaacag gcgaaaaaag 420
aaaataaaga aaaggaagac aaaaagaaaa aagatgacaa ataaaagcga aaacacctgt 480
tgttggcagg aggcggagaa atg agt ctg tta tgg att ttt tat cat aaa aac 533
Met Ser Leu Leu Trp Ile Phe Tyr His Lys Asn
1 5 10
tat caa aaa ata aaa ctg gat gat cag aac agc cgc acg ctc acc atc 581
Tyr GIn Lys Ile Lys Leu Asp Asp GIn Asn Ser Arg Thr Leu Thr Ile
15 20 25
g?g ccg gat ttg aaa cat tct gtc acg att aag cat ttt tca ttt-gaa - 629
Gly Pro Asp Leu Lys His Ser val Thr Ile Lys His Phe Ser Phe Glu
30 35 40
aaa ggc ccg gtg aca ctg gaa aag cag aag gac tca gac gct ttg aac 677
Lys Gly Pro val Thr Leu Glu Lys GIn Lys Asp Ser Asp Ala Leu Asn
45 : 50 55
gtg cag ctg g?a g?g gag acg gtc tct tct tta aag ctt‘g?c g?a aag 725
val GIn Leu Gly Gly Glu Thr val Ser Ser Leu Lys Leu Gly Gly Lys
60 65 70 75
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Ile

Ala

Pro

430

Ala

Ala

Ile

Pro

Ala

510

val

Thr

Ala

Asp

Ser

590

Ile

val

Pro

Leu

Pro

Met

415

Asp

val

Thr

Leu

Lys

Pro

val

Arg

Glu

Glu

575

Ile

ITe

Thr

Asp

Ala

Gly

400

val

Ala

Leu

Gly

Met

480

Met

val

Asn

Asn

Glu

560

Leu

Thr

Ala
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Gln val Ala

610

Thr Arg Pro Ser Asp val Ile Thr Gly val Ile Lys Asn
620

Ile
625

Ala Phe Ser val Ser Gln Thr

630

Ile Ser ser

635

Pro Ser Arg Asp

Thr Ile Leu Met Ala Glu Leu Leu

645

Asp Gly Gly ggg Gly Arg Gly Asp

val Gln

670

Phe Leu val Ala Leu

660

Met Leu Asn

665

Pro Gly Lys Pro Arg Gly

val Glu val val His val Ile

680

Ala Phe Leu Ser Glu Glu

675

Asp Lys Asp

Ile Glu Glu Thr

700

GIn Gln Ala Gln Glu Glu

690

Ser Lys GIn Tyr Met Pro

695

val
720

Thr Leu Glu Ala

715

Glu val

710

GIn Glu Thr val

705

ser Asp Asp Tyr Asp

GIn
735

Ala val val Met Thr Ala ser val

730

ser
725

Leu Gln Ser Met Leu Arg

Ala Ala ITe Ala

745

Ile Thr

740

Arg Phe Arg Gly Tyr Arg Arg Leu Asp Met

Glu Glu ITe val Pro Glu ser Glu

760

Arg Gly Gly Tyr Gly Lys Pro Arg

Gln Glu Glu

775

val Leu Glu

770

Leu Ser

780

Ser Lys Tyr Leu ser

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

178
1735
DNA

Bacillus Ticheniformis

<220>
<221>
<222> (501)..(1235)

<400> 178

CDS

gatattgtgc
gttttgcaaa
tttgatcaat
gaataatgtc
gcgtgetgcet

tgaatataaa

gtaaacacta
ctgctcaaac
ccattcgetg
gttcagttca
ggccgtaaaa

tgagaaaatt

tcttccgatce
cgttgtttaa
aaatacgcaa
tcgatattgi
tatgaagtaa

aattttttag

cggtgaagac
ttgcagtctg
tggaagtctc
ctttcgcact
ccgaaagaac

aaatagaagg

gagttcgacg
gcctttctct
cttgctgccg
tctcaaaatc
caagatcgga

acgtttcgtc

Page 267

tcgggattct
ttgtacgett
atatcttgct
tcatcctega
attgttaaaa

Caatttaaaa

60
120
180
240
300
360
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gctttttcat gtgtgattcc cctttctcta cttttatcgg agacggggtc tattttttaa 420
ataaaaaaag cggaaaatta gaccgttttc ctgcccaagc atcaggcata cgctaataaa 480

aaaggaaaag ggtgtatcct atg ata agt gtt tcg g?c tac cgg ctc cgt cct 533
Met Ile Ser val Ser Gly Tyr Arg Leu Arg Pro
10

1 5
gag gat atc gaa aaa ctg aat gtc agt cag acg cag aga gac atc gca 581
Glu Asp Ile Glu Lys Leu Asn Val Ser GIn Thr GIn Arg Asp Ile Ala
15 20 25
aac cgg atg ctg gcc atg ccg tcc g?a tat aga tac g?t tca atc tca 629
Asnh Arg Met Leu Ala Met Pro Ser Gly Tyr Arg Tyr Gly Ser Ile Ser
' 30 35 40
gaa ctg tta ttt gag ctg aga ttc aga gag cat acc gtc aaa tcg gcc 677
Glu Leu Leu Phe Glu Leu Arg Phe Arg Glu His Thr val Lys Ser Ala
45 50 55
aga gag ctg atc aac agc g?a gcg aag ttt gcc acc ttt tca aag aca 725
Arg Glu Leu Ile Asn Ser Gly Ala Lys Phe Ala Thr Phe ser Lys Thr
60 65 70 ' 75
tac g?g aat gaa gag ttt tgg agg gtg acg cct gag g?g gct ttg gag 773
Tyr Gly Asn Glu Glu Phe Trp Arg Val Thr Pro Glu Gly Ala Leu Glu
80 . 85 90
ttg aag tac agg gca ccg gct tca aag gcg att cga aat att Tttt gaa 821
Leu Lys Tyr Arg Ala Pro Ala Ser Lys Ala Ile Arg Asn Ile Phe Glu
95 100 105
agc ggc cct tct tat gct ttt gag tgc gcg act gcg att gtc atc att 869
ser Gly Pro Ser Tyr Ala Phe Glu Cys Ala Thr Ala Ile val Ile Ile
110 115 120
ttt tat atg gcg ctt ctc aaa acg atc ggc gac cag aca ttt gac-cgg 917
Phe Tyr Met Ala Leu Leu Lys Thr Ile Gly Asp Gin Thr Phe Asp Arg
125 130 135
aat tat caa agg atc att tta tac gat tgg cac tat gag cgg ctg ccg 965
Asn Tyr Gin Arg Ile Ile Leu Tyr Asp Trp His Tyr Glu Arg Leu Pro
140 145 150 155
atc tat acg gat aaa g?a aac gac tac ctt ccg g%a gac tgc ctg tat . 1013
Ile Tyr Thr Asp Lys Gly Asn Asp Tyr Leu Pro Gly Asp Cys Leu Tyr
160 165 170
ttc aag aac cct gaa ttc gat ccc tca aga ccg cag tgg cgc g?a gaa 1061
Phe Lys Asn Pro Glu Phe Asp Pro Ser Arg Pro GIn Trp Arg Gly Glu
175 180 185
aat gct att tta ctt gaa aat aat ctc tat gcg gca cac g%c ctg g?g 1109
Asn Ala Ile Leu Leu Glu Asn Asn Leu Tyr Ala Ala His Gly Leu Gly
190 195 200
atc tta agc ggc gaa aca atc att gaa aaa ctg aac g?g ctg aga aag 1157
Ile Leu Ser Gly Glu Thr Ile Ile Glu Lys Leu Asn Gly Leu Arg Lys
205 210 215
cct cat gca cag acg tcc gcc tat ctg ctt tcc caa dgtg acg cgg gtt 1205
Pro His Ala GIn Thr Ser Ala Tyr Leu Leu Ser GIn Vval Thr Arg val
220 225 230 235
gat att ccg gca tta att caa atg atc aga tagcacatcg gccggcacaa 1255
Asp Ile Pro Ala 523 Ile Gln Met Ile Arg
24
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gctgatccat cagctccttec accgtcgttt getcgacggt ggeccgcacg ctctgtccgg 1315
cccacaatga catgttatcc gtattcccgt caagcttcge ctgttttctc atcggttgeg 1375
tcagcgtgtt ttgcagagga taaggcagcg cttcagcttc ttcctggegt ctgtcttcca 1435
tccactgatt gacgatgcct cttgccggct tccccgagaa caaacgggtc aggettgtgt 1495
cggtttcaac cgcttcgaac aatttttgtt tgtaggcagg gtgtgttccg ctttcttcge 1555
acgtcaaaaa agcggtaccg atttgaacgc cctgtgcgcc gagggcaaaa gctgcagcaa 1615
cacctctttt gtcaaaaatg ccgcccgetg cgataactgg aaccgacaca tgatctgccg 1675
cttggggaat taaagccatc gagccgacag caggctctcc cttcgttttc aagaaggctc 1735
<210> 179
<211> 245
<212> PRT
<213> Bacillus Ticheniformis
,.<400> 179
Met Ile Ser val Ser Gly Tyr Arg Leu Arg Pro Glu Asp ITe Glu Lys
1 5 10 15
Leu Asn val Ser Gln Thr GIn Arg Asp Ile Ala Asn Arg Met Leu Ala
20 25 30
Met Pro Ser Gly Tyr Arg Tyr Gly Ser Ile Ser Glu Leu Leu Phe Glu
35 40 45
Leu Arg Phe Arg Glu His Thr val Lys Ser Ala Arg Giu Leu Ile Asn
50 55 60
ser Gly Ala Lys Phe Ala Thr Phe Ser Lys Thr Tyr Gly Asn Glu Glu
65 70 75 80
Phe Trp Arg val Thr Pro Glu Gly Ala Leu Glu Leu Lys Tyr Arg Ala
85 90 95
Pro Ala Ser Lys Ala Ile Arg Asn Ile Phe Glu Ser Gly Pro Ser Tyr
100 105 110
Ala phe Glu Cys Ala Thr Ala Ile val Ile Ile Phe Tyr Met Ala Leu
115 120 125
Leu Lys Thr Ile Gly Asp GIn Thr Phe Asp Arg Asn Tyr Gin Arg Ile
130 135 140
Ile Leu Tyr Asp Trp His Tyr Glu Arg Leu Pro Ile Tyr Thr Asp Lys
145 150 155 160
Gly Asn Asp Tyr Leu Pro Gly Asp Cys Leu Tyr Phe Lys Asn Pro Glu
165 170 175
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Phe Asp

Glu Asn

195

Asn

Ile
210

Thr

Ser Ala

225

Ile Gin Met

180
1405
DNA
Baci

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

<220>
<221>
<222>

<400> 180
aggctatact

aatggaatga
cacatactca
cgéaagatcc
aagatatgcg
gaagcaaaaa
tgtaacattt
aggcgttgtc

aggtatggag

Pro

Ile

Tyr

ser
180

Arg
Leu Tyr
Glu

Lys

Leu Leu

10295.204.sT25.txt

200

215

230

Ile
245

1lus

CDS
(501)..(905)

acagtctgag
acaatgcgaa
ctgaggcgga
ttcétgaata
caaaaacgca
agtaaaaaac
tttccgegec
caccctcctt

gaatgctcca

Ticheniformis

gtgattgaaa
acgccaagga
acgccaaaac
tcttaggagg
ccgaaaggag
cggaaccata
tttcacggceg

cacatgaatt

235

ttggccaaac
aacggcgegg
aacaaaaaac
ttaaaécatt
ctcagccggg
caagacaaaa
cggttttttt

caaaggtgtg

Pro GIn Trp Arg Gly Glu Asn Ala Ile Leu Leu
18

190

gaaaagcaaa
gatatattga
ggaaaaccaa
gacaaataaa
gcagccagag
acacaattcc
ccttaccgeg

cataatctaa

Ala Ala His Gly Leu Gly Ile 58? ser Gly Glu
Leu Asn Gly Leu Arg Lys ;rg His Ala GIn Thr
2

ser Gln val Thr Arg val Asp Ile Pro Ala Leu

240

tcatgtaata
aaatgatcag
tcaataaata
aacgacggca
cctttgageg
agtcacgata
cgtcaccctg

tggtaaggct

atg aca aat aca aaa cgt ttc gat tcc gca gat

1

Met Thr Asn Thr Eys‘Arg Phe Asp Ser éga Asp

Tttt
Phe

tat
Tyr

ata
Ile

acg
Thr
60

gat
Asp

gat
Asp

att
Ile
45

ttt
Phe

aaad
Lys

gaa
Glu
30

gaa
Glu

tca
ser

gaa
Glu
15

act
Thr

gca
Ala

ggc
Gly

tgg
Trp

tta
Leu

gat
Asp

tac
Tyr

atg
Met

ccg
Pro

tta
Leu

gat
Asp
65

daa
Lys

att
ile

agc
Ser
50

ttc
Phe

cag
Gin

gac
Asp
35

cac
His

aag
Lys

Tttt
Phe
20

ctt
Leu

Tty
Leu

ctt
Leu

gtt
val

tat
Tyr

aat
Asn

gca
Ala

gac
Asp

gaa
Glu

gtc
val

gtt
val
70

cct
Pro

gac
AsSp
acg
Thr

agc
ser
40

cat

cgg cd
His

Arg
55

acc
Thr

adad
Lys
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ttt
Phe
25

act
Thr

ctt
Leu

gat
Asp

ctc
Leu

gaa
Glu

gac
Asp

gag
Glu

ctc
Leu

tat
Tyr

ttg
Leu

cag
Gln
75
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581

629

677
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ctt
Leu

tac
Tyr

gag
Glu

atc

gaa
Ile

gcg
Glu

Ala

tca
ser

gaa
Glu

agc
ser
110

tca
Ser

aac
Asn
125

ctg
Leu
gccatccggg
ttagggaatc
cattttatat
caaaggagtg
tcatcatgat
ggctgcctaa
caaggcattt
ccgagctgtt
tgaaagaaaa
<210>
<211>
<212>
<213>

<400>

181
135
* PRT
Baci

181

Met Thr Asn
1

Met Lys Gln

Pro Ile Asp

35

Leu Ser His

50

Asp Phe

65

Lys

Leu Met Leu

Glu Asn Asn

ct
Le

dad
Lys

tcg
Ser
80

gaa
Glu
95

tgc
cys

ga
G1

aaa
Lys

gat
Asp

ga
As

cac
H1s

aac
Asn

aa
Ly
tttttttecg
gctatacaat
tattttttct
atgagagatg
cgtcctettg
agaagatggg
gtggaatgac
tcgcgatgta

Tlus Tichen

Thr %ys Ar

Phe val

As
20 .

Leu Tyr GI

Leu Asn Va

Leu Ala va

70

Phe
85

Pro Ph

Ile
100

Leu Al

10295.204.5T25.txt

atg
Met

9
u

d
u

dac
Asn

aac
Asn

att
Ile

o
p

tcg
Ser
115

aac
Asn

9
s

ain
130
ttcgttegtc
agattatgtt
atgttcttct
ctggaaggat
tcaatcggcg
aaatctgagc

gaagaaaaad

gcaaaagcaa

iformis

g Phe Asp

p Asp Pro

Thr Ser

40

u

1 Arg His

55

1 Lys Thr

e Leu Asn

a val Lys

ser

Thr

Asp

Asp

Ile

ctt cct ttc ttt ttg
Leu Pro Phe Phe Leu

85

ctt
Leu

att
Ile
100

gca
Ala

ctt
Leu

atc
Ile

tca
ser

ccg
Pro

gac
Asp

agc
ser
aaatatcctc
ctagcatctc
aaaacgcctt
ggtttttatg
gttttttcat
tggactggca
aactgcttga

aaatcgccgg

Ala
10

Asp

Phe Leu Leu

25

Glu Tyr

Leu Asp Leu

GlIn
75

Glu

Lys GIn

90

Asn Lys
105

aat
Asn

gac
Asp

ddd
Lys

atc
Ile
105

gtt
val

att
Ile
120

cct
Pro

aat
Asn

gct taaaaca

Ala

135

tagcaattct
trttgaccag
catgtaaaat
gctgatgcetc
gtttcgcaaa
ggattattat
ggaattggtt

taagatcggg

Phe Asp Lys

Glu
30

Tyr Asp

ITe Glu

45

Ile

Thr Phe

60

ser

Leu Tyr Glu

ITe Glu Ala

Glu ser

110

Ser

Page 271

aaa
Lys
90

cag
Gln

aat
Asn

aaa
Lys

Tttt
Phe

ata
Ile

ctt

ctatggccga
gcecggtgtec
aggttataga
gcttggatcg
tttttaaaaa
attgaacaga
tcacccgtac

gagcttgcat

Glu
15

Trp
Thr Leu
Ala Asp
Gly Tyr

ser
80

Lys

Glu
95

cys

Lys Asp

PCT/DK03/00200
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821

869

915

975
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1095
1155
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Asp Ile Ser Leu Ser ITe Asn Ile Pro Phe Ile Ser Asn Leu His Asn

115 120 125
Lys Gln Asn Pro Asp Ser Ala

130 135
<210> 182
<211> 2155
<212> DNA ] ]
<213> Bacillus Ticheniformis
<220>
<221> CDS
<222> (501)..(1655)
<400> 182
aaaggttttc agaaagcttc ggcgtttctt ttgatgagct gatgacagcg gccggctatg 60
cgatggagaa gacgcaggaa agcgaacgtc cggatattca ctcgtcagtt gccgaaattg 120
aagatgtttt gcaaacctca aatgtctatg atcggccatt taccatggaa gaactgaaaa 180
acaaattgaa tgagtgcgaa caatattctc agacggagga aggaaagcgt accattctgg 240
ctgagtttga atctaaaatc gagaaagttg ccggcattgg tccttttctg acccgtctgc 300
acgacatgta cagcagattt acctcggggc gggggacgcc gcgtgaattg ctgctgatgg 360
gcggcgettt gctgtatttc atcgtttctg ttgatgtcat accggattat atttttccga 420
tcggctatat cgatgatgcg gcagcggttc atttcgtttt caaccagctg tcatataaat 480
catgatggag catgttcaag atg aaa aga aag cat atc aac att gac atc agt 533
Met Lys Arg Lys His ITe Asn Ile Asp Ile Ser
1 5 10
ctg ctg ctc att cta ttt tgt ttg ttt atc atc agc ctg ctg gcc gtt 581
Leu Leu Leu Ile Leu Phe Cys Leu Phe Ile Ile Ser Leu Leu Ala val
15 20 ‘ 25

tac agc g%g tcg ggc cag tat gaa aca cag gac cct ttt tat ttt gcc 629
Tyr Ser Gly Ser Gly Gln Tyr Glu Thr GIn Asp Pro Phe Tyr Phe Ala

30 35 40
aaa cgg cag gtc ttt tgg tat ctt gtc g?g ttt g?c gtc atg gcg g?a 677
Lys Arg Gin val Phe Trp Tyr Leu Val Gly Phe Gly val Met Ala Gly

45 50 55
acg gcc tac atc gac tat gag ctg ctt gaa cga ttg gcg ctt cgt tta 725
Thr Ala Tyr ITle Asp Tyr Glu Leu Leu Glu Arg Leu Ala Leu Arg Leu
60 65 70 75
ttt gt g%a gcc gtt ttt ctt ctg att ctc gtt cat ttt ttt g?a act 773
phe val Gly Ala Val phe Leu Leu Ile Leu Val His Phe Phe Gly Thr
80 85 90
tac aaa aac g?t tcg caa agg tgg atc agc—ttc g?g gtc atc gaa atc 821
Tyr Lys Asn Gly Ser Gln Arg Trp Ile Ser Phe Gly val Ile Glu Ile
95 100 105

cag cct tca gaa ttt atg aag atc att ttg att ctt ctg ctg gct tcg 869
GIn Pro Ser Glu Phe Met Lys Ile Ile Leu ITe Leu Leu Leu Ala ser

110 115 120

Page. 272



ata
Ile

att
Ile
140

ata
Ile

gca
Ala

tcc
sSer

cac
His

ctt
Leu
220

tat
Tyr

ctg
Leu

att
Ile

ttc
Phe

atc
Ile
300

ctt
Leu

caa
Gln

ctt
Leu

gct
Ala

Tttt
Phe
380

ctc
Leu
125

ccg
Pro

ttg
Leu

ttc
Phe

ctg
Leu

aat
Asn
205

gac
Asp

3ty

tca
Ser

ccg
Pro

ggt
Sty
285
tac

Tyr

tat
TYyr

aat
Asn

ccg
Pro

tta
Leu
365

ety

WO 03/087148

aat
Asn

acg
Thr

gtt
val

acg
Thr

tca
ser
190

cat
His

cgag
Arg

tac
TYr

999
Gly

gag
Glu
270

Tttt
Phe

aga
Arg

ata
Ile

atc
Ile

ttt
Phe
350

o

aat
Asn

caa
Gln

3ty

cag
GIn

ttg
Leu
175

ctt
Leu

tac
TYyr

ata
Ile

cag
Gln

agc
ser
255

gct
Ala

ttg
Leu

atc
Ile

tgt
Cys

a1y
335

atc
Ile

ctc
Leu

gat
Asp

Tttt
Phe

aaa
Lys

cca
Pro
160

atg
Met

gga
Galy

Tttt
Phe

tat
Tyr

ctg
Leu
240

ggc
Gly

Cé_lt
H1s

ggt
Gly

atc
Ile

gcg
Ala
320

atg
Met

agc
ser

gtt
val

tgg
Trp

cag

Gln

atc
Ile
145

gat
Asp

ctg
Leu

ttec
Phe

aag
Glu

&y
225

acg
Thr

ttt
Phe

act
Thr

gcc
Ala

agg
Arg
305

2ty

acg
Thr

tat
Tyr

ttc
Phe

&y
385

cat
H1s
130

atg
Met

tta
Leu

gtc
val

atg
Met

ata
Ile
210

tgg
Trp

cag
Gin

act
Thr

gat
Asp

gta
val
290

att
Ile

gtt

val

atc
Ile

oty

agt
Ser
370

10295.204.5T25.txt

aaa agg ttc tcc
Lys Arg Phe Ser

atg
Met

ety

tcg
Ser

gca
Ala
195

Tttt
Phe

ctc
Leu

gcg
Ala

caa
Gln

Tttt
Phe
275
aca
Thr

9cg
Ala

gca
Ala

sty

&ty
355

gt
va

tac
TYyr

tcc
Ser

9%9
Gly
180
ttg
Leu

tca
Ser

agt
ser

tta
Leu

gga
oty
260
att
Ile

tta
Leu

ctt
Leu

Ty

tta
Leu
340

agc
Ser

aat
Asn

acg
Thr

gca
Ala
165

att
Ile

gtt
val

aag
Lys

cct
Pro

ttg
Leu
245

atc
Ile

ttc
Phe

gtc
val

tcg
ser

ttg
Leu
325

atg
Met

gcg
Ala

atc
Ile

gt
va
150

ttg
Leu

tcg
ser

gcc
Ala

att
Ile

cat
His
230

ety

caa
Gln

gcc
Ala

tgt
cys

tce
Ser
310

att
Ile

ccg
Pro

ctg
Leu

aga
Arg

ttc
Phe
135

att
Ile

gt
va

sty

ttt
Phe

att
Ile
215

gaa
Glu

atc
Ile

gtt
val

gt
va

ctg
Leu
295

aac
Asn

gta
val

atc
Ile

ttg
Leu

tct
Ser
375

gcc
Ala

ccg
Pro

att
Ile

agg
Arg

ttg
Leu
200

aag
Lys

cat
His

ety

cag
Gln

att
Ile
280

tat
Tyr

agt
ser

ttc
Phe

acg
Thr

acc
Thr
360

aaa
Lys

gag
Glu

Tttt
Phe

tta
Leu

atg
Met
185
acg
Thr

cct
Pro

gcc
Ala

tca
Ser

a1y
265

&

Tttt
Phe

ctg
Leu

caa
Gln

&y
345

aac
Asn

cat
His

agc
ser

ttc
Phe

tcg
Ser
170

atc
Ile

tat
Tyr

cac
His

tct
Ser

ggc
Gly
250

sty

gag
Glu

ctg
Leu

ttc
Phe

gt
Va
330

ctc
Leu

atg
Met

tac
Tyr

tgaagttgct caaaatgatt ctttcccatc
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atc
Ile

Tttt
Phe
155

atc
Ile

gt
va

ttg
Leu

cag
GIn

aca
Thr
235

cag
GlIn

aaa
Lys

gaa
Glu

atg
Met

gat
ety
315
ttc

Phe

gct
Ala

atc
Ile

atg
Met

PCT/DK03/00200
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1013

1061

1109

1157

1205

1253

1301

1349

1397

1445

1493

1541

1589

1637
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taaagaaact
tgatggtata
tttttatgaa
ttttcccata
tgctgattct
ttcaattcgg
atttcgccta
tgccgecgcet
<210>
<211>
<212>
<213>

<400>

183
385
PRT
‘Baci

183
Met Lys Arg
1

Phe

Cys Leu

Glu
35

Gln Tyr:

Trp Tyr

50

Leu

Tyr Glu

65

Leu

Phe Leu Leu

Gln Arg Trp

Met Ile

115

Lys

His
130

Gln Lys

Ile
145

Met Met

Asp Leu Gly

tgattatgta
cagcgecggce
gcagctgcaa
caaagcttac
cgttttgctg
ttcgctcatg
tgtgtatgca

gctgattttg

TTus

Lys

Phe Ile

20

Thr Gln

val

Gly

Leu Glu

Ile
Asp
Phe

Arg

10295.204.5725.txt
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gcg gca agg atc g?g cga agc ctc g?g gtg cac tta atc ttg gcg acg 2981
Ala Ala Arg §1e Gly Arg Ser Leu gz% val His Leu Ile ;SE Ala Thr
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caa aaa ccg ggc g?c atc atc gat gac cag att tgg agc aac tcc aga 3029
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ttc aag gtc gcc ttg aag gtg cag gat gcg aat gac agt aaa gag atc 3077
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ctc aaa aac g?g gat gcg gct acc atc acg gta acg g?c cgc g%c tat 3125
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Ttg caa gtc ggc aac aac gag gtg tat gaa ctg ttc cag tct gca tgg 3173
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agc g?a gcc cct tac atg gag gac g?c tac g?c aca gag gat gaa gt 3221
Ser Gly Ala Pgo Tyr Met Glu Asp SO% Tyr Gly Thr Glu egp Glu Vva
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gcg atc gtc aca gat acc gga tta att cct tta tca gat gtt gat gct 3269
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gat cgc gct gcg aaa aaa gag gct gtg acg gaa att tcg gca gtc gtc 3317
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gaa caa att gaa cgg att caa gcg gag atg g?a atc gag aag ctc ccg 3365
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agc cct tgg ctg ccg ccg ctt gaa gaa cgc ata ccg aaa acg cgc tat 3413
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gcc acg acg ttc atg atg agc ttt gcc gaa cag’tat acg ccg gaa 3599
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CCg ctt gca agg ctt ccg cac acc gcg gat tat ttc ctg atg gac ' 3689
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