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NOVEL PECTINASES AND USES THEREOF

Field of the invention

The invention relates to newly identified polynucleotide
sequences comprising genes that encode novel pectinases isolated from
Aspergillus niger. ‘The invention features the full length nucleotide sequences of
the novel genes, the cDNA sequences comprising the full length coding
sequences of the novel pectinases as well as the amino acid sequences of the
full-length functional proteins and functional equivalents thereof. The invention
also relates to methods of using these enzymes in industrial processes and
methods of diagnosing fungal infections. Also included in the invention are cells
transformed with a polynucleotide according to the invention and cells wherein a
pectinase according to the invention is genetically modified to enhance or reduce

its activity and/or level of expression.

Background of the invention

Pectin polymers are important constituents of plant primary cell
walls. They are composed of chains of 1,4-linked alpha-D-galacturonic acid and
methylated derivatives thereof. Enzymes that are able to degrade the above-
defined pectin polymers are called pectinases. Degradation in this respect means
that at least one sugar residue or estergroup has been removed from the pectin
molecule. Pectinases such as polygalacturonase, pectin methylesterase, pectin
lyase or pectate lyase are important for the food and feed industry, such as in the
art of fruit and vegetable processing such as fruit juice production or wine making,
where their ability to catalyse the degradation of the backbone of the pectin
polymer is utilised. Another application of pectinases, in particular pectin methyl
esterase, is the firming of fruit and vegetables.

The seeds of leguminicaeae like soybeans and other types of
peas also contain pectin. This pectin, however, is quite different from pectins
described for fruits like apple berries etc. A large part of soybea pectin is water-
unsoluble. In addition soybea pectin consists mainly of xylogalacturonan and
rhamnogalacturonan and contains only minor amounts of homogalacturonan. The

CDTA-soluble pectic substances from soybean meal are composed of
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rhamnogalacturonan and xylogalacturonan but not homogalacturonan. Due to

these structural differences soybea pectin is much more difficult to degrade by

pectinases as compared to fruit pectin. Even the use of technical multi-enzyme

preparations was not sufficient to degrade soybea pectin structures (Huisman,
5  MMH; Schols, HA; Voragen, AGJ, 1999, Enzymatic degradation of cell wall
polysaccharides from soybean meal, Carbohydrate Polymers 38, 299-307, and:

Ouhida, I; Pérez, JF; Gasa, J; 2002, Soybean (glycine max) cell wall composition
and availability to feed enzymes, J. Agric. Food Chem 50, 1933-1938).
l An assortment of different pectin degrading enzymes is known

10 to be present in various microorganisms such as Aspergillus niger.

The following is a non-exhaustive list of pectin-acting enzymes:

E.C.

Enzyme Number
exopolygalacturonase 3.2.1.67
endopolygalacturonase 3.2.1.15
pectin lyase 4.2.2.10
pectate lyase 4222
rhamnogalacturonan hydrolase 3.2.1.x
rhamnogalacturonan lyase 4.2.2.X
rhamnogalacturonan

acetylesterase 3.1.1.x
RG rhamnohydrolase 3.2.1.x
RG galacturonohydrolase 3.2.1.x
xylogalacturonan hydrolase 3.2.1.x
pectin acetylesterase 3.1.1.x
pectin methylesterase 3.1.1.11
endo-arabinase 3.2.1.99
beta-arabinofuranosidase 3.2.1.55
beta-1,4-galactanase 3.2.1.89
beta-1,3-galactanase 3.2.1.90
beta-galactosidase 3.2.1.23
alpha-galactosidase 3.2.1.22
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feruloyl acetyl esterase 3.1.1.x
alpha-fucosidase 3.2.1.51
(beta-fucosidase) 3.2.1.38
beta-apiosidase 3.2.1.x
alpha-rhamnosidase 3.2.1.40
beta-rhamnosidase 3.2.1.43
alpha-arabinopyranosidase 3.2.1.x
beta-glucuronidase 3.2.1.31
(alpha-glucuronidase) 3.2.1.139
beta-xylosidase 3.2.1.37
(alpha-xylosidase) 3.2.1.x

Pectin methylesterase catalyses the removal of methanol from
pectin, resulting in the formation of pectic acid (polygalacturonic acid). Pectate
lyase cleaves glycosidic bonds in polygalacturonic acid by beta-elimination, pectin
lyase cleaves the glycosidic bonds of highly methylated pectins by beta-
elimination, and polygalacturonase hydrolyses the glycosidic linkages in the
polygalacturonic acid chain.

Commercially available pectinases such as Rapidase Press ®
are actually a mixture of enzymes, which, along with other enzymes such as
cellulases, are used in the fruit industry to help extract, clarify and modify fruit
juices.

It is a disadvantage of these mixtures that they hardly ever
contain the optimal mix of enzymes to treat a particular pectin containing
composition, such as feed, fruit or juice. Optimal pectin degradation in fruit
depends on many factors, including the kind of fruit to be treated, the season in
which the fruit is harvested, the ripeness of the fruit, and many more. A well-
known example is the release of unwanted methanol and methylated pectin by the
action of pectinmethylesterases and/or exo-polygalacturonases when present in
too high concentrations.

It is therefore an object of the present invention to provide
isolated (recombinant) pectinases that are better able to degrade pectins, for
instance in food and feed applications.

Pectinases have already been cloned in a variety of different
microorganisms. Molecular cloning of pectinases in fungi has also been

described. The DNA and deduced amino acid sequences of several pectinases
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from Aspergillus oryzae, Aspergillus kawachii and Emericella nidulans are known.

However, there is still a need for other pectinases with different
properties so that feed, fruit and vegetable processing may be optimized.

One of the disadvantages of the currently available enzymes is
that they have pH optima above pH 4.0. Many fruit juices are more acidic and a
pH optimum below 3.8 would be desirable. Fruit juices may become as acidic as
pH 2.0 and it is therefore an object of the present invention to provide pectinases
with a more acidic pH optimum. Pectinases with a pH optimum below 3.8 would
be especially advantageous.

Fruit processing is also often performed at more extreme
temperatures. Use of pectinases with lower temperature optima would improve
yield and quality of the juice because more aromas would be released. The
currently available enzymes have a very low efficiency at temperatures below 15
°C. Also, at high temperatures the currently available enzymes are easily
inactivated. This is a disadvantage for those fruit juices that have to be
pasteurized.

Enzymes according to the invention also provide a better
temperature stability and may withstand more extreme temperatures in
comparison with pectinases according to the prior art.

Also, the specificity of conventional enzymes leaves to be
desired. Fruit juice that needs to be filtrated after or during processing tends to
clot the filters after some time. This is due to the inability of prior art enzymes to
properly digest fruit polysaccharides which causes the fouling of the filters.

The present invention addresses at least one if not all of the
above problems.

Object of the invention

It is an object of the invention to provide novel polynucleotides
encoding novel pectinases with improved properties. A further object is to provide
naturally and recombinantly produced pectinases as well as recombinant strains
producing these. Also fusion polypeptides are part of the invention as well as
methods of making and using the polynucleotides and polypeptides according to
the invention.

Summary of the invention

The invention provides for novel polynucleotides encoding novel

pectinases. These pectinases were found to digest pectinases from various
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sources in a better way than conventional pectinases. Such better performance
was especially evident when the pectinases according to the invention were used
to prevent filter fouling in fruit juice applications. Also, pectinases according to the
invention may advantageously be employed for improving the nutritional value of
soybean extracts. Moreover, the availability of improved, isolated enzymes allows
a cocktail of enzymes to be be prepared which is optimized for the digestion of
pectin from a particular feed, fruit or juice.

More in particular, the invention provides for polynucleotides
having a nucleotide sequence that hybridises preferably under highly stringent
conditions to a sequence selected from the group consisting of SEQ ID NO: 33 -
64 or from the group consisting of SEQ ID NO: 1 - 32.

In one embodiment, the invention provides for an isolated
polynucleotide comprising a nucleic acid sequence encoding a polypeptide with
an amino acid sequence selected from the group consisting of SEQ ID NO: 65 -
96 or functional equivalents thereof.

The sequences revealed herein are shown in the accompanying
sequence listing. For clarity reasons, the group consisting of sequences according
to SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5,
SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9; SEQ ID NO: 10,
SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO:
15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19; SEQ ID
NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ
ID NO: 25, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29;
SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO:
34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO:37, SEQ ID NO: 38, SEQ ID NO:
39; SEQ ID NO: 40, SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID
NO: 44, SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48, SEQ
ID NO: 49; SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52, SEQ ID NO: 53,
SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO:
58, SEQ ID NO: 59; SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID NO: 62, SEQ ID
NO: 63, SEQ ID NO: 64, SEQ ID NO: 65, SEQ ID NO: 66, SEQ ID NO: 67, SEQ
ID NO: 68, SEQ ID NO: 69; SEQ ID NO: 70, SEQ ID NO: 71, SEQ ID NO: 72,
SEQ ID NO: 73, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 76, SEQ ID NO:
77, SEQID NO: 78, SEQ ID NO: 79; SEQ ID NO: 80, SEQ ID NO: 81, SEQ ID
NO: 82, SEQ ID NO: 83, SEQ ID NO: 84, SEQ ID NO: 85, SEQ ID NO: 86, SEQ
ID NO: 87, SEQ ID NO: 88, SEQ ID NO: 89; SEQ ID NO: 90, SEQ ID NO: 91,
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SEQ ID NO: 92, SEQ ID NO: 93, SEQ ID NO: 94, SEQ ID NO: 95 and SEQ ID
NO: 96 is hereinafter collectively termed the group consisting of SEQ ID NO: 1 -
96

The group consisting of sequences according to SEQ ID NO: 1,
SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ
ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9; SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID
NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ
ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19; SEQ ID NO: 20, SEQ ID NO: 21,
SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO:
26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29; SEQ ID NO: 30, SEQ ID
NO: 31 and SEQ ID NO: 32 is hereinafter collectively termed the group consisting
of SEQ ID NO: 1-32

The group consisting of sequences according to SEQ ID NO:
33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO:37, SEQ ID NO:
38, SEQ ID NO: 39; SEQ ID NO: 40, SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID
NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47, SEQ
ID NO: 48, SEQ ID NO: 49; SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52,
SEQ ID NO: 53, SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO:
57, SEQ ID NO: 58, SEQ ID NO: 59; SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID
NO: 62, SEQ ID NO: 63 and SEQ ID NO: 64 is hereinafter collectively termed the
group consisting of SEQ ID NO: 33 - 64

The group consisting of sequences according to SEQ ID NO:
65, SEQ ID NO: 66, SEQ ID NO: 67, SEQ ID NO: 68, SEQ ID NO: 69; SEQ ID
NO: 70, SEQ ID NO: 71, SEQ ID NO: 72, SEQ ID NO: 73, SEQ ID NO: 74, SEQ
ID NO: 75, SEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO: 78, SEQ ID NO: 79;
SEQ ID NO: 80, SEQ ID NO: 81, SEQ ID NO: 82, SEQ ID NO: 83, SEQ ID NO:
84, SEQ ID NO: 85, SEQ ID NO: 86, SEQ ID NO: 87, SEQ ID NO: 88, SEQ ID
NO: 89; SEQ ID NO: 90, SEQ ID NO: 91, SEQ ID NO: 92, SEQ ID NO: 93, SEQ
ID NO: 94, SEQ ID NO: 95 and SEQ ID NO: 96 is hereinafter collectively termed
the group consisting of SEQ ID NO: 65 - 96

The group consisting of sequences according to SEQ ID NO: 6,
SEQ ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9; SEQ ID NO: 10, SEQ ID NO: 11,
SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO:
16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19; SEQ ID NO: 20, SEQ ID
NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ
ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29; SEQ ID NO: 30,
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SEQ ID NO: 31 and SEQ ID NO: 32 is hereinafter collectively termed the group
consisting of SEQ ID NO: 6 - 32

The group consisting of sequences according to SEQ ID NO:
38, SEQ ID NO: 39; SEQ ID NO: 40, SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID
NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47, SEQ
ID NO: 48, SEQ ID NO: 49; SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52,
SEQ ID NO: 53, SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO:
57, SEQ ID NO: 58, SEQ ID NO: 59; SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID
NO: 62, SEQ ID NO: 63 and SEQ ID NO: 64 is hereinafter collectively termed the
group consisting of SEQ ID NO: 38 — 64.

The group consisting of sequences according to SEQ ID NO:
70, SEQ ID NO: 71, SEQ ID NO: 72, SEQ ID NO: 73, SEQ ID NO: 74, SEQ ID
NO: 75, SEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO: 78, SEQ ID NO: 79; SEQ
ID NO: 80, SEQ ID NO: 81, SEQ ID NO: 82, SEQ ID NO: 83, SEQ ID NO: 84,
SEQ ID NO: 85, SEQ ID NO: 86, SEQ ID NO: 87, SEQ ID NO: 88, SEQ ID NO:
89; SEQ ID NO: 90, SEQ ID NO: 91, SEQ ID NO: 92, SEQ ID NO: 93, SEQ ID
NO: 94, SEQ ID NO: 95 and SEQ ID NO: 96 is hereinafter collectively termed the
group consisting of SEQ ID NO: 70 — 96.

The group consisting of sequences according to SEQ ID NO: 1,
SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ
ID NO: 7, SEQ ID NO: 8, SEQ ID NO: 9; SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID
NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, SEQ
ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19; SEQ ID NO: 20 and SEQ ID NO: 21
is hereinafter collectively termed the group consisting of SEQ ID NO: 1 - 21

The group consisting of sequences according to SEQ 1D NO:
33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO:37, SEQ ID NO:
38, SEQ ID NO: 39; SEQ ID NO: 40, SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID
NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47, SEQ
ID NO: 48, SEQ ID NO: 49; SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 and
SEQ ID NO: 53 is hereinafter collectively termed the group consisting of SEQ 1D
NO: 33 - 53.

The group consisting of sequences according to SEQ ID NO:
65, SEQ ID NO: 66, SEQ ID NO: 67, SEQ ID NO: 68, SEQ ID NO: 69; SEQ ID
NO: 70, SEQ ID NO: 71, SEQ ID NO: 72, SEQ ID NO: 73, SEQ ID NO: 74, SEQ
ID NO: 75, SEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO: 78, SEQ ID NO: 79;
SEQ ID NO: 80, SEQ ID NO: 81, SEQ ID NO: 82, SEQ ID NO: 83, SEQ ID NO: 84
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and SEQ ID NO: 85 is hereinafter collectively termed the group consisting of SEQ
ID NO: 65 —85.

The invention provides nucleic acids that are more than 40%
such as about 60%, preferably 65%, more preferably 70%, even more preferably
75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% homologous to the
sequences selected from the group consisting of SEQ ID NO:; 33 - 64 orfrom the
group consisting of SEQ ID NO: 1 - 32.

In a more preferred embodiment the invention provides for such
an isolated polynucleotide obtainable from a filamentous fungus, in particular A.
niger is preferred.

In a further preferred embodiment, the invention provides an
isolated polynucleotide encoding at least one functional domain of a polypeptide
selected from the group consisting of SEQ 1D NO: 65 - 96 or functional
equivalents thereof.

In a preferred embodiment the invention provides a pectinase
gene selected from the group consisting of SEQ ID NO: 33 - 64 . In another
aspect the invention provides a polynucleotide, preferably a cDNA encoding an A.
niger pectinase selected from the group consisting of SEQ ID NO: 65 - 96 or
variants or fragments of that polypeptide. In a preferred embodiment the cDNA
has a sequence selected from the group consisting of SEQ ID NO: 1 - 32 or
functional equivalents thereof.

In an even further preferred embodiment, the invention provides
for a polynucleotide comprising the coding sequence of the polynucleotides
according to the invention, preferred is a polynucleotide sequence selected from
the group consisting of SEQ ID NO: 1 - 32.

The invention also relates to vectors comprising a
polynucleotide sequence according to the invention and primers, probes and
fragments that may be used to amplify or detect the DNA according to the
invention.

In a further preferred embodiment, a vector is provided wherein
the polynucleotide sequence according to the invention is functionally linked with
regulatory sequences suitable for expression of the encoded amino acid
sequence in a suitable host cell, such as A. niger or A. oryzea. The invention also
provides methods for preparing polynucleotides and vectors according to the
invention.

The invention also relates to recombinantly produced host cells
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that contain heterologous or homologous polynucleotides according to the
invention.

In another embodiment, the invention provides recombinant host
cells wherein the expression of a pectinase according to the invention is
significantly increased or wherein the activity of the pectinase is increased.

In another embodiment, the invention provides recombinant host
cells wherein the expression of a pectinase according to the invention is
significantly decreased or wherein the activity of the pectinase is decreased. Such
a host is especially useful if the polypeptide expresses an unwanted activity in an
otherwise useful mixture of enzyme activities.

In another embodiment the invention provides for a
recombinantly produced host cell that contains heterologous or homologous DNA
according to the invention and wherein the cell is capable of producing a
functional pectinase according to the invention, preferably a cell capable of over-
expressing the pectinase according to the invention, for example an Aspergillus
strain comprising an increased copy number of a gene or cDNA according to the
invention.

In yet another aspect of the invention, a purified polypeptide is
provided. The polypeptides according to the invention include the polypeptides
encoded by the polynucleotides according to the invention. Especially preferred is
a polypeptide selected from the group consisting of SEQ ID NO: 65 - 96 or
functional equivalents thereof.

Fusion proteins comprising a polypeptide according to the
invention are also within the scope of the invention. The invention also provides
methods of making the polypeptides according to the invention.

The invention also relates to the use of the pectinase according

to the invention in any industrial process as described herein

Detailed description of the invention

Polynucleotides
The present invention provides polynucleotides encoding a

number of novel pectinases, collectively called PEC 1 — PEC 32, having an amino
acid sequence selected from the group consisting of SEQ 1D NO: 65-96 or
functional equivalents thereof. The term PEC1 — PEC 32 is hereinafter used to
refer to any polypeptide with pectinase activity selected from the group consisiting
of SEQ ID NO: 65 — 96. The sequences of the genes encoding PEC 1 - PEC 32
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were determined by sequencing genomic clones obtained from Aspergillus niger.
The invention provides polynucleotide sequences comprising the genes encoding
the PEC 1 - PEC 32 pectinases as well as their complete cDNA sequences.
Accordingly, the invention relates to an isolated polynucleotide comprising a
nucleotide sequence selected from the group consisting of SEQ 1D NO: 33 -64 or
from the group consisting of SEQ ID NO: 1 - 32 or functional equivalents thereof.

More in particular, the invention relates to an isolated
polynucleotide hybridisable under stringent conditions, preferably under highly
stringent conditions, to a polynucleotide selected from the group consisting of
SEQ ID NO: 33 - 64 or from the group consisting of SEQ ID NO: 1 - 32.
Advantageously, such polynucleotides may be obtained from filamentous fungi, in
particular from Aspergillus niger. More specifically, the invention relates to an
isolated polynucleotide having a nucleotide sequence selected from the group
consisting of SEQ ID NO: 33 - 64 or from the group consisting of SEQ ID NO:; 1 -
32.

The invention also relates to an isolated polynucleotide
encoding at least one functional domain of a polypeptide selected from the group
consisting of SEQ ID NO: 65 - 96 or functional equivalents thereof.

As used herein, the terms “gene” and “recombinant gene” refer
to nucleic acid molecules which may be isolated from chromosomal DNA, which
include an open reading frame encoding a protein, e.g. an A. niger pectinase. A
gene may include coding sequences, non-coding sequences, introns and
regulatory sequences. Moreover, a gene refers to an isolated nucleic acid
molecule as defined herein.

A nucleic acid molecule of the present invention, such as a
nucleic acid molecule selected from the group consisting of SEQ ID NO: 33 - 64
or from the group consisting of SEQ ID NO: 1 - 32 or a functional equivalent
thereof, may be isolated using standard molecular biology techniques and the
sequence information provided herein. For example, using all or portion of a
nucleic acid selected from the group consisting of SEQ ID NO: 33 - 64 or from the
group consisting of SEQ ID NO: 1 - 32 as a hybridization probe, nucleic acid
molecules according to the invention may be isolated using standard hybridization
and cloning techniques (e. g., as described in Sambrook, J., Fritsh, E. F., and
Maniatis, T. Molecular Cloning: A Laboratory Manual.2nd, ed., Cold Spring Harbor
Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989).

Moreover, a nucleic acid molecule encompassing all or a portion
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of a nucleotide sequence selected from the group consisting of SEQ ID NO: 33 -
64 or from the group consisting of SEQ ID NO: 1 - 32 may be isolated by the
polymerase chain reaction (PCR) using synthetic oligonucleotide primers
designed based upon the sequence information contained herein.

A nucleic acid according to the invention may be amplified using
cDNA, mRNA or alternatively, genomic DNA, as a template and appropriate
oligonucleotide primers according to standard PCR amplification techniques. The
nucleic acid thus amplified may be cloned into an appropriate vector and
characterized by DNA sequence analysis.

Furthermore, oligonucleotides corresponding to or hybridisable
to nucleotide sequences according to the invention may be prepared by standard
synthetic techniques, e.g., using an automated DNA synthesizer.

In a preferred embodiment, an isolated nucleic acid molecule of
the invention comprises the nucleotide sequence selected from the group
consisting of SEQ ID NO: 1 - 32. The sequences of the cDNAs selected from the
group consisting of SEQ ID NO: 1 - 32 correspond to the coding region of the A.
niger PEC 1 - PEC 32 pectinases. Pectinases PEC 1 - PEC 32 correspond to
polypeptides selected from the group consisting of SEQ ID NO: 65 - 96.

in another preferred embodiment, an isolated nucleic acid
molecule according to the invention comprises a nucleic acid molecule which is
the complement of a nucleotide sequence selected from the group consisting of
SEQ ID NO: 33 - 64 or from the group consisting of SEQ ID NO: 1-32 ora
functional equivalent of these nucleotide sequences.

A nucleic acid molecule which is complementary to another
nucleotide sequence is one which is sufficiently complementary to the other
nucleotide sequence to such an extent that it may hybridize to the other nucleotide
sequence thereby forming a stable duplex.

One aspect of the invention pertains to isolated nucleic acid
molecules that encode a polypeptide of the invention or a functional equivalent
thereof such as a biologically active fragment or domain, as well as nucleic acid
molecules sufficient for use as hybridisation probes to identify nucleic acid
molecules encoding a polypeptide of the invention and fragments of such nucleic
acid molecules suitable for use as PCR primers for the amplification or mutation of
nucleic acid molecules.

An “isolated polynucleotide” or “isolated nucleic acid” is a DNA
or RNA that is not immediately contiguous with both of the coding sequences with
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which it is immediately contiguous (one on the 5’ end and one on the 3’ end) in the
naturally occurring genome of the organism from which it is derived. Thus, in one
embodiment, an isolated nucleic acid includes some or all of the 5’ non-coding
(e.g., promotor) sequences that are immediately contiguous to the coding
sequence. The term therefore includes, for example, a recombinant DNA that is
incorporated into a vector, into an autonomously replicating plasmid or virus, or
into the genomic DNA of a prokaryote or eukaryote, or which exists as a separate
molecule (e.g., a cDNA or a genomic DNA fragment produced by PCR or
restriction endonuclease treatment) independent of other sequences. It also
includes a recombinant DNA that is part of a hybrid gene encoding an additional
polypeptide that is substantially free of cellular material, viral material, or culture
medium (when produced by recombinant DNA techniques), or chemical
precursors or other chemicals (when chemically synthesized). Moreover, an
“isolated nucleic acid fragment” is a nucleic acid fragment that is not naturally
occurring as a fragment and would not be found in the natural state.

As used herein, the terms “polynucleotide” or “nucleic acid
molecule” are intended to include DNA molecules (e.g., cDNA or genomic DNA)
and RNA molecules (e.g., mRNA) and analogs of the DNA or RNA generated
using nucleotide analogs. The nucleic acid molecule may be single-stranded or
double-stranded, but preferably is double-stranded DNA. The nucleic acid may be
synthesized using oligonucleotide analogs or derivatives (e.g., inosine or
phosphorothioate nucleotides). Such oligonucleotides may be used, for example,
to prepare nucleic acids that have altered base-pairing abilities or increased
resistance to nucleases.

Another embodiment of the invention provides an isolated
nucleic acid molecule which is antisense to a PEC 1 - PEC 32 nucleic acid
molecule, e.g., the coding strand of a PEC 1 - PEC 32 nucleic acid molecule. Also
included within the scope of the invention are the complement strands of the

nucleic acid molecules described herein.

Sequencing errors

The sequence information as provided herein should not be so
narrowly construed as to require inclusion of erroneously identified bases. The
specific sequences disclosed herein may be readily used to isolate the complete
gene from filamentous fungi, in particular A. niger which in turn may easily be

subjected to further sequence analyses thereby identifying seguencing errors.
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Unless otherwise indicated, all nucleotide sequences
determined by sequencing a DNA molecule herein were determined using an
automated DNA sequencer and all amino acid sequences of polypeptides
encoded by DNA molecules determined herein were predicted by translation of a
DNA sequence determined as above. Therefore, as is known in the art for any
DNA sequence determined by this automated approach, any nucleotide sequence
determined herein may contain some errors. Nucleotide sequences determined by
automation are typically at least about 90% identical, more typically at least about
95% to at ieast about 99.9% identical to the actual nucleotide sequence of the
sequenced DNA molecule. The actual sequence may be more precisely
determined by other approaches including manual DNA sequencing methods well
known in the art. As is also known in the art, a single insertion or deletion in a
determined nucleotide sequence compared to the actual sequence will cause a
frame shift in translation of the nucleotide sequence such that the predicted amino
acid sequence encoded by a determined nucleotide sequence will be completely
different from the amino acid sequence actually encoded by the sequenced DNA
molecule, beginning at the point of such an insertion or deletion.

The person skilled in the art is capable of identifying such

erroneously identified bases and knows how to correct for such errors.

Nucleic acid fragments, probes and primers

A nucleic acid molecule according to the invention may
comprise only a portion or a fragment of the nucleic acid sequence selected from
the group consisting of SEQ ID NO: 33 - 64 or from the group consisting of SEQ
ID NO: 1 - 32, for example a fragment which may be used as a probe or primer or
a fragment encoding a portion of a PEC 1 - PEC 32 protein. The nucleotide
sequence determined from the cloning of the PEC 1 - PEC 32 gene and cDNA
allows for the generation of probes and primers designed for use in identifying
and/or cloning other PEC 1 - PEC 32 family members, as well as PEC 1 - PEC 32
homologues from other species. The probe/primer typically comprises
substantially purified oligonucleotide which typically comprises a region of
nucleotide sequence that hybridizes preferably under highly stringent conditions to
at least about 12 or 15, preferably about 18 or 20, preferably about 22 or 25, more
preferably about 30, 35, 40, 45, 50, 55, 60, 65, or 75 or more consecutive
nucleotides of a nucleotide sequence selected from the group consisting of SEQ
ID NO: 33 - 64 or from the group consisting of SEQ ID NO: 1 - 32 or a functional
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equivalent thereof.

Probes based on the PEC 1 - PEC 32 nucleotide sequences
may be used to detect transcripts or genomic PEC 1 - PEC 32 sequences
encoding the same or homologous proteins for instance in other organisms. In
preferred embodiments, the probe further comprises a label group attached
thereto, e.g., the label group may be a radioisotope, a fluorescent compound, an
enzyme, or an enzyme cofactor. Such probes may also be used as part of a
diagnostic test kit for identifying cells which express a PEC 1 - PEC 32 protein.

Identity & homology

The terms “homology” or “percent identity” are used
interchangeably herein. For the purpose of this invention, it is defined here that in
order to determine the percent identity of two amino acid sequences or of two
nucleic acid sequences, the sequences are aligned for optimal comparison
purposes (e.g., gaps may be introduced in the sequence of a first amino acid or
nucleic acid sequence for optimal alignment with a second amino or nucleic acid
sequence). The amino acid residues or nucleotides at corresponding amino acid
positions or nucleotide positions are then compared. When a position in the first
sequence is occupied by the same amino acid residue or nucleotide as the
corresponding position in the second sequence, then the molecules are identical
at that position. The percent identity between the two sequences is a function of
the number of identical positions shared by the sequences (i.e., % identity =
number of identical positions/total number of positions (i.e. overlapping positions)
x 100). Preferably, the two sequences are the same length.

The skilled person will be aware of the fact that several different
computer programms are available to determine the homology between two
sequences. For instance, a comparison of sequences and determination of
percent identity between two sequences may be accomplished using a
mathematical algorithm. In a preferred embodiment, the percent identity between
two amino acid sequences is determined using the Needleman and Wunsch (J.
Mol. Biol. (48):444-453 (1970)) algorithm which has been incorporated into the
GAP program in the GCG software package (available at http://www.gcg.com),
using either a Blossom 62 matrix or a PAM250 matrix, and a gap weight of 16, 14,
12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6. The skilled person will
appreciate that all these different parameters will yield slightly different results but
that the overall percentage identity of two sequences is not significantly altered
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when using different algorithms.

In yet another embodiment, the percent identity between two
nucleotide sequences is determined using the GAP program in the GCG software
package (available at hitp://www.gcg.com), using a NWSgapdna.CMP matrix and
a gap weight of 40, 50, 60, 70, or 80 and a length weight of 1, 2, 3, 4, 5, or 6. In
another embodiment, the percent identity two amino acid or nucleotide sequence
is determined using the algorithm of E. Meyers and W. Miller (CABIOS, 4:11-17
(1989) which has been incorporated into the ALIGN program (version 2.0)
(available at: http://vega.igh.cnrs.fr/bin/align-guess.cgi) using a PAM120 weight

residue table, a gap length penalty of 12 and a gap penalty of 4.

The nucleic acid and protein sequences of the present invention
may further be used as a “query sequence” to perform a search against public
databases to, for example, identify other family members or related sequences.
Such searches may be performed using the NBLAST and XBLAST programs
(version 2.0) of Altschul, et al. (1990) J. Mol. Biol. 215:403—10. BLAST nucleotide
searches may be performed with the NBLAST program, score = 100, wordlength
= 12 to obtain nucleotide sequences homologous to PEC 1 - PEC 32 nucleic acid
molecules of the invention. BLAST protein searches may be performed with the
XBLAST program, score = 50, wordlength = 3 to obtain amino acid sequences
homologous to PEC 1 - PEC 32 protein molecules of the invention. To obtain
gapped alignments for comparison purposes, Gapped BLAST may be utilized as
described in Altschul et al., (1997) Nucleic Acids Res. 25(17):3389-3402. When
utilizing BLAST and Gapped BLAST programs, the default parameters of the
respective programs (e.g., XBLAST and NBLAST) may be used. See
http://www.ncbi.nlm.nih.gov.

Hybridisation

As used herein, the term "hybridizing" is intended to describe
conditions for hybridization and washing under which nucleotide sequences at
least about 50%, at least about 60%, at least about 70%, more preferably at least
about 80%, even more preferably at least about 85% to 90%, more preferably at
least 95% homologous to each other typically remain hybridized to each other.

A preferred, non-limiting example of such hybridization
conditions are hybridization in 6X sodium chloride/sodium citrate (SSC) at about
45 °C, followed by one or more washes in 1 X SSC, 0.1 % SDS at 50 °C,
preferably at 55 °C, preferably at 60 °C and even more preferably at 65 °C.
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Highly stringent conditions include, for example, hybridizing at
68 °C in 5x SSC/5x Denhardt's solution / 1.0% SDS and washing in 0.2x
SSC/0.1% SDS at room temperature. Alternatively, washing may be performed at
42 °C.

The skilled artisan will know which conditions to apply for
stringent and highly stringent hybridisation conditions. Additional guidance
regarding such conditions is readily available in the art, for example, in Sambrook
et al., 1989, Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Press,
N.Y.: and Ausubel et al. (eds.), 1995, Current Protocols in Molecular Biology,
(John Wiley & Sons, N.Y.).

Of course, a polynucleotide which hybridizes only to a poly A
sequence (such as the 3' terminal poly(A) tract of mRNAs), orto a complementary
stretch of T (or U) resides, would not be included in a polynucleotide of the
invention used to specifically hybridize to a portion of a nucleic acid of the
invention, since such a polynucleotide would hybridize to any nucleic acid
molecule containing a poly (A) stretch or the complement thereof (e.g., practically

any double-standed cDNA clone).

Obtaining full length DNA from other organisms

In a typical approach, cDNA libraries constructed from other
organisms, e.g. filamentous fungi, in particular from the species Aspergillus may
be screened.

For example, Aspergillus strains may be screened for
homologous PEC 1 - PEC 32 polynucleotides by Northern blot analysis. Upon
detection of transcripts homologous to polynucleotides according to the invention,
cDNA libraries may be constructed from RNA isolated from the appropriate strain,
utilizing standard techniques well known to those of skill in the art. Alternatively, a
total genomic DNA library may be screened using a probe hybridisable to a PEC 1
- PEC 32 polynucleotide according to the invention.

Homologous gene sequences may be isolated, for example, by
performing PCR using two degenerate oligonucleotide primer pools designed on
the basis of nucleotide sequences as taught herein.

The template for the reaction may be cDNA obtained by reverse
transcription of MRNA prepared from strains known or suspected to express a
polynucleotide according to the invention. The PCR product may be subcloned

and sequenced to ensure that the amplified sequences represent the sequences

PCT/EP2003/005726
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of a new PEC 1 - PEC 32 nucleic acid sequence, or a functional equivalent
thereof.

The PCR fragment may then be used to isolate a full length
cDNA clone by a variety of known methods. For example, the amplified fragment
may be labeled and used to screen a bacteriophage or cosmid cDNA library.
Alternatively, the labeled fragment may be used to screen a genomic library.

PCR technology may also be used to isolate full length cDNA
sequences from other organisms. For example, RNA may be isolated, following
standard procedures, from an appropriate cellular or tissue source. A reverse
transcription reaction may be performed on the RNA using an oligonucleotide
primer specific for the most 5' end of the amplified fragment for the priming of first
strand synthesis. '

The resulting RNA/DNA hybrid may then be "tailed" (e.g., with
guanines) using a standard terminal transferase reaction, the hybrid may be
digested with RNase H, and second strand synthesis may then be primed (e.g.,
with a poly-C primer). Thus, cDNA sequences upstream of the amplified fragment
may easily be isolated. For a review of useful cloning strategies, see

e.g.,Sambrook et al., supra; and Ausubel et al., supra.

Vectors

Another aspect of the invention pertains to vectors, preferably
expression vectors, containing a nucleic acid encoding a PEC 1 - PEC 32 protein
or a functional equivalent thereof. As used herein, the term “vector” refers to a
nucleic acid molecule capable of transporting another nucleic acid to which it has
been linked. One type of vector is a “plasmid”, which refers to a circular double
stranded DNA loop into which additional DNA segments may be ligated. Another
type of vector is a viral vector, wherein additional DNA segments may be ligated
into the viral genome. Certain vectors are capable of autonomous replication in a
host cell into which they are introduced (e.g., bacterial vectors having a bacterial
origin of replication and episomal mammalian vectors). Other vectors (e.g., non-
episomal mammalian vectors) are integrated into the genome of a host cell upon
introduction into the host cell, and thereby are replicated along with the host
genome. Moreover, certain vectors are capable of directing the expression of
genes to which they are operatively linked. Such vectors are referred to herein as
‘expression vectors”. In general, expression vectors of utility in recombinant DNA

techniques are often in the form of plasmids. The terms “plasmid” and “vector”
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may be used interchangeably herein as the plasmid is the most commonly used
form of vector. However, the invention is intended to include such other forms of
expression vectors, such as viral vectors (e.g., replication defective retroviruses,
adenoviruses and adeno-associated viruses), which serve equivalent functions.

The recombinant expression vectors of the invention comprise a
nucleic acid of the invention in a form suitable for expression of the nucleic acid in
a host cell, which means that the recombinant expression vector includes one or
more regulatory sequences, selected on the basis of the host cells to be used for
expression, which is operatively linked to the nucleic acid sequence to be
expressed. Within a recombinant expression vector, “operatively linked” is
intended to mean that the nucleotide sequence of interest is linked to the
regulatory sequence(s) in a manner which allows for expression of the nucleotide
sequence (e.g., in an in vitro transcription/translation system or in a host cell when
the vector is introduced into the host cell). The term “regulatory sequence” is
intended to include promoters, enhancers and other expression control elements
(e.g., polyadenylation signal). Such regulatory sequences are described, for
example, in Goeddel; Gene Expression Technology: Methods in Enzymology 185,
Academic Press, San Diego, CA (1990). Regulatory sequences include those
which direct constitutive expression of a nucleotide sequence in many types of
host cells and those which direct expression of the nucleotide sequence only in a
certain host cell (e.g. tissue-specific regulatory sequences). It will be appreciated
by those skilled in the art that the design of the expression vector may depend on
such factors as the choice of the host cell to be transformed, the level of
expression of protein desired, etc. The expression vectors of the invention may be
introduced into host cells to thereby produce proteins or peptides, encoded by
nucleic acids as described herein (e.g. PEC 1 - PEC 32 proteins, mutant forms of
PEC 1 - PEC 32 proteins, fragments, variants or functional equivalents thereof,
fusion proteins, etc.).

The recombinant expression vectors of the invention may be
designed for expression of PEC 1 - PEC 32 proteins in prokaryotic or eukaryotic
cells. For example, PEC 1 - PEC 32 proteins may be expressed in bacterial cells
such as E. coli, insect cells (using baculovirus expression vectors) yeast cells or
mammalian cells. Suitable host cells are discussed further in Goeddel, Gene
Expression Technology: Methods in Enzymology 185, Academic Press, San
Diego, CA (1990). Alternatively, the recombinant expression vector may be

transcribed and translated in vitro, for example using T7 promoter regulatory
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sequences and T7 polymerase.

Expression vectors useful in the present invention include
chromosomal-, episomal- and virus-derived vectors e.g., vectors derived from
bacterial plasmids, bacteriophage, yeast episome, yeast chromosomal elements,
viruses such as baculoviruses, papova viruses, vaccinia viruses, adenoviruses,
fowl pox viruses, pseudorabies viruses and retroviruses, and vectors derived from
combinations thereof, such as those derived from plasmid and bacteriophage
genetic elements, such as cosmids and phagemids.

The DNA insert should be operatively linked to an appropriate
promoter, such as the phage lambda PL promoter, the E. coli lac, trp and tac
promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to
name a few. Other suitable promoters will be known to the skilled person. In a
specific embodiment, promoters are preferred that are capable of directing a high
expression level of pectinases in filamentous fungi. Such promoters are known in
the art. The expression constructs may contain sites for transcription initiation,
termination, and, in the transcribed region, a ribosome binding site for translation.
The coding portion of the mature transcripts expressed by the constructs will
include a translation initiating AUG at the beginning and a termination codon
appropriately positioned at the end of the polypeptide to be translated. ‘

Vector DNA may be introduced into prokaryotic or eukaryotic
cells via conventional transformation or transfection techniques. As used herein,
the terms “transformation” and “transfection” are intended to refer to a variety of
art-recognized techniques for introducing foreign nucleic acid (e.g., DNA) into a
host cell, including calcium phosphate or calcium chloride co-percipitation, DEAE-
dextran-mediated transfection, transduction, infection, lipofection, cationic
lipidmediated transfection or electroporation. Suitable methods for transforming or
transfecting host cells may be found in Sambrook, et al. (Molecular Cloning: A
Laboratory Manual, 2™,ed. Cold Spring Harbor Laboratory, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY, 1989), Davis et al., Basic Methods in
Molecular Biology (1986) and other laboratory manuals.

For stable transfection of mammalian cells, it is known that,
depending upon the expression vector and transfection technique used, only a
small fraction of cells may integrate the foreign DNA into their genome. In order to
identify and select these integrants, a gene that encodes a selectable marker
(e.g., resistance to antibiotics) is generally introduced into the host cells along with
the gene of interest. Preferred selectable markers include those which confer



WO 2004/074468 PCT/EP2003/005726

10 -

15

20

25

30

35

20

resistance to drugs, such as G418, hygromycin and methatrexate. Nucleic acid
encoding a selectable marker may be introduced into a host cell on the same
vector as that encoding a PEC 1 - PEC 32 protein or may be introduced on a
separate vector. Cells stably transfected with the introduced nucleic acid may be
identified by drug selection (e.g. cells that have incorporated the selectable
marker gene will survive, while the other cells die).

Expression of proteins in prokaryotes is often carried out in E.
coli with vectors containing constitutive or inducible promoters directing the
expression of either fusion or non-fusion proteins. Fusion vectors add a number of
amino acids to a protein encoded therein, e.g. to the amino terminus of the
recombinant protein. Such fusion vectors typically serve three purposes: 1) to
increase expression of recombinant protein; 2) to increase the solubility of the
recombinant protein; and 3) to aid in the purification of the recombinant protein by
acting as a ligand in affinity purification. Often, in fusion expression vectors, a
proteolytic cleavage site is introduced at the junction of the fusion moiety and the
recombinant protein to enable separation of the recombinant protein from the
fusion moiety subsequent to purification of the fusion protein. Such enzymes, and
their cognate recognation sequences, include Factor Xa, thrombin and
enterokinase.

As indicated, the expression vectors will preferably contain
selectable markers. Such markers include dihydrofolate reductase or neomycin
resistance for eukarotic cell culture and tetracyline or ampicilling resistance for
culturing in E. coli and other bacteria. Representative examples of appropriate
host include bacterial cells, such as E. coli, Streptomyces and Salmonella
typhimurium; fungal cells, such as yeast; insect cells such as Drosophila S2 and
Spodoptera Sf9; animal cells such as CHO, COS and Bowes melanoma; and
plant cells. Appropriate culture mediums and conditions for the above-described
host cells are known in the art.

Among vectors preferred for use in bacteria are pQE70, pQEGO
and PQE-9, available from Qiagen; pBS vectors, Phagescript vectors, Bluescript
vectors, pNH8A, pNH16A, pNH18A, pNH46A, available from Stratagene; and
ptrc99a, pKK223-3, pKK233-3, pDR540, pRIT5 available from Pharmacia. Among
preferred eukaryotic vectors are PWLNEO, pSV2CAT, pOG44, pZT1 and pSG
available from Stratagene; and pSVKS3, pBPV, pMSG and pSVL available from
Pharmacia. Other suitable vectors will be readily apparent to the skilled artisan.

Among known bacterial promotors for use in the present
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invention include E. coli lacl and lacZ promoters, the T3 and T7 promoters, the gpt
promoter, the lambda PR, PL promoters and the trp promoter, the HSV thymidine
kinase promoter, the early and late SV40 promoters, the promoters of retroviral
LTRs, such as those of the Rous sarcoma virus (‘RSV”), and metallothionein
promoters, such as the mouse metallothionein-l promoter.

Transcription by higher eukaryotes of a DNA encoding a
polypeptide according to the present invention may be increased by inserting an
enhancer sequence into the vector. Enhancers are cis-acting elements of DNA,
usually about from 10 to 300 bp that act to increase transcriptional activity of a
promoter in a given host cell-type. Examples of enhancers include the SV40
enhancer, which is located on the late side of the replication origin at bp 100 to
270, the cytomegalovirus early promoter enhancer, the polyoma enhancer on the
late side of the replication origin, and adenovirus enhancers.

For secretion of the translated protein into the lumen of the
endoplasmic reticulum, into the periplasmic space or into the extracellular
environment, appropriate secretation signal may be incorporated into the
expressed polypeptide. The signals may be endogenous to the polypeptide or
they may be heterologous signals.

The polypeptide may be expressed in a modified form, such as
a fusion protein, and may include not only secretion signals but also additional
heterologous functional regions. Thus, for instance, a region of additional amino
acids, particularly charged amino acids, may be added to the N-terminus of the
polypeptide to improve stability and persistence in the host cell, during purification
or during subsequent handling and storage. Also, peptide moieties may be added
to the polypeptide to facilitate purification.

Polypeptides according to the invention

The invention provides an isolated polypeptide having an amino
acid sequence selected from the group consisting of SEQ ID NO:; 65 - 96, an
amino acid sequence obtainable by expressing a polynucleotide selected from the
group consisting of SEQ ID NO: 33 - 64 in an appropriate host, as well as an
amino acid sequence obtainable by expressing a polynucleotide sequence
selected from the group consisting of SEQ ID NO: 1 - 32 in an appropriate host.
Also, a peptide or polypeptide comprising a functional equivalent of the above
polypeptides is comprised within the present invention. The above polypeptides
are collectively comprised in the term “polypeptides according to the invention”
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The terms "peptide” and "oligopeptide" are considered
synonymous (as is commonly recognized) and each term may be used
interchangeably as the context requires to indicate a chain of at least two amino
acids coupled by peptidyl linkages. The word "polypeptide” is used herein for
chains containing more than seven amino acid residues. All oligopeptide and
polypeptide formulas or sequences herein are written from left to right and in the
direction from amino terminus to carboxy terminus. The one-letter code of amino
acids used herein is commonly known in the art and may be found in Sambrook,
et al. (Molecular Cloning: A Laboratory Manual, 2" ed. Cold Spring Harbor
Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989)

By "isolated" polypeptide or protein is intended a polypeptide or
protein removed from its native environment. For example, recombinantly
produced polypeptides and proteins expressed in host cells are considered
isolated for the purpose of the invention as are native or recombinant polypeptides
which have been substantially purified by any suitable technique such as, for
example, the single-step purification method disclosed in Smith and Johnson,
Gene 67:31-40 (1988).

The PEC 1 - PEC 32 pectinase according to the invention may
be recovered and purified from recombinant cell cultures by well-known methods
including ammonium sulfate or ethanol precipitation, acid extraction, anion or
cation exchange chromatography, phosphocellulose chromatography,
hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite
chromatography and lectin chromatography. Most preferably, high performance
liquid chromatography ("HPLC") is employed for purification.

Polypeptides of the present invention include naturally purified
products, products of chemical synthetic procedures, and products produced by
recombinant techniques from a prokaryotic or eukaryotic host, including, for
example, bacterial, yeast, higher plant, insect and mammalian cells. Depending
upon the host employed in a recombinant production procedure, the polypeptides
of the present invention may be glycosylated or may be non-glycosylated. In
addition, polypeptides of the invention may also include an initial modified
methionine residue, in some cases as a result of host-mediated processes.

Protein fragments

The invention also features biologically active fragments of the
polypeptides according to the invention.
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Biologically active fragments of a polypeptide of the invention
include polypeptides comprising amino acid sequences sufficiently identical to or
derived from the amino acid sequence of a PEC 1 - PEC 32 protein (e.g., an
amino acid sequence selected from the group consisting of SEQ ID NO: 65 - 96),
which include fewer amino acids than the full length protein, and exhibit at least
one biological activity of the corresponding full-length protein. Typically,
biologically active fragments comprise a domain or motif with at least one activity
of the PEC 1 - PEC 32 protein. A biologically active fragment of a protein of the
invention may be a polypeptide which is, for example, 10, 25, 50, 100 or more
amino acids in length. Moreover, other biologically active portions, in which other
regions of the protein are deleted, may be prepared by recombinant techniques
and evaluated for one or more of the biological activities of the native form of a
polypeptide of the invention.

The invention also features nucleic acid fragments which
encode the above biologically active fragments of the PEC 1 - PEC 32 protein.

Fusion proteins

The proteins of the present invention or functional equivalents
thereof, e.g., biologically active portions thereof, may be operatively linked to a
non-PEC 1 - PEC 32 polypeptide (e.g., heterologous amino acid sequences) to
form fusion proteins. As used herein, a PEC 1 - PEC 32 "chimeric protein" or
“fusion protein" comprises a PEC 1 - PEC 32 polypeptide operatively linked to a
non-PEC 1 - PEC 32 polypeptide. A "PEC 1 - PEC 32 polypeptide" refers to a
polypeptide having an amino acid sequence corresponding to PEC 1 - PEC 32,
whereas a "non-PEC 1 - PEC 32 polypeptide" refers to a polypeptide having an
amino acid sequence corresponding to a protein which is not substantially
homologous to the PEC 1 - PEC 32 protein, e.g., a protein which is different from
the PEC 1 - PEC 32 protein and which is derived from the same or a different
organism. Within a PEC 1 - PEC 32 fusion protein the PEC 1 - PEC 32
polypeptide may correspond to all or a portion of a PEC 1 - PEC 32 protein. In a
preferred embodiment, a PEC 1 - PEC 32 fusion protein comprises at least one
biologically active fragment of a PEC 1 - PEC 32 protein. In another preferred
embodiment, a PEC 1 - PEC 32 fusion protein comprises at least two biologically
active portions of a PEC 1 - PEC 32 protein. Within the fusion protein, the term
"operatively linked" is intended to indicate that the PEC 1 - PEC 32 polypeptide
and the non-PEC 1 - PEC 32 polypeptide are fused in-frame to each other. The
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non-PEC 1 - PEC 32 polypeptide may be fused to the N-terminus or C-terminus of
the PEC 1 - PEC 32 polypeptide.

For example, in one embodiment, the fusion protein is a GST-
PEC 1 - PEC 32 fusion protein in which the PEC 1 - PEC 32 sequences are fused
to the C-terminus of the GST sequences. Such fusion proteins may facilitate the
purification of recombinant PEC 1 - PEC 32. In another embodiment, the fusion
protein is a PEC 1 - PEC 32 protein containing a heterologous signal sequence at
its N-terminus. In certain host cells (e.g., mammalian and Yeast host cells),
expression and/or secretion of PEC 1 - PEC 32 may be increased through use of
a hetereologous signal sequence.

In another example, the gp67 secretory sequence of the
baculovirus envelope protein may be used as a heterologous signal sequence
(Current Protocols in Molecular Biology, Ausubel et al., eds., John Wiley & Sons,
1992). Other examples of eukaryotic heterologous signal sequences include the
secretory sequences of melittin and human placental alkaline phosphatase
(Stratagene; La Jolla, California). In yet another example, useful prokarytic
heterologous signal sequences include the phoA secretory signal (Sambrook et
al., supra) and the protein A secretory signal (Pharmacia Biotech; Piscataway,
New Jersey).

A signal sequence may be used to facilitate secretion and
isolation of a protein or polypeptide of the invention. Signal sequences are
typically characterized by a core of hydrophobic amino acids which are generally
cleaved from the mature protein during secretion in one or more cleavage events.
Such signal peptides contain processing sites that allow cleavage of the signal
sequence from the mature proteins as they pass through the secretory pathway.
The signal sequence directs secretion of the protein, such as from a eukaryotic
host into which the expression vector is transformed, and the signal sequence is
subsequently or concurrently cleaved. The protein may then be readily purified
from the extracellular medium by art recognized methods. Alternatively, the signal
sequence may be linked to the protein of interest using a sequence which
facilitates purification, such as with a GST domain. Thus, for instance, the
sequence encoding the polypeptide may be fused to a marker sequence, such as
a sequence encoding a peptide, which facilitates purification of the fused
polypeptide. In certain preferred embodiments of this aspect of the invention, the
marker sequence is a hexa-histidine peptide, such as the tag provided in a pQE
vector (Qiagen, Inc.), among others, many of which are commercially available.
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As described in Gentz et al, Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for
instance, hexa-histidine provides for convenient purificaton of the fusion protein.
The HA tag is another peptide useful for purification which corresponds to an
epitope derived of influenza hemaglutinin protein, which has been described by
Wilson et al., Cell 37:767 (1984), for instance.

Preferably, a PEC 1 - PEC 32 chimeric or fusion protein
according to the invention is produced by standard recombinant DNA techniques.
For example, DNA fragments coding for the different polypeptide sequences are
ligated together in-frame in accordance with conventional techniques, for eiample
by employing blunt-ended or stagger-ended termini for ligation, restriction enzyme
digestion to provide for appropriate termini, filling-in of cohesive ends as
appropriate, alkaline phosphatase treatment to avoid undesirable joining, and
enzymatic ligation. In another embodiment, the fusion gene may be synthesized
by conventional techniques including automated DNA synthesizers. Alternatively,
PCR amplification of gene fragments may be carried out using anchor primers
which give rise to complementary overhangs between two consecutive gene
fragments which may subsequently be annealed and reamplified to generate a
chimeric gene sequence (see, for example, Current Protocols in Molecular
Biology, eds. Ausubel et al. John Wiley & Sons: 1992). Moreover, many
expression vectors are commercially available that already encode a fusion
moiety (e.g, a GST polypeptide). A nucleic acid encoding a PEC 1 - PEC 32
polypeptide may be cloned into such an expression vector such that the fusion
moiety is linked in-frame to the PEC 1 - PEC 32 polypeptide.

Functional equivalents

The terms “functional equivalents” and “functional variants” are
used interchangeably herein. Functional equivalents of PEC 1 - PEC 32 DNA are
isolated DNA fragments that encode a polypeptide that exhibits a particular
function of a PEC 1 - PEC 32 A. niger pectinase as defined herein. A functional
equivalent of a PEC 1 - PEC 32 polypeptide according to the invention is a
polypeptide that exhibits at least one function of an A. niger pectinase as defined
herein. Functional equivalents therefore also encompass biologically active
fragments.

Functional protein or polypeptide equivalents may contain only
conservative substitutions of one or more amino acids of a sequence selected
from the group consisting of SEQ ID NO: 65 - 96 or substitutions, insertions or
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deletions of non-essential amino acids. Accordingly, a non-essential amino acid is
a residue that may be altered in a sequence selected from the group consisting of
SEQ ID NO: 65 - 96 without substantially altering the biological function. For
example, amino acid residues that are conserved within their own family among
any of the PEC 1 - PEC 32 proteins of the present invention, are predicted to be
particularly unamenable to alteration.

The term “conservative substitution” is intended to mean that a
substitution in which the amino acid residue is replaced with an amino acid
residue having a similar side chain. These families are known in the art and
include amino acids with basic side chains (e.g.lysine, arginine and hystidine),
acidic side chains (e.g. aspartic acid, glutamic acid), uncharged polar side chains
(e.g., glycine, asparagines, glutamine, serine, threonine, tyrosine, cysteine), non-
polar side chains (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine,
methionine, tryptophan), beta-branched side chains (e.g., threonine, valine,
isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine tryptophan,
histidine).

Functional nucleic acid equivalents may typically contain silent
mutations or mutations that do not alter the biological function of encoded
polypeptide. Accordingly, the invention provides nucleic acid molecules encoding
PEC 1 - PEC 32 proteins that contain changes in amino acid residues that are not
essential for a particular biological activity. Such PEC 1 - PEC 32 proteins differ in
amino acid sequence from a sequence selected from the group consisting of SEQ
ID NO: 65 - 96 yet retain at least one biological activity. In one embodiment the
isolated nucleic acid molecule comprises a nucleotide sequence encoding a
protein, wherein the protein comprises a substantially homologous amino acid
sequence of at least about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%,
97%, 98%, 99% or more homologous to an amino acid sequence selected from
the group consisting of SEQ ID NO: 65 - 96.

For example, guidance concerning how to make phenotypically
silent amino acid substitutions is provided in Bowie, J.U. et al., Science 247:1306-
1310 (1990) wherein the authors indicate that there are two main approaches for
studying the tolerance of an amino acid sequence to change. The first method
relies on the process of evolution, in which mutations are either accepted or
rejected by natural selection. The second approach uses genetic engineering to
introduce amino acid changes at specific positions of a cloned gene and selects or
screens to identify sequences that maintain functionality. As the authors state,
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these studies have revealed that proteins are surprisingly tolerant of amino acid
substitutions. The authors further indicate which changes are likely to be
permissive at a certain position of the protein. For example, most buried amino
acid residues require non-polar side chains, whereas few features of surface side
chains are generally conserved. Other such phenotypically silent substitutions are
described in Bowie et al, supra, and the references cited therein.

An isolated nucleic acid molecule encoding a PEC 1 - PEC 32
protein homologous to the protein selected from the group consisting of SEQ ID
NO: 65 - 96 may be created by introducing one or more nucleotide substitutions,
additions or deletions into the coding nucleotide sequences selected from the
group consisting SEQ ID NO: 65 - 963 - 64 or from the group consisting of SEQ ID
NO: 1 - 32 such that one or more amino acid substitutions, deletions or insertions
are introduced into the encoded protein. Such mutations may be introduced by
standard techniques, such as site-directed mutagenesis and PCR-mediated
mutagenesis.

The term “functional equivalents” also encompasses
orthologues of the A. niger PEC 1 - PEC 32 protein. Orthologues of the A. niger
PEC 1 - PEC 32 protein are proteins that may be isolated from other strains or
species and possess a similar or identical biological activity. Such orthologues
may readily be identified as comprising an amino acid sequence that is
substantially homologous to a sequence selected from the group consisting of
SEQ ID NO: 65 - 96.

As defined herein, the term “substantially homologous” refers to
a first amino acid or nucleotide sequence which contains a sufficient or minimum
number of identical or equivalent (e.g., with similar side chain) amino acids or
nucleotides to a second amino acid or nucleotide sequence such that the first and
the second amino acid or nucleotide sequences have a common domain. For
example, amino acid or nucleotide sequences which contain a common domain
having about 60%, preferably 65%, more preferably 70%, even more preferably
75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identity or more are defined
herein as sufficiently identical.

Also, nucleic acids encoding other PEC 1 - PEC 32 family
members, which thus have a nucleotide sequence that differs from a sequence
selected from the group consisting of SEQ ID NO: 33 - 64 or from the group
consisting of SEQ ID NO: 1 - 32, are within the scope of the invention. Moreover,
nucleic acids encoding PEC 1 - PEC 32 proteins from different species which thus
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may have a nucleotide sequence which differs from a sequence selected from the
group consisting of SEQ ID NO: 33 - 64.or from the group consisting of SEQ ID
NO: 1 - 32 are within the scope of the invention.

Nucleic acid molecules corresponding to variants (e.g. natural
allelic variants) and homologues of the PEC 1 - PEC 32 DNA of the invention may
be isolated based on their homology to the PEC 1 - PEC 32 nucleic acids
disclosed herein using the cDNAs disclosed herein or a suitable fragment thereof,
as a hybridisation probe according to standard hybridisation techniques preferably
under highly stringent hybridisation conditions.

In addition to naturally occurring allelic variants of the PEC 1 -
PEC 32 sequence, the skilled person will recognise that changes may be
introduced by mutation into the nucleotide sequences selected from the group
consisting of SEQ ID NO: 33 - 64.or from the group consisting of SEQ ID NO: 1 -
32 thereby leading to changes in the amino acid sequence of the PEC 1 - PEC 32
protein without substantially altering the function of the PEC 1 - PEC 32 protein.

In another aspect of the invention, improved PEC 1 - PEC 32
proteins are provided. Improved PEC 1 - PEC 32 proteins are proteins wherein at
least one biological activity is improved. Such proteins may be obtained by
randomly introducing mutations along all or part of the PEC 1 - PEC 32 coding
sequence, such as by saturation mutagenesis, and the resulting mutants may be
expressed recombinantly and screened for biological activity. For instance, the art
provides for standard assays for measuring the enzymatic activity of pectinases
and thus improved proteins may easily be selected.

In a preferred embodiment the PEC 1 - PEC 32 protein has an
amino acid sequence selected from the group consisting of SEQ ID NO: 65 - 96.
In another embodiment, the PEC 1 - PEC 32 polypeptide is substantially
homologous to the amino acid sequence selected from the group consisting of
SEQ ID NO: 65 - 96 and retains at least one biological activity of a polypeptide
selected from the group consisting of SEQ ID NO: 65 - 96, yet differs in amino
acid sequence due to natural variation or mutagenesis as described above.

In a further preferred embodiment, the PEC 1 - PEC 32 protein
has an amino acid sequence encoded by an isolated nucleic acid fragment
capable of hybridising to a nucleic acid selected from the group consisting of SEQ
ID NO: 33 - 64 or from the group consisting of SEQ ID NO: 1 - 32, preferably
under highly stringent hybridisation conditions.

Accordingly, the PEC 1 - PEC 32 protein is a protein which
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comprises an amino acid sequence at least about 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95%, 96%, 97%, 98%, 99% or more homologous to the amino acid
sequence selected from the group consisting of SEQ 1D NO: 65 - 96 and retains at
least one functional activity of a polypeptide selected from the group consisting of
SEQ ID NO: 65 - 96.

Functional equivalents of a protein according to the invention
may also be identified e.g. by screening combinatorial libraries of mutants, e.g.
truncation mutants, of the protein of the invention for pectinase activity. In one
embodiment, a variegated library of variants is generated by combinatorial
mutagenesis at the nucleic acid level. A variegated library of variants may be
produced by, for example, enzymatically ligating a mixture of synthetic
oligonucleotides into gene sequences such that a degenerate set of potential
protein sequences is expressible as individual polypeptides, or alternatively, as a
set of larger fusion proteins (e.g., for phage display). There are a variety of
methods that may be used to produce libraries of potential variants of the
polypeptides of the invention from a degenerate oligonucleotide sequence.
Methods for synthesizing degenerate oligonucleotides are known in the art (see,
e.g., Narang (1983) Tetrahedron 39:3; Itakura et al. (1984) Annu. Rev. Biochem.
53:323: Itakura et al. (1984) Science 198:1056; lke et al. (1983) Nucleic Acid Res.
11:477).

In addition, libraries of fragments of the coding sequence of a
polypeptide of the invention may be used to generate a variegated population of
polypeptides for screening a subsequent selection of variants. For example, a
library of coding sequence fragments may be generated by treating a double
stranded PCR fragment of the coding sequence of interest with a nuclease under
conditions wherein nicking occurs only about once per molecule, denaturing the
double stranded DNA, renaturing the DNA to form double stranded DNA which
may include sense/antisense pairs from different nicked products, removing single
stranded portions from reformed duplexes by treatment with $1 nuclease, and
ligating the resulting fragment library into an expression vector. By this method, an
expression library may be derived which encodes N-terminal and internal
fragments of various sizes of the protein of interest.

Several technigues are known in the art for screening gene
products of combinatorial libraries made by point mutations of truncation, and for
screening cDNA libraries for gene products having a selected property. The most
widely used techniques, which are amenable to high through-put analysis, for
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screening large gene libraries typically include cloning the gene library into
replicable expression vectors, transforming appropriate cells with the resulting
library of vectors, and expressing the combinatorial genes under conditions in
which detection of a desired activity facilitates isolation of the vector encoding the
gene whose product was detected. Recursive ensemble mutagenesis (REM), a
technique which enhances the frequency of functional mutants in the libraries,
may be used in combination with the screening assays to identify variants of a
protein of the invention (Arkin and Yourvan (1992) Proc. Natl. Acad. Sci. USA
89:7811-7815; Delgrave et al. (1993) Protein Engineering 6(3):327-331).

In addition to the PEC 1 - PEC 32 gene sequence selected from
the group consisting of SEQ ID NO: 33 - 64, it will be apparent for the person
skilled in the art that DNA sequence polymorphisms that may lead to changes in
the amino acid sequence of the PEC 1 - PEC 32 protein may exist within a given
population. Such genetic polymorphisms may exist in cells from different
populations or within a population due to natural allelic variation. Allelic variants
may also include functional equivalents.

Fragments of a polynucleotide according to the invention may
also comprise polynucleotides not encoding functional polypeptides. Such
polynucleotides may function as probes or primers for a PCR reaction.

Nucleic acids according to the invention irrespective of whether
they encode functional or non-functional polypeptides, may be used as
hybridization probes or polymerase chain reaction (PCR) primers. Uses of the
nucleic acid molecules of the present invention that do not encode a polypeptide
having a PEC 1 - PEC 32 activity include, inter alia, (1) isolating the gene
encoding the PEC 1 - PEC 32 protein, or allelic variants thereof from a cDNA
library e.g. from other organisms than A. niger; (2) in situ hybridization (e.g. FISH)
to metaphase chromosomal spreads to provide precise chromosomal location of
the PEC 1 - PEC 32 gene as described in Verma et al., Human Chromosomes: a
Manual of Basic Techniques, Pergamon Press, New York (1988); (3) Northern
blot analysis for detecting expression of PEC 1 - PEC 32 mRNA in specific
tissues and/or cells and 4) probes and primers that may be used as a diagnostic
tool to analyse the presence of a nucleic acid hybridisable to the PEC 1 - PEC 32
probe in a given biological (e.g. tissue) sample.

Also encompassed by the invention is a method of obtaining a
functional equivalent of a PEC 1 - PEC 32 gene or cDNA. Such a method entails
obtaining a labelled probe that includes an isolated nucleic acid which encodes ali
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or a portion of the sequence selected from the group consisting of SEQ ID NO: 65
- 96 or a variant thereof; screening a nucleic acid fragment library with the labelled
probe under conditions that allow hybridisation of the probe to nucleic acid
fragments in the library, thereby forming nucleic acid duplexes, and preparing a
full-length gene sequence from the nucleic acid fragments in any labelled duplex
to obtain a gene related to the PEC 1 - PEC 32 gene.

In one embodiment, a PEC 1 - PEC 32 nucleic acid of the
invention is at least 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, or more homologous to a nucleic acid
sequence selected from the group consisting of SEQ ID NO: 33 - 64 , from the
group consisting of SEQ ID NO: 1 - 32 or the complement thereof.

In another preferred embodiment a PEC 1 - PEC 32 polypeptide
according to the invention is at least 60%, 65%, 70%, 75%, 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or more homologous to an amino
acid sequence selected from the group consisting of SEQ ID NO: 65 - 96.

Host cells

In another embodiment, the invention features cells, e.g.,
transformed host cells or recombinant host cells that contain a nucleic acid
encompassed by the invention. A "transformed cell" or “recombinant cell” is a cell
into which (or into an ancestor of which) has been introduced, by means of
recombinant DNA techniques, a nucleic acid according to the invention. Both
prokaryotic and eukaryotic cells are included, e.g., bacteria, fungi, yeast, and the
like, especially preferred are cells from filamentous fungi, in barticular Aspergillus
niger.

A host cell may be chosen that modulates the expression of the
inserted sequences, or modifies and processes the gene product in a specific,
désired fashion. Such modifications (e.g., glycosylation) and processing (e.g.,
cleavage) of protein products may facilitate optimal functioning of the protein.

Various host cells have characteristic and specific mechanisms
for post-translational processing and modification of proteins and gene products.
Appropriate cell lines or host systems familiar to those of skill in the art of
molecular biology and/or microbiology may be chosen to ensure the desired and
correct modification and processing of the foreign protein expressed. To this end,
eukaryotic host cells that possess the cellular machinery for proper processing of
the primary transcript, glycosylation, and phosphorylation of the gene product may
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be used. Such host cells are well known in the art.

Host cells also include, but are not limited to, mammalian cell
lines such as CHO, VERO, BHK, HeLa, COS, MDCK, 293, 3T3, WI38, and
choroid plexus cell lines.

If desired, the polypeptides according to the invention may be
produced by a stably-transfected cell line. A number of vectors suitable for stable
transfection of mammalian cells are available to the public, methods for
constructing such cell lines are also publicly known, e.g., in Ausubel et al. (supra).

Antibodies

The invention further features antibodies, such as monoclonal or
polyclonal antibodies, that specifically bind PEC 1 - PEC 32 proteins according to
the invention.

As used herein, the term "antibody" (Ab) or "monoclonal
antibody" (Mab) is meant to include intact molecules as well as antibody
fragments (such as, for example, Fab and F(ab'), fragments) which are capable of
specifically binding to PEC 1 - PEC 32 protein. Fab and F(ab'), fragments lack the
Fc fragment of intact antibody, clear more rapidly from the circulation, and may
have less non-specific tissue binding of an intact antibody (Wahl et al., J. Nucl,
Med. 24:316-325 (1983)). Thus, these fragments are preferred.

The antibodies of the present invention may be prepared by any
of a variety of methods. For example, cells expressing the PEC 1 - PEC 32 protein
or an antigenic fragment thereof may be administered to an animal in order to
induce the production of sera containing polyclonal antibodies. In a preferred
method, a preparation of PEC 1 - PEC 32 protein is prepared and purified to
render it substantially free of natural contaminants. Such a preparation is then
introduced into an animal in order to produce polyclonal antisera of greater
specific activity.

In the most preferred method, the antibodies of the present
invention are monoclonal antibodies (or PEC 1 - PEC 32 protein binding
fragments thereof). Such monoclonal antibodies may be prepared using
hybridoma technology (Kohler et al., Nature 256:495 (1975); Kohler et al., Eur. J.
Immunol. 6:511 (1976); Hammerling et al., In: Monoclonal Antibodies and T-Cell
Hybridomas, Elsevier, N.Y., pp. 563-681 (1981)). In general, such procedures
involve immunizing an animal (preferably a mouse) with a PEC 1 - PEC 32 protein
antigen or, with a PEC 1 - PEC 32 protein expressing cell. The splenocytes of
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such mice are extracted and fused with a suitable myeloma cell line. Any suitable
myeloma cell line may be employed in accordance with the present inventoin,
however, it is preferably to employ the parent myeloma cell line (SP-0), available
from the American Type Culture Collection, Rockville, Maryland. After fusion, the
resulting hybridoma cells are selectively maintained in HAT medium, and then
cloned by limiting dilution as described by Wands et al. (Gastro-enterology
80:225-232 (1981)). The hybridoma cells obtained through such a selection are
then assayed to identify clones which secrete antibodies capable of binding the
PEC 1 - PEC 32 protein antigen. In general, the polypeptides may be coupled to a
carrier protein, such as KLH, as described in Ausubel et al., supra, mixed with an
adjuvant, and injected into a host mammal.

In particular, various host animals may be immunized by
injection of a polypeptide of interest. Examples of suitable host animals include
rabbits, mice, guinea pigs, and rats. Various adjuvants may be used to increase
the immunological response, depending on the host species, including but not
limited to Freund's (complete and incomplete), adjuvant mineral gels such as
aluminum hydroxide, surface actve substances such as lysolecithin, pluronic
polyols, polyanions, peptides, oil emulsions, keyhole limpet hemocyanin,
dinitrophenol, BCG (bacille Calmette-Guerin) and Corynebacterium parvum.
Polyclonal antibodies are heterogeneous populations of antibody molecules
derived from the sera of the immunized animals.

Such antibodies may be of any immunoglobulin class including
I9G, IgM, IgE, IgA, IgD, and any subclass thereof. The hybridomas producing the
mAbs of this invention may be cultivated in vitro or in vivo.

Once produced, polyclonal or monoclonal antibodies are tested
for specific recognition of a PEC 1 - PEC 32 polypeptide or functional equivalent
thereof in an immunoassay, such as a Western blot or immunoprecipitation
analysis using standard techniques, e.g., as described in Ausubel et al., supra.
Antibodies that specifically bind to PEC 1 - PEC 32 proteins or functional
equivalents thereof are useful in the invention. For example, such antibodies may
be used in an immunoassay to detect PEC 1 - PEC 32 in pathogenic or non-
pathogenic strains of Aspergillus (e.g., in Aspergillus extracts).

Preferably, antibodies of the invention are produced using
fragments of the PEC 1 - PEC 32 polypeptides that appear likely to be antigenic,
by criteria such as high frequency of charged residues. For example, such
fragments may be generated by standard techniques of PCR, and then cloned
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into the pGEX expression vector (Ausubel et al., supra). Fusion proteins may then
be expressed in E. coli and purified using a glutathione agarose affinity matrix as
described in Ausubel, et al., supra. If desired, several (e.g., two or three) fusions
may be generated for each protein, and each fusion may be injected into at least
two rabbits. Antisera may be raised by injections in a series, typically including at
least three booster injections. Typically, the antisera are checked for their ability to
immunoprecipitate a recombinant PEC 1 - PEC 32 polypeptide or functional
equivalents thereof whereas unrelated proteins may serve as a control for the
specificity of the immune reaction.

Alternatively, techniques decribed for the production of single
chain antibodies (U.S. Patent 4,946,778 and 4,704,692) may be adapted to
produce single chain antibodies against a PEC 1 - PEC 32 polypeptide or
functional equivalents thereof. Kits for generating and screening phage display
libraries are commercially available e.g. from Pharmacia.

Additionally, examples of methods and reagents particularly
amenable for use in generating and screening antibody display library may be
found in, for example, U.S. Patent No. 5,223, 409; PCT Publication No.

WO 92/18619; PCT Publication No. WO 91/17271; PCT Publication No.

WO 20791: PCT Publication No. WO 92/20791; PCT Publication No. WO
92/15679; PCT Publication No. WO 93/01288; PCT Publication No. WO
92/01047; PCT Publication No. WO 92/09690; PCT Publication No. WO
90/02809: Fuchs et al. (1991) Bio/Technology 9:1370-1372; Hay et al. (1992)
Hum. Antibod. Hybridomas 3:81-85; Huse et al. (1989) Science 246;1275-1281;
Griffiths et al. (1993) EMBO J. 12:725-734.

Polyclonal and monoclonal antibodies that specifically bind PEC
1 - PEC 32 polypeptides of functional equivalents thereof may be used, for
example, to detect expression of a PEC 1 - PEC 32 gene or a functional
equivalent thereof e.g. in another strain of Aspergillus. For example, PEC 1-PEC
32 polypeptide may be readily detected in conventional inmunoassays of
Aspergillus cells or extracts. Examples of suitable assays include, without
limitation, Western blotting, ELISAs, radioimmune assays, and the like.

By "specifically binds" is meant that an antibody recognizes and
binds a particular antigen, e.g., a PEC 1 - PEC 32 polypeptide, but does not
substantially recognize and bind other unrelated molecules in a sample.

Antibodies may be purified, for example, by affinity
chromatography methods in which the polypeptide antigen is immobilized on a
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resin.

An antibody directed against a polypeptide of the invention (e.g.,
monoclonal antibody) may be used to isolate the polypeptide by standard
techniques, such as affinity chromatography or immunoprecipitation. Moreover,
such an antibody may be used to detect the protein (e.g., in a cellular lysate or cell
supernatant) in order to evaluate the abundance and pattern of expression of the
polypeptide. The antibodies may also be used diagnostically to monitor protein
levels in cells or tissue as part of a clinical testing procedure, e.g., to, for example,
determine the efficacy of a given treatment regimen or in the diagnosis of
Aspergillosis..

Detection may be facilitated by coupling the antibody to a
detectable substance. Examples of detectable substances include various
enzymes, prosthetic groups, fluorescent materials, luminescent materials,
bioluminescent materials, and radioactive materials. Examples of suitable
enzymes include horseradish peroxidase, alkaline phosphatase, p-galactosidase,
or acetylcholinesterase; examples of suitable fluorescent materials include
umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine,
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of
a luminescent material includes luminol; examples of bioluminescent materials
include luciferase, luciferin, and aequorin, and examples of suitable radioactive
materials include ™°I, ™*'), %S or °H. _

Preferred epitopes encompassed by the antigenic peptide are
regions that are located on the surface of the protein, e.g., hydrophilic regions.
Hydrophobicity plots of the proteins of the invention may be used to identify
hydrophilic regions.

The antigenic peptide of a protein of the invention comprises at
least 7 (preferably 10, 15, 20, or 30) contiguous amino acid residues of the amino
acid sequense of a sequence selected from the group consisting of SEQ ID NO:
65 - 96 and encompasses an epitope of the protein such that an antibody raised
against the peptide forms a specific immune complex with the protein.

Preferred epitopes encompassed by the antigenic peptide are
regions of PEC 1 - PEC 32 that are located on the surface of the protein, e.g.,
hydrophilic regions, hydrophobic regions, alpha regions, beta regions, coil regions,
turn regions and flexible regions.

Immunoassays
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Qualitative or quantitative determination of a polypeptide
according to the present invention in a biological sample may occur using any art-
known method. Antibody-based techniques provide special advantages for
assaying specific polypeptide levels in a biological sample.

In these, the specific recognition is provided by the primary
antibody (polyclonal or monoclonal) but the secondary detection system may
utilize fluorescent, enzyme, or other conjugated secondary antibodies. As a resuit,
an immunocomplex is obtained.

Accordingly, the invention provides a method for diagnosing
whether a certain organism is infected with Aspergillus comprising the steps of:

¢ |solating a biological sample from said organism suspected to be infected
with Aspergillus,

¢ reacting said biological sample with an antibody according to the invention,

¢ determining whether immunecomplexes are formed.

Tissues may also be extracted, e.g., with urea and neutral
detergent, for the liberation of protein for Western-blot or dot/slot assay. This
technique may also be applied to body fluids.

Other antibody-based methods useful for detecting PEC 1 - PEC
32 gene expression include immunoassays, such as the enzyme linked
immunosorbent assay (ELISA) and the radioimmunoassay (RIA). For example,
PEC 1 - PEC 32-specific monoclonal antibodies may be used both as an
immunoabsorbent and as an enzyme-labeled probe to detect and quantify the
PEC 1 - PEC 32 protein. The amount of PEC 1 - PEC 32 protein present in the
sample may be calculated by reference to the amount present in a standard
preparation using a linear regression computer algorithm. In another ELISA assay,
two distinct specific monoclonal antibodies may be used to detect PEC 1 - PEC 32
protein in a biological fluid. In this assay, one of the antibodies is used as the
immuno-absorbent and the other as the enzyme-labeled probe.

The above techniques may be conducted essentially as a "one-
step" or "two-step" assay. The "one-step" assay involves contacting PEC 1 - PEC
32 protein with immobilized antibody and, without washing, contacting the mixture
with the labeled antibody. The "two-step" assay involves washing before
contacting the mixture with the labeled antibody. Other conventional methods may
also be employed as suitable. It is usually desirable to immobilize one component
of the assay system on a support, thereby allowing other components of the

system to be brought into contact with the component and readily removed from
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the sampile.

Suitable enzyme labels include, for example, those from the
oxidase group, which catalyze the production of hydrogen peroxide by reacting
with substrate. Activity of an oxidase label may be assayed by measuring the
concentration of hydrogen peroxide formed by the enzyme-labelled
antibody/substrate reaction.

Besides enzymes, other suitable labels include radioisotopes,
such as iodine (', 1), carbon (*C), sulphur (**S), tritium (°H), indium ("*In), and
technetium (**™Tc), and fluorescent labels, such as fluorescein and rhodamine,
and biotin.

Specific binding of a test compound to a PEC 1 - PEC 32
polypeptide may be detected, for example, in vitro by reversibly or irreversibly
immobilizing the PEC 1 - PEC 32 polypeptide on a substrate, e.g., the surface of a
well of a 96-well polystyrene microtitre plate. Methods for immobilizing
polypeptides and other small molecules are well known in the art. For example,
the microtitre plates may be coated with a PEC 1 - PEC 32 polypeptide by adding
the polypeptide in a solution (typically, at a concentration of 0.05 to 1 mg/ml in a
volume of 1-100 ul) to each well, and incubating the plates at room temperature to
37 °C for 0.1 to 36 hours, Polypeptides that are not bound to the plate may be
removed by shaking the excess solution from the plate, and then washing the
plate (once or repeatedly) with water or a buffer. Typically, the polypeptide is
contained in water or a buffer. The plate is then washed with a buffer that lacks
the bound polypeptide. To block the free protein-binding sites on the plates, the
plates are blocked with a protein that is unrelated to the bound polypeptide. For
example, 300 ul of bovine serum albumin (BSA) at a concentration of 2 mg/ml in
Tris-HCl is suitable. Suitable substrates include those substrates that contain a
defined cross-linking chemistry (e.g., plastic substrates, such as polystyrene,
styrene, or polypropylene substrates from Corning Costar Corp. (Cambridge, MA),
for example) . If desired, a beaded particle, e.g., beaded agarose or beaded
sepharose, may be used as the substrate.

Binding of the test compound to the polypeptides according to
the invention may be detected by any of a variety of artknown methods. For
example, a specific antibody may be used in an immunoassay. If desired, the
antibody may be labeled (e.g., fluorescently or with a radioisotope) and detected
directly (see, e.g., West and McMahon, J. Cell Biol. 74:264, 1977). Alternatively, a
second antibody may be used for detection (e.g., a labeled antibody that binds the
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Fc portion of an anti-AN97 antibody). In an alternative detection method, the PEC
1 - PEC 32 polypeptide is labeled, and the label is detected (e.g., by labeling
aPEC 1 - PEC 32 polypeptide with a radioisotope, fluorophore, chromophore, or
the like). In still another method, the PEC 1 - PEC 32 polypeptide is produced as a
fusion protein with a protein that may be detected optically, e.g., green fluorescent
protein (which may be detected under UV light). In an alternative method, the PEC
1 - PEC 32 polypeptide may be covalently attached to or fused with an enzyme
having a detectable enzymatic activity, such as horse radish peroxidase, alkaline
phosphatase, a-galactosidase, or glucose oxidase. Genes encoding all of these
enzymes have been cloned and are readily available for use by those of skill in
the art. If desired, the fusion protein may include an antigen, and such an antigen
may be detected and measured with a polyclonal or monoclonal antibody using
conventional methods. Suitable antigens include enzymes (e.g., horse radish
peroxidase, alkaline phosphatase, and a-galactosidase) and non-enzymatic
polypeptides (e.g., serum proteins, such as BSA and globulins, and milk proteins,

such as caseins).

Epitopes, antigens and immunogens.

In another aspect, the invention provides a peptide or
polypeptide comprising an epitope-bearing portion of a polypeptide of the
invention. The epitope of this polypeptide portion is an immunogenic or antigenic
epitope of a polypeptide of the invention. An "immunogenic epitope" is defined as
a part of a protein that elicits an antibody response when the whole protein is the
immunogen. These immunogenic epitopes are believed to be confined to a few
loci on the molecule. On the other hand, a region of a protein molecule to which
an antibody may bind is defined as an "antigenic epitope." The number of
immunogenic epitopes of a protein generally is less than the number of antigenic
epitopes. See, for instance, Geysen, H. M. et al., Proc. Natl. Acad. Sci. USA
81:3998-4002 (1984).

As to the selection of peptides or polypeptides bearing an
antigenic epitope (i.e., that contain a region of a protein molecule to which an
antibody may bind), it is well known in that art that relatively short synthetic
peptides that mimic part of a protein sequence are routinely capable of eliciting an
antiserum that reacts with the partially mimicked protein. See, for instance,
Sutcliffe, J. G. et al., Science 219:660-666 (1984). Peptides capable of eliciting
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protein-reactive sera are frequently represented in the primary sequence of a
protein, may be characterized by a set of simple chemical rules, and are confined
neither to immunodominant regions of intact proteins (i.e., immunogenic epitopes)
nor to the amino or carboxyl terminals. Peptides that are extremely hydrophobic
and those of six or fewer residues generally are ineffective at inducing antibodies
that bind to the mimicked protein; longer, soluble peptides, especially those
containing proline residues, usually are effective. Sutcliffe et al., supra, at 661. For
instance, 18 of 20 peptides designed according to these guidelines, containing 8-
39 residues covering 75% of the sequence of the influenza virus hemagglutinin
HAI polypeptide chain, induced antibodies that reacted with the HA1 protein or
intact virus; and 12/12 peptides from the MuLV polymerase and 18/18 from the
rabies glycoprotein induced antibodies that precipitated the respective proteins.

Antigenic epitope-bearing peptides and polypeptides of the
invention are therefore useful to raise antibodies, including monoclonal antibodies,
that bind specifically to a polypeptide of the invention. Thus, a high proportion of
hybridomas obtained by fusion of spleen cells from donors immunized with an
antigen epitope-bearing peptide generally secrete antibody reactive with the
native protein. Sutcliffe et al., supra, at 663. The antibodies raised by antigenic
epitope bearing peptides or polypeptides are useful to detect the mimicked
protein, and antibodies to different peptides may be used for tracking the fate of
various regions of a protein precursor which undergoes posttranslation
processing. The peptides and anti-peptide antibodies may be used in a variety of
qualitative or quantitative assays for the mimicked protein, for instance in
competition assays since it has been shown that even short peptides (e.g., about
9 amino acids) may bind and displace the larger peptides in immunoprecipitation
assays. See, for instance, Wilson, |.A. et al., Cell 37:767-778 at 777 (1984). The
anti-peptide antibodies of the invention also are useful for purification of the
mimicked protein, for instance, by adsorption chromatography using methods well
known in the art.

Antigenic epitope-bearing peptides and polypeptides of the
invention designed according to the above guidelines preferably contain a
sequence of at least seven, more preferably at least nine and most preferably
between about 15 to about 30 amino acids contained within the amino acid
sequence of a polypeptide of the invention. However, peptides or polypeptides
comprising a larger portion of an amino acid sequence of a polypeptide of the
invention, containing about 30 to about 50 amino acids, or any length up to and
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including the entire amino acid sequence of a polypeptide of the invention, also
are considered epitope-bearing peptides or polypeptides of the invention and also
are useful for inducing antibodies that react with the mimicked protein. Preferably,
the amino acid sequence of the epitope-bearing peptide is selected to provide
substantial solubility in aqueous solvents (i.e., the sequence includes relatively
hydrophilic residues and highly hydrophobic sequences are preferably avoided);
and sequences containing proline residues are particularly preferred.

The epitope-bearing peptides and polypeptides of the invention
may be produced by any conventional means for making peptides or polypeptides
including recombinant means using nucleic acid molecules of the invention. For
instance, a short epitope-bearing amino acid sequence may be fused to a larger
polypeptide which acts as a carrier during recombinant production and
purification, as well as during immunization to produce anti-peptide antibodies.

Epitope-bearing peptides also may be synthesized using known
methods of chemical synthesis. For instance, Houghten has described a simple
method for synthesis of large numbers of peptides, such as 10-20 mg of 248
different 13 residue peptides representing single amino acid variants of a segment
of the HAI polypeptide which were prepared and characterized (by ELISA-type
binding studies) in less than four weeks. Houghten, R. A., Proc. Natl. Acad. Sci.
USA 82:5131-5135 (1985). This "Simultaneous Multiple Peptide Synthesis
(SMPS)" process is further described in U.S. Patent No. 4,631,211 to Houghten et
al. (1986). In this procedure the individual resins for the solid-phase synthesis of
various peptides are contained in separate solvent-permeable packets, enabling
the optimal use of the many identical repetitive steps involved in solid-phase
methods.

A completely manual procedure allows 500-1000 or more
syntheses to be conducted simultaneously. Houghten et al., supra, at 5134.

Epitope-bearing peptides and polypeptides of the invention are
used to induce antibodies according to methods well known in the art. See, for
instance, Sutcliffe et al., supra; Wilson et al., supra; Chow, M. et al., Proc. Natl.
Acad. Sci. USA 82:910-914; and Bittle, F.J. et al., J. Gen. Virol. 66:2347-2354
(1985).

Generally, animals may be immunized with free peptide;
however, anti-peptide antibody titer may be boosted by coupling of the peptide to
a macromolecular carrier, such as keyhole limpet hemocyanin (KLH) or tetanus
toxoid. For instance, peptides containing cysteine may be coupled to carrier using



10

15

20

25

30

35

WO 2004/074468 PCT/EP2003/005726

41

a linker such as maleimidobenzoyl-N-hydroxysuccinimide ester (MBS), while other
peptides may be coupled to carrier using a more general linking agent such as
glutaraldehyde.

Animals such as rabbits, rats and mice are immunized with
either free or carriercoupled peptides, for instance, by intraperitoneal and/or
intradermal injection of emulsions containing about 100 ug peptide or carrier
protein and Freund's adjuvant. Several booster injections may be needed, for
instance, at intervals of about two weeks, to provide a useful titer of anti-peptide
antibody which may be detected, for example, by ELISA assay using free peptide
adsorbed to a solid surface. The titer of anti-peptide antibodies in serum from an
immunized animal may be increased by selection of anti-peptide antibodies, for
instance, by adsorption to the peptide on a solid support and elution of the
selected antibodies according to methods well known in the art.

Immunogenic epitope-bearing peptides of the invention, i.e.,
those parts of a protein that elicit an antibody response when the whole protein is
the immunogen, are identified accordihg to methods known in the art. For
instance, Geysen et al., 1984, supra, discloses a procedure for rapid concurrent
synthesis on solid supports of hundreds of peptides of sufficient purity to react in
an enzyme-linked immunosorbent assay. Interaction of synthesized peptides with
antibodies is then easily detected without removing them from the support. In this
manner a peptide bearing an immunogenic epitope of a desired protein may be
identified routinely by one of ordinary skill in the art. For instance, the
immunologically important epitope in the coat protein of foot-and-mouth disease
virus was located by Geysen et al. with a resolution of seven amino acids by
synthesis of an overlapping set of all 208 possible hexapeptides covering the
entire 213 amino acid sequence of the protein. Then, a complete replacement set
of peptides in which all 20 amino acids were substituted in turn at every position
within the epitope were synthesized, and the particular amino acids conferring
specificity for the reaction with antibody were determined. Thus, peptide analogs
of the epitope-bearing peptides of the invention may be made routinely by this
method. U.S. Patent No. 4,708,781 to Geysen (1987) further describes this
method of identifying a peptide bearing an immunogenic epitope of a desired
protein.

Further still, U.S. Patent No. 5,194,392 to Geysen (1990)
describes a general method of detecting or determining the sequence of
monomers (amino acids or other compounds) which is a topological equivalent of
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the epitope (i.e., a "mimotope") which is complementary to a particular paratope
(antigen binding site) of an antibody of interest. More genefally, U.S. Patent No.
4,433,092 to

Geysen (1989) describes a method of detecting or determining a sequence of
monomers which is a topographical equivalent of a ligand which is complementary
to the ligand binding site of a particular receptor of interest. Similarly, U.S. Patent
No. 5,480,971 to Houghten, R. A. et al. (1996) on Peralkylated Oligopeptide
Mixtures discloses linear C1-C7-alkyl peralkylated oligopeptides and sets and
libraries of such peptides, as well as methods for using such oligopeptide sets and
libraries for determining the sequence of a peralkylated oligopeptide that
preferentially binds to an acceptor molecule of interest. Thus, non-peptide analogs
of the epitope-bearing peptides of the invention also may be made routinely by

these methods.

Use of PEC 1 - PEC 32 pectinases in industrial processes

Pectins and pectinases play an important role in the food
industry. Pectinases are used in the production of fruit and vegetable juices and
purees, and in the extraction of useful components, like arome compounds, or
even pharmaceuticals, from plant materials.

One of the main applications of pectinases is in the production
of clear fruit and vegetable juice. The production of juices from fruit and
vegetables typically involves, after an optional washing step, grinding, crushing or
otherwise destroying the integrity of the fruit or vegetables thus obtaining a fruit or
vegetable pulp. Subsequently, the pulp may be treated with enzymes to decrease
soluble pectin, a process generally referred to as maceration. After maceration,
the pulp is ready for pressing, leading to a juice fraction and a residue fraction, the
latter being referred to as the pomace. The juice obtained after pressing is usually
pasteurised, optionally with recovery of the aroma, which may then be added back
at the end of the process. In order to obtain a clear concentrate, the pasteurised
juice is enzymatically depectinized with the aid of pectinases, optionally pre-
concentrated, filtrated, optionally ultra-filtrated and concentrated to obtain a clear
concentrate or juice which is ready for shipping and/or blending to obtain a clear
apple juice for the consumer market

PEC 1 - PEC 32 pectinases are useful in all production
processes in which the integrity of the cell wall should be destroyed in order to

release materials from the inside of the cells, or from the cell walls.



WO 2004/074468 PCT/EP2003/005726

10

15

20

25

30

35

43

Pectinases may also be used to destroy the connection between
cells without affecting the integrity of the separate cells. When cells should remain
intact, e.g. in the preparation of potato puree, PEC 1 - PEC 32 pectinases may
advantageously be used to release the structural connection between the cells.

PEC 1 - PEC 32 pectinases are also able to decrease the water-
binding and hence the viscosity of pectin-containing slurries, e.g. fruit or vegetable
pulps, which improves the pressability/processability of the pulp.

PEC 1 - PEC 32 pectinases are able to clarify cloudy juices.
Attacking the outer pectin layer of the cloud particles changes the charge of the
particles, thus promoting the aggregation of the particles.

PEC 1 - PEC 32 pectinases may also be used in the retting of
flax (to release the cellulose fibres from the plant tissue) and the scouring of
cotton (to increase the water absorbance and dye uptake of the cotton fibres).

Plant and pectin-containing materials include plant pulp, parts of
plants and plant extracts. In the context of this invention an extract from a plant
material is any substance which may be derived from plant material by extraction
(mechanical and/or chemical), processing or by other separation techniques. The
extract may be juice, nectar, base, or concentrates made thereof. The plant
material may comprise or be derived from vegetables, e.g., carrots, celery, onions,
legumes or leguminous plants (soy, soybean, peas) or fruit, e.g., pome or seed
fruit (apples, pears, quince etc.), grapes, tomatoes, citrus (orange, lemon, lime,
mandarin), melons, prunes, cherries, black currants, redcurrants, raspberries,
strawberries, cranberries, pineapple and other tropical fruits, trees and parts
thereof (e.g. pollen, from pine trees).

Fruit juice that needs to be filtrated after or during processing
tends to clot the filters after some time. This is due to the inability of prior art
enzymes to properly digest fruit polysaccharides which causes the fouling of the
filters. Use of the enzymes according to the invention prevents fouling of filters
because of the unique properties of the PEC 1 - PEC 32 pectinase.

PEC 1 - PEC 32 pectinases may conviently be produced in
microorganisms. Microbial pectinases are available from a variety of sources;
Bacillus spec. are a common source of bacterial enzymes, whereas fungal
enzymes are commonly produced in Aspergillus spec.

In the above processes, it is advantageous to use pectinases
that are obtained by recombinant DNA techniques. Such recombinant enzymes
have a number of advantages over their traditionally purified counterparts.



WO 2004/074468 PCT/EP2003/005726

10

156

20

25

30

35

44

Recombinant enzymes may be produced at a low cost price, high yield, free from
contaminating agents like bacteria or viruses but also free from bacterial toxins or
contaminating other enzyme activities.

| The polypeptides of the invention may be used to treat plant
material including plant pulp and plant extracts. For example, they may be used
to treat apple pulp and/or raw juice during the production of apple juice. They may
also be used to treat liquid or solid foodstuffs or edible foodstuff ingredients.
Conveniently the polypeptide of the invention is combined with suitable (solid or
liquid) carriers or diluents including buffers to produce a composition or enzyme
preparation. The polypeptide is typically stably farmulated either in liquid rdry
form. Typically, the product is made as a composition which will optionally include,
for example, a stabilising buffer and/or preservative. The compositions may also
include other enzymes capable of digesting plant material or pectin, for example
other pectinases such as an endo-arabinanase, rhamnogalacturonases, and/or
polygalacturonase. For certain applications, immobilization of the enzyme on a
solid matrix or incorporation on or into solid carrier particles may be preferred. The
composition may also include a variety of other plant material-degrading enzymes,
for example cellulases and other pectinases.

The polypeptides and compositions of the invention may
therefore be used in a method of processing plant material to degrade or modify
the pectin constituents of the cell walls of the plant material

Typically, the polypeptides of the invention are used as a
composition/ enzyme preparation as described above. The composition will
generally be added to plant pulp obtainable by, for example mechanical
processing such as crushing or milling plant material. Incubation of the
composition with the plant material will typically be carried out for a time of from
10 minutes to 5 hours, such as 30 minutes to 2 hours, preferably for about 1 hour.
The processing temperature is preferably 10-55°C, e.g. from 15 to 25°C, optimally
about 20°C and one may use 10-300g, preferably 30-70g, optimally about 50g of
enzyme per ton of material to be treated. All the enzyme(s) or their compositions
used may be added sequentially or at the same time to the plant pulp. Depending
on the composition of the enzyme preparation the plant material may first be
macerated (e.g. to a purée) or liquefied. Using the polypeptides of the invention
processing parameters such as the yield of the extraction, viscosity of the extract
and/or quality of the extract may be improved.

Alternatively, or in addition to the above, a polypeptide of the
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invention may be added to raw juice obtained from pressing or liquefying the plant
pulp. Treatment of raw juice may be carried out in a similar manner to the plant
pulp in respect of dosage, temperature and holding time. Again, other enzymes
than pectinases may be included.

A composition containing a polypeptide of the invention may
also be used during the preparation of fruit or vegetable purees. The end product
of these processes is typically heat-treated at 85°C for a time of from 1 minute to
1 hour, under conditions to partially or fully inactivate the polypeptides of the
invention.

Due to the highly specific action on pectins the polypeptides of
the invention may also be used to prepare pectins with modified chara teristics,
e.g. modified gelation capacities for specific applications.

The polypeptides of the invention may be added to animal feeds
rich in pectin, e.g. soy-containing food, to improve the breakdown of the plant cell
wall leading to improved utilisation of the plant nutrients by the animal. The
polypeptides of the invention may be added to the feed or silage if pre-soaking or
wet diets are preferred. Advantageously, the polypeptides of the invention may
continue to degrade pectins in the feed in vivo. Polypeptides according to the
invention have low pH optima and are capable of releasing important nutrients in
such acidic environments as the stomach of an animal. The invention thus also
provides (e.g. animal) feeds and/or foodstuffs comprising one or more
polypeptides of the inv ntion, as well as feeds and/or foodstuffs obtainablesby
incubation and/or digestion with at least one enzyme according to the invention.

PEC 1 - PEC 32 pectinases may also be advantageously used
during the production of milk substitutes (or replacers) from soy bean. These milk
substitutes may be consumed by both humans and animals. A typical problem
during the preparation of these milk substitutes is the high viscosity of the soy
bean slurry, resulting in the need for an undesirable dilution of the slurry to a
concentration of dry solids of 10 to 15%. An enzyme preparation containing a
polypeptide according to the invention may be added to the slurry, either before or
during the processing, enabling processing at a higher concentration (typically 40
to 50%) dry solids. Addition of pectinases according to the invention to a soy
suspension as described in WO 95/29598 resuilts in a decrease in waterbinding
and a concommitant decrease in viscosity of the slurry.

The enzyme may also be used in the preparation of savoury product(s),

e.g. from soy bean.
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The invention also relates to the use of PEC 1 - PEC 32
pectinases in a selected number of industrial and pharmaceutical processes.
Despite the long term experience obtained with such processes, the pectinase
according to the invention features a number of significant advantages over the
prior art enzymes. Depending on the specific application, these advantages may
include aspects like lower production costs, higher specificity towards the
substrate, less antigenic, less undesirable side activities, higher yields when
produced in a suitable microorganism, more suitable pH and temperature ranges,
better tastes of the final product as well as food grade and kosher aspects.

An important aspect of the pectinases according to the invention
is that they cover a whole range of pH and temperature optima which are ideally
suited for a variety of applications. For example many large scale processes
benefit from relatively high processing temperatures of 50 degrees C or higher,
e.g. to control the risks of microbial infections. Several pectinases according to the
invention comply with this demand but at the same time they are not that heat
stable that they resist attempts to inactivate the enzyme by an additional heat
treatment. The latter feature allows production routes that yield final products free
of residual enzyme activity. Similarly many feed and food products have slightly
acidic pH values so that pectinases with acidic or near neutral pH optima are
preferred for their processing. A PEC 1 - PEC 32 pectinase complies with this
requirement as well.

The polypeptides of the invention may also be added to animal
feeds rich in pectin or xylogalacturonan, to reduce anti-nutritional effects of plant
pectins and consequently improve production performances and welfare of the
animals, as well as reducing environmental pollution.

It has been shown that plant pectins increase digesta viscosity,
fermentation and colonisation of bacterial proliferation in the gastro intestinal tract
(Langhout, D.J. (1998). The role of the intestinal flora as affected by non-starch
polysaccharides in broiler chicks. PhD thesis, Agricultural University Wageningen,
The Netherlands). As a consequence, several digestive physiological parameters
are altered (Johnson, .T. and Gee, J.M. (1981). Effect of gel-forming gums on the
intes Mu. R. (1984). Effect of dietary

supplements of guar guncor ellulose on intestinal cell proliferation, enzyme levels
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as present in the expression vector pGBTOPFYT1 as

and glucose transport in the rat. British Journa! of Nutrition 52:477-487) resulting
in reduced dietary nutrient, mineral and energy utilization (Langhout, D.J. and
Schutte, J.B. (1996). Nutritional implications of pectins in chicks in relation to
esterification and origin of pectins. Poultry Science 75:1236-1242, Smits, C.M.H.,
Veldman, A., Verkade, H.J. and Beynen, A.C. (1998). The inhibitory effect of
carboxymethylcellulose with high viscosity on lipid absorption in broiler chickens
coincides with reduced bile salt concentration and raised microbial numbers in the
small intestine. Poultry Science 77:1534-1539). The magnitude efficiency of
dietary nutrient utilization is reduced, the effectivity in production performances
(e.g. efficiency of producing milk, eggs, wool and meat) declines. Moreover, at
reduced dietary nutrient utilization by the animal, excretion of and environmental
pollution with e.g. nitrogenous compounds and heavy metals is increased.

Advantagous is that these fungal derived polypeptides of the
invention have generally lower pH optima and their activities are therefore (more)
capable of hydrolysis in such acidic environments as the stomach of an animal.
With that, anti-nutritional properties of the plant cell wall fractions are already
reduced early on in the digestive tract of the animal.

The improved characteristics of pectinases according to the
invention were established as described in the examples below. PEC 1 — PEC 32
were expressed in A. niger by cloning of cDNAs acco ding to SEQ ID NO: 1 - 32.
The resulting enzyme preparations were subsequently purified by ultrafiltration
and used in food and feed conversion as described in the examples. It was found
that PEC 1 — PEC 32, when added to animal feed, were able to increase the
nutritional value of the feed, as measured by an improved body weight gain in the
range of 1 to 5% and in an improvement of the feed conversion ration of 1.5 to
6%. In particular, PEC 1 — PEC 21 corresponding to polypeptides with SEQ 1D
NO: 65 — 85 were found especially useful.

EXAMPLES
Example 1.

DNA fragments having a sequence according to SEQ ID NO: 1 — 32 were cloned
under the control of the glucoamylase promoter. To this end, the Aspergillus niger
phytase (phyA) gene '

described in international patent application WO 98/46772 was replaced with the
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pectinase genes described above, yielding the vectors pPECT1 - 32 respectively.
The expression vectors pPECT1 - 32 were introduced into Aspergillus niger CBS
646.97 (described in WO 98/46772). Using PCR, transformants containing
pPECT1 - 32 were selected. 107 spores of selected transformants were inoculated
into shake flasks, containing 20 ml of liquid preculture medium containing per liter:
30 g maltose.H,0O; 5 g yeast extract; 10 g hydrolyzed casein; 1 g KH,PO,; 0.5 ¢g
MgS0,.7H,0; 0.03 g ZnCl,; 0.02 g CaCl,; 0.01 g MnSO, . 4H,0; 0.3 g FeSO; .
7H,0; 3 g Tween 80; 10 ml penicillin (5000 1U/ml)/Streptomycin (5000 UG/ml); pH
5.5. These cultures were grown at 34°C for 20-24 hours. 10 ml of this culture was
inoculated into 100 ml of A. niger fermentation medium containing per liter: 70 g
maltodextrines; 25 g hydrolyzed casein; 12.5 g yeast extract; 1 g KH,POy; 2 g
K2SQy; 0.5 g MgS0,.7H,0; 0.03 g ZnCly; 0.02 g CaCly; 0.01 g MnS0,.4H,0; 0.3 g
FeS0Q,4.7H,0; 10 ml penicillin (5000 IU/ml)/Streptomycin (5000 UG/ml); adjusted to
pH 5.6 with 4 N H,SO,. These cultures were grown at 34°C for about 6 days.
Samples taken from the fermentation broth were centrifuged (10', 5.000 rpm in a
swinging bucket centrifuge) and supernatants collected. The culture supernatants
were concentrated by ultrafiltration and used as enzyme source.

An experime t was designed to establish whether PEC 1 — PEC
32 pectinases, expressed as described above, could improve the nutritional value
of soybean-based feed. The experiment was performed using male broilers (Ross
308) housed in floor pens. Directly after arrival from the hatchery, the animals
were randomly distributed over 40 pens, each pen containing 20 broilers. Eight
pens were allocated to each treatment. The pens were set up in an artificially
heated, illuminated and ventilated broiler house, applying conditions similar to
those found in practice. Animals were vaccinated according to the normal
vaccination program. The experiment was performed till day 35 of age.

Five treatments were included in this trial. To the basal diet
(table 1), no enzyme was added (control). To diet 2 a multi-enzyme (pectinase)
mixture (Rapidase Press ® DSM) was added in a concentration of 100 ppm. Diets
3, 4 and § additionally contained one single pectinase selected from the group
consisting of SEQ ID NO: 65 - 95, in three different doses 1, 5 and 25 ppm,
respectively. The feeds were pelleted without the addition of steam in the process.
Feed and water were offered ad libitum to the animals.

Table 1: Feed composition and contents of main nutrients of diet 1.
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Ingredient Contents (%)
Wheat 60
Soybean meal 29
Soy oil
Blended animal fat
Minerals, vitamins, amino acids
ME (MJ/kg) 12.8
Crude protein (%) 21
Crude fat (%) 9

PCT/EP2003/005726

The diet was not supplemented with an antibiotic growth

promoter or a coccidiostat. The results of this trial are presented in table 2.

Table 2. Average Body Weight Gain and Feed Conversion Ratio of the broilers
(day 1-35).

Treatment BWG (g/bird) FCR (9/9)
1. Control 1957 1.613
2. Control + Rapidase Press 100 ppm 2019 1.613-1.601
3. Control + Rapidase Press + PEC 1 - 2019-2044 1.610-1.589
PEC 32, 1 ppm
4. Control + Rapidase Press + PEC 1 - 2037 -2051 1.594-1.578
PEC 32, 5 ppm
5. Control + Rapidase Press + PEC 1 - 2035-2055 1.589- 1.505
PEC 32, 25 ppm

Rapidase Press improved performance (treatment 2 compared

to treatment 1), especially the growth of the animals. Additional supplementation

with any enzyme chosen from PEC 1 — PEC 32, (treatments 3 — 5) further

improved the performance of the animals, in particular supplementation with an
enzyme chosen from PEC 1 — PEC 21 (corresponding to SEQ 1D NO: 65 — 85)
lead to a 1 - 4% gain in body weight and improved the feed conversion ratio with

1.5 - 6%.
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In this experiment the apparent metabolisable energy (AME)

content of the experimental diets was determined, as well as the apparent faecal

digestibility of fat and protein. Male broilers (Ross 308) of seven days of age were

randomly distributed over 18 cages, each cage housing 8 broilers. Six cages were

allocated to each treatment. The cages were set up in an artificially heated,

illuminated and ventilated broiler house, using a three-tier cage system. Tiers

were blocked over the treatments. The room was illuminated 24 hours/day, but the

light intensity was gradually decreased during the trial. Also the temperature was

decreased gradually during the experiment, according to a practical schedule. The

humidity during the trial was kept at approximately 60%. Animals were vaccinated

according to the normal vaccination program against Infectious Bronchitis and

New Castle Disease. The experiment was performed till day 28 of age. Excreta

were collected from day 24 to day 28. To the diets 0.25% chromic oxide was

added as an indigestible marker, at the expense of wheat.

Three treatments were included in this trial: treatments 1, 2 and

5 from example 1. The treatments were: 1. basal diet (table 1 [example 1]),

without enzyme was added (control), 2. addition of Rapidase Press, and 5. as diet
2, but with the addition of 25 ppm of additional pectinases PEC 1 — PEC 32.
The feeds were pelleted without the addition of steam in the

process. Feed and water were offered ad libituin o the animals. Analytical

procedures applied were similar to those typically applied in animal

experimentation institutes, usually AOAC-methods.

The results of this trial are presented in table 3.

Table 3. AME (MJ/kg) content and apparent faecal digestibility coefficients (%) of

fat and protein of the three experimental diets. Excreta of the male broilers were

collected from day 24 - 28.

Treatment AME (MJ/kg) Faecal digestibility (%)
Fat Protein
1. Control 12.57 78.4 79.4
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2. Control + Rapidase Press 100 12.67 79.6 82.3
ppm
5. Control + Rapidase Press + 12.77-13.51 80.0-81.7 81.0-83.4
PEC 1 - PEC 32, 25 ppm

It may be concluded that Rapidase Press improved digestibility,
especially of protein. Addition of PEC 1 — PEC 32 had a large effect on energy
metabolisability and on faecal digestibility of fat and protein, in particular PEC 1 -
PEC 21 showed significant improvements in the order of 2 to 5%.

Example 3.

A next experiment was performed using mixed-sex broilers
(Ross) fed a maize-soybean meal-based diet. The animals were housed in floor
pens. Dire dly after arrival from the hatchery, the animals were randomly
distributed over 48 pens, each pen containing 24 broilers; eight pens (four pens of
males and four pens of females) were allocated to each treatment.
The pens were set up in an artificially heated, illuminated and ventilated broiler
house, applying conditions similar to those found in practice. Animals were
vaccinated according to the normal vaccination program against Infectious
Bronchitis and New Castle Disease. The experiment was performed up to day 42

of age.
The following treatments were included in this trial:
1. Basal diet (table 4) without addition of enzyme (control)
2. Control + Rapidase Press 100 ppm
3. Diet1+ PEC 1-PEC 32, 25 ppm
4. Diet2 + PEC 1-PEC 32, 1 ppm
5. Diet2+ PEC 1-PEC 32, 5 ppm
6. Diet2+ PEC 1-PEC 32, 25 ppm

The feeds were pelleted without the addition of steam in the
process. Feed and water were offered ad libifumt the animals.
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Table 4: Feed composition and contents of main nutrients of diet 2.

Ingredient Contents (%)
Maize 50.5
Soybean meal 31.7
Tapioca 6.0
Fish meal 1.0
Meat meal 21
Soy oll 21
Blended animal fat 3.0
Mono calcium phosphate 1.2
Limestone 0.45
Stenerol (coccidiostat) - 0.05
Other minerals, vitamins, amino acids 1.9
ME (MJ/kg) 11.9
Crude protein (%) 21.5
Crude fat (%) 8.0
Digestible lysine (%) 1.06
Digestible methionine + cystine 0.80

The diet was not supplemented with an antibiotic growth promoter. The results of
this trial are presented (as averages over the period 1-42 days and over the
sexes) in table 5.
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Table 5. Average BWG and FCR of the broilers (day 1-42).
Treatment BWG (g/bird) FCR (g/9)
1 2166 1.811
2 2204 1.820
3 2170 - 2210 1.776 - 1.803
4 2190 - 2206 1.781 - 1.806
5 2195 - 2222 1.771-1.823
6 2215 - 2241 1.752 - 1.795

Rapidase Press improved growth by 1.8% (treatment 2 compared to treatment 1).
A single enzyme selected from PEC 1 — 32 (treatment 3) showed a similar effect,
but improved FCR as well (average 1.4%). Supple entation with both enzymes,
Rapidase Press and an enzyme selected from PEC 1 — PEC 32 in different doses
(treatments 4 — 6) showed the best results. In particular PEC 1 — PEC 21 were
found to be useful enzymes in this respect. ‘

Example 4.

Also the diet tested in example 3 was submitted to a digestibility
experiment. In this experiment the apparent metabolisable energy (AME) content
of the experimental diets was determined, as well as the apparent faecal
digestibility of fat and protein. Also the apparent ileal digestibility of amino acids
was determined. Male broilers (Ross) of nine days of age were used in this
experiment. The animals were randomly distributed over 24 cages, each cage
hetemin@braitifisiaBixreages vikue alkicatet doveatitatesbbrsier Abeschifstayere

three-tier cage system. Tiers were blocked over the treatments. The room was
illuminated 24 hours/day, but the light intensity was gradually decreased during
the trial. Also the temperature was decreased gradually during the experiment,
according to a practical schedule. The humidity during the trial was kept at
approximately 60%. Animals were vaccinated according to the normai vaccination
program against Infectious Bronchitis and New Castle Disease. The experiment
was performed till day 29 of age. Excreta were collected from day 25 to day 29. At
day 29, the animals were euthanized using T61, and the contents of the last 30



10

15

20

WO 2004/074468

54

PCT/EP2003/005726

cm of the small intestine were collected. The digesta were pooled per cage, to

form six samples per treatment. The diets were identical to those mentioned in

table 4, but 0.25% chromic oxide was added as an indigestible marker, at the

expense of tapioca.

6 from example 3. The treatments were:

1.

2
3.
4

Four treatments were included in this trial: treatments 1, 2, 3 and

Basal diet (table 4) without addition of enzyme (control)

. Control + Rapidase Press 100 ppm

Diet 1 + PEC 1 - PEC 32, 25 ppm
Diet 2 + PEC 1 - PEC 32, 25 ppm
The feeds were pelleted without the addition of steam in the

process. Feed and water were offered ad libitum to the animals. Analytical

procedurgs applie were similar to those typically applied in animal

experimentation institutes, usually AOAC-methods. Methionine was determined

after prior oxidation with performic acid. The results of this trial are presented in

tables 6 (AME and faecal digestibility) and in table 7 (ileal amino acid digestibility).

Table 6. AME (MJ/kg) content and apparent faecal digestibility coefficients (%) of

fat and protein of the three experimental diets. Excreta of the male broilers were

collected from day 24 - 28.

Treatment

AME (MJ/kg)

Faecal digestibility (%)

Fat

Protein

12.2

80.5

81.3

12.4

80.6

82.4

12.2-12.6

80.4 -80.9

81.5-82.9

o w N o

12.3-12.7

80.9-82.4

81.2-83.3
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Table 7. Apparent ileal digestibility coefficients (%) for lysine, methionine, and

threonine. Digesta collected at day 29.

Treatment Lysine Methionine | Threonine
1 83.9 86.5 78.6
2 85.1 88.1 79.8
3 83.9-85.3|86.5-88.5| 78.1-80.1
6 83.8-86.9 | 86.8-89.6 | 78.4-81.2

The enzymes according to the invention improved AME and digestibility of the
different nutrients. In particular PEC 1 — PEC 21 were found to be éuitable in the
above application. Combination of PEC 1 — PEC 21 with a commercial pectinase
preparartion was found to be the better treatment in this experiment, and seemed
especially to have a synergistic effect on AME and fat digestibility.

EXAMPLE 5

Substrate preparation: Preparation 6f MHR-S from apples

Modified hairy regions (MHR) from apples were isolated as a filter retentate after
treatment of apples with Rapidase Press, a commercially available pectinase
preparation, and subsequently the MHR was saponified resulting in MHR-S.

EXAMPLE 6
Improvement of filtration rate by PEC 1 — PEC 32 and combinations thereof

Experiments were done to see if the pectinases according to the invention could
improve filterfouling during filtration. Apple MHR-S prepared as described in
Example 2.1 was used as a substrate. A solution of 0.5% in 50 mM acetate buffer
pH 4.0 was incubated with each individual enzyme chosen from PEC 1 - PEC 32
for 17 hours at 300C. The solutions were filtrated using an Amicon device
equipped with a 30 kD filter at a pressure of 2 bars. The increase in weight of the
filtrate was followed over time. In particular PEC 6 — PEC 32 showed significant
improvements in filter fouling. Further improvements were obtained when
enzymes with different specificities within this group were combined.
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CLAIMS

An isolated polynucleotide hybridisable to a polynucleotide selected from the
group consisting of SEQ 1D NO: 33 - 64 or from the group consisting of SEQ
ID NO: 1-32

An isolated polynucleotide according to claim 1 hybridisable under high
stringency conditions to a polynucleotide selected from the group consisting
of SEQ ID NO: 33 - 64 or from the group consisting of SEQ ID NO: 1 - 32

An isolated polynucleotide according to claims 1 or 2 obtainable from a

filamentous fungus.
An isolated polynucleotide according to claim 3 obtainable from A. niger.

An isolated polynucleotide encoding a polypeptide comprising an amino acid
sequence selected from the group consisting of SEQ ID NO: 65 - 96 or
functional equivalents thereof.

An isolated polynucleotide encoding at least one functional domain of a
polypeptide selected from the group consisting of SEQ ID NO: 65 - 96 or
functional equivalents thereof.

An isolated polynucleotide comprising a nucleotide sequence selected from
the group consisting of SEQ ID NO: 33 - 64 or from the group consisting of
SEQ ID NO: 1 - 32 or functional equivalents thereof

An isolated polynucleotide selected from the group consisting of SEQ ID
NO: 33 - 64 or from the group consisting of SEQ ID NO: 1 - 32.

A vector comprising a polynucleotide sequence according to claims 1 to 8.

A vector according to claim 9 wherein said polynucleotide sequence
according to claims 1 to 8 is operatively linked with regulatory sequences
suitable for expression of said polynucleotide sequence in a suitable host
cell.

A vector according to claim 10 wherein said suitable host cell is a
filamentous fungus
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A method for manufacturing a polynucleotide according to claims 1 -8 ora
vector according to claims 9 to 11 comprising the steps of culturing a host
cell transformed with said polynucleotide or said vector and isolating said

polynucleotide or said vector from said host cell.

An isolated polypeptide selected from the group consisting of SEQ ID NO:
65 - 96 or functional equivalents thereof.

An isolated polypeptide according to claim 13 obtainable from Aspergillus
niger

An isolated polypeptide obtainable by expressing a polynucleotide according
to claims 1 to 8 or a vector according to claims 9 to 11 in an appropriate host
cell, e.g. Aspergillus niger.

Recombinant pectinase comprising a functional domain of a PEC 1-PEC
32 polypeptide.

A method for manufacturing a polypeptide according to claims 13 to 16
comprising the steps of transforming a suitable host cell with an isolated
polynucleotide according to claims 1 to 8 or a vector according to claims 9 to
11, culturing said cell under conditions allowing expression of said
polynucleotide and optionally purifying the encoded polypeptide from said
cell or cuiture medium.

A recombinant host cell comprising a polynucleotide according to claims 1 to

8 or a vector according to claims 9 to 11.

A recombinant host cell expressing a polypeptide according to claims 13 to
16.

Purified antibodies reactive with a polypeptide according to claims 13 to 16.

Fusion protein comprising a polypeptide sequence according to claims 13 to 16.
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<110>
<120>
<130>
<160> 96
<170>
<210> 1
<211>
<212>
<213>

<400> 1
atgaagctcc

aaaactcctt
gcetctggac
gctgccccetg
ccaccgggtg
tttgccatcet
tttcaataca
atctacggcg
gctgaggatt
accatttctg
acggacatcce
gccaagaaca
agaattgtca
caaaatctcg
ggggaaacgg
gatgtggcce

ggtggaggac

1305
DNA
Aspergillus niger

20763W0

ccatcctagt
ccgecgectac
gccagaacag
gtattcttgce
actttgtegt
ggggcaacat
cattccagac
atgggaaggy
ccagtgtcat
ggctcacgat
tcatcagtaa
cagatggcectg
acacggacga
actgcactgg
atatcgtcga
gaatcaaggt

taggccgegt

1/178

pectinases.ST251
SEQUENCE LISTING

DSM IP Assets B.V.

Novel Pectinases

PatentIn version 3.1

gactctattt
gatctctgca
cacaagcaat
cgcagcccac
cgcaaccgca
cactttcaaa
tgcgagtcett
ggtgattgat
gcgtcecttge
gctcaactcce
tatgacaatg
ggacatctac
ctgtgtatcg
ttcccacggt
agatctgtac
ctggcectggt

ccgcaacgtt

attactctge
tatccgaaat
gtctgtgagg
acttgcaaca
ctggatctca
aaggatatcg
ttctggcgat
ggagctggte
cteccectgggea
ccaaattggt
ttggtggaga
cgcagctcga
ttcaaaccaa
atttctgtcg
atctataaca
gttecctgetg

acctatgaac

ccgegetttyg
ctccagggaa
tcaagccgaa
atgggggcac
catttctaaa
atctctggac
tcggaggcaa
aatactggtg
cagacggact
tcaacctgat
gtgagatatc
atatcgtgat
actccaccca
gcagcttggg
tctccatgac
atacgtcagg

acatgcaaag

PCT/EP2003/005726
cgtgtctagce 60
cttcaagcce 120
ccaaacagat 180
cgttttccta 240
caacatcgat 300
aacccaggca 360
taacgtgaac 420
gagtgcgatg 480
gcatcatgcc 540
tgcaaactcc 600
ggatgctcca 660
ccaagactca 720
gattgtcatc 780
tcaataccaa 840
agatgcatca 900
atcaaccagc 960
cgagaataac 1020
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gatcacatca
tatccttcaa
aagaagtacg
atcactgtcc
aacaatatgg
<210> 2

<211>

<212>
<213>

DNA
<400> 2

atgtcatggt
tggtttatcc
aaaatcctcc
aatggtcatg
gtgcctgcaa
aataacactt
gatctacagg
ccegtcegget
gaaggacatg
tcgacgtcga
gtcttcaagg
tcgaactcgt
cagaacaccg
gtcgtcaacg
aactgcacct
gcttttgaga
gcegtgtact

gggggtttgg

1392

ttteggtctc
aactcgtgat
atcctgagat
aagacatcaa

ggaattcgaa

ccageccectge
tgaagacagc
tctttaccte
caagaaccat
ttgtcgacge
accatatcaa
gtacactett
accagaatca
gatacggaac
attacccacg
ggttgcgatt
ggttcgattc
acggtgcaaa
gtgatgatag
tcactagcgg
ctgttgaacg
tcaagacctg

gatatgcatc
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gcagtgctat
tgaggatgta
tggagagttyg
tgtgactcca

tttggaggac

Aspergillus niger

agcccagtat
attctcaccg
tctcattgtc
atgcgaagtc
gttgactacc
ctecegttatg
gtggagcacc
atccactgcce
attcaatgga
gcgaccgaac
cgtgcagagc
catctacgtg
tactatctac
tatcagcacg
cctaggcecatt
ccttaaaatce
gacgggtgac

cgacatcgtc

gagtcgaaga
cttttcaagg
acatgtagta
cccagtggtg

attacgtgtg

atttacgtgc
agtaatcaag
ccttcecatcet
aaaccaggcg
tgtggttccg
aacacgacat
aacatctcct
tggatcttgg
agtggccaaa
cagctgacgyg
cagatgtgga
aacaatctgt
agcaaaaaca
aaagccaatt
gccatcggga
tcaaacatca
caggtcggat

gczaccaact

accasacgat
actttaaggg
gtccggatgt
actctcccac

cctga

ttgtgattceca
ccatggcacce
cgctatccga
gatcctcaga
gtggtcgggt
ggctcgatga
actggcttaa
gtggcaaaga
cctggtatag
tctecgggage
caatgtctat
atgatgacgg
tcacattaac
ctacagatat
gtattggcca
catatgagaa
acccgcectaa

tgaagaccaa

PCT/EP2003/005726
gtgcgattca 1080
aacgacatct 1140
ctgccataat 1200
tttcacctge 1260

1305
gttacatttg 60
tatagegttg 120
ccaagcgagg 180
aattgatgat 240
gatattctca 300
tgtggagatt 360
ccactcceccte 420
cattgtcttt 480
atatgttgga 540
aatgggecgceca 600
cattcacacc 660
cggttcagea 720
gaactgggaa 780
‘cacgatcgca 840
atataatggt 900
gacaactcat 960
tggaggcggc 1020
caacctcaaa 1080
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ggﬁgctccat
aattccaaat
tcagatgttg
aatgtaagtt
gtggatggga

gggggatgtt

<210> 3
<211>
<212>
<213>

DNA
<400> 3

atgcaactaa
ggtaatgtgg
gacgtcccca
cccgaagace
atcgaatggce
taccccattg
atcaatggcet
aagggcgaca
attgttgaca
actaacatgc
gataactggg
accaacttcg
atcgacatce
caatatttgg
tacaacgaag

caaagttcct

1272

ttacaatctc
ttcagattcyg
cgagctttca
tgcgaatagc
ccgttgogtt

ag

gagcttcggt
aaaacaacca
atattatggc
aatcgtactg
gggggaagtg
cgttccagaa
atggcaccgg
cgcagccggy
gtttctacgt
gtttcaacaa
tgcagaatac
tctaccaagg
agaatgttac
aagatagcag
acatgcacaa

acgaaagcgc

3/178
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tcagtgtacg
cgatcttgte
gtgtagtgct
ggggaatacyg

caattgcact

Aspergillus niger

tttgctctct
caatgtctge
ggcgttcaaa
gattgcgacyg
gacattttcc
ccatcatgcc
cggcattgat
gcgtccgatg
caaggatccg
tatctactgc
ggatggtttc
cggagatgac
ctgccgtgga
tgttgctaac
cagcgcctac

cggcgtacct

acgttctctg
ttcaccgata
gttgcccegt
acccatgcag

ggagatgtgt

ttecetgggge
accgtccgag
gagtgtggca
agactgcatc
gacaacctca
ggcttcatta
ggcaatggca
ccatttgtct
ccectetgga
aacgccacgg
gataccatgg
tgcatcgcta
ggcaacggca
attcgcgtgg
ctcaagacct

cgtggcgatyg

gtgcttcagg
tctectggaac
gtgaagatat
aagagtatct

gtgttgggtc

tggecectecgt
caaacggggyg
atggaggtac
ccacattgaa
cctactggceg
ttagcggcga
atacttggta
tttggaacgt
gtgtcaacat
ctgtagatgc
acgctaccaa
tcaagccccyg
ttgccattgg
acaaggtcaa
gggtcggage

gctggggcag

PCT/EP2003/005726
gaactgcacc 1140
gacagactcc 1200
cactatcgag 1260
gtgtgggaat 1320
aagtgctact 1380

1392
tggccatgca 60
acaccaagat 120
cattatttte 180
ggacgtcgea 240
taacaactce 300
caacatcacc 360
cacagccgag 420
gtctgaggtt 480
catgaacggg 540
ccectgggge 600
catccagcte 660
ctcctacaac 720
cagcttgggt 780
tatcatccge 840
tctegteece 900
catccgtaac 960
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gtcctatttt
agtggagaca
gtcaatttca
gaggtacatc
gccacaacag
agtgggtott
<210> 4

<211>

<212>
<213>

DNA
<400> 4

atgccctcag
ccttctetece
gatgtcccca
gttctececcag
tcecegactceg
aactcctacc
tatgttgtgg
acttgggcca
tcgacgcgag
gtcgattecct
tccteggtga
tccgaccata
aaagggaact
gcttttgggt
cggaatgttc
agctggatcg

gtgcgcaacg

1032
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caaacttcaa tgtacaaggc
acggttccta tgcgggtaca
cgggatgggt ggatactgag
cgtgctacaa tatcgactat

ctgggacagg gtcttgtaaa

ga

Aspergillus niger

ccatcagtat tggagtgatc

agaagaatgg cactacctgc

acatcctctc ggccgttgac

cgcecgtatac ctaccgaatt

agatcggtgg tacgcttctce

gggtggactt tcagaatcag

atggaggtcc acgtcaaggt

agggaggaag caatgtcttc

caaccctgeg taacctggcea

cttcgcatat caacctcgat

gcccagaggg cgagtgggtg
ttacggttac caactgggtg
cgacgaacat acatgtagag
cgctgggaca ataccccgac
gagtgcaacc gtccttccaa
gggtcaatta tggtgttcct

tctcagtcga azaccttcga

gcaagcgctg
agcaagatgt
aagtctgtgg
gacaatgtgg

tatacagctg

gcgggcectga
accgtcatcc
gaatgtggcce
aaccaacgga
ttcagcgacg
tcaagtgcct
ggagtggatg
ggacgaccga
atccggcage
aatttttacg
cagaatacgg
taccaaggcyg
aatgtcacgg
cggacggata
cgggegatga
ccgaatggtg

ctcaaggatg

gcccttecat
ctatttcaaa
tctcgacggt
tgttgtatcc

atggaggagt

gtgtcgctge
ctttaggaaa
agacctctgg
tgacgactca
atatcgacta
ggcgtatcac
ggaatggaca
tgccagtgca
ctcagttttg
tgaatgccac
atgggatcga
gagacgatgc
tttacggegg
ttgtggagaa
attccggggot

gcggggdcgyg

tgcagttacc

PCT/EP2003/005726
cagtcaggac 1020
tgttgcgttt 1080
ctcctgcetea 1140
agggaagaat 1200
gcatgggttg 1260
1272
ttcggccgta 60
cggacaggat 120
agggagagtt 180
cctgaccgat 240
ctgggtcaac 300
gggtcatgac 360
gctgtggtac 420
tgtgttcgag 480
ggctgttett 540
aaaccatgac 600
cacgtaccga 660
agtggcttte 720
accgggcatc 780
tgtgacggtt 840
ttacttcaag 900
ccatggatac 960
tgtgtatatt 1020



WO 2004/074468

gacacctggt

<210> 5

<211> 1317
<212> DNA
<213>

<400> 5
atgtacctcc

tctccectcea
attggtgctc
aacgccctcg
ggtcggttgt
ttcttggata
tactggcaag
ggtggccagg
tatgatgagt
ttectecaccyg
tgctggacga
gcgttctcga
gtégatggcg
aagccgaaca
agtatgggta
gagaatgtga
gacgtcggct
gatgcgcega
tacccgtctg
ggcaaagatg

attactttgt

ga

ttcecttgac
tccecggege
aacatcacaa
acgatgtgtc
tgttgaagca
atattgaggt
ccaacaactt
acatcaagat
ttgcggggaa
ataatgceaac
actttttegt
ccaatgcttce
tcagcttcac
caaccaacat
gtattggcca
cgttgetgaa
acggccgeat
tcgtgctgga
ctgtgaatat
gcaagattgt

cgaatgtcaa

5/178

pectinases.ST251

Aspergillus niger

gctecttecte
acaaatcgte
gtatccagac
cagtgacttc
gggggagacc
gcagcttgag
ttactacgac
cttcgggagt
gcagatcttg
ccgtatctcce
tcggaccaat
atccgacccce
caatatgcgc
tttcgtgcag
gtacgcgggc
tggacagaac
caataacgtc
ccagtgctac
cacgaatatc
agctgatctg

cttgacgagc

accgeegcett
ccecgeatceccea
cgagagacag
ctctggggcet
tacgtgattg
ggagaaattc
ttccagaaat
ggtgtgttga
gtatataaca
gtcgagggcea
gatgtctcgt
gccaacaccg
atcgatgtcg
aacatgtggt
gagatggata
ggcgecccgeco
acgtacaaga
tttgatatca
ctgttcgaga
gtotgttecge

ccgaagggca

tcggegtctce
gcacagcaga
ttactattcg
tgaagcadggce
ggaagaagtt
agttcacaaa
ccatcacctt
acggcaatgg
cgttctaccg
tcacgcagcet
ttgataatgt
acggtatgga
gagatgactg
gcaataacac
tcattgagaa
tcaaagcctg
acatccagat
acgctacaga
atatctgggg
cagatgcggt

ctgcagagat

PCT/EP2003/005726

1032
aatccctaga 60
tctacgagcec 120
ggcctcgagg 180
gaaccatggc 240
agatttgaca 300
caacatcacc 360
ctggcgetgg 420
acagaaatgg 480
tceccattctce 540
gaactcgecg 600
gtatattcat 660
ctctcectegac 720
cttctegeeg 780
gcacggggtyg 840
cgtgtacatt 900
ggccggecaa 960
ccagaacacg 1020
gtgtgccaag 1080
ctecttceteg 1140
gtgcacgaac 1200
tgtttgcgat 1260



WO 2004/074468

<210> 6

<211> 1194
<212> DNA
<213>

<400> &6
atgctecctcce

acctececceccat
caatgccccece
accctccaag
ctctecgget
ggccagcagc
ttcgecggeg
gtcgtagctce
ccagcggaca
acctatgcge
gggttttact
tcecgeataca
acgctcttca
tggaagggca
gtaaacgcag
ccgtggaact
ccatcgggat
tataaggcgt

ttattgagta

gatggaaggg

<210> 7
<211> 984

acggccttcect
cttcaaacca
caggcaccct
cagccatcaa
cctacaatga
cagaccgcgc
ccaacagcga
cgaccctgga
cceegttegg
cgtactctgce
actgcgggtt
tgtacaaatc
tccaatcatc
ccaacacaac
cgaacacctc
cactgcaccg
acatcaactg
acgggccagg
gcagcgagga

agggcaatgt

6/178

pectinases.ST251
gacattcagg gaggaattgg ggtggattgt gtgagtgacg agagtgttac

Aspergillus niger

gctggcecectce
tctctecaacg
catcgtctce
tgceccteccee
acaagtcaac
agccctaacc
cagcaccggc
cgcgagtctc
gaacactgat
tggtecggeg
ctactcttac
cattctcgceg
ccagatcgtc
agtccggaac
catcgcagaa
atccatcttc
ggaggatcgg
attcaacctc
ggagaggtat

ggcgtggata

caggccattc
gcagctcgceg
aacacccacc
aacgacaact
atcacccgcet
gaccctgccc
gacatcgaca
accggctcecg
ttcecgegtgt
catgccatta
caggatacta
ggccaaaccg
ctccgeteat
aactacggcg
caaatcaagg
gcgaacacat
tggagtaaaa
acagggagga
cgggatccga

gattgggatg

tagecctccete
agaaatgcca
cccaactcectce
ccteccaaac
ccggccccat
gcaacaccgt
acgtctggtt
gcacaacagg
acaatatcga
gttttagtcg
tctacatcgg
acttcctata
gcggcggcgyg
tatacatcca
gatcctgege
acgaagacgg
acgagacgcet
gagagagcga
gcaggctgtt

tggtctcctce

PCT/EP2003/005726

gcggtag

agcagccata
aacaaccctc
caacttcacc
catcctcecte
caccctcctg
caacctcacc
cagcgtcatg
atatccagtg
cttecegeaat
ctccaatgga
caaactcggce
cggcttcgge
catcaccgcc
cgactcgacc
cctaggcaga
gagcatcgag
gatggcggag
agtgtcagtg
tttgttcgag

ttga

1317

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140

1194
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<212> DNA

7/178

pectinases.ST251

<213> Aspergillus niger

<400> 7
atgcatactc

ccggcagagce
gtcggategg
acttcgtcceg
tacgctggcea
gtggtgacca
accgtcaacg
ggtgagggag
tgccaattca
aactgcatga
gaatgtgaca
tctgactcag
ctcacggagyg
aactcagtgt
acgccgctgt
tacgagacct
gactggattg
<210> 8

<211>

<212>
<213>

DNA

<400> 8

1380

catatcttct
acatcaagaa
atggaacata
cttgcattta
acctcacctt
ttacccacac
tggtctegga
cacaggctgt
gtggttatca
tcgagggege
ttgtgtctaa
gctggtacgce
aagtctacct
tgtcggacat
attatgaata
ccatttctgce

atcggagcta

gggcgccctt
gcgagagagce
ttccaccatce
cgttgccage
gtacggtgag
catctcgtcg
tgggttcagce
agcccttgte
agacactctc
ggtcgactac
cggcgeeggt
tatcgacaac
gggccggcecg
catcaacccce
caacaactct
tgcggttgac

ctaa

Aspergillus niger

atgcgcgeca gcattctace gttgactctg

teceggeceeg ttggeceget agtggactac

atcatcgatt acggggcetgt cgcagatggt

gcctggggaa actgttccegt ggggggactyg

gccgeectgg
cggacgagtg
ggcgacgegce
ggcacgtatg
actaccgaca
tcggatgeeg
atgtacaaca
ggaaacgcag
tatgtcaagg
atcttcggeg
gcecatcacgg
tgcaacatca
tggcgegtge
aagggatgga
ggtgcgggat

aagaccacag

ttcttggcca
agcaccaaag
aaaacggata

gtctacatcc

ctgctaccge
ctccctcagg
ttgacgctct
aggagcagct
ccagcacata
gctctctega
tcaacgtgga
atcaactggg
ccggtaccca
atgcgtcecgt
cctcategeg
aggctgcttc
tggcgegagt
cgaccatggc
cggacacatc

tgctgggcga

ctctggccgg
ccagaaacca
tatcgcagge

cacccggtaa

PCT/EP2003/005726

cgtcggtget
gtgtctgacg
aggctcatcc
gaccattgac
caaggacaat
caagagcgcec
gaatggatat
cttctatgga
gtattactcc
gtggttcgge
cgaaacctcc
gggagtctct
catctaccag
agacggtgcg
tgatcgcgaa

gacttgggga

ggcgcaactc
gacctgcaat
tctacttgat

ctactcgetg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

984

60
120
180

240
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gccgaggaca
atgcgcggac
tttttcageg
gacacctacg
ttcgcactaa
gtatataaca
tggggagaga
gtcaagtctc
accgcgattg
tacatgaacc
aatatcatct
gcctggggag
tggcacggag
gtccegtget
gtggtttggce
acaaaagatt
gcgccaacca

ccteccatge

catggtgegg

<210> 9
<211>
<212>
<213>

DNA

<400> ©

1425

ttgagctcaa
accgceggcte
gcaattcceg
gcgagagact
ttgactcgcce
tcttgatccy
acatgtggtt
cggcgcacaa
gatccttagg
aagcagatgc
gggagaatgt
atgatcgagg
aatccgtgag
acgatattac
agtgcgagaa
tggaaacctt
tggcagctga
cgacaagttt

gcggtctcece

8/178

pectinases.ST251

gcacggccag
gtaccagatg
cggggccatt
cttgcgeatce
ttcctactac
cggcgtgaca
ccatgacatt
ttatctgatt
cacgggcacc
gtgctttctg
catagtccac
atccgtagga
cgcctcacge
catcgaaaac
cgcctatgga
taccagcaaa
cttcaccttt
ctaccecegat

atcagcatct

Aspergillus nigerx

atgcgttcca ttttatttat actattttet

attggcccag tcggtccgac aacccagctce

gactatggtg gcgttgctga taatgagacc

tcctctgeaa
atccttatcc
cagggctttg
caagaggtta
attgttttcg
tctgtgggag
gaagtgagca
gagaacatct
aacatttccg
aaatccaaca
ggcggtcegt
gttcaagtgt
ccagtcatcc
gtgaacctgt
gatggggcect
caaactataa
aatctgccat
gctactccca

cccatttege

gtgttcgcag
gaagacaagg

gatgtcgcaa

ttcagctaga
gtgactgcaa
gttacgaata
acaatttctc
atacggtcac
cgacagatgce
acggcgatga
actgcaatct
acatccacta
atggggatgg
acccgcetgge
ccaacctcac
gcctacaatg
gggccaacga
gtctctctag
ctgccaccce
caacgagccc
tctcaaccct

atcatcgacg

gactcgcage
atattgagtg

cttccatcga

PCT/EP2003/005726

cggtgtggtt 300
tgacttecgaa 360
tctgcagaat 420
ggtgcatgga 480
cagtggggag 540
tatcgacgta 600
atgtgtcacc 660
cagtggtggg 720
ccgeaatcte 780
gattgtcaaa 840
catagacgag 900
attccgaaac 960
tgactccgac 1020
cagcaactat 1080
tgcagaggga 1140
gtcctatgcet 1200
ttttactatt 1260
cttgcatcta 1320
acaccaatga 1380
cggccaactg 60
caatattttg 120
gaccacgttc 180



WO 2004/074468

accgaatgtg
atcaagcgceca
atcaccgcgg
tccaacgggce
gatcgccctce
cttgtggata
caccttacta
aactattaca
agccecgtecce
tcaattggca
attatccagg
aaagacgtca
caatactggc
ttcaagaact
gcaagtgact
actggtacaa
ggagagaatg
acctatacta
ttaccgagcea
gctaacttat
cctggtggaa
<210>
<211>

<212>
<213>

10
1332
DNA

<400> 10

tgctaaacaa
gtgttgtttt
catatggtgg
ttggcgecatt
gacttgtgag
gccccaagtt
tcegtggtge
tccacgataa
atcatgcctt
gtcttaacgt
gcaacaacat
ccttcgaaaa
aaaacacatg
tctcaggatc
tgacatttgce
cagtcgtcaa
atggcattga
ttacggecttce
ctggatatgg
ctacagctge

ttgactataa

9/178

pectinases.ST251

ccccaaaagt
gagtaatgga
aaattggaca
tcaaggccaa
attaatttcg
tcacatcgtg
taacctagga
cgaggcaatc
agtcgagaat
atctgcggaa
cgcctttatce
tttecegcetet
ggagcétgat
ggttgccgat
aacgaacgte
caagatcagc
gagcctccaa
tcccaccaat
aagtaagttc
gtcacctatt

cctcecattat

Aspergillus niger

atgcttgtta cttctectgat tgcacttctg

accgtgggge cacgtacgag tgcgtctgeg

cgtcttgtta
accaattggg
gtcgacccetg
ggatatatct
cccacaaatg
tttgattttyg
agctatgatg
acgaatcgtg
ctggtttgca
atatctaaca
aaaacgtatc
ttgaacagcc
accggttcecg
ggagcactcce
accgtggagg
aatatcttcg
tctggagagt
tggcaagctc
aacgagaatt

ccagtctata

tggggaagcet

ccegecattg

aaagccgcag

tcceccgaggg
ctttccagcet
tcgatttega
atcgaaatct
cttctgtgcea
ctgtgaacct
gcattgacgce
atgagtgtgt
atcaggcagg
ttgaagctcg
ctggagggte
tgtacggatt
tgacattgag
gcccgcecatt
aattctctgt
gcactgggga
cgcegtatac
catcaacccc
gttctggtta
ctececegeace

tttag

cggcggcgca

agaaagtatg

PCT/EP2003/005726

cgactatttg
tgacggtctg
attctattcg
ggccaacacc
tgatttgatc
ggaggcgtac
cattggcacc
ctccgtgaaa
atctggtgtt
caatatcagc
tggttacgte
ggacatcaac
caaccttgtce
gtatctgttt
ctggactgag
tgatagctat
gtatactagce
aacctgggcet
tttttacata

tetttggege

ggtctcaggg

caacgtactt

240
300
360
420
480
540
600
660
720
780
840
900
860
1020
1080
1140
1200
1260
1320
1380

1425

60

120
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gactacgggg
caagactgcc
tgggtgtcac
gacaagaatg
attttcagta
gacgaatacg
ttgatcttgg
gtgtacaaca
ggagccaatt
aagagtccat
gcgatgggat
acttacaact

aactgttctt

tactggggtg

tggaagggta
gcgaatccat
tacgtcaaac
ggcacccttg
agtccgacga
ccgattceega
gcgaatatgt
<210> 11

<211> 1344
<212> DNA

<213>

<400> 11

catccgcaaa
aaacaggtgg
tagtttatgg
tcaccgatgg
ataactctgce
ggccacggat
tggattcacc
tggtcattcg
actggatcca
cggccaacgt
cacttggcac
ccactcagat
tcaagaactt
atgagagcga
ccagttcgaa
gcacgaatat
aggaatgctc
cctcatatte
cgacgatgcce

caattcctac

10/178

pectinases.ST251

ttcgaccatt
actagtttat
ttctggttgg
aggaaacatg
tggagcaatt
tcttecgactt
ggcctacttce
tggcgccagt
tgacgttgag
ccgegtagaa
ggacacgaat
gtacatgatc
cattggatat
tggtgacggt
tggcattcag
taccctaaca
cagtgcctac
ttttacgacc
cggcctgatt

cagctttttce

Aspergillus niger

gatatcggac
attccggaag
gctttgcaac
atattcatcg
cagggctacyg
aacaacgtga
ctcaacttag
atgggagggc
gtcactaacg
aacgtctttt
atctctaaca
aagtccaatg
agcaacgcect
atcaagtacg
agaagcccca
gccgttgaat
ggcgaaggcg
acgattacct
tcaacatcca

ccaggtgect

cgccactcaa
gggactatct
tagatggcat
aacacaccag
gttatctgtt
ctgatttcag
ttgagtcata
ttgacggaat
gcgacgaatg
gcaaccacag
ttgaatttga
ggggtaatgg
acatgctaga
agaatatcgg
tcagaattct
tgtggactga
aatgtttgeg
cggtgecagt
tggatactac

cagcttacag

PCT/EP2003/005726

ggaagccttc
cctttegteg
tatttaccga
tgatatcgaa
ccatgagcaa
tgtgcatgac
caacggcgag
cgatatctcc
tgtgactgtg
tggcggatge
gaacatctac
cacagttaca
tttggataca
ttttgaaaat
ttgcececggac
tactggagat
acagcaaaat
caccgcegtac
gacctctatt

cacacttatg

atgacctggt ccacgtcctt tctcgtgget acttctttge tcteccatcat caactcggtc

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

1332

60
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catgctcaac
aagacctgca
cccattatcg
gactatcttt
gatggcgtgce
ggtggcagtg
tacctttacc
cggattggac
acggcggtta
tggatggcat
gcgacggceag
agtggcggat
cgcaacgtct
ggcaatgtat
gacctcgata
aacatcacaa
cgggtcatct
ttggttgagg
tgccttgact
gcttcaacag
acggcgtcta
agcgecgtag
<210> 12

<211> 1602
<212> DNA
<213>

<400> 12

taacaggatc
acgtctgcga
acgccttcac
tgaaagactg
tccactggga
actctgagcet
accgacataa
cgttcatgac
caatggagaa
tgattttgce
caagaccaaa
gcgcecategg
acacctggga
ccaacatagt
gttactggag
tttataattg
gccctgaaga
aaggtcgtta
ctgctactag
gatacgaggc
ttecctaccee

ctgggagttce

11/178

pectinases.ST251
tgttggaccec ctgacctceg ttatagataa

ctacggagcec
cgactgeggt
ggtctetteg
ctcctegect
ttctagttca
tacgtacact
ctggtattgg
gcgtacaata
gcttctcctg
ctcccacaac
atccctgggt
ctcgaaccaa
gtttgagaat
cagcatgaac
gacggggacc
catgccctgt
cgatgaatac
caccttgact
gcccactatg
tactaccccyg

ttga

Aspergillus niger

agctcggaca
agcggtggtce
gaaaacggct
tccgececagt
aatgcaacgg
agtccccgga
tcaactcgec
tggctatctg
aacgtgcatt
ttcetgateg
tccagtgtca
atgatgatga
ttcatcggece
gctatcgacg
gccatcgacg
accgagatca
tactgegega
acttacacaa
gctgatgatt

gcttegttet

acaccaccgg

tcattcacgt-

ccgegtggtce
cgtacatatt
gtgcaattca
tgctgtacat
tatgcccceac
tggtggtgat
cgatttcagg
agaatattta
acgtcaccaa
tcaagaccaa
acggaaacgt
gcgtecggeat
gtgaaactcg
cgctcgtcceca
ttgcttgegg
ccactactta
tggccaccge

tcececggtgt

PCT/EP2003/005726

ggccgetgtg
tgtgggacag
ccctgagggt
tatccagctc
cgcgataacc
aggtagcggt
ttcecgggtgt
tttgtcattg
cacggtggtc
aaacgctaat
ctgcaaccce
catcctctac
cagtggctta
caactccctc

ctactatcac

gccgectatt -

gattgacttg
atagggctac
tgggaactct
gtttggtaca

tgcgeecggtt

atgttgtcca aaacgtcget tctgtcgetce ctctcacttg cagctggggt cgtcaatgea

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

1344

60
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gactttggca
ttggtgttta
gagctgcagt
tctgctacca
acccagtata
gaggagceat
aacgaggagc
gacgtgttcc
gacgatcaga
tacgagacct
tacaactecce
ggtcttcacg
gacacgtcct
accgtateceg
aacgatgacg
atgaaaccag
gaagtgaccg
ggaacgacca
gaaaaccaac
tacaccgttyg
agtccagtaa
atcggaacta
ggatcecgege
agagggtatg
aatacgatca

tttcttgatg

taacgaccaa
cegttgateg
attccggcaa
agagcggage
tggttgtcca
ctatcggtga
cattcggcga
tcgtcegatgg
gacactgcat
cttceggtgg
tctactggta
gaccgtactc
tcttecgegga
gaaccgcgtce
cccaatactg
gaacatacac
tcagcgccgg
tcttcaagat
tccgeatgea
gcagctccete
ccatcaagtt
cgctgtegtt
cgtccgceacc
gggatgttta
cgattagtgt

cagtgttcat

12/178

pectinases.ST251

cgatgattcc tatgtcataa acgccaattce

cggaagttge
gggtagccat
aggcgactac
tgatggggat
attgcggttt
tgtgtccaac
cgagactcge
tgcgggcegat
cectttecac
tatgaactcg
gatgtacttc
cctcgacatc
aggcgctgac
gacatacaca
catggtatat
ctcgagcaca
tggcgattgg
ccccteegac
cctgactgat
cactgcaaca
cgcgggtgga
tacgaatttg
tgatgtttcg
tatttcgggg

aatagcccta

gatatcactt
atcggctccg
atcaaggtga
cctatcattc
attgctcgac
accgccgatg
agcaagttct
gagcaccgceyg
agggacatca
ggccacgtce
agccgcageg
gagggctacg
tcgagetteg
tcectectecg
tatcaaggcg
agcaaggaca
gacggacaac
tceccecgaatgt
ttccccatgg
tctgaccaga
cgtcctcaag
gactctcgtg
gttectgagg

agttctgggg

gttgacaatt

ctatcgtgca
gtcttggaac
cctgcgagac
atatggcaac
tcaactcaga
gggaggcgat
actccagccea
tctgtatgat
actccaacaa
aactcgagtc
gcactcccag
tagccgaatce
actgggtcgt
gcagcttcac
agtacgtcgt
tttecggete
caaccggcett
ccgactgggg
ccattttcaa
ctggtgeage
ctacgatcaa
gcgtgacteg
ggacgattgt
atgacttctt

ga

PCT/EP2003/005726
tcccaacteg 120
ttatggcaca 180
tgcgacagtt 240
ggatacattg 300
ctacattacc 360
tgtactcccece 420
tgaaggatct 480
gcgtttcatt 540
cctcaatcaa 600
cggaggtgac 660
ctaccgecatg 720
caccgacatt 780
aggcagggga 840
tcactggtac 900
ctccceegece 960
ggccacgagce 1020
cgtcgaaaca 1080
ccgcaacgea 1140
ccectctaacce 1200
gagcgtcaac 1260
gacgctgegt 1320
cgactacgaav 1380
tggtgcgtat 1440
ggagggggag 1500
gagcccgaat 1560

1602



WO 2004/074468

13
2121
DNA

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

<400> 13
atgcgectcce

ctgcacacct
ttctecaaat
ccccaatctyg
ttctacacgce
ggaaccagct
caacaatact
tactacaacg
cccaatacgg
agtaagaagg
actccgactg
aatgcgtgga
agtacgtttg
cactcggatc
gaaggcactc
ttcaacggcyg
ctggcagatc
tacacgcctt
actagaccta
tcatcatcat
gtcaaagagyg

cgcgacggcg

tccacceccct
cccaaaccaa
cccaaggcecg
gcgacaccgyg
cgggctccac
atgcaggcgt
ggttcctgeg
agacgacgcc
agctttggac
ctgtggaaga
atgagtatta
gggataattc
gggcttggtt
tcaccgtcga
ctaacatcac
gaaaaggctc
cgagctggaa
ccagtcaacg
tcgcagtcect
accagtattg
gccecgtacceg

tgcaagtgaa

13/178

pectinases.ST251

Aspergillus niger

catcccagece
caccaccata
aatcaccgac
cgtcggcccce
ctccccaacc
cctcatggac
cgacggcgaa
atatttgcge
tcatttgtct
ggaggtggtyg
tgtgcagttt
cagttecatgge
ggttatgaat
cggcatcgtc
ctacggcttt
cactgcgtcet
cgtcgactte
cggcagegtt
gaccgtggac
ggctgagatc
acttactgta

ggccggcaag

tcectectcee
accctgacca
ctctacctcg
tacctcgact
ctg;aactct
gagacctacc
acagggctcce
aatctgcagg
tcgagtgagg
gtgcaggatg
gcggattatt
atgtatgccg
actaaggata
tacaactacc
gatcgcactt
ctacaagagc
tacgactcca
caagggaaga
gggcagtatt
gacgactccg
tacgccgacg

aaaactacca

tcaccctcac
acaaccgcecet
acaaccaaga
gctactgcat
tcaccggcac
cgccgacggg
atacattcag
aattccgcac
tgcagacggce
cgacctggac
ttactaagta
atgggagtac
cttactacgg
tcgtgtecaa
tcggceectcea
tgaaatctga
tcgccaaaca
ttaagctacc
tccaggacaa
ggcatttcag
gaatctttgg

tccaagaaac

PCT/EP2003/005726
ctcecgegace 60
cacagcaaac 120
cctecectaggt 180
ccectecgge 240
cgacaaatcc 300
ccaacattte 360
ccggttageg 420
cttgtttegg 480
gcecgttgeeg 540
gttcaataat 600
tacgttttec 660
atcgaatggg 720
tggccecectyg 780
tcaccacggc 840
atactatcac 900
cgcggaaacce 960
cgtggtcgga 1020
caaaggtgce 1080
ctcggtgaac 1140
cgtggaccat 1200
tgacttcgta 1260

ctgggaggcet

1320



WO 2004/074468

gagtccgcag
cgacatggag
tggggcgcat
agtgatccag
gatccgegeg
gacgatcttg
gcatccggcea
agttatatca
agctgtattg
gcggactgge
gatacggaga
ccgatctacg
ctaccagctg
tcegttecaa
<210>
<211>

<212>
<213>

14
837
DNA

<400> 14

atgaagctct
acgccgagaa
caatccageg
gccaaaggta
gactgggcca
accatccaat
accagtaacc
gttacgceccet

aatttggcgg

gcactgagat
ttgccaggga
atgactggca
caaccgatcet
tcgaatacga
cagagcggtce
atacggacgt
acgatcaggc
tacggtcggce
tgaaggtcgg
cagcgatttt
gccagactcce
cgtcaattct

ggtcagcata

ctcttettte
atgatatacc
gcggaggcgyg
taaactacgg
ccgtcctete
tcggacacaa
tagaacaatt
tgtctcgteg

accagagagc

14/178

pectinases.ST251

ctggagacta
ccccacacac
atctgacttc
gaacacggtc
taccacgcac
caaggccact
atacaatgca
cgagccgttg
tgtgagttgce
caacaatgtt
gcecggcgace
tgtcatcctg
catatttgag

a

Aspergillus niger

cttattctte
tcectttette
ctggggcgat
tcacgacgga
caaggtcgca
cgaccagaag
tgcaaaggat
caactatgac

ggcgactatt

ggcacaccgg
cctcectteacc
ccggacggaa
cactggtcetg
gactggacga
ctcacaatcce
tcggagccat
acccttctta
tatcaggttc
ttgaccttgce
gtaacaggtc
tctgtcattg

atcatacgece

acccccattt
ctcctageeg
gggttcatca
gccaccactg
gaatacaagt
ccecgeccgega
gtcaagaatg
aattccactg

gatgctgcaa

acaagtcttc
cgccagagta
tcaactatac
tattcgggcece
tcaacttccecc
aattggcggg
ataccaacct
tcgggttcaa
gctcccgeat
atctccegta
gtctcattet
gctccgaaaa

accaatctga

ttgctcttcce
gcgacagcac
acacgacact
tcagcttecg
ccgactaccg
atatctcett
caggaggcac
ggacaccact

agaatacaga

PCT/EP2003/005726

cggggagttt
cctgatctat
cattggtacc
gacaccgaac
tctgagtgag
agcgaaagca
cgcgctggag
tcagtcgagce
ggagttcccg

taacgcgacg

gcctecgeag

gctcgagcca

gccgttgtgg

atctcacctc
caccgcegte
ccacaaggga
ctccggagge
agcctttatg
ggctgaatac
accgattctg
cgtgattgag

cacatcctat

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100

2121

60
120
180
240
300
360
420
480

540



WO 2004/074468

attgatttga
acgtataact
ggtgggatgyg
tttatccatg
atctccattce
<210>
<211>

<212>
<213>

15

DNA
<400> 15

atgtctgtct
ccacactcca
cgactgactc
accgccacca
aatatcactg
ggaccaaaag
ggacaaccgt
ctcatgagcet
gcctggaatg
acctcgacag
cagatcaccg
ccagactcac
agcaacatcc
tcatggagceyg
aacgtgacgt
ggaactgtca

ggctcgatca

1233

ataaggcaag
tggcegtegga
tggcttegtt
atcaatggtt

tggaatatct

tcaaggcatc
gcagagcatc
gggttattat
acctcagcaa
cggtgcagaa
tggactggat
ggtgggatgce
tcaagtctag
tcaaactgca
gtagcttccc
acagtatcat
ggcatgagca
gctttgacga
gagggaccgyg
tceccgatett
atgctagttc

atacgtacca

15/178

pectinases.ST251

tacggattac
tgattatacg
gattgatcag
ggtagatggt

cagtatggca

Aspergillus niger

attcctattt
tcggagccaa
tttcgaggag
tgtggaaatc
tatagtcagt
tggtcctgaa
gaaccctgceca
ccaagccact
tggacaagac
attcaacact
gtacaacggc
tggatcgetg
tgtgactgtt
actcgtcaag
tgtgactcag
ggctgtgatg

gcctggtgac

ttgaacagta ttgggccagce

catctgaatg
gatttcacag
atctaccaag

tatgatctgg

cttecttteet
caatgcgtag
ggtgtcaact
cggatgcacg
gacggtactt
gacgtgaaca
ggtagttcag
atgaaatact
attacagtca
gacggtttcg
gacgatgcga
ggaaaggatc
gtcgatgggce
aatgtgacct
agttatagcg
atggaggatt

ggttcttgeg

gggaggggag
agttgaagag
cagaaaatga

ccaacccaat

cctcactagt
ttccgecettt
ataacatctt
gcaacctgca
ctacatggtt
atggttggat
gcatcgataa
tcaggtctag
gccacgctat
atgttgaggg
ttgcaaaaca
ccacagactt
tctacgecagce
ggaacaatat
accaaggcgc
ttacctggtc

tttcecgacce

PCT/EP2003/005726
cgatgcgtat 600
catagtgttt 660
tgatggtgtt 720
cagttgttac 780
gttatga 837
ccacggggtt 60
gcacaatgcg 120
tcagccgatce 180
tctgccacag 240
taccctagaa 300
tgactcgtac 360
ccgtccgeat 420
gaagcceatce 480
tatcgacgcet 540
taccaatatc 600
ccatcggcta 660
cgccaatatec 720
acgcttcaag 780
tagagtcttce 840
ctceceggtet 900
togactttgct 960
ttgctggtac 1020



WO 2004/074468

aacgttggge
caatcttgta
gcgagtgtga
aaaaacggga
<210>
<211>

<212>
<213>

16
960
DNA

<400> 16

atgcccttet
ctggtcctecg
gggtttgaat
tggagatccy
ggactcacct
gacatctcag
gttaagcaat
gcactagtag
gacttcccga
tactcccagg
ggaaacctag
gcgttggetce
ttcgacgege
aatatcacqga
tatggctgtc
catgttcatg
<210>
<211>

<212>
<213>

17
954
DNA

tgccaaattt
agaactttgt
tctgcatgaa

cctacagcecc

ttagagctaa
gggccattcc
gggactcgac
agggcggtec
cacccttega
ttgaatacac
tcaacaccta
ccatctggat
ccttctacaa
gataccgttce
gcagcgctga
agcatgccag
atagcgaact
acttctgtgce
ctacgccecgtt

agatcttggc

16/178

pectinases.ST251
gaggccctca ttatcgaatg ccatactget

gaagcatacg
gacggacaac
cgcaacggea

attatctaat

Aspergillus niger

atcaagcaaa
gatgattccg
gaaatacttg
caattgggtg
ctgcgaccaa
cccactceccac
cgcgcaaccec
cgggatcaac
cgagctcatg
ctatctcttce
tceccagtccce
tgcgttccat
cagctatatt
gggatatgat

ggatacttat

tggtgctgtyg

Aspergillus niger

PCT/EP2003/005726

atccagctat accegcaggt tctggaacca

gccectecaate ctgatecttgg atttacatgt

taa

cgtcaaatca
gcataccctt
ttcgtgcettg
gaatacctga
cagctatggg
cécaacttca
gtgctgaaga
gacatcggceg
aatacactct
atgaaccttc
aacgcaacac
gatcgctacg
ctggataacc
cagccggata

ttctggtata

gagaggaagt

tgttcgtaaa
ctggtgctge
ctctcattga
cgggttgegg
acttcgectt
cegteteget
agaccgtaga
acagttcgaa
tttecctecgt
ccecegetgga
aaatcacctg
ccgacaccaa
cgggtgactt
tcgegtggaa
attcggggca

tggaggagtyg

atggcatttt
ttataaagge
tggccgcata
tctecgaggag
tgcaggatca
tgtcaaccaa
ccagtcacac
atacgatgtec
ccagactatc
ccgcagaccea
gtacaatgat
tgtgatgttg
cggcattagtg
ttatcaggcg
tatgacgagc

gtcggattga

1080
1140
1200

1233

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800

960



WO 2004/074468

<400> 17
atgactggta

tcaaccacga
ccaacccaca
aactggatcg
gccgcgggcyg
tcacagttcc
gcagaggatg
cctectecte
ggaggggggt
aagttaatct
ttecctgttece
gaggtggtga
gtggatgatt
ttcatgacga
aatgatgatg
cttttgcagg
<210>
<211>

<212>
<213>

18

DNA
<400> 18

atggactttc
gcectacgatg
acctacaacc
cgcttecgag
tcctttgaca

ctctactcece

1611

tccccacagt
atcccaccta
taactaataa
gctacctaac
gtgccacaat
ggctattcga
cggtatttgg
ctcctcctece
gttatatagg
ccagattgga
tgaatgtgcce
agcagcatgc
ttactaagaa
agatcctgga
ggacgtcgtg

ctgaggatat

cacgcctect
cgccectegt
tctectactt
cgeccccaacce
tgtgccctcea

ggccctggga

17/178

pectinases.ST251

cacagccaga
cttcttcact
tatcgatgat
cacaaccgaa
cgacaatgcc
ggatgtgtat
ggtgtggatt
tcctectett
aaacgcgtat
aagtctagtg
gcecgacgagt
ggagtatttg
gaagggagat
tgatccgaca
tatctggtgg

gaagccgaag

Aspergillus niger

cctggecttyg
cactctagac
tcgcaaaatce
cccgttgaac
gcgcaccgtce

cacctccteg

ccatggaccc
ttgtgcgecce
gaaggaatcg
aacgcctcect
ctggttcctg
gctgataagce
gggattaatg
cttctteatt
tactctaccg
gaagaggtat
cgcagtecegt
agtgtttata
gtaacgactg
gcgtatggat
aataattatc

ttgaggaagt

tgcttcetgt
tatggcacct
ccctttgcag
atcaccaatg
aacggctccg

tccaccacca

aacgaccaag
aaccattccc
gcaccacaac
tagtgctttc
catacccggg
cggectegge
agtatattct
ccceggattyg
atgcggagac
acaagaacgg
tgtttttgga
atgagaattt
tcttgtatga
tceecgatge

atcccgggat

tgggaggatyg

taacattctc
tccagggecag
caccagccac
gcacctacga
aagactgect

gcecgecectgt

PCT/EP2003/005726

agcagaaaac
ctctacaccc
caacggcccec
ctacaacctc
tgaccttgcea
accctggagt
tcctectect
tccatatacg

atacacaccc

gggcaggaaa
gcagggagag
ggagggaatg
ctcgtggtcea
gacgtgtatc
gaagtatcat

gtag

cctcaccage
ctatgatgcce
aggcgagaac
caccgaccaa
ctacctaggt

cttagtcgte

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900

954

60
120
180
240
300

360



WO 2004/074468

ttctacggeg
cecegtgetea
aacgcctteg
ccgggcectee
ggcggcaacce
gcccaaatcce
agctcgeect
acccagctagg
gaagttgacg
acaacctcat
acctcecgceta
cacgaaggcg
aactcctccecce
agcgatatca
tcctataata
ccggecgtact
ccgecggega
accgacccat
gaccccaacyg
acagcggagg
gaagatcggt
<210>
<211>

<212>
<213>

19
1137
DNA

<400> 19

gcggcettcecat
acgtcagcac
gcttectece
tcgaccaaca
ccaacaatgt
tcgccaacgg
tctggccgaa
taaacctaac
ttcaatccat
cttatacctg
ccgcctccaa
agaacttcat
tcgegtectt
atctcatcga
cgacgttcgt
gggttgcttc
gacatggaag
tgatctacga
cacataaatt
aatttgtgat

gtgcgttttyg

18/178

pectinases.ST251

Cgaaggcgac gecectctteg gecatgccccece

cctaaacgac
tggccaagcecce
gtacgccttg
caccatctgg
ccgceggcetece
aacctacgec
gaactgcacc
ccgecgacgea
ggccceegte
cacccttaaa
ccececcggga
ccataactgg
atcgaaatac
ccgcegeggga
tgcggeggge
tgatactgaa
tggctacgee
gacgaatgga
tgccacagag

gaagtctgtt

Aspergillus niger

atggtgactt ctagctcggt gatcgtccta

tacatcgtcg
atcaaagact
aaatgggtta
ggccaatccg
aacccaaaac
tacaacgcce
acagcctctg
agcctcatca
atcgacggaa
actgatctaa
ctagaagata
ctaactggct
taccectgttt
cttgtttaca
gagaaggggt
tggtgggaca
ggcgcattcg
tcggagecceg
gggtttgaga

gggaagaaga

acgectcectggg

tctataccaa
cgcccacctc
aatcccacat
ccggcggagyg
tecttetecaa
ctcaagcaga
ataccctcaa
tcgacgcgga
ccttectcat
tctggggcat
caaccacaac
ttetteecgg
ctggaacagce
gggatgtggt
atgttgggga
ctgtgtccac
ccagcttcett
gcgtgecgga
atgtggggct

ttcetatttg

ccgecactggt

PCT/EP2003/005726

caacgcctac
ctaccgcgtc
tgaccttaac
ccaccgcettce
ctcecgtegtce
agccctegee
agccatctac
atgccttaaa
caacacctac
cgaacccctc
gtacaacgcce
aaacggcttc
tettgataca
agaaacacta
gctcgegtge
gtataccatt
agtccaacaa
ccagacgggg
ggtacagcag
gggcgagttg

a

cagtgcgage

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560

lell

60



WO 2004/074468

ccecgttgeeg
acctcctgea
tgctccacca
gatctgaacg
tggagcggac
gcctatctea
acgaagccca
atccagaact
gacatcacca
gacattggtyg
tgtgtggcegg
cacgggctgt
ttctacgact
gacactggat
tatggcattg
accatcgaag

atctacatcg

agtggaggga

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

20

DNA
<400> 20

atgcttctcg
gcgcagetcet
acttgcaacg
ttggcatctg

tatgctctet

1677

atccgctggt
cgttctcegg
tcgtgctgtc
acgggactca
ctcttgtctce
acggtgacgg
agttcttcta
cgcecggtgea
ttgacaacac
atagcacgta
tgaactcggg
cgatcggttce
cggagatcaa
cggtcagtga
tggtggagca
actttgtect
tctgcggatce

agaccagctc

acaagctctc
ccggttecegt
ttttggacta
ccttegetga

ccacttgggce

19/178

pectinases.ST251

gacccccgcec
ctctgagggg
cgacgtggea
cgtcatctte
agtctccgga
cagtcgttgg
cgcccatgat
ggtgttcagce
ggatggcgat
cattaccatc

cgagaacatt

cgtecggceggt

gagctctcag
ggtcacctac
aaactatgac
ggacaatgtg
agacagttgc

cgactgtgag

Aspergillus niger

tgttctctet
gggaccgctg
cggtgctaag
ctgcaagtct

gagattgagc

cctaagcteg
gcectcecgtetg
gtgccctcag
gaaggcgaaa
actgacatca
tgggatggcy
ctgacctcgt
attgacgggt
gatggcgagg
acgggtécca
tacttttegg
cggagtgaca
aacggagtcece
aaggagatta
gatacgagca
cagggcagtg
acggactgga

aatgtgccgg

ttcetgggee
acatccgegt
gcggataagt
ggcggtcteg

ggtggtgagg

aggatctgga
ccagcaagtc
gcaccacgtt
ccaccttcgg
ccgtecaccgg
agggcagcaa
ccacgatcag
cgacgtatct
cggccaacac
atgtatacaa
gcggegtcetg
acaccgtgaa
gcatcaagac
ccctgtceccga
aatccecgac
tggagagctce
cttggacgga

acgatatcag

tggcgcccat
ccaccaaggc
ctactgatct
tctatgtccce

catgggctct

PCT/EP2003/005726

gaagcgcgca
caagacctcg
ggatctgacc
ttacgaggaa
ggccgatggce
cggcggcaag
cgggatctac
taccatggag
cgatgggtte
ccaagatgac
ctctggtgge
gaacgtgacc
catctacggce
tatcaccgac
cgatggaatc
gggcaccaac
tgtggatgtg

ctgttag

ctttgctgcet
agctaccaag
gggcgcgcecg
ctctggtgac

gcagatcgat

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080

1137

60
120
180
240

300



WO 2004/074468

ggaatcatct
gacttcgaac
catgccgatg
tcggtccacg
accaatggceg
attgatgtct
tgtgtcacag
agtggtggcet
cgcaacatct
ggcttegtceg
gatatcgaca
aacatcaccg
aaggtggtct
tggaccgagg
tgccttcagg
gctcectegg
actgtctcta
agtgctctga
actgtccata
gagagcatcce
ccegetatgg
ggtgctggaa
cagggtgagc
<210>
<211>

<212>
<213>

21
1053
DNA

accgtactgg
ttttcagtag
ataactggag
atttcatcct
aaatctacaa
ggagtaacaa
tcaagagccce
gtggtatggg
acacctggag
agaatgtcct
gctactgggc
tgaagaactg
gtgctgatgg
agggtgatag
acagcgatga
gctactctgce
tececcecatece
tggccaacag
gcagcagcgce
ccgeccgecac
gtgcccagga
actctcccca

agggtgaaca

20/178

pectinases.ST251

cacggacggce
cacctccgaa
cggcectegt
ggttgactct
catggcaatc
catctgggtc

atcgaagaac

ctegtttgge

ctcgaacaac
cctecgagaac
cagtatgagc
gaagggaacc
tgccecttge
tcagtggtac
ccacgtctct
gacctccatg
gaccatccct
cgcttctact
ttecegttget
ttcecgecgtyg
ggggtctacc

gggtccecacce

gggcgaacag

Aspergillus niger

ggcaacatga
ggtgccatge
ctgctgcgac
ccectetttec
cgcggeggta
cacgatgtecg
atcctcattg
tctgatacca
atgatgttga
ttcattggac
gcggtggacyg
gaagcttacg
tacgacatta
tcttgtgaga
tactcggtca
gcecgecgatce
acctctttet
gccgetgett
gcttctgtge
gtatccagcg
acctcegetce

ggagcttctg

ggcgagcagyg

tctatatcga
agggtctggg
tctatgaagt
acttctctet
accatggtgg
aggtgacgaa
agagcatcta
atgttagcga
tcaagagcaa
acggcaacgc
gcgatggtgt
gtgctgageg
ccattgagga
gtgcttatgg
ccacttctac
tgaccactga
acccgggtge
ctteccattge
ccagcgctgt
ctgctgccat
ccagetttge
gattcggcga

gtgtctgcta

PCT/EP2003/005726

gcactctagce
ctacgagttc
tactgacttc
cgacacttgce
tctggatggt
caaggacgag
ctgcaactgg
catcacttac
cggaggtagc
ttactctctg
ccagctgagce
tggtcctgtce
cttecgecatg
cagcggatac
agtcagctcc
cttcggetet
caccccctac
cagccatgcc
cgccectage
tgcececcage
tgcceccagt
aaagggccag

cgtgtaa

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620

1677



WO 2004/074468

<400> 21
atgatctact ctctgettct

cgcggggcgg atatctcecte

ttgaatggcg agacccaggc

cgacagaggg tgtgggtaga

ctggccaagc gtgttcaggce

acgtgggcag atcccagtga

acactcacct ggcaactgta

gacattgaca tagagattgt

ttgggcaaaa ccagcaacta

gtgaaggact ccaaccaggc

gactgggagg aacaagaata

acggatttcg acctcatggg

tcggcgctecc agaccagcect

gtggagacga actggcccgt

agctcgatcc ccttctegge

gtagagggcg tcacggacgg

gccgegetag gatccagetg

ctggagagtg tcaccgtgtt

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

22
1431
DNA

<400> 22

atgaccctce ttegtcatcet
gecgcagggtg tcactggcetce
gccactccecg ctgcgcccag

cccegtgteca tecttatcega

21/178

pectinases.ST251

ctctgcattg
ccttttgate
attggaggat
ccccagegat
cgcgggtatg
tcagactacc
taactacacg
ctccattggt
tgacaatatc
cacaaccccg
cttctacaag
agtctcgtac
cacgaacatg
gtcttgcecg
cgcaggacég
actgggtatt
tgcggacaac

tgaggacctc

Aspergillus niger

cttaacggca
ccecttegat
cgacatcagce

caaggagttc

cctcetgetea
gaggaagatg
attctggtca
ggctcgtacg
agcatttact
cctaccggtt
ctcgacgtcect
aatgagatca
gcgaagctge
aagattatga
actgtcctgg
tatccattet
caatcgaact
gacccggagt
gaggagttcc
tattactggg
ctgatggtgg

tga

actgccttge
ttcgctageg
cagctgaaga

aacttccttg

gcagcgccgce
ccggecatcag
acaatggcgt
atctcgacta
tggatctgca
ggtcgaccac
gcaacacttt
gcagcggact
tgcactcegg
tccacctgga
ccacggggtc
acagctcgga
acgataagtc
attcattccce
tcgagaagcet
aaccggcgtg

atattgacac

tcggagettce
gcacgaccgg
cctggttgte

gcagcgaggg

PCT/EP2003/005726
cctgacctac 60
ctataagaat 120
caactcgatc 180
taatctcaag 240
tctcagtgat 300
ggacatcgac 360
cgcagagaat 420
tctctggeca 480
cgcetgggga 540
caatggatgg 600
gctgctctece 660
agctaccctg 720
cgtggtggtyg 780
gtcggatctce 840
cgcagaggtg 900
ggtcgacaat 960
agatgaagtc 1020
1053
agtccaagcea 60
tggcggtgat 120
tgacagcacc 180
caagtgcacc 240



WO 2004/074468

aactgcgagt
aagcagaatg
gcecggtattyg
ggtgtcctgce
aacatccaca
gacggcacca
ttegttgeeg
gagaccagct
cacaatgaca
aagcttgagt
catgcctteg
gtcgacactce
gatgtttcca
tcecggtactce
gacgtcaccyg
ggtaagctcg
gtcgccaage
cccggégctt
cctgctecca
gtccaggett
<210>
<211>

<212>
<213>

23

DNA

<400> 23

1314

gctgcaaacc
gctcecgactg
agggcctgga
gtggaaaggg
tcacggagcet
acaacgtctyg
gatacgaagc
ggtctgegac
agatcacctt
tcaacagctt
atgttggcaa
ctctettgge
cctgcaccag
tctcecggtag
tcatggctge
gcaacggatc
gtgcecgactce
ccgctgtecee
ctggagectee

cgaacaagca

22/178

pectinases.ST251

cgcctcgaac
gtgcggtage
agtcgectcec
tctgegectg
caaccccgag
gattgaccac
cagtcacagc
ttgcgacgge
cgccaacaac
ctggcacgcg
gaacacccgt
cgacagcaac
caccctcgga
tgacagctct
tagcaaagtt
tggctectece
tgacgatgcet
cacccagccec
ctctgatage

ccaccaccag

Aspergillus niger

atgacccecca actggtccaa actatggacc

agctcecccat caccatatac actccgtcge

acctgcggta
tatcccaccce
aacaagtcta
gtgaacggtg
ttcatctggg
gtcaagatca
gttaccattt
caccactact
tacatccacc
tacaacaact
gctctgatceg
cceggtgecg
cgcacctagtg
gtgatcagca
gcttectacg
agcaccgtcg
cettttgtec
tectggtett
cceteggece

ggacacggcc

ttcategceca

ataatcaaat

gctctggeca
tgacctgcac
ttgttggegt
tcagcaacat
gtggtgacge
acctcattgg
cgaacagcga
ggactgttct
acacttcggg
actggtacaa
agggtaatgt
tattcgecegt
tceccaacac
gctggcececte
tcaaggccaa
gcgcggecge
cggcctactce
ggaggacagt
cccagggtet

gtggctacta

accccaaaga

ccectecteeet

PCT/EP2003/005726

gaatgccgtc
gtacgacaac
gggtagctct
cattatccag
tatcaccctc
tcgtecagatg
gtttgatggt
cggatacggce
ccgttecececece
caacactggc
gatggtccag
gaacaccagc
tttgatcage
tggtgagtce
cgcecggtatt
cacctccget
tgaggctgge
caccaacggc

tggtgctect

\l}

ccccecagttet

tctcacegte

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380

1431

60

120



WO 2004/074468

ttctccatct
ccagacctce
ggctaccccce
tacgacctgce
tccgeceecga
attctaccaa
accttctacg
gctacctcta
ggacgagggd
gttgttottg
ctagaagagg
gggatatggce
gaaaaaaggg
gcagatggat
tatcatgagce
gagaaattgc
ccattegtgg
tcgaatgggg
gatgtgecttt

ctgggatata

£

<210> 24
<211>
<212>

<213>

DNA

<400> 24

1101

tcctcectacge
cagacccaga
caaccaaccc
ccacaaacac
cpctccaagg
agggtgatcg
tecttttacge
cttctcecggg

agagggggaa

attatactga
gaaagaaagg
aagtcccacet
ttaaacatct
tatgtggtga
cgtggtggta
cgagggctgg
ataaagaagyg
atgtttatge
attatcatta

attatttgaa

23/178

pectinases.ST251
cctctacatt cacttccage cctccattat

cctecectcecece
caccatccct
ctactacgcce
accatggacc
caaagccccea
gacgagccat
ccctggggga
ggagtacccg
cacccagacc
aaaagggaga
gaagcctaac
cgcccacgag
tacgacgggce
tttgtggttt
tcttgacatc
gaaagatcta
gcetggggga
tttgaatata

gtatgtggat

Aspergillus niger

atgctgccat ccctgecttte cgttttattce

ctggcgcecece gggcegagtge actegecggg

gattatccce ttcccaacct gggcaacatc

tcceccagaag
cccetgeaca
tacggctccyg
aaagtcggca
tgggcaccga
agtggatgtc
tgggaggacc
tttgataggg
caaaccgaac
ggatacatga
ctgcttcata
cccgecagceca
atgcatccca
agttggggga
cgcgtcggac
gtggatggag
cagégcgtgt
tetgtggggt

gggtggcegg

ttcctgetet
atcgacacca

gttgctcatg

actcatacaa
tccacgacece
gccctcacat
ccgtectcga
ccgecctegt
gcgatagcgce
acggggcgat
cgaatgcgat
ccteccgaagg
ccttcggcecag
tggacaagca
tccacccace
tcgaggggge
agtgctgtca
gatcaagttc
gaggggagat
tgagtgggga
atgagtttaa

ttccactatc

atgcagtgaa

agtccttctc‘

accctaatgt

PCT/EP2003/005726
cccacaaacc 180
atccatctac 240
cagcatcctc 300
ccccatceccac 360
tgcagatagt 420
ccacgacggt 480
tatcggegtg 540
agctatctcce 600
tgatgttagt 660
agagatctct 720
tttctggacg 780
gggagaagaa 840
aaccaaaaaa 900
gtttatatcc 960
ttttgatceg 1020
tcctcaaggt 1080
tgtgtatggg 1140
ggtggaggga 1200
ggaagcacgg 1260
ataa 1314
cgctgttcceca 60
taagaccaaa 120
cattcagcat 180



WO 2004/074468

gatggctatt
ctcagtgggce
cagaaccgct
ttctacgcga
actcccgteg
ctgtcggaca
caacagaccg
ccattggctg
gcctacatce
ccttactact
ccgcccatgg
ttcgtggata
aaccatggaa
gccgatgtcet
cacttgggat
gtgaatgcca
<210>
<211>

<212>
<213>

25
957
DNA

<400> 25
atgctttegt
gcatgctcgg
acctactttc
ggtccctgga
gcctceccaacc

gctagctcta

tctacttgta
cttgggaaca
ctcgtcecttg
tcagcgagaa
gtggaaactg
tctatcectta
gacagtctca
atgatctcct
cagatgccaa
acctgtggtt
gagacgagta
aggatggcca
ttgtctatgce
tgtattacca
ggaactatct

acggcaaata

ttgtcttget
gaacctgctg
gtttctcgac
ctgatctcgg
tttgggctce

ccctgggeag

24/178
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caaaggtggt
ggtcgggacc
ggccectacg
cggcagtecge
gacggaccat
ctcggtatcece
cctgcetttac
ttcegtcaaa
gtccaagcct
cagtcacggce
caacatccgg
tgataccctce
ccctggtgga
ttatctcaac
gcactatgta

a

Aspergillus niger

tctttgtgta
ggcacacgac
aggtggtggt
gtatgcactg
ggacgtacac

ccgggattce

gtgcacattc
gtcctggacg
accattcagc
gacagcgcca
ggcgctgtceg
aatgcgatag
gggagctatt
accccgaaga
atcgagggcet
aaatgttgtc
gtcggtagat
aagggcggtyg
gtgggcgtgt
actacgtctg

aatggatgge

gcgttggtca
cccaatgtca
gtccatatct
cctaacggat
tacgtagatg

accattggag

cgattcacag
actccagcgt
acgacaaccg
ttggagtcge
tcaacaccgg
acggcgcecatt
ggcatggtat
ccccaaacgc
ctttcatgac
actttgatat
ctaagagtgce
gtaccatcgt
tgatcaacaa
gtttcgcaca

cagtggctgt

acgcctactc
ttcgeegtgt
cctctgecag
ccatcgttac
gcacatacta

ttgcaacctc

PCT/EP2003/005726

agcccgcetcce
gatcccgaaa
tttctactge
ctcttcggat
caagggagac
catcaccgat
tttctcggtg
gaccaacctg
ttacaaggcg
tcacgetttt
gacaggtcct
ctacggctce
tggcagcgaa
gggagacgcg

cgaggggtat

agacccgggt
gtcggatgga
cgccatcact
agtgggaaat
catgtactat

caccaccctg

240
300
360
420
480
540
600
660
720
780
840
900
860
1020
1080

1101

60
120
180
240
300

360



WO 2004/074468

gaagccgact
tacaacgcca
tcctactygge
acgcccacta
tacgagtacg
acctccctge
acgggtaact
ctggccagcece
cacggtattg

taccagttcg

<210> 26
<211>
<212>

<213>

DNA
<400> 26
atgttgacaa
cctagtcette
accctgtacc
ccectotececct
tcecetggttce
aaaggcctcecc
tccacaggcg
ccatccacac
tggctcatca
gtagttctcc
cgtccagtcc
tggtatgecat

tcgacatcge

1485

cctggaccga
ttgaccccaa
aaggtctcta
acttggccta
gaggctacta
ctgcccaggg
ttgtcgacaa
acgactatgt
tcgtctacta

gctggaacac

gccagccgcet
ttgaagtgct
tattttccac
taaccaccaa
gegegegedgyg
cgtcactgcet
agggtgagaa
ccccaggadg
ccctgatage
tgctggacga
gcgtcgtgea
acgctacagt

ggaactttag

25/178
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ccacggcgag attggtgtca cctegtcttce

ctggatcacc
ccaggtggaa
caacgcatcg
ctacctcacc
cgatgagtac
ggatggtgtt
ctacggccct
ccactatgcc

gctcacctgg

Aspergillus niger

gagcccaaac
catccactct
caatggctca
acacagagta
atggcaacat
gaacagcagc
tgagagtggt
ctcaaacacc
tctaagcegta
taaacacaac
tgacttccee
cgeccacacceg

cagctggacc

attggcagca
atgaccgact
gggaaccatg
ttctcgtecg
cgcattgteg
tcatgcctga
ggtggacagyg
aacaagaaca

actgatgggt

tgtcctcace
ccccatgage
cctcattgge
gtaaatgaca
cccagaaagt
agcaccaaaa
agtactatat
tccatgatct
gccataatcg
gacgatccca
gacccgggte

gacaatcctg

tggttgcagg

cccectatct
ccctgagegce
ctatcgaggc
gcaaggctca
tttgecggte
acagcggcgg
gtatcatcaa
ttggcctgge

ggcctgttgt

gtcgtgecta
cgttatcact
tcagctacct
ccectecagte
acattcaggt
aatggacaca
cacccaccaa
ggacgcggaa
tggtggtgat
gctactacaa
taatccaggt
acgtccctca

gatacgatgt

PCT/EP2003/005726
gtccacccct 420
ccaattcgge 480
cagcagcagce 540
ttettacctyg 600
ggggtacacg 660
caagactgga 720
aaccaccgtt 780
caccaccagce 840
tgtcgatgac 9500
ggcgtga 957
tcatcactta 60
gaccctcaaa 120
gactcctcaa 180
tgaagactat 240
ggataccatg 300
atccacccca 360
gccgcececcegag 420
gaagataata 480
aaccgtccca 540
cagcgccaac 600
gaacagcacyg 660
cgtcccggta 720
tatgcctgea 780



WO 2004/074468

attagcagtt
ggccactteg
ggcgcecgcetg
ctcgectgtce
gggaccctet
aacaacggca
ggagtcaccc
ttagtcgagg
tcgcattget
gggcegtata
cctggeggatyg
gattatagat
<210>
<211>

<212>
<213>

27
756
DNA

<400> 27

atgtggaccc
acctcaccca
gaccccggcet
aaccgcacgg
gaagccctcc
gtcegeegtg
caccaccacc
atgctcecgece
tacatcccaa

tceggettee

gggaaacgaa
tcctcectacta
tctccaacgg
cccgcgaccea
acgtcgtgta
agaaacccat
ccgtcggtga
ctcecggecat
ttacatcgtc
ccagggctga
cgacggcttce

gtagagtttc

atctaccatc
ttgaaatccg
tecgtecaage
tgcaagtagce
ccactttagce
tacattcccc
cccagaacga
accactgcat
acccaacccce

tagacaaaga

26/178
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tatgaaccag
ctcaggcgaa
cacaagtccc
cggcggtgee
caaagtcgac
cgtctccacg
tcccgttgaa
tattcgaact
gaagtatagt
gaggcccettg
ggttgatggg

agggaagcca

Aspergillus niger

cctctgtgece
agccaccgga
cgacgacggc
caagtccgea
aggctgggag
atcccatccce
cggcaaatac
cggcaccgca
cctctectge

cggctcacgce

tacgctcegg
ctaaaagact
ctaggaccat
atcgaccccg
ggcaacagca
cccatcatgce
attctaacca
gatcgcggca
gttaagtatg
tteceggtetg
tctaggattg

tcaatactat

ctaggcctca
ccctggetag
acctggtacg
gacttcaaaa
acccaaattg
atcccettec
gtcctctact
gtctcagaat
cgtctcgacc

tacgtcgtgt

acgtgattca
ggctccgeca
acatccccca
cccectteag
tcggccacgg
tcecaacaact
acgaaaaagt
tctattatcet
catggtcaac
gggactttgg
tttttcatge

cctag

cgctaatcac
cccttgacac
ccttcecgggac
catggaccct
accactgggce
cccaaatcca
acagcggcga
ccaccgatcc
aaggcggceag

tcaaagtgga

PCT/EP2003/005726

acgcaaagac
ccactgcgtc
caacaccacc
agacgtcaac
cggaggctgce
caaagacgat
cgatgggecg
gttecttetet
atcgttaaag
gctaaagtct

cttttgtggg

atctgtgata
ggacttccca
gaacggcaac
cctecgacaaa
cccagacgta
aactaaccac
agcacaacaa
cagcgggccce
catcgacgcg

cggcaacagce

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440

1485

60
120
180
240
300
360
420
480
540

600



WO 2004/074468
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atcggcaacg gcggggactg caacaacggc attgcgccat tgaaacccac cccgattectt

ctccaaaaac gacgggccgt tggtggagge

ctttttgttt tactcgacgc attgctatac

<210> 28
<211>
<212>

<213>

DNA
<400> 28

atgatagcgg
ccggttagee
gcgtcgecaa
tatggggtta
cagaataatg
gtcgacctca
gtatctgtag
atacctgtga
acgattatgce
accgtgaaga
gctcctgatg
atgctgaact
ctacggaatyg
ggtggcaata
gggcecgteg
ctcggattgg
gtctgggacg
gacgatatca
atgcgagcge

gaagatgact

1941

tcgcaaaatg
atgattatcc
taacattgac
tgtttgaggt
gcttccaggy
tgcaggactt
attttgaagc
tgaatgcaac
tacagcttgc
gctcatgggg
gtgacaatga
tcggtctggt
atgttgcgac
atctagaagg
ttgatcgtcce
acgaatatct
gcaaatcata
tgaacgagct
aaaacgggcg

ttaccggcgg

Aspergillus niger

gctatacgtt
tgctctggea
tgttgaagag
aatatattca
ggacgatccce
gataaacccg
aacggggttt
gtattecgtgce
tggatcaacg
aaagttcacc
gtggcgectyg
gcagctgttt
atttctggaa
actacagatc
cgggagacag
ctggtggtgc
cggcggcatt
tgagtacctc
cagcaaacca

atgcgacaca

cccgaatttg attctgcatg gggacacgta

ggatga

gctgtgacgag
gcaagggata
tcgggeggga
ggtgatggag
ggcttgactg
gtcagcggtyg
gtaggatttg
cagttctgga
aatgatacta
cattatcaaa
ctgttcaatg
ccgcctacgt
aagacagctc
gacagccgtt
ggcgactggt
gaagacatga
ctatccggeg
ctcgggcecgyg
tggtccataa

tacccagacc

cgtatttcca
atggtacaaa
atcagtctag
gcattcacgg
catacaaagc
caataacgtc
ccaatacagg
tgatgggtga
tttatgcecttc
cttcttttaa
gatcaaagat
acaagtcgag
cctettttet
ggcagtggaa
tctacccaaa
acatggagcc
acgatctcca
tcaactccac
actacatcga

gcttctatca

PCT/EP2003/005726

660

720

756
caagttgagg 60
cggcagcgtyg 120
tcctetgett 180
gcaattgctc 240
ggtecgggecce 300
ttectttgeag 360
gtacagtggg 420
atactcagga 480
gcataatatt 540
ttcgagcgca 600
ggctggaggg 660
gtcaaatgga 720
dccgattcccg 780
cctaactgtt 840
caccgacgcg 900
cgtcctcgee 960
gccatatata 1020
ctacgggagt 1080
gatcgggaac 1140
gatttacaac 1200



WO 2004/074468

gccatcagca
ctcecegattg
gacctcgtcg
ggggaatatg
tgtagctgca
atggctgegt
ttcggetteg
atgttttcta
ccgetgtact
ggcgcccaga
atgctgtatg
gtgaagaatg
gctgttttgt
<210>
<211>

<212>
<213>

29

DNA
<400> 29

atgccggceta
ccaccaatga
ggccatgact
tgcctgeatyg
tccacccage
ccatgccgeg
ggttatagct
gccggcatca

tttggattac

1191

acagctaccc
aacccccace
ccatgttcga
gatgtcggga
gtgaggcagc
atgcgecact
actctagtcc
caaatcgcgg
gggttgcatc
accagactgt
ggccgcaaaa

tgactagctc

cggtgtggtg

ctgaggccge
acctggttct
gccéttttcc
ggcggecttc
tctttegeca
ctcacctatc

acaagaacct

attccgttcg

aacttggage

28/178
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gaatatcact
cggcctgata
ctactgggat
taccagcgag
gcatatgatt
attgcagcat
tgactcgetg
ggatactatc
caggacgaat
acgtgtaaag
tgcgaccaat
taggggcatt

a

Aspergillus niger

cagcaccgtt
tcacggtttt
cattcacgcce
ttacacgtgce
tattcgttca
gcggggcgga
taaaggtcaa
ccagegtgtg

tggcaagegyg

ctcatcgcat
tacgactacc
aaccagcctce
gcagacggga
ggcctggaga
ttcgggtata
actccctcega
ctcectgtga
agcacgtatt
gtgccccaaa
ttggtgcata

tattcecctgg

cattecccac
agctccgttce
acccctgett
tcetgtcetga
tcttetgetg
catttcttet
tceccaagcac
tggggtcaat

gtcaaggcgg

cgaatataga
attactatcg
gcacgcagcc
tecttetggte
ggaactcgga
cgcagtggte
cgtcatacta
atacaactgc
ttgtgaagtt
ccaagaccgg
atattactgt

atatgccgec

cggtctctceca
ccgggctggt
gcecctetgge
atttctgcca
gcggcgetgce
cttttgagcet
tcgagactat
tccagtcatg

ctggtatgag

PCT/EP2003/005726

ctacctgtgt
caaaccggat
catcatggta
ctctatgcaa
tgtagtgaaa
gccaacgcecta
tgttcaacgg
cacatttgga
ggccaactac
gcatgtagaa
tcagccgacg

gtggggggtt

ttcgattect
cgccggcaac
agattataga
gactgaactc
cgattctatce
agaagatgaa
cctcgetgaa
gcatttacaa

tatctatctg

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920

1941

60
120
180
240
300
360
420 -
480

540



WO 2004/074468

gaccttcatc
gcecggtettce
tactcgggceg
catctggatg
acgggcgagce
agcgcatcag
aacaagcctg
tettgtttet
gagaaactgg
ccggcctgga
aggtccacgg
<210>
<211>

<212>
<213>

30

DNA
<400> 30

atgaagtact
gtcggcgtgt
acccecegtet
cgcgtecattg
actggttgceg
tggtgcgaga
gtcctcggta
atcaagggca
gcggttaccyg
tgcgacctgg
cttggaacca

gactactccg

1140

tgaataacaa
tctggcecetet
cttggggagt
acggctggag
tactgaacac
taaatatagce
tagtagtggt
cagatccgag
cagctgtggt
tcaccaatgc

atgaggttta

ctactatctt
ccggcectetge
accccgacac
tecctgaccaa
ctcectgggg
actacgagcc
tcaccgtcac
agggtctccg
acatcaaccc
tctggatcga
gcgccgacaa

ccacctgcga

29/178

pectinases.ST251

cattgatatt
tggtgagacg
caaggactcc
ctgggatcag
agacttcgac
atctctgaag
ggagatgaac
attgatttct
cgaggccact

tggggtgggg

tgcgagettt

Aspergillus niger

cagegcetgcet
tgagggtttc
tatcgatgag
gaccttcgac
taccgcttee
cgatgctcece
ctccaacaag
tattgtcagc
caagtacgtc
ccatgttact
ccgegtetet

tggctaccac

gagatcatct
agcagctact
aatttagcaa
cagagttact
tacttcggeg
accagcctgg
tggccagttce
ttctecggtcg
accgatggtc
tcgagctgeg

gatattctcg

gcecgetgttt
gccgagggcg
ctggtctctt
ttcaccgaca
gcectgcecagg
tctatcagcg
tcecteateg
ggtgctgaga
tggggtggtyg
accgcccgcea
ctcaccaaca

tactggggca

caatcggtaa
caaacatcgg
cactacccaa
tttataagac
ttttatacta
cgaatctgca
cgtgcccaaa
cgggccagcea
agggggtgta
atgaaaacct

ggaagctttyg

tcgetggttce
tcaccggtgg
accttggaga
gcgaaggtac
ttgctattga
ttgaatacta
gtgagggcte
acatcatcat
atgctattac
tcggtcgecea
actacattga

tctacctcega

PCT/EP2003/005726

tgagatccge
tgcactgctg
gattataatc
ggttctgtet
cctgttcetac
gtcgatctac
tecctgagtac
gcagttcctce
ctactgggag
tatggtggat

a

cgccgctgea
cggtgatgcc
cgatgaggcc
caccactggc
ccaggacgac
caacgctggt
ctctggtgceca
ccagaacatc
tcttgatgac
gcactacgtc
cggtgtctcc

tggtgacgce

600
660
720
780
840
900
960
1020
1080
1140

1191

60
120
180
240
300
360
420
480
540
600
660

720



WO 2004/074468

gacttggtca
caggacaaca
tttgagatcg
accgtccttg
gtctgctcca
ttctecgagg
tcecgettaca
<210>
<211>

<212>
<213>

31

DNA
<400> 31

atgcactaca
gcecggegttg
tececececegtet
cgggtgatca
accggatgtg
tggtgtgaca
atcctcccca
atcaagggca
gccgtcaccg
tctgatctgg
ctgggcacca
gactactctg
gacatggtaa
cagggtaaca

ttcgagatcg

1140

ccatgaaggg
ctctcecctceea
gtgagggtygg
agacctacga
cctaccttgg
acagcacctc

cctctgttge

agctgcectttt
ttggcgeege
atcccacgac
tecctggacag
cceceetgggg
actaccaggc
tcacggtcaa
agggtctccg
acatcaaccc
tctggatcga
gcgccgacaa
ccacctgcaa
ccetecaaggg
ctctgctgea

gcactggtgg

30/178

pectinases.ST251

caactacatc
ctgtgtcaac
ctacgtcectg
gggcgcggec
ccgtgactgt
tttcectcteo

ctctagegtt

Aspergillus niger

cgctgetgece
cgagggtttc
tactgatgag
aaccttcgac
aactgcttcc
cagcgcccce
ctccaacaag
tgtggfcagc
caagtatgtc
ccatgtgaca
ccgegtcacce
cggccaccac
caactatttc
cgccgtgaac

ctacgtcctg

taccacacct
aactacttct
gctgagggca
ttcaccgtecce
gtcatcaacg
gacttcgagg

gttgctaacg

gcagcatcct
gceccacggtg
ctggtctett
tttaccggcea
caatgccagg
aaggtatccg
agtattgttg
ggtgccaaga
tggggtggtyg
actgctecgceca
atctcctatt
tactggggcg
tacaacctca

aacctcttece

gccgagggta

ccggccgtag
acgacatctc
acgttttcca
ccteccaccac
gcttceggete

gcaagaacat

ccggtcaggg

tggccagcege
tcactggtgg
acctcggtga
ccgagggtac
tggcgatcaa
tgacttatga
gtcagggcac
acgtcatcat
atgccattac
ttggtcgccea
ccctcecatega
tgtacctgga
gtggccgeat
acaactttga

acgtcttcca

PCT/EP2003/005726

ccccaaggte
cggccacgct
gaacgtcgac
cgcecggtgaa
ctccggeact
tgectetget

caacctgtaa

tgtcagtgce
tggcagcegcet
taacgaacct
cgagactacc
cctgcacage
caaggcgggt
caagggtgtc
ccagaacatt
tgtcgatgac
gcacatcgtc
tggtcgctee
cggcagcaac
gcccaaggtt
cggccacgcece

ggacgttaac

780
840
900
960
1020
1080

1140

60
120
180
240
300
360
420
480
540
600
660
720
780
840

900



WO 2004/074468

actgtggtgg
cagcagtgcg
tcgatgteeg
gctcacccce
<210>
<211>

<212>
<213>

32

DNA
<400> 32

atgaaggtce
gttaaaggcg
agctacccca
gtcgtactca
tgcgcaccct
ggtaaaaatc
aagtccaaca
tactttgagg
cctggttttg
gaccactgcg
acccgcatga
gatgatcacc
aacaactacg
cacgcagtca
ggccgeggte
cccgagaacce
ggccgegett
ggctttttca

ctegcettatg

1188

agacgcccat
cctcegtett
gatcggacac

cgggtaacat

cctteecteca
cggcccaggg
aaaccaacga
ccaagacctt
ggggtactgg
ccgtegtaac
agactcttgt
gtggtgtttc
tctggggtgg
agacctccct
cttggtccaa
actattggac
tctaccacac
acagcgtctg
tcttcgaggg
aactcttcag
gccaggccaa
aggactttgc

ttcctaagaa

31/178

pectinases.ST251

cagcggccag
cggtcgttce
cagcatcatc

tgcccagtgg

Aspergillus niger

acttctctge
tttcgcagcee
ggagcttgtc
tgagttcatc
gaagtcctgce
catcacgtat
tggtgaggga
caatatcatc
cgacgcgttt
caccggacgc
caacttecctt
aatggagcta
caccggeccgt
gtcctccate
atgcttecttce
cgccagcgaa
tagctatage
cggactgact

ttgtgtatgt

ctcttecagct
tgccagectceca
agcaagttcg

accatgaaga

ctaaatgccg
ggcgtgacag
tccetgcetceg
ggaaccgagg
cagctggcecca
gataacgccg
gacaagggcg
gtgcagaaca
actttctttg
caacactacg
aacggcgtaa
gttggccctg
ggacccgcte
cctggacacg
gaagatgttg
gccaacgccg
aaatctggtg
attgcaccgg

atcaagcagg

ccccecgatge
acgccttegg
ctggcaagac

acgctggcca

ccttggetag
gcggeggcga
agagcgacga
gaaccacgac
tcaactccaa
ccaagaatgg
tgctcagcgg
ttaagattac
gcgctgatct
tgaccggett
ccacccactce
gggaccaaat
tcteeggeac
ccatcgaggg
tcgagattgce
catcttgcaa
cttttggcag

ccggetetge

agggtggatt

PCT/EP2003/005726
caacaccaac 960
caactccggce 1020
cattgctgeg 1080
gggcaaataa 1140
cgccaatgtt 60
tataactccc 120
accccaagtce 180
cgagaatgga 240
tggatggtgt 300
cattcatatc 360
aaagggtctce 420
gaacctcaac 480
gatctggatc 540
ccacccceaac 600
cgcaggctgce 660
taccttecag 720
gaccctcettce 780
cggtgacaag 840
ccccgecaaqg 900
gtcegecttg 960
ctctgaaact 1020
gacggatgcet 1080
ctctaaggct 1140



WO 2004/074468
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cggaatttcc ttcacgtgaa gcagccaaac tggttagatc caacttga

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

33
4506
DNA

<400> 33

cattttatta
tataaatagg
tgatagcgcet
gcgaattgge
gttatacaac
taaaaaaagt
tcgecgtcaaa
caagcctgaa
cgcgatacag
ggtgcaggcet
taatttctct
gatttctgge
ttgagttggce
taaatggatg
acggcaaaca
ctaacccaac
tcttggcteg
ggctaaatgg
tgaaacagag
ccacgtgetg

caacgcacga

gcttaaaatt
ccgaacaaac
cagtatacgc
gacgccaaaa
caaggccgag
gcggtgtaag
ataaattgag
gaagcgtaat
ggcttcagtyg
tataactggg
aatagcagcc
tggatcacat
attactggtc
gcccctaacg
agggtccagce
taattggtgg
tgatgtggaa
ggaatgcact
ctatcctaag
gccgctactt

ttgatgccat

Aspergillus niger

tcaggagata
gatttaaaag
ttatatttca
attagcaatg
gcaagacgag
gtgtaataat
cagaggggca
tcacaaacta
atgaagaata
acgtgaatac
ttgggattga
gaaacttcgc
gctctgcégg
tccaccctac
gcggcacggyg
agaattatcc
gattccgaca
taatgtgtta
cgcttcttea
caggcacgtt

gtaaattcta

ggcgcecgaag
tcaaatatga
ttgaagctat
ccttagagga
gcagttacta
tggacgagta
tgcccaaaaa
gaacccagtc
atagccaaag
tcgtggaggg
ctgtgctcaa
gagaatcccc
ggttcaaagt
cgaaagagct
cagccttacce
aaagctcaag
agaaaatctg
ttgtcataag
tgtatgagaa
ggcatcgaaa

tacgctcgga

cagattatgt
agtaactgta
agagccttgt
gaatttatgt
ctaagatata
tacattcaaa
gataaacaag
atcgacaatc
cggccgcaat
tctacagagg
actacggccce
actatgatga
tcaccataag
cgttccgagg
cgtggacttc
ctgcatgccg
gcatgtataa
gaatttagtc
aagccattecg
acattccttg

aggaaacagc

PCT/EP2003/005726

1188
ctatttggat 60
gtcgatgtce 120
agatatggcg 180
taagaaggga 240
ccgegtgacg 300
gatatatcct 360
cgcttttaca 420
tgacagttct 480
caagatgata 540
tcgattgcga 600
gctcgectgta 660
acctttgtaa 720
gggtcgaatg 780
tccggeatgg 840
ttacaaggat 900
tgtatgectet 960
ggatcctcea 1020
agcaagtgat 1080
ttttecgatta 1140
acaggtacta 1200
ttgccgtecg 1260



WO 2004/074468

catgctgttt
ccatattcat
gggtgggtag
aaatgctact
attcatcatg
gtctagcaaa
caagcccgec
aacagatgct
tttcctacca
catcgatttt
ccaggcattt
cgtgaacatc
ctggatttge
tggtggagtyg
ggactgcatc
ctgattgcaa
atatcggatg
gcctactgcet
accgcagcecte
ggcattcegt
cgttcaaacc
gtatttctgt
acatctataa
gtgttcctge
ttacctatga

atgagtecgaa

gccaagagag
agcccacgat
ttacacggcet
ccttgtgect
aagctcccca
actccttecg
tctggacgcece
gccectggta
ccgggtgact
gccatctggg
caatacacat
tacggcgatg
tagggaaaga
cgatggctga
atgccaccat
actccacgga
ctccagccaa
acctgaacct
gaatatcgtg
aactgtattc
aaactccacc
cggcagcttg
catctccatg
tgatacgtca
acacatgcaa

gaaccaaacqg

33/178

pectinases.ST251

gtcctgecac
ttagcctgtt
gaggtgtcac
cgttaatacc
tcctagtgac
cgcctacgat
agaacagcac
ttcttgecge
ttgtcgtege
gcaacatcac
teccagactge
ggaagggggt
ttaatgacct
ggattccagt
ttctgggcetc
catcctcatc
ggtgcgactt
gacttgtact
atccaagact
tctgaaacgt
cagattgtca
ggtcaatacc
acagatgcat
ggatcaacca
agcgagaata

atgtgcgatt

ttgacatatg
atctgcacgtc
gacacgacag
ttggttccta
tctatttatt
ctctgcatat
aagcaatgtc
agcccacact
aaccgcactg
tttcaaaaag
gagtcttttc
gattgatggt
tgatgttcta
gtcatgcgtce
acgatgctca
agtaatatga
ataatatcac
gtgactagaa
caagaattgt
cactcatggt
tccaaaatct
aaggggaaac
cagatgtggce
gcggtggagg
acgatcacat

catatcctgt

cttagtccgg
tcggagcagce
tcaaattcta
aaagcaacaa
actctgccceg
ccgaaatctc
tgtgaggtca
tgcaacaatg
gatctcacat
gatatcgatc
tggcgatteg
gaatattttt
atataggagc
cttgcctect
actccccaaa
caatgttggt
ccetgtttec
cacagatgge
caacacggac
ctcecgectta
cgactgcact
ggatatcgte
ccgaatcaag
actaggcecgce
catttcggtce

acgtacttac

PCT/EP2003/005726

ctatatttct
caatatccac
ctttaccctce
ttccaagcca
cgctttgegt
cagggaactt
agccgaacca
ggggcaccgt
ttctaaacaa
tctggacaac
gaggcaataa
tttcttggtyg
tggtcaatac
gggcacagac
ttggttcaac
ggagagtgag
atctgctata
tgggacatct
ggtaagccat
gactgtgtat
ggttcccacg
gaagatctgt
gtctggcectg
gtcecgcecaacg
tcgecagtgcet

aagctcctga

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760

2820



WO 2004/074468

taggcaaaag
ttgaggatgt
ttggagagtt
gattgaccca
aatgtgactc
aatttggagg
gcactatccc
tctatttggg
ccccatggca
tagactttgt
ccagattgag
gtagagtacc
gagaatttcg
tatgttagta
atctgattag
tgaactttet
ttctcageece
tcgggggagt
cagggtccte
ccagcaaatt
cagcttagtg
aaaatacctc
ttccaagaat
gttcaagaat
cctacttgtg

atgatcactt

attcaatagc
acttttcaag
gacatgtagt
cggccactaa
cacccagtgg
acattacgtg
tgatcctgtg
atcttgatag
tcgtgtaatce
ctcacagatc
cgtaaaacat
ctcttctagg
agcgtttgea
tggttagtat
tagtatgtta
gaaatgatgg
tgacaggtga
gggtcagggt
cagacccacc
tctgcataag
tagctcggta
taactgtccg
cttaaaaaag
tgcgcgatgt
catccggtte

tgtaacaatg

34/178

pectinases.ST251

agcaaaaaac
gactttaagg
agtccggatg
cagctgctag
tgactctccc
tgcctgactt
ccgectacgt
taacacatct
taggatactc
gcagctctgt
gtgacgggca
tctctgtggg
tgcaattatt
ggatggattt
tagatttgga
agatataagc
catccegtte
cccccagaaa
acggaccagc
aaaccactgt
agtgagcgca
aaagatcaga
accactatag
gcacaacata
gcattgcagt

gtgggcectyg

tgatcagtct
gaacgacatc
taggtttett
gtctgccata
actttcacct
cggggtacct
ggccttacct
ggccccacat
gaaggaacaa
tgtttagaaa
cctaaaagcet

ttaactgcaa

ccgacggggt

ggtagtaggg

tatacattat
acagtcgtga
cgetgtteag
tttacttttt
tgattatgge
catgaagata
caacagaccyg
cccacaaagt
tggaccgcaa
tatctgaaac

ggggcagggc

tagctaccag

ttcaaagtca
taagaagtac
tgctgcaact
atatcactgt
gcaacaatat
ctgtctttca

atcccccectt

gttgatacct

agcagaaact
cccagtetgt
gacagcctecg
gcaaaggatc
tccgagtatt
ttgacctgaa
tgcaatgaca
atacgggcgt
tggaaageccg
taagttagtt
ataaccgtct
ttttggtgte
atatggctca
gctgcgaagg
tacgtagagc
cactgtcact
agttcttgge

tgctctattce

PCT/EP2003/005726

aaactcgtga 2880
gatcctgaga 2940
ttgcattgca 3000
ccaagacatc 3060
ggggaattcg 3120
cagtagccag 3180
tgggtctttc 3240
tgagatcttt 3300
ggaagctgca 3360
caccggtteg 3420
gcctgagcete 3480
aagatcgtcg 3540
tcecgeggtyg 3600
acattgagac 3660
tgtgatcata 3720
ggcctgtteg 3780
cgtggctgte 3840
cttececagttt 3900
accaaactgg 3960
ttatagaatg 4020
ataagtccgt 4080
cccatgatcce 4140
taggagttcg 4200
gcagaccttt 4260
cgaaggaact 4320
ttcggcaaaa 4380



WO 2004/074468
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ttcaatcctt tgcttctata tgtcactagg tgaacttgaa tacatataaa gataaagggt

PCT/EP2003/005726

tggagctctg gacggtacct ctgtctgtca acccaatcta tactttttce aaaaccctta

tcecatt

34
3196
DNA

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

<400> 34
ggttgacatc

agaaaaaagt
tatgccatta
cgagattggc
atggtgggcg
gtatggaatg
tgccgagecg
tagtacgcgt
acttacattc
cccctgggaa
gcttegtgea
gcecectgecage
agacagcatt
ttacctctet
gaaccatatg
tcgacgegtt
atatcaactc
cactcttggt
tgacagtgga

aatcaatcca

gctgctgett
gagagaatat
tctectatttg
tegtttgggg
atggcgattg
atccaggcat
agagtggctt
ggtcgcatat
tctgcaggat
ctgcagatcg
cgtcggggta
ccagtatatt
ctcaccgagt
cattgtccct
cgaagtcaaa
gactacctgt
cgttatgaac
aaataaatta
gcaccaacat

ctgcctggat

Aspergillus niger

cggcgttece
agaggacaaa
ccagtcetegt
cagaaagtgg
ataggtgaag
acaatatatg
tcgacttagg
ttgaagagcc
gcaaacataa
tggagaaatg
aacctacccce
tacgtgcttg
aatcaagcca
tccatctege
ccaggcggat
ggttccggty
acgacatggce
cctatgtatg
ctectactgg

cttgggtggce

tgcggcgeat
gataaaaggc
ggaaacgcac
agaggtctta
attgcatcat
tatagtgtac
gtctcgactc
tggeggggge
tatatatgcg
ctecgecgatga
gggaactgag
tgattcagtt
tggcacctat
tatccgacca
cctcagaaat
gtcgggtgat
tcgatgatgt
taatattagt
cttaaccact

aaagacattg

atgtccactt
ggggctgagyg
gttagcgttyg
atgatttagc
catcatcact
agatcccatg
gaggtggaac
aaatattagc
aatacgatga
tttgcaccta
gggttgcatg
acatttgtgg
agcgttgaaa
agcgaggaat
tgatgatgtg
attctcaaat
ggagattgat
ttettotttyg
ccctececgt

tctttgaagg

agagaagccyg
gtcaatttta
gagaaagcaa
cgctggetgg
acaatggtcc
atgggtgata
tacactatag
taaagcggac
taggctcgta
tcacagctgg
tcatggtcca
tttatcctga
atcctcctet
ggtcatgcaa
cctgcaattyg
aacacttacc
ctacagggta
tttctgacaa
cggctaccag

acatggatac

4440
4500

4506

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140

1200



WO 2004/074468

ggaacattca
ccacggcgac
cgattcgtgce
tgaatgcatg
tcgattccat
ccgeatgttg
cggtgcaaat
tgatgatagt
cactagcggce
tgttgaacgce
caagacctgg
atgtacgtcc
gatgcatccg
acaatctcte
cagattcgeg
agctttcagt
cgaatagcgyg
gttgggttca
cctagcaaac
gcttggttceca
agcaaaccta
gtaccgattg
gttttagcta
cataactcca
gtgctggcat

tatcagcegtyg

atggaagtgg
cgaaccagcet
agagccagat
tagctaacaa
ctacgtgaac
aatcgggatg
actatctaca
atcagcacga
ctaggcattg
cttaaaatect
acgggtgacc
gcgtaaattt
acatcgtcge
agtgtacgac
atcttgtett
gtagtgctgt
ggaatacgac
attgcactgg
aggttctegt
acatcgtcag
tttggttgcc
ctgattctga
tagaagactt
gctectgggta
tgggctgata

gaaggattgg

36/178
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ccaaacctgg
gacggtcteg
gtggtaggta
tacaggacaa
aatctgtatg
caagtcacgc
gcaaaaacat
aagccaattc
ccatecgggag
caaacatcac
aggtcggata
atccaagtcc
aaccaacttg
gttctctggt
caccgatatc
tgccecegtgt
ccatgcagaa
agatgtgtat
tgaggcgett
ttgtgtatgt
aacgtagtta
acgcctccaa
caattctata
atatagttgg
tcaatgcgaa

atcaatgctc

tatagatatg
ggagcaatgyg
tcgttattca
tgtctatcat
atgacggcgg
ctctgaccct
cacattaacg
tacagatatc
tattggccaa
atatgagaag
cccgcectaat
tttgttgatt
aagaccaaca
gcttcaggga
tctggaacga
gaagatatca
gagtatctgt
gttgggtcaa
caagatttcc
ccagctactg
tagtaattag
tataataacg
cctgaacgta
gtataaaata
ataaaagaaa

ttcttgtcecg

ttggatcgac
gcgcagtctt
tattgcgcecca
tcacacctcg
ttcagcacgt
atttaaatag
aactgggaag
acgatcgcaa
tataatggtg
acaactcatg
ggaggcggcyg
ttaaccatcce
acctcaaaqgg
actgcaccaa
cagactcctc
ctatcgagaa
gtgggaatgt
gtgctactgg
agtagcataa
atgtgattga
atgttgatgt
aaacatacaa
accagccctt
tgcagttatg
ggataacata

tttgtgggtyg

PCT/EP2003/005726

gtcgaattac 1260
caaggggttg 1320
tcttgctaaa 1380
aactcgtggt 1440
tagtaccgtt 1500
agaacaccga 1560
tcgtcaacgg 1620
actgcacctt 1680
cttttgagac 1740
ccgtgtactt 1800
ggggtttggg 1860
taccatggca 1920
tgctccattt 1980
ttccaaattt 2040
agatgttgeg 2100
tgtaagtttg 2160
ggatgggacc 2220
gggatgttag 2280
gtactgaaca 2340
ttagaatgtc 2400
tgatgggaat 2460
acccattatt 2520
tggtaagcgce 2580
gcccgtcegga 2640
atattctttc 2700

gactgttgceca

2760



WO 2004/074468

tgctccatte
acataaagct
ccaacagaac
gcagacggtc
ttaatacccc
ctctgggtcg
ttgatcaagg

atcaatctca

<210> 35
<211>
<212>

<213>

DNA
<400> 35

ggttgctgtt
tctccateeg
ttttgeccecag
cgtgcgggac
cggctgaatg
tcaggggtge
ggtggaattt
gcatggagtc
tagttcggta
ccggtcagcg
cattcacaat
gcecatgcecagg
accaagatga

ttattttece

3826

acggctatca
gctgctaata
gtggaatata
tgctccaacc
aggtggtagt
aagatggtct
cctttcatca

tccagt

ttgtctgttc
acacacaggc
aaagcgaaga
ggatcgattg
gcaggatgaa
ggtgttggtt
cctacagaga
ctcccecgggt
gaagtagcac
ttcattaaag
gcaactaaga
taatgtggaa
cgtccccaat

cgaagaccaa

37/178
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cggtcatcct
gacgtgaaag
tagcacagag
tagctacctc
tgatgttatg
agcaaaaagyg

catttgagcet

Aspergillus niger

cgcagactgce
ccatataaac
ggggtcgeta
gcttgaggga
tcaatcaaat
ggctgcgeag
gccegtegat
tttcteegea
cgaagtctgg
gaactcaatg
gcttceggttt
aacsaccaca
attatggcgg

tcgtactgga

gatcgccagt
caaaacacct
ctgctatgta
ataaaaccct
acgccaattg
tgtcgetgta

aatcaacttt

agcacccatt
atctcagcectce
gcttcgagga
cactctgggg
ataagcgaac
cagtaggcta
cgtgcatgaa
cagggaaact
tetgacegte
ctcccaggea
tgctctettt
atgtctgcac
cgttcaaaga

ttgcgacgag

gcceccaaag
tgttaaggac
tgaggccgag
gcactggacc
actccattgg

gggcggtaca

atgatggaaa

accacacaga
gagataatgt
gttaatatcg
taaattagtc
aagcaagctt
gtaggtatgc
ggcgtcacte
ggcgatatta
tatcacctct
cttacttcge
cctggggctyg
cgtccgagcea
gtgtggcaat

actgcatccc

PCT/EP2003/005726
gacaacctac 2820
tagtcaacgg 2880
ctgaaatatt 2940
agggaagggg 3000
aagtaggtat 3060
tttataggca 3120
taatacaatc 3180

3196
gcaatatcca 60
tccceegggt 120
ctggcecgget 180
aggtcagtct 240
tctcacacgt 300
cggcgtcatt 360
aaacgccagt 420
cttggatttg 480
agtggaagcc 540
gcatcacccg 600
gccteegttyg 660
aacgggggac 720
ggaggtacca 780
acattgaagg 840



WO 2004/074468

acgtcgcaat
acttgtgaaa
cctaccccat
ccatcaatgg
agaagggcga
ttattgttga
ggactaacat
gcgataactg
tggaatgggt
cagctcacca
tacaacatcg
ttgggtcaat
cgtgattgtt
caacgaagac
aagttcctac
cctattttea
tggagacaac
caattfcacg
ggtacatccg
cacaacagct
tgggtgttga
caagtaagaa
atatttcaga
agctagcaaa
gttcagacac

catttgcctg

cgaatggcgg
cgctgattcg
tgcgttceag
ctatggcacc
cacgcagccg
cagtttctac
gcgtttcaac
ggtgcagaat
taggttctga
acttcgtcta
acatccagaa
atttggaaga
tceceggecac
atgcacaaca
gaaagcgccg
aacttcaatg
ggttcctatyg

ggatgggtagg

tgctacaata
gggacagggt
tttgtggatc
ggatcaatgg
accctagcat
gcaaacccce
aacctaatgc

gattgatcaa
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gggaagtgga
gtccagtttt
aaccatcatg
ggcggcattg
gggcgtecga
gtcaaggatc
aatatctact
acggatggtt
ctagcactcg
ccaaggcgga
tgttaéctgc
tagcagtgtt
catcgccatt
gcgcctacct
gcgtaccteg
tacaaggcgce
cgggtacaag
atactgagaa
tcgactatga
cttgtaaata
gctaaggaag
gtgacagtaa
agatagtcac
aaagcttgat
aactttecctc

cggcggatcc

cagtaagact
ccgacaacct
ccggctteat
atggcaatgg
tgccatttgt
cgcccctetg
gcaacgccac
tcggtatgat
tatccagata
gatgactgca
cgtggaggca
gctaacattc
agtattaacc
caagacctgg
tggcgatgge
aagcgctggce
caagatgtct
gtctgtggtc
caatgtggtg
tacagctgat
cgatttggtt
tactctagaa
gacgtactgc
aacattcgca
gcttggcetge

ctgtcaatca

ccctecactat
cacctactgg
tattagcggce
caatacttgg
cttttggaac
gagtgtcaac
ggctgtagat
tctttttgte
ccatggacgc
tcgctatcaa
acggcattgc
gcgtggacaa
gtaatccaga
gtecggagetce
tggggcagea
ccttccatca
atttcaaatg
tcgacggtcet
ttgtatccag
ggaggagtgc
gatatgtgta
aaccgaggta
gtgaagaggg
aggcttgcac
aatgtcaatc

ttccaatcct

PCT/EP2003/005726

ccatctegtg
cgtaacaact
gacaacatca
tacacagceg
gtgtctgagg
atcatgaacg
gceccectggg
cgcgctcetag
taccaacatc
gcccegcectcee
cattggcage
ggtcaatgta
tcatcecgeta
tcgtcececcea
tcegtaacgt
gtcaggacag
ttgcgtttgt
cctgctcaga
ggaagaatgc
atgggttgag
tatatgactg
aatctcagca
acaaacaagc
tagcatctaa
atcgtcgtga

tgggtcacte

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340

2400



WO 2004/074468

acggcacttg
tgagtttcac
ccattgagat
ggtcattgta
ggacaggtga
aggcctcecatt
gcctgecactg
accttttcgg
tctcagtgtg
agagttcatc
ttcttatata
tcttcatcaa
gatctctgtce
cgtggctaaa
agccggcecatg
aaccttttgt
cggagatatc
ctaatgcact
ttaaaccaag
cgcgatgaac
gcaatatact
atgtgtatat
ttcgagcatg
caaggcgcgg
<210> 36

<211> 4334
<212> DNA

ccgcaaggta
ccatggaaat
gacttcccaa
cgaccttcat
agcacatctg
cccagccgat
tctectttcea
gtataaatag
ctatctcccg
ccttttteta
tagaaatgca
accctataat
aagaaatcag
gctgccecgge
catagccaaa
atatacgcaa
aaaaatcatc
ggactctgac
accttgtccc
tcagatgcag
acaacgcttg
aaagatccta
ctagagtagc

acgaggaaag
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acgaaccaca
tceccecatect
ccogtectggt
ttaggcatca
cctggtgcga
tgaaggtgat
cactcggcat
ctgccecatcet
ctttagtatg
tcatggtget
tcggctacat
gaatcacggg
caatcggaag
tttgaatcac
tcatctacca
ttcaagaatt
tcttgecaagt
cattgtttgce
aaggacttgce
agctegtcag
gagcacacgc
agcagggctt
atcgacccca

cacttttcat

aggaaggtgg
tgacggtggyg
ggactacact
gtctggcegt
gtgacagttg
tcaatcgceccg
cttcegagtg
ctcctceette
ttccacaatg
catcttttet
cgaagtcgac
tgggggaaca
aatgatgagt
tcatgacagt
gaacaatata
gggcttttca
caatgtaggt
actaggcatc
cagttcattg
ttcttacgte
accgaaatgc
cagatggtca
ttgcgaccct

tgaaagaaac

ctctggtaga
ttgttccgaa
ttgccaagat
gatgaataac
cgtacgtcac
ttegggtttce
actggggacc
ttettccact
ccettteatce
tctaatatat
gctatgataa
cctttatcga
ttcaatgcca
tcegatgeat
atctacttca
acgagggact
tcatacéagc
actcatgtca
cattgttcaa
cgatatctta
cctaagcatc
ggtgcatgca
aaacagggtc

cgagea

PCT/EP2003/005726

tttcgacaga
ggaagtgctg
gggatggagyg
tcgcaagata
tgggtaggac
tgaacatgat
cagaacggcyqg
tcctetecce
atatattttg
atactcctac
ccatcgaccyg
cgaggtcaat
agagaaacac
gacaccaaag
tgaatatgaa
cagtggccgt
ccacaaattg
gtacaatgtc
gatgccatgg
gctcgcagaa
tacacaacgc
catgcacgca

ccagtaccaqg

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780

3826



WO 2004/074468
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<213> Aspergillus niger

<400>" 36
tgctcaggeyg

agatagactyg
cagttaatta
agggtattta
cacgttgacc
cttccgaatce
tcgtggatgce
tgatctgctc
ctctgecacag
tcttgecagcea
cgtattgcgg
catgactgag
gtaaatgatc
gcatcttctg
ggacgagata
gaaagcacct
tatactcggé
ctgctecgatc
tcgageattg
ccgatecctcc
ccgcacataa
gtatcgaggt
agtgatcgcg
tacctgcacc

cgttgacgaa

acacttctge
ggcgcgtgtt
cgagcggaat
catgccatac
ctagaattgg
cacactaaat
agctgaaaga
agccaaatgt
tcgaatgaac
cttcacttca
aagctttgaa
gctaacaact
agcactcctg
tctcttggea
ggttgacgac
ccttgacaca
acgcaatgtc
gctatcaaaa
cttgaettca
ttgcatcccc
aaacccactg
gagccaggaa
ggcctgagtg
gtcatccectt

tgtggccaga

taatatgata
tcgttttgtt
aaatgagttt
ttacgtgtta
gggcegggggt
gctgactcga
agaaactttg
tccaagatat
gcaaacggct
aaatgattag
catgcaaaat
cgtccteggt
catgccatcg
tccaactgcce
tgaaacgctc
gatgattttc
ctacgcygggy
ttgccggagce
gtgcggacaa
tcacaacaac
tcggaaatgce
aacggaagaa
tecgetgette
taggaaacgg

cctctggagg

agtgtaatga
tgttataccce
caatgcatgce
gactatggat
ccggtgaatg
cccattagaa
atgttgtege
ttctgacatg
actattcatg
tgatgatttc
gatgcgtgta
gtaattcata
aacctgtaag
gttgttccce
caggaaccga
tctgtgaaty
tatccaagag
aattccgage
atcgegtcegt
aacggcattt
ccaacaaagc
gatgagaatg
ggccgtacct
acaggatgat

gagagttgtt

taatatcegt
acaaggatct
atatggttca
agggatgacg
atgatggcaa
gtggaccctg
tgttgtaact
ctgtctgaca
tggcttecata
cgaccgtacc
agatacgatc
cecgtgecaggg
aacttagtca
tctttgtgtg
aaaaagccat
atcaggtttg
actgtcaatt
ccatatccag
actectgectce
taggctcaat
ccgtgctgga
ccctcageca
tctctccaga
gtccccaaca

ctcecagege

PCT/EP2003/005726
tgatcggacg 60
ggcttgcgga 120
ctcttcaaat 180
tgagcactgg 240
caggtacagt 300
cctgtgcceca 360
ggagagccat 420
acatggtggg 480
agactccatt 540
gagtgtcttg 600
tttgagatgt 660
tgctcaaagt 720
aagaagcaat 780
gceggtactt 840
cttataggag 900
cgattgatga - 960
gacgcggtgg 1020
tttgcecgtca 1080
cgcatggcetyg 1140
cgccgacatt 1200
ctcttgacgg 1260
tcagtattgg 1320
agaatggcac 1380
tcctetegge 1440
cgtataccta 1500



WO 2004/074468

ccgaattaac
gcttctctte
gaatcagtca
tcaaggtgga
tgtcttcgga
cctggcaatce
cctcgataat
gtgggtgcag
ctgggtgtac
tgtagagaat
cceccgaccgg
tcagaggcat
atgaattccg
gctgaccagc
atggatacgt
tgtatattga
cagcttgage
attcgaggac
cceggggaag
ggacttgacc
actgtgcgag
agacagatcg
gttggtaagg
ttggggttec
agttcgccaa

cggagtgtat

caacggatga
agcgacgata
agtgcctggce
gtggatggga
cgaccgatgc
cggcagcctc
ttttacgtga
aatacggatg
caaggcggagd
gtcacggttt
acggatattg
gatggcattt
gggtttactt
taggatcggg
gcgecaacgtce
cacctggtga
tatctcttca
ctccacttcea
aatatcagct
ttccaggaca
aatgctgagg
tgtccataaa
tttgacaatc
aatcggatct
gcttgagaac

cgaacgccat
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cgactcacct
tcgactactg
gtatcacggg
atggacagct
cagtgcatgt
agttttgggc
atgccacaaa
ggatcgacac
acgatgcagt
acggcggacce
tggagaatgt
gaattcacag
caagagctgg
gtcaattatg
tcagtcgaaa
gggcgatacc
gcgagaacat
gaaacatcag
tcgeecgtgge
tcagtattac
cggaggggcet
tagaagtcag
accccagttg
cgtttccata
aaggtctctc

gtagtcaatc

gaccgattcc
ggtcaacaac
tcatgactat
gtggtacact
gttcgagtcg
tgttcttgtc
ccatgactcc
gtaccgatcc
ggctttcaaa
gggcatcgcet
gacggttcgyg
gtataggtgc
taggtaccat
gtgttcctcc
accttcgact
accatgtttg
cacgcagtat
cggcaatgga
tttgectttgt
gcttccaggg
cccatgcaat
atgcatgtct
tgcagcgaag
ggaccaaatc
cacccegtag

ccgagcactc

cgactcgaga
tcctaccggg
gttgtggatg
tgggccaagg
acgcgagcaa
gattcctett
tcggtgagece
gaccatatta
gggaactcga
tttgggtcge
aatgttecgag
aaccgtectt
gtccttcaca
gaatggtggc
caaggatgtg
aggtactcgg
tgtgacacat
ctcgcaacgg
tctgagaagg
aactatactg
tcgtgagetyg
cacatgattg
ttaagtcaca
atgattatgt
agtctataac

gtgtcccacg

PCT/EP2003/005726
tcggtggtac 1560
tggactttca 1620
gaggtccacg 1680
gaggaagcaa 1740
ccctgegtaa 1800
cgcatatcaa 1860
cagagggcga 1920
cggttaccaa 1980
cgaacataca 2040
tgggacaata 2100
taagtaagge 2160
ccaacgggcyg 2220
gcgatccctg 2280
gggggcggce 2340
cagttacctg 2400
ctaacccggg 2460
cgacgtacga 2520
tgactgatta 2580
caccgtgtac 2640
gcaaacatgt 2700
tcgcectgaatg 2760
ctecgecttget 2820
ttggatgact 2880
ggaaagcgaa 2940
tcgegegtet 3000
tcatggtgag 3060



WO 2004/074468

tatgcagtga
aacactgaca
atgtatttta
ccaccccatce
actatcacgg
acagccacct
tgtctgaccy
ctcaacccag
gcagcgacca
gtgtgtcggg
agggattaga
gcgggagatce
gctgtgtgce
agcatcggca
gcagcaggac
ccggcagtga
tcaagactct
ctggtccctt
ccatgaatcce
ggtgggtagyg
gtacgatcgt
attcaatgtc
<210>
<211>

<212>
<213>

37
3213
DNA

<400> 37

gtcagggaca
acagaagata
agcaatcctt
agggataccc
cgaccccatg
ttcacacacc
tctactgtaa
cggactgtat
agtgtcgatc
atgatggaga
tagataggta
aatttcacat
atgacgttgg
attgacagct
ccttatataa
tgaaaggccg
ggggaccceg
atcactaatc
actcgtgcga
tgggttaaat
gaatctgect

caga
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cagatataaa
tcccgataat
gattgcatct
actgacactc
tggttctaat
ctccaccacg
gcatcctccce
ctcagggggce
gacggatteg
ttgttgttat
gatagtttag
ggaaatcctt
gcagagagga
gggggccteg
tagacacgag
tcaactaccg
cgctaccceeg
ctccctaacc
ccggacaagt
ccccagttga

cccgaacgaa

Aspergillus niger

tggtggcaca
ttacagcctce
cttctggcta
agtctagacg
tcgtegtgte
tacatcacca
cagtcggctce
gggggcecga
aattggccag
gggaataact
tcgtagtcat
ctccttattc
gagctcccag
gttcaggatg
cgccctgaca
ccgatccacce
acattcaccc
tgcaaactca
tctccecgat
ccctttaacc

tcgtgecacce

ctgtcgtttc
gatttcagtg
cgatgacttg
cgcaatcccce
ccaccggcca
cctgegtgee
gtgatacagc
tttgttgcetce
aatgtagtga
gtgaggatgg
tcececcatte
tcgagaaact
ctcaagcgaa
caggagcagc
gacgggegeg
agagggtgga
cggactagte
coggcéagcc
aaacatggcc
tgctgctcct

ctgcageccge

PCT/EP2003/005726
tcgcaggagce 3120
cgacataacg 3180
tacatcttce 3240
atcccaccce 3300
atactgtacg 3360
taccccaacc 3420
tagctaacag 3480
aggatactgc 3540
ggatggtggg 3600
actctgtgtg 3660
tgtgtgccta 3720
cattggtcta 3780
tcacggaacyg 3840
agcaggagca 3900
acgcaggaga 3960
ctcgecattgg 4020
tgectttagg 4080
aaacacgcgg 4140
cctcecececct 4200
cgtggctate 4260
ccatccagcce 4320

4334



WO 2004/074468

ccaacctttce
tgggtgatat
tcggggcatyg
cggagacgtt
ctgectttggt
ttgattttgg
gggatcgect
gaagagactt
ttgtatggca
acattgttta
gtatagaaga
attgatgaga
tacgtttctc
cgcatctacc
caccttatte
acaacgttca
ttggtgggaa
cgaccecgty
cgtggggtta
tagtatctgg
gttgaatttg
gtacctccett
tceeeteatce
tggtgctcaa
cgecectegac

tcggttgttg

acccaaagcc
agtggtagta
gtacacgata
gagtttttceg
gttggggggy
gattcatttg
gttgggaacg
gttttttggg
ggcaaacagc
aatatttatc
gatgcttgtec
tagaattaac
cctcagtata
cacatcacgg
tacgtatata
acccatcacc
atccatcacc
caccagccaa
ccccaatcecee
ggtacagcta
agtcagaaca
cccttgacge
cccggegceac
catcacaagt
gatgtgtcca

ttgaagcagg
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aatgcctcett
gccctacaca
tctaggatct
cggtcggtge
aggaagttgt
ttgggtatgg
atctgcgggy
ggaggctgat
gtatgcataa
tcattaagtt
aaagtacteg
agtgaggatg
tagtcgagtce
aggatatcat
cgatagccag
ccattactca
agcctcactg
gatcacgatg
ttcceccagat
caccagctag
aacgagaaga
tcttectcac
aaatcgtccc
atccagaccg
gtgacttcct

gggagaccta

ttatcatgag
caggcctecec
tgttecggget
tgtggtggtc
aattcgtttt
gagggacaat
tttagtgggg
ttatgggttt
ggctagaatt
tcttgtgeat
acagatgaca
caagcagcaa
atgctatgcet
cccaccagca
ctaccatcce
ccgtatctac
acaatccggg
acaggtggga
tatcgggatg
gagtccatat
aaacggcgga
cgccgcettte
cgcatccagce
agagacagtt
ctggggettyg

cgtgattggg

taaaatgcta
taacgacgtg
tgcgtatgtg
tggaaatatc
gcgtcttgat
gtggggataa
agataaacag
atctacaact
tgatttatgt
agatctgagt
agcagagata
ttattcctge
gcagtacagc
daacccacaca
cacactgage
atcccgtgag
gaaattgcge
aattgttctc
gctatgatgt
ataatggatg
gaagaataaa
ggcgtctcecaa
acagcagatc
actattcggg
aagcaggcga

aagaagttag

PCT/EP2003/005726
attgcttceca - 60
atcaatggta 120
tttattgagt 180
agttgtatta 240
tgtgagattt 300
gtcggagatt 360
atgggccgag 420
tagagagtat 480
ttgattatta 540
gtggataatg 600
ctacagagag 660
aataacataa 720
atgccctcta 780
acaacaatcc 840
tagccactcce 900
tcaccctega 960
cagctcaggce 1020
cctgttteccc 1080
tatcgatcgt 1140
aacattgtct 1200
tctgcaaaat 1260
tcectagate 1320
tacgagccat 1380
cctcgaggaa 1440
accatggcgyg 1500
atttgacatt 1560



WO 2004/074468

cttggataat
caatacggag
catcacctac
gcgetggggat
gaaatggtat
cgtacctecce
cacgttctac
catcacgcag
gtttgataat
ctggctttta
caccgacggt
tgtcggagat
gtggtgecaat
ggatatcatt
tcttgttcece
aagcctgggce
tccagatcca
ctacagagtg
tctggaggcte
atgcggtgtg
cagagattgt
gtgttacgeg
atttgtcatt
cttttagtaa
aatggtaagt

gcggagataa

attgaggtgc
tattgaaaat
tggcaagcca
ggccaggaca
gatgagtttg
tgaaagaaca
cgtcccatte
ctgaactcge
gtgtatattc
gttgatttcc
atggactctc
gactgcttcet
aacacgcacg
gagaacgtgt
cactgaccca
cggccaagac
gaacacggat
tgccaagtac
tteceteggge
cacgaacatt
ttgcgatgac
gtagtgctect
catggcagta
agtaagcaat
agtatgtagt

aactaaccaa
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agcttgaggg
atgatactga
acaactttta
tcaagatctt
cggggaagca
gacaatgctg
tcttectcac
cgtgctggac
atgcgttctce
attgcatgga
tcgacgtcga
cgccgaagcec
gggtgagtat
acattgagaa
tattacaaga
gtcggctacg
gcgccgatcg
ccgtctgcetg
aaagatggca
actttgtcga
attcagggag
acttggtaggt
aaacagatag
gtggtacgac
accttgtaga

ccctaagtag

agaaattcag
tttcggtggt
ctacgacttc
cgggagtggt
gatcttggta
atgacagcaa
cgataatgca
gaactttttc
gaccaatgct
tgctaactga
tggcgtcage
gaacacaacc
gggtagtatt
tgtgacgttg
ctgatgtgga
gccgcecatcaa
tgctggacca
tgaatatcac
agattgtagc
atgtcaactt
gaattggggt
tcttcaacta
aactatgttt
actgagtacc
caagaggacc

tatacattag

gtactttect
cctgcettagt
cagaaatcca
gtgttgaacg
tgtcacacca
cgatgatagg
acccgtatet
gttcggacca
tcagtcagte
tgacagtccg
ttcaccaata
aacattttcg
ggccagtacg
ctgaatggac
atagaacggce
taacgtcacg
gtgctacttt
gaatatcctyg
tgatctggtyg
gacgagcccyg
ggattgtgtg
cttagggtcet
atttacatat
ttggtaatag
ttgggtgcaa

tatatacacc

PCT/EP2003/005726

tgccettcett 1620
tcacaaacaa 1680
tcaccttctyg 1740
gcaatggaca 1800
tgataccatc 1860
actcagataa 1920
ccgtcgaggg 1980
atgatgtctc 2040
ctctattcet 2100
accccgccaa 2160
tgcgcatcga 2220
tgcagaacat 2280
cgggcgagat 2340
aggtacgtct 2400
gcccgectcea 2460
tacaagaaca 2520
gatatcaacg 2580
ttcgagaata 2640
tgttcgccag 2700
aagggcactg 2760
agtgacgaga 2820
gtecgttgatg 2880
tacactcctc 2940
accatatgtg 3000
accaatcaga 3060
ttggtggtga 3120



WO 2004/074468

45/178

pectinases.ST251
cacctatata agacaaatta tttaaatgta ttactgacac gttttcgaat cttttcattce

tctcaaaagc tacaagaatc gataactaag

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

38
2705
DNA

<400> 38

gcatacctga
atattgtcga
cagctccaaa
aagtctgatg
agcgcatcga
actaactgac
atctaacccc
cccgacaggt
agaagcaagc
cattatgcag
ggccacaaaa
tgctcectcecea
cctecccate
aatgccccece
ccctecaage
tcteccggete
gccagcagcece
tcgeccggege
tcgtagctce
cagcggacac

cctatgcgee

tgctttatet
cattgcttgg
aagcttagcce
catgaatgag
gatatcggce
tctggaagat
agagcaagtt
ggaacgcaat
catgcatcac
aagcttgacc
atgaacaggg
cggecttctyg
ttcaaaccat
aggcaccctc
agccatcaat
ctacaatgaa
agaccgcgea
caacagcgac
gaccctggac
ccegttcecggg

gtactctgcet

Aspergillus niger

ttgctaaage
gctcaagcce
gtgatatggc
ggattaaaca
cccgtggcetyg
acccccgace
ctctccacca
tcteceggege
cgtatgatge
atccccgeat
tcaaccacca
ctggeectece
ctctcaacgg
atcgtctcceca
gccctcccecea
caagtcaaca
gccctaaccy
agcaccggcg
gcgagtctca
aacactgatt

ggtccggege

aaza

atcgtttgea
actgccggcet
tcatgcagga
cgactaggac
tccgecggage
aaaatgaagt
actgcagtgce
ctccacattt
catgatagaa
ccecggattg
accagccaat
aggccattct
cagctcgega
acacccaccc
acgacaactc
tcaccecgete
accctgececyg
acatcgacaa
ccggetcecgg
tcegegtgta

atgccattag

atcaagcact
tcttgacaga
tfgtccatgc
gaatgcagcyg
accaccacgt
caacatcatc
aagtgaatcc
ctceggecte
tgtcagtctg
cgttgatcat
tccacctcca
agcctcctca
gaaatgccaa
ccaactctcec
ctcccaaacc
cggececate
caacaccgtc
cgtctggtte
cacaacagga
caatatcgac

ttttagtege

PCT/EP2003/005726

tcttgaggga
caagtctgac
tccattagat
ccttegtgat
caaacaactc
ccaataatgc
gatcctccaa
cgtctgggga
gggtaactga
catataaaat
tcccacacaa
gcagccataa
acaaccctcec
aacttcacca
atcctccetece
accctectgg
aacctcacct
agcgtcatgg
tatccagtgc
ttccgeaata

tccaatggag

3180

3213

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200

1260
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ggttttacta
caaccctatc
cggctccgcea
cggcacgcete
cgcctggaag
gaccgtaaac
cagaccgtgg
cgagccateg
ggagtataag
agtgttattg
cgaggatgga
atctcagtet
cccettetga
agcccaaacc
atcttgtgea
ggcaatgaat
atcctgctcea
gtagcgtttce
gaggccggcet
cgtggataac
tttgagggtt
ttgcaggagyg
atgacataac
aaatgcaaat

tttgg

ctgcgggtte
ccccccaacc
tacatgtaca
ttcatccaat
ggcaccaaca
gcagcgaaca
aactcactgce
ggatacatca
gcgtacggge
agtagcagcyg
agggagggca
tctteecttg
acaagatcat
ctatactect
atcgccaatc
ctcgcecccacce
tcctecgaatce
actccgtcett
tcgtggatta
g9999agggyg
ctettgtetg
tattggtata
tgaattgaac

tgaatggatg

46/178

pectinases.ST251

tactcttacc
acaatactaa
aatccattct
catcccagat
caacagtccg
cctecatecge
accgatccat
actgggagga
caggattcaa
aggaggagag
atgtggcgtg
atcagtagta
ccagtttcece
gtactttcca
tatacacaaa
ctcgtacaca
tcatccecte
ggccggtgaa
gagggggtat
gggattgggt
gcggeatttt
agtaagaagg
ctgacaacca

agtaaaaaca

aggatactgt
caagtaaacc
cgcgggecaa
cgtcctecege
gaacaactac
agaacaaatc
cttcgcgaac
tcggtggagt
cctcacaggg
gtatcgggat
gatagattgg
tgtacataaa
ggaaatggcet
ctctccateca
tcectegtee
aacacatcct
gtagcgtage
gtcgcggect
ggagggggag
gagggtggtg
ggcggtgata
tatagatgaa
actcctcegee

tgaatgagta

acttcccccet
cagatctaca
accgacttcc
tcatgcggceg
ggcgtataca
aagggatccet
acatacgaag
aaaaacgaga
aggagagaga
ccgagcaggc
gatgtggtct
acacacaagt
aaatacgccg
gagtcttctt
cagcccatct
ttctectegt
gcagagccca
aggaaggggg
gaggtgaatt
aggaaggtgt
gttgagtggt
tgacgtatga
tatcacccaa

taataaatcg

PCT/EP2003/005726

cccteccececet
tcggcaaact
tatacggctt
gcggcatcac
tccacgactc
gcgeectagyg
acgggagcat
cgctgatgge
gcgaagtgtc
tgtttttgtt
cctcttgata
caatcaatca
ctccegtate
cttctectee
ctgtgcgttt
cgatcaccca
tcgtctcgaa
cgagttgggg
gggcgaggat
gtgttgtttg
gtttacttag
tctatgacac
caccatggga

attttggcgg

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1280

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2705
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<210>
<211>
<212>
<213>

39
2427
DNA

<400> 39

ggtgaacact
tctggegatyg
cgtggeatge
gccgaggeag
ttagtgacgg
tggcctaaaa
atttactctt
taacatgcga
tcgatccgga
tggtagcttc
caacggecgtg
gaagcgaaga
gcgctggacc
agacaactgg
gctatatagt
tcatcctcac
catatcttct
acatcaagaa
atggaacata
cttgcattta
acctcacctt
ttacccacac

tggtctcgga

aattgtgcca
tctagecececac
agtggttacc
gcectgteat
agtaaccgcc
attacaacag
atgccgaact
cactcgaacc
taaattgcca
ccgatggcac
ttcctgcaga
tggttattca
gccgttttot
agatgctatg
tcacttggcyg
ccatctagte
gggcgccectt
gcgagagage
ttccaccate
cgttgccage
gtacggtgag
catctcgteg

tgggttcage

47/178

pectinases.ST251

Aspergillus niger

atgactatgg
tatatacgac
atctctttge
ctcggetggg
gtgccctgac
ctggcagggt
gccgettgat
gttccaggag
gggtcgcettce
gccgcecaatce
cgaaggatgce
tggaagtgtg
cccggtgtet
acatgaactg

tgcctgtecga

‘éggaqgatct

gccgeectgg
cggacgagtg
ggcgacgcge
ggcacgtatg
actaccgaca
tcggatgeccg

atgtacaaca

gatcgttgcea
tcgecatectyg
agaggcatac
ggtcaatttyg
catctcaaga
cctcaacaca
ccctgecgagt
acagacccag
cteccgectece
gcttcattcet
ttatgtgaaa
gagtaaatte
tgttggcagce
acagccttgt
ttecetteett
cgcagcaaca
ctgctaccge
ctcecctecagg
ttgacgctct
aggagcagct
ccagcacata
gctctctcga

tcaacgtgga

caggttgagg
cccggaggtyg
atcagtgagg
aaacgagccg
cctggggagt
atttgtgagt
cgcgatgaaa
ccagctgacyg
tgctgaggcce
gcacggagaa
cgccatggcg
tccggecaatg
tagccttcta
tgacatgtgce
ttcegacgec
actcactcac
cgtcggtget
gtgtctgacg
aggctcatcc
gaccattgac
caaggacaat
caagagcgece

gaatggatat

PCT/EP2003/005726
tggtgaccag 60
tacggaactg 120
gctgtgggac 180
gatgcttaat 240
atcggctaat 300
aggccatgca 360
cccegeceac 420
cggtggtatg 480
tgaacctgte 540
ccgteggegt 600
gccgtgecgg 660
gtttttcttg 720
gggcgaggag 780
tcggaagcaa 840
ttgctaggat 900
atgcatactc 960
ccggcagagce 1020
gtcggategg 1080
acttcgtecg 1140
tacgctggca 1200
gtggtgacca 1260
accgtcaacg 1320
ggtgagggag 1380
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cacaggctgt
ctttgctage
ttatcaagac
gggtcagtat
gactacatct
gccggtgceca
gacaactgca
cggcegtgge
aaccccaagg
aactctggtg
gttgacaaga
gtgtgttgtg
catcgtatga
aagaacttga
ccagcagatc
caccactcgg
agcataatca
ctacctacac
<210>
<211>

<212>
<213>

40

DNA
<400> 40

attttcatgce
gaatctggaa
ccaattgccg
tttactgaaa

tgtggtgttc

4978

agcgtaagta
cttgtcggaa
actctctatg
ttgtccaagce
tcggcgatge
tcacggcctc
acatcaaggc
gcgtgetgge
gatggacgac
cgggatcgga
ccacagtgct
ggctggacca
tcgeeccceca
ttttctttcce
ccgcececatat
tatccagatg

gggaatggcc

cgtccectcea

agtcatgttg
atccecctgac
gcacgcccga
gatcagtttt

gtgcttattg

48/178
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tgccgatcett
acgcagatca
tcaaggccgg
agcaccatta
gtccgtgtgg
atcgcgcgaa
tgctteggga
gcgagtcatc
catggcagac
cacatctgat
gggcgagact
zaattcagac
ccactagtac
cgcttecggea
ccegtaagag
gcgtaataga
cattcaccge

agttaca

Aspergillus niger

aagaagatca
tcgtgacgtg
togttgcatg
gacatttcaa

tatagcgteg

cccgatteat
actgggcttc
tacccagtat
gcaaattgac
ttcggcgaat
acctcctctg
gtctctctca
taccagaact
ggtgcgacgce
cgcgaatacg
tggggagact
aagcacctca
aggcatactc
gecctggatcet
atcccgeccea
tccaaaatga

gaggtcatca

aaattggcca
aactaaagat
acataatcac
tttggacttc

gtatggatga

tgagattgtt
tatggatgce
tactccaact
taactattcc
gtgacattgt
actcaggctg
cggaggaagt
cagtgttgtc
cgctgtatta
agacctccat
ggattgatcg
tcgegggggyg
catactccaa
catcccgaag
ctctggagtc
ggcecgegeg

atcagcacaa

gagaatgagg
ggaaatgatt
gtgatttgca
cctcttgaaa

agcattatca

PCT/EP2003/005726

gggctaatgg
aattcagtgg
gcatgatcga
aggcgeggte
gtctaacgge
gtacgctatc
ctacctgggce
ggacatcatc
tgaatacaac
ttctgetgeg
gagctactaa
gagatgaggce
tatgaccgtc
actctatttt
aatctctgct
tctataagat

ctaggcaatc

cttcggttaa
tattaccgat
tttataatcc
atacttaaat

tggttatcta

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400

2427

60
120
180
240

300
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gtggtcttag
taatggtgta
accaatggcg
gtcactctga
acgtccccta
ctccacgeat
aacaggggta
tttggtcgac
tgtaataatg
gcatgacagt
catcttcgce
ttacaccaat
tgcaaagctc
ttctcataca
ctgccatata
acggtttata
atccttagga
gctcttcaag
taacaacggg
tccecegtcat
ctgacgcgcea
tgattgtatg
gaattccatt
caacaccatg
gcaactctec

ctgcaatatc

aatcagagca
tgttaatgat
tccgaccatce
tcgctaacat
ttttcagaag
tctatattaa
cacgtgccag
aaatatgacg
tgaactataa
ccttgacata
atgcttccce
agagaacgcc
actagtgggt
atcccceecetg
ctatcgtcce
aataagggga
aaaggaaggc
gatacgccat
tttcactact
tctccacttg
ggcctttcca
tgggcctatg
gggatataaa
cgcgecagea
ggccecgttyg

atcgattacyg

49/178
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ccagcttgat
agtacaagtc
aattgcaagt
agtcacagag
gtttctatgg
tgctgcaata
tcgtactact
atgaaaaatg
ccttgtttga
tggagactgt
acccctctat
ttgatggtaa
ttgacttgtg
ctgcaccatg
gtggctatac
tgagtggcct
gagtgcctta
taggtagttyg
tcggcaaact
gttcgtcaac
gtcagggtgce
cactgattge
gatatcggta
ttctaccgtt
gcccgctagt

gggctgtcge

atcctgtgece
tttgtattat
ggcaaaatat
aaaatctcga
ttgtaagcac
accagaaact
gtactaccgg
ctgactgaga
agtattgata
tatcagacct
gttcactaga
cagcactagt
gaaatgcaga
gtatcttaca
cgatgttctg
gatcagaaat
aacgtaaatc
gggccettgea
catatgctgt
gccecgegect
gatcgtcace
tcgcecacgat
cctgecccta
gactctgttce
ggactacagc

agatggtaaa

agcagtatta
ctgggacaaa
gaggtgaacc
attttaggac
catcaatagt
gatagcttct
ttcatccaac
tactcaagat
caggccttat
cggggttcac
acaaggaata
atttggtgcc
acggtgacct
gtcatcatat
atcacatcac
tgtttcatgg
accccgaaag
catagggtca
tctgctcget
ggcgcegtee
gccaagcgcet
gttaccatta
atagttecttt
ttggccactce
accaaagcca

acggatatat

PCT/EP2003/005726
atcttgtata 360
atgaacaagc 420
ccattctact 480
aaccattctg 540
gcagcggggt 600
atgaaacccce 660
ttgtcaagtyg 720
cacttgagat 780
aacagtgaaa 840
ccatgggtcce 900
gatatatgct 960
atattcgtte 1020
tgtaaagett 1080
caaaatccaa 1140
catggtcgat 1200
actccggcac 1260
cggaaggata 1320
gggatggcta 1380
tacctcctct 1440
cttaatcaat 1500
tcggaccect 1560
gcccatgetg 1620
gacgttcaga 1680
tggccggggce 1740
gaaaccagac 1800
cgcaggcectcet 1860
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acttgatgcce
ctcgetggee
tgtggttatyg
cttcgaattt
gcagaatgac
gcatggattc
tggggaggta
cgacgtatgg
tgtcaccgtc
tggtgggacc
caatctctac
tgtcaaaaat
agacgaggcc
ccgagtaagt
agaactggca
ccgacgtccce
actatgtggt
agggaacaaa
tgacttgtcc
aaccatggca
catgccgaca
tgcgggcggt
ctgtgtgata
gttgtaaacg
tcgtattcte

caagaaacta

tggggaaact
gaggacattyg
cgcggacacce
ttcagcggcea
acctacggceg
gcactaattg
tataacatct
ggagagaaca
aagtctcegg
gcgattggat
atgaaccaag
atcatctggg
tggggagaty
acacgataat
cggagaatcc
gtgctacgat
ttggcagtgce
agatttggaa
attcttttcce
gctgacttca
agtttctacc
ctcccatcag
gtagatgatt
tcgggtgaaa
aataaagcat

tactaattat

50/178

pectinases.ST251

gttcecgtggg gggactggtc tacatcccac

agctcaagca
gcggctcegta
attcccgegg
agagactctt
actcgccttce
tgatccgegg
tgtggtteca
cgcacaatta
ccttaggcac
cagatgcgtg
agaatgtcat
atcgaggatc
atttcaatgt
gtgagcgect
attaccatcg
gagaacgcct
acctttacca
acggaaattg
cctttaatct
ccggtgetac
catctcceat
gatccacage
gcagcggtta
gtgcectttga

cccgtcecactc

cggccagtce
ccagatgatc
ggccattcag
gcgcatccaa
ctactacatt
cgtgacatct
tgacattgaa
tctgattgag
gggcaccaac
ctttctgaaa
agtccacgge
cgtaggagtt
cttaagagat
cacgcccagt
aaaacgtgaa
atggagatgg
gcaaacaaac
ctaacaagaa
gccatcaacg
tceccatetea
ttcgcatcat
attttgtcag
ctcaaggcta
agatgggttt

gaatgatagt

tctgeaattc
cttatcegtyg
ggctttggtt
gaggttaaca
gttttcgata
gtgggagcga
gtgagcaacg
aacatctact
atttccgaca
tccaacaatg
ggtcecgtacce
caagtgtcca
cctaatttgce
catccgecta
cctgtgggec
ggcctgtete
tataactgcece
gataggtcct
ageccectttta
accctecttge
cgacgacacc
gcgggtegtt
atagaatcca
ggattaaagc

agctatcacc

PCT/EP2003/005726

ccggtaacta
agctagacgg
actgcaatga
acgaatatct
atttctcggt
cggtcaccag
cagatgctat
gcgatgaatg
gcaatctcag
tccactaccg
gggatgggat
cgctggecat
acctcacatt
tttgttatat
caatgtgact
aacgacagca
tctagtgeag
accccgtatg
atgctgcgee
ctattecctcc
atctacatgg
aatgacttgce
tacaggctcc
gctgecgtaat
tagettgtat

aggatcttcc

1920
1980
2040
2100
2160
2220
2280

2340

2400

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360

3420
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ttccgttgea
ggcttcgecat
atttaaagta
gcttatagta
agcggttcte
cctecttetga
caagcaattg
aaaacagccece
ttgcaccctt
agcgtggtgt
ctcgaagaga
ttcccaatca
acgcaaatcg
gattttectg
agcatcgttc
tcegeecgeg
gaaccagttc
cctectgcceag
ccatcacgcg
actgaattgt
caaggcccgce
tgagatagga
ctacccaaga
cagatgttgt
cgatgctggg

cacccggcaa

acttatatta
attggtgcgg
ctggtagcectt
ggattaggat
acgggtttgt
caaaagtgaa
ccaatagata
attctccata
gtgtatttgce
ataccgagcc
agccaccagg
ataacaccgg
tcacagtata
aaaaggcagc
cgttggtact
gtagtgaatg
gttcatattg
agctccgatce
gtaggcactt
ggaatctccg
atccccaacg
gtttcatggce
atgggaaccg
aagcgccagt
ctgcgagtct

acaacttgtc

51/178
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caggtccgca
gttaacgtag
atagcaatca
taaaggtcaa
tccatctteg
agtctatctt
tcatcgaaca
gactctgaca
tegtectege
aaaaaaatac
gtgcagtaag
tcagtgtaag
gctggaatgyg
gggctatgta
gaaggtgaag
tectctegge
aggattagtg
gctgaaaagyg
tgaatgtcgg
aggtgettgg
acccatccca
caaggcctca
aaccagtgca
ggtaaacccc
tgacggcaag

attatattce

tggcagcttyg
atttgcceccce
gataacggca
taagcttgtce
atgaaacaaa
caagaaagcc
tgaagctttt
tgcggecega
ataatcggag
attcaagtect
ggcgaattcg
gttctgtece
gcccgactge
tctttteega
aagctgctgt
aaagatgccc
gactttgatc
tgggtttaga
agtcggaaac
acaacagcgt
ggaatgcggyg
tttcgactct
cgaaatccat
aagacatcag

gcaggggact

tcecgecaagat

tatggcggtyg
aaaattccgt
taaataccat
aattgatata
catctecgagce
ctgtccaaaa
ccttgcagca
tagtcgctga
tgcattgagg
gtctcccagg
gccggegeaa
gcaacaagta
tcecettttat
caatcttgcet
ctagcgagtt
aggaggaagg
tactttccac
caattccaag
atttggatgce
tcectegatg
ggacagggag
tttcecgtecg
tttcaaaggt
ctacccatgc
gcacggaaat

ggtcccaatc

PCT/EP2003/005726
aaggaatggg 3480
ggtcctgaca 3540
gcccagaaag 3600
tgttcgtcca 3660
tcgtccaact 3720
taccttttgt 3780
aggcagaacc 3840
tactccttta 3900
aatagatgca 3960
cctcggggcea 4020
cataagtgaa 4080
tattagatgg 4140
acccccgggce 4200
catcttcaac 4260
cctcgaaata 4320
tttccgacge 4380
gcccgtgace 4440
atgacttgcg 4500
aagctggacg 4560
aaggtcatga 4620
cgcggtattt 4680
aaaccggctt 4740
gaaaatgcag 4800
aattccacga 4860
taattgtaac 4920
catgatca 4978
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41
2576
DNA

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

<400> 41
tgttgtgaag

atgaaatgag
gaagatcgct
actcacacat
tgctgcaagg
gtcagcagat
cttcttctat
cagtcatatc
gaacttgagc
tagatttggt
ctataaacaa
ttcttcatct
gtattctcaa
ggccaactga
aatattttgg
accacgttca
gactatttga
gacggtctga
caagggtttg
ttcttactag
cagattacta

caacgggctt

aaagaaaact
taggaaatcyg
tttgaccccg
actagcagat
atctcgggta
gatgtgcttg
tatggactcg
aatatattat
tagtcgcagg
ccttgcagaa
gaatcatata
gaattatata
tgcgttecat
ttggcccagt
actatggtgg
ccgaatgtgt
tcaagcgcag
tcaccgcggce
cgggagagca
atgtgctcgt
aatccatcce

ggcgcattte

52/178

pectinases.sST251

Aspergillus niger

cgagaacagc
aaattaatga
cttagggtca
agcaccaagc
attgggggtt
ccgggtagac
tattccgaca
tttcatgttg
tgcctgacag
agtaataatc
aataatgggt
ttttttgaac
tttatttata
cggtccgaca
cgttgctgat
gctaaacaac
tgttgttttg
atatggtgga
aataataaac
cattgtgaac
attcaatgtg

aaggccaagg

tatacaacag
agagcaaagyg
cctatcattt
tactgcatat
gggttcaacc
agtcaccatg
tattaatata
caatgcgcecc
aatccatctt
acgtacttgg
ttgagtttcg
atatactggt
ctattttctg
acccagctcg
aatgagaccg
cccaaaagtc
agtaatggaa
aattggacag
tctaccatca
ggtatgactg
tgcagctgte

atatatctat

ttttatcttt
gagttctgtg
catgggcgga
tccacctata
tgctgcatca
gcggcecttat
aattaatcac
ttaaattagg
tgatagactc
acagatgcat
aacaatctac
agcgtcgceca
tgttecgcagg
aagacaagga
atgtcgcaac
gtcttgttat
ccaattgggc
tcgaccgtga
acggcgagygyg
cttaatcttc
gatttcgaat

cgaaatctgg

PCT/EP2003/005726

catggcaaac
ggaagttgtc
taatgcaata
goaatagctt
acgcaattcc
caacccaagt
gccatgtact
aaatcctgaa
tgttctgtga
gatttcaagc
gcagaaaaat
cgagagcata
actcgcagec
tattgagtgce
ttccatcgag
ccecgagggce

tttccagett

gttgatactc

tgacggaaaa
atcccgatga
tctattcgtc

ccaagtgagt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
906
960

1020
1080
1140
1200
1260

1320



WO 2004/074468

tgtttgaaat
cttgtgagat
cccaagtttc
cgtggtgcta
cacgataacg
gaccgatggt
gccttagtcg
aacgtatctg
tcttggaaac
aacatcgcecet
gaaaatttcc
acatgggagc
ggtaatctcg
tcggttgceg
gcaacgaacg
aacaagatca
gagagcctcc
tctecccacca
ggaagtaagt
gcgtcaccta
aacctccatt
<210>
<211>

<212>
<213>

42

DNA

<400> 42

3465

cctatttctg
taatttcgcce
acatcgtgtt
acctaggaag
aggcaagtag
aggtcacgaa
agaatctggt
cggaaatatc
ctactaacat
ttatcaaaac
gctctttgaa
ctgataccgg
gctcgtgtat
atggagcact
tcaccgtgga
gcaatatctt
aatctggaga
attggcaagc
tcaacgagaa

ttccagtcta

attggggaag

53/178

pectinases.ST251

cacacagctg
cacaaatgct
tgattttgcet
ctatgatgge
atagaccata
tcgtgatgag
ttgcaatcag
taacattgtg
gaaccaggaa
gtatcctgga
cagcctgtac
ttccgtgaca
ccagtgaatg
ccgcccgeca
ggaattctct
cggcactggg
gtcgcegtat
tccatcaacce
ttgttctggt
tactccegea

cttttagtta

Aspergillus niger

actacttgta agtctgcaag cttgtgacaa

cttagactag gttctacgtt catggtggga

acgagccttc
tctgtgcatg
gtgaacctgg
attgacgcca
aattcgcaat
tgtgtctccg
gcaggatctg
agtcccatca
gctcgcaata
gggtctggtt
ggattggaca
ttgagcaacc
cagccctegt
ttgtatctgt
gtctggactg
gatgatagcect
acgtatacta
ccaacctggg
tatttttaca
cctetttgge

cgaaccctge

cattgaataa

cttgaaactg

aaagcaccga
atttgatcct
aggcgtacca
ttggcaccaa
ctagcagtgg
tgaaaagccce
gtgtttcaat
gctgatttgt
tcagcattat
acgtcaaaga
tcaaccaata
ttgtcttcaa
actgatgcac
ttgcaagtga
agactggtac
atggagagaa
gcacctatac
ctttaccgag
tagctaactt

gcectggtygg

aatactacgt

gtttatatgc

catatatact

PCT/EP2003/005726

tcgecectega
tgtggatage
ccttactatce
ctattacatc
ctaacaataa
gtcccatcat
tggcagtctt
tcgtgacagg
ccagggcaac
cgtcaccttce
ctggcaaaac
gaacttctca
aaacatagga
cttgacattt
aacagtcgtc
tgatggcatt
tattacggcet
cactggatat
atctacagct
aattgactat

ttagaa

aggagaatag

ggcgttgaca

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520

2576

60

120



WO 2004/074468

acatactttt
cattgagaca
tccagtgaca
catggtcaat
tccecgagace
gtcgtcatta
cgtagacctg
ctcgatctag
caaattaggc
acaaaaacat
gaattttecat
tttactgaag
ggttcaaatc
ttgttactte
tggggccacg
aaatgegteg
cggggcatce
ctgccaaaca
gcaacaggaa
ttecgtcgtgg
ttaccgagac
acaaaccgca
acaatgatgt
ttttcagtaa
acgaatacgg

tgatcttggt

ccgtctggaa
gcagatcggt
agaaagaaaa
gatggtatga
gggtcaaaaa
gcgtcaggge
tgtacacaga
ggtctcgcta
taazaaattg
gtggtggcat
cacccctgaa
gtagtattta
tttcecttcea
tctgattgca
tacgagtgcg
caagaagcta
gcaaattcga
ggtggactag
aacactaatg
gtgtcactag
aagaatgtgt
gcaccgatgg
gagaattacg
taactctget
gccacggatt

ggattcaccg

54/178

pectinases.ST251

agggaacgga
tgattttgga
cctgtatacg
gccgaaccag
gecggecegcet
atgcttctac
ttttgcaagt
agcttcttet
ttggtgcttyg
gtggcatgaa
ggatcgactc
tataagaaat
catcggcagt
cttctgceceg
tctgcgaaag
actcgacgtyg
ccattgatat
gtaagttcta
ttagtgattc
tttatggttc
aggaatgcgce
aggaaacatg
ctgagataca
ggagcaattc
cttcgactta

gcctacttcec

gcgtgccecag
ttacccagga
cttcaatggg
ccaattgtgg
ggaggcgceta
cgaaagaaaa
ggagcgctca
cgggaattta
aaccaatgat
atgatgatag
ttccagtgac
catgctagag
ttaaaacctg
ccattgcggce
ccgcagagaa
tcattgtgta
cggaccgcca
ctagtatett
agtttatatt
tggttggget
ttatatgaat
atattcagtg
atctagtcga
agggctacgg
acaacgtgac

tcaacttagt

acctccccca
gacgatccct
tatatacctg
aggatggttc
ataggcaatg
gaatggcgag
aaatcatgtc
tcgtcgetcet
aatacacacg
cagaacattc
gcggctgaag
ggaaacaagc
gttcttcatt
ggcgcaggtc
aggtataatt
gtatgcaacg
ctcaaggaag
tatggeggtt
ccggaagggyd
ttgcaactag
ctgccacttt
agttacatgce
acacaccagt
ttatctgttce
tgatttcagt

tgagtcatac

PCT/EP2003/005726
ccgcaggaag 180
ttctgteget 240
ggtggaatct 300
cagtctaact 360
gatcgeectge 420
gtctegttet 480
tccectttggg 540
ctaaatttce 600
cttcacatcce 660
gggacattgg 720
atcccecteat 780
ccttcattat 840
agtataatgc 900
tcagggaccg 360
tatgttgege 1020
tacttgacta 1080
ccttccaaga 1140
taaaagcaga 1200
actatctcct 1260
atggcattat 1320
gtgaacacta 1380
gagacagccg 1440
gatatcgaaa 1500
catgagcaag 1560
gtgcatgact 1620
aacggcgagy 1680



WO 2004/074468

tgtacaacat
gagccaatta
aggtagtcta
caatgcagag
gatgcgcecgat
tctacactta
ttacaaactg
atacatactg
aagtgtgtat
ttggaagggt
cgcgaatcca
catattgcaa
ggagattacg
ttatgttctt
atggcaccct
acagccatga
cagtccgacyg
tcecgattcecg
ggcgaatatg
. ctttttggtce
cgcattgega
tatcgggtge
agctgtttcec
atttggtgcet
ccagtcattc

aacacaggga

gogtcattcgt
ctggatccat
ttttgcacaa
tccatcggece
gggatcactt
caactccact
ttctttcaag
gggtgatgag
catctactcc
accagttcga
tgcacgaata
ttgatgttta
tcaaacaggt
ttaggaatgce
tgcctcatat
tgcccectta
acgacgatgc
acaattccta
taaagccggg
tacttggtag
taaatcagge
gtttagatag
accctttgac
cctgtctecat
aagtaaaata

atcatgttac

55/178
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ggcgccagta
gacgttgagg
cccecagagcece
aacgtccgeg
dggcacggaca
cagatgtaca
aacttcattg
agcgatggtg
cagtcacagc
atggcattca
ttaccctaac
tgatgccega
aataaaaatc
tccagtgect
tcttttacga
tcacctgtge
ccggecetgat
ccagettttt
gcttatctcet
ggctctgace
tagaaccact
ctcacactcg
tatgctagat
gcgtgtttct
caaagtaaat

tcteecccaga

tgggagggct

tcactaacgg
aagaggccta
tagaaaacgt
cgaatatctc
tgatcaagtc
gatatagcaa
acggtatcaa
aatgcccaga
gagaagccce
agccgttgaa
aaactaaccc
tggttcecggt
acggcgaagg
ccacgattac
taatcctctg
ttcaacatcc
ccecaggtgee
ccgcctagte
aatgataggg
atcatttctg
ttagataacc
ttggtggttc
ggatcctgca
aagcaagtat

agtttgcttg

tgacggaatc
cgacgaatgt
ttctaaagct
cttttgcaac
taacattgaa
caatgggggt
cgcctacatg
gtacgagaat
atctaacccce
atcagaattc
ttgtggactg
gcttgataca
cctgatttcea
cgaatgtttg
ctcggtgtat
cgtaggccag
atggatacta
tcagcttaca
ggagtagcaa
gttcaaggca
tctcacttat
ccagtcttcc
aggtcatatg
ccattcttta
tcteggaaaa

tggcacgccg

PCT/EP2003/005726

gatatctccg
gtgactgtga
tgctgatgaa
cacagtggcg
tttgagaaca
aatggcacag
ctagatttgg
atcggttttg
gagtctagaa
tttgcecegga
atgtaagctt
cacccagact
aagctggaac
cgacagcaaa
gcagcctacce
tcaccgegta
cgacctctat
gcacacttat
ggatggtttt
gttgtctatc
attgccttta
ctttttacaa
ataacactta
atgatggtct
gagaaaaatt

ttagaacatt

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180

3240



WO 2004/074468

56/178
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tcctgtaaca atcctecatce tggttgeccg

agagtaccgg gtagggcegg tgcaagtaat

ttcggtegta gggatgcage tcaaccgage

tacggatctt gttcatgtat ccatgtttat

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

43

DNA

<400> 43

7168

Aspergillus niger

gatggccaca caaacagaca caggagctgc

ggttggtgat
taccgggcga
gtgaaaatct
gctatgacca
gcccatgagt
acaccgtaag
atattttccg
gataatcaat
gcttaggcta
gcgtgcgatce
actttctgtg
ggattatgtg
tcatctcecat
ctaagcctte
tgectcttgac

acataggatg

agcgacgcgg

gctgtgggaa
tcgeactate
caagttgacg
gcccatgatg
taggcgacga
atactctcaa
gtagcaaaaa
tgccaggect
gttctctect
tcacagtttg
acagtaagcc
ctacacagat
agtcttgatg
tcttcactac
actgactgaa
actcttctaa

gggcataata

caagtagatg
gtaagtggce
caattcccga
cccaggttgt
tgatttctte
aaggcgtctt
aacaatcatt
taggctacgg
gtacgcggac
cagttagctg
gccatgaaac
aatcggtett
caatgacgcc
cctcccaatt
atcatcagac
ggattatacg

tatcgagcectce

aaaacgaagt
atagcccagt
ggtggtgtaa

gttggacgcg

tcgaatgttt
tcggtctgea
gcaatctatg
gtatggacat
ctgcctgtaa
tacaaagttt
tagaattcta
tgcgecettta
taatctatgg
aacttaggaa
tatctttctg
tacgtgggac
catttccacc
tattatgact
gecggcttctg
gtaaaagcat
tgtattatta

aaagatggac

taatagtcaa
caggaggtct

gttctaggag

gggag

ttacaggaaa
ggtagtgcetg
acacaacctc
gaattttgtg
actcctaact
cgaaacttgce
ctttgtcatt
ggcttctgat
gccgggaaaa
acttccacag
catcagattt
gtctctgecag
atacttcatg
tgacacaagg
gtaaagatct
actatatctg
aagcgcatcg

aatgcatagce

PCT/EP2003/005726

ccgagataac
atgtggatat

gaacagtcat

cttgtgcgat
gggagctcga
tatccaatat
aggtgactaa
ttccactgag
gtaatcatge
cgtgccagag
ccacgctcca
atctgctaat
ggtgaatata
attacataaa
agttacgcta
cagggtgatt
catcattagg
tgtacttcca
cagtcttagg
gctacgaaag

cagctcaaaa

3300
3360
3420

3465

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
860

1020

1080



WO 2004/074468

tgcatgtaca
ggcgagatgt
ccatgcgaaa
gtagtttgtt
gcaactcgce
atatttcatt
tggtggaaac
acatcttgca
tctceccttect
ttccacctac
gcctatggcet
atatgaagat
tatttcttcc
aaggacaaaa
gttcctegtt
ctctaagctc
cgaccttgge
tecttatcte
gttcgggtca
cgaagcgtgt
gcgagtcatg
agtatcacac
agggcctatc
agtttggcectt
gagaaaaaaa

tetecgtgget

tatatcatca
agacgctcct
aagtgatcat
tggtaaacgt
gtgactgcat
ttaggtgagt
gcgctagecec
tctccctcac
gccgtecatce
gcgaaattcc
taccccacgt

taactgtgaa

gtatgggagg
gacaggggcy
tetegettag
ctgtcagtct
aactatatgc
aggctctctg
tggcagggcg
ggagacaggg
ccattgegga
tcctgategt
gttttggtgg
tccggtegat
gaaatatcgce

acttctttgce

57/178

pectinases.ST251
gaccagtcac cataacgttg ggtgtctttg

tggtgcattt
atgaacatgt
ttagattatt
gtcgaacgtt
aaaccgtaat
gaaccaaacc
gctctcctga
tgatatggta
acttcacccg
cctgatcggg
ctcatgettt
tctactgact
aactaaacta
gagccaagga
cctctecgac
gtcatccagce
gccataataa
agttaaacag
tcecggacaac
tgtccgtggg
gtaggatttg
taggagcttyg
gtcaagaata
tectcactcat

tctccatcecat

agtgcatatt
gtacatgtgg
ccaactgaaa
tgtctgtggyg
gttgaatcaa
cacttccaaa
tgcagtettt
ttctatgtga
aacgccgaac
taacgatgtyg
agtatatagt
tttgaagatt
ggtgttcgtyg
gggtccaatc
tcttcegecaa
cgcagatata
caccaaaaac
cagccggaaa
gttgtggtac
ctttatgacg
atacctttgce
cagatatatt
attgacagttg
cacecggceace

caactcggtc

ttgtcttcea
tagecgectec
gtcatccctt
tctgatgcac
atctagaaga
ggtagcaatc
gtcagagcge
cgaatattgt
tgctgaacac
cgaattccct
gatggactca
gtattatcgg
aaaccaacgg
cgatccgtgg
catcccaccga
actgatcaac
atcttceccat
gatcggtgeyg
ttgcgccage
gatactgaat
ggaagctatg
tcctgtcgac
tggaatgctg
atgacctggt

catgctcaac

PCT/EP2003/005726
gcaaagcagg 1140
taggttgttyg 1200
acccccggaa 1260
ttccctgeat 1320
taaaatttcc 1380
ccagatgacg 1440
atagatggca 1500
ctaattccct 1560
tgttggaaaa 1620
tactacgtaa 1680
caccgctect 1740
cgtgcacgec 1800
cgccactaaa 1860
cgggtggacc 1920
tggagataac 1980
tttcteetet 20490
ctggaagcac 2100
gcececegtgee 2160
cggttaatat 2220
tcatcctatg 2280
agtectattce 2340
cctattectce 2400
tctcggggaa 2460
attttcgeca 2520
ccacgtcctt 2580
taacaggatc 2640



WO 2004/074468

tgttggaccc
ctacggagcc
cgactgcggt
ggtctcttcg
ctcctegect
ttctagttca
tacgtacact
ctggtattgg
gcgtacaata
ggtggcaaca
aacgctaatg
aggtggatcg
tcccacaact
tceetgggtt
tcgaaccaaa
tttgagaatt
taatgataga
catgaacgct
ggggaccgcec
gcecctgtacce
tgaatactac
cttgactact
cactatggct
tacccecgget
aggggatgtg

ttgggttata

ctgacctccg
agctcggaca
ageggtggte
gaaaacggct
tccgeecagt
aatgcaacgg
agtccccgga
tcaactcgcee
tggctatctg
tctggatteca
cgacggcagyg
cattacctcg
tcctgatcega
ccagtgtcaa
tgatgatgat
tcatcggtac
ataggccacyg
atcgacggeg
atcgacggtg
gagatcacgc
tgcgecgattg
tacacaacca
gatgatttgg
tecgttcttee
ggattgtctg

gtactgagat

58/178
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ttatagataa
acaccaccgg
tcattcacgt
ccgegtggatce
cgtacatatt
gtgcaattca
tgctgtacat
tatgccccac
tggtggtgat
tttagtgccg
taatggtcac
caactgcgga
gaatatttac
cgtcaccaac
caagaccaac
ataaccttat
gaaacgtcaa
tcggecatcta
aaactcggcec
tcgtcecagat
cttgcggata
ctacttatgg
ccaccgcgtt
ccggtgttgce
cttaactagg

gggatatatt

ggccgetgtg
tgtgggacag
ccctgagggt
tatccagctc
cgcgataacc
aggtagcggt
ttccgggtgt
tttgtcattg
cacggtggtc
cttctectga
caacaaggat
tgtactaatc
tgcaacccca
atcctctacc
ggtggcttag
atcttcctta
ctcectcgac
ctatcacaac
gcctattcagg
tgacttgttg
gggctactgce
gaactctgcet
tggtacaacg
gccggttage
ggaggatttg

attccctaat

aagacctgca
ccecattatcg
gacta?cttt
gatggcgtge
ggtggcagtyg
tacctttacc
cggattggac
acggcggtta
tggatggeat
acgtgcattc
gaatgtgtca
caaactgcaa
gtggcggatg
gcaacgtcta
gcaatgtate
cccttecacg
ctcgatagtt
atcacaattt
gtcatctgee
gttgaggaag
cttgactctg
tcaacaggat
gcgtctattce
gcegtagetyg
gatgatttgg

aataatatac

PCT/EP2003/005726
acgtctgcga 2700
acgccttcac 2760
tgaaagactg 2820
tccactggga 2880
actctgagct 2940
accgacataa 3000
cgttcatgac 3060
caatggagaa 3120
tgatttgtac 3180
gatttcagga 3240
ctagcaaggt 3300
cagaccaaac 3360
cgccategga 3420
cacctgggac 3480
caacatagtg 3540
acacacaacc 3600
actggagcag 3660
ataattggac 3720
ctgaagacat 3780
gtcgttacga 3840
ctactagcac 3900
acgaggcgcce 3960
ctacccctac 4020
ggagttcttg 4080
ataccgcaaa 4140

cttaccectg

4200



WO 2004/074468

acccaaaagt
atactgaccc
ttgcttctce
cagaatgatc
acgaagatta
ttcgcaacca
aagaggcaaa
ttgcgecacce
accggtgatg
cctcatctcet
agtagtagasa
atgccggatt
ataagacttc
gatggtactg
gttegagagce
gtcecctecac
agaatccget
gacaagcacc
ctttcttgtg
gctatgatcce
gcgggagyggc
agacgagtca
atgectcecatte
gtcgtagtat
tttgttgtaa

gattcatccc

cccaggccect
cgtccaaccce
cagaccggca
tttaaactcc
attgaacgcet
ccgcatcage
cagagggatg
aatatatata
agggtggtga
tcatgggtca
ctggcggcca
tcaaggcatc
attgacttgg
taaaccctcee
gtggtggttg
cgctagcaag
ccagtatcac
atctccatct
tgtttagtat
tagctgacta
ccgaaagagt
atgagtttct
tcaacacctc
gatgttatcc
ttttcectgtyg

atggtctatc

59/178
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ggtaagtgta
tcacaacagg
actccccagce
atacacactc
tctttetgee
acaaactcat
gagactatca
ggatcttctg
ctgacttctt
tggcctttga
cccectecage
cacaaaagta
cgataatagc
aaacatcgta
atccaactca
ctcgecatccea
ggttaatctc
tcgtcecctgtg
cgcgtcgcecea
acgacgaaag
tcaagaagat
ccegtaggcec
ctcttcactt
acatggaatg
tgtggtttgce

tacttaacta

tgcctaaggg
cggtttcttce
cgtaggacca
tattctttcec
tagcactatt
tcaggctggt
gctcttecygg
gtccttctet
ccatgtggcg
agcaatcttc
attcectege
atggctatga
ggccttgagt
aagaactaac
cgtggtccac
gctcagtgag
tccgagaagt
tttctetttt
attcttatga
gcccgcecaat
gectgtgecaaa
aacacactca
tttttctcat
gagacgaaaa
agcactatgg

cgtacggagt

gttgcacgta
tcccecatacce
tacctccacg
aggaccataa
cccatgaaat
gaaattgcgce
catgaattgg
cgcatgaggt
ataacgatta
gttcccacaa
ccctgacatt
gtagctagtg
tgacactgtt
ccaggtggtt
gttgacgett
aagagtgtcg
cggggcgagg
cttetececec
tceetetget
gtcgaggceg
tgcgcgcecagg
ttcaatcata
accgtgagte
cggatcaata
gagcaatgat

tgtatgcaat

PCT/EP2003/005726
agatagcccg 4260
atcaaacctc 4320
aaagtcgegt 4380
ggcgaatcca 4440
ggctegtect 4500
accgcgegot 4560
ctggctatcg 4620
aatttataat 4680
tctgactgac 4740
agcccgateg 4800
ccacatctte 4860
aaagcagagg 4920
tgtacccacyg 4980
atgccgataa 5040
tcttcaaaat 5100
ttctaatttg 5160
cttctgtgaa 5220
tttacttcft 5280
gctceccttce 5340
cgcggttatg 5400
atagtctggyg 5460
accaatcatg 5520
agtgaactca 5580
ttccttatac 5640
tggggtattt 5700
tttcttteccce 5760



WO 2004/074468

taacatttta
agagaacata
gagagtttcg
atcttgctta
ccacgaactc
acctgctaat
gactatagct
cgctetttte
cagcggaaga
tttgtctecag
gccagaaata
gcccacttta
ctaccaggac
gatctctaaa
ccttgtaacc
ttgatgtttc
atgttcaggt
gagccatgtg
cttatattat
aactccgtaa
caacgacttc
tcgtgaggcet
acggggacac
tattcaaccg
<210>

<211>
<212>

44
5172
DNA

ttgttgctge
ttaatttgtt
tttgttgecct
catcggcagg
ttcggcagat
gatactacca
gtctcatgag
tgttcatttc
ctttttagca
tatgecgececte
cactgagtag
tttccacaat
gaatatgggg
ctccecgatct
tggaaaggag
cctttcatac
ctcacttccg
tgcatgttge
gttggaacgt
cttcaactge
agtattgacc
aaccagcaaa
gcaccgcgat

ccggaagcag

60/178
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agcggaaagt
atttactctc
gcgtaagtat
ccggcttect
atctcgtgag
gccccttcaa
gaccatgaaa
tcgtagtagg
gccttcecatt
cacagatccg
gtctcacatt
ctgagagcag
caacgctaat
ttctcggaga
gcectttactg
attatcagcet
aaaactatga
caaattctgce
aatctcagta
tcectecgage
taaaacgtcg
gatctgagce
acccctatet

accccaga

ctgcttecget
cttgtcttge
tcaggtctcet
tggaggattt
tatgtccgtt
aggtgccgcea
tcatattaac
gtgggattta
caatcttcag
tggttctecgg
ttgcgecatt
tggcaacatg
cagacaaacc
agtctacctt
gecgtgactat
cataatactt
tgcecattact
caagtcatcc
gattactagt
gcgcctagat
tttcaacagg
accatacaca

caaaacacca

ttatgttgtt
tctettatet
catattgaaa
ggtattaccc
gacataaatt
tagtttagca
cggctactaa
gtcattgcta
caagcgtgac
ctagtacaag
atcctgaacc
acttcttgca
attcgtgtcce
ctttacgaaa
cagtggccga
acaagaagtc
cagtgccccea
acctgctgtg
agtcgaggtce
agcgaagaat
ttatgagccce
cgaagcaagc

aaacaccgcg

PCT/EP2003/005726

cattcgtatg
ttetttette
actatttgac
ttggctcttt
tatagtgccg
gaagctcagt
ctatactgte
cttettetgt
ggtacatgca
cgggegttag
ttaactccaa
actcaggatt
ttggtcette
ccacatacta
atcgataggt
atagtagacg
tcagcaccaa
ctttctaggt
acgtgacccg
caagcgtttt
ggctcttcge
cgcaattgeca

aatatcaaaa

5820
5880
5940
6000
©060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140

7168
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<213> Aspergillus niger

<400> 44

gacgggctgc gaaagcagga aagccccgat

acggggectt
gtagcaccca
tatgtacgaa
ctgccataca
tatcaacatg
cccgttatgt
cgggctgegg
gggttecctga
ccctgtegat
agcctccact
cgcagcagct
aataatgggc
tgttggagca
gagacgggta
gtgcaggata
tgggagatga
agatgatctg
atgagccatce
tccatcgtag
aagtgatatg
aaaatgtgag
ctggcteggyg
ttcctetgea

tgcagctect

caagggacac
aattaccaaa
gcataactac
gcagaaattg
ctcagcecgtyg
tggacaagac
cttcggggceyg
acaatggcaa
catcggtgceca
cggaattgat
aggcagtgcect
attactgctc
aggggtggtyg
caaggggtat
tgecteggeagt
atagaatatg
gcactgaatg
agcatgectyg
atgtaggcac
aagagtatac
gaagaatgct
attgcacgag
aattgegttce

gtgacaggtg

tgtgtgtaat
ttcecettett
catggtagac
ctctgggaga
ataaaatggg
cataacaatc
cacgggcagc
tgcgtagett
gcacaggatg
gcgtgegecg
ttaagttatt
ccagcttctg
aaacagagag
gaatagtgtt
cgccagtttg
aaatgttagt
aatctccgaa
ctacctcgaa
gatcgaatgt
gccgattgag
gagcgtggcec
accaaacgtt
ggaaatccte

ggccgatcege

ggcggctatt
ggagaaggtt
gccatgattg
cgtgagtgag
cgtctgcecta
ttgcctggea
aacggacgca
caaaaccaca
ttgcggggte

gttgggaatg

tgtttatege
aaaagaaagt
tctegetttt
ggtagccgaa
ctggacttga
ctaattcagt
ccagggcecta
gctgtccaaa
cttcagcectgt
gatcaattgt
caataagagc
ggaatgagtg
cagtgtttgt
atgccatcgg

ctccatcaat

gtggcggagt
cacaacaaag
aaggcattcc
acggtttcgg
cggaaaatga
tecgtgtgcgg
tcagggttaa
tgtcegtgtg
cctteegett
cgactgcagg
cactcttegce
gatcaaccct
gccacgactt
cttaagcgta
atttagttaa
cagcattcgt
gaggctaata
ctttcatagce
agttcgectt
actgcagctt
aatattgccg
tttacttctg
tttgcatggce
catctgccga

taggatctta

PCT/EP2003/005726

atgaaggcat
gaagacggca
tttcttgtct
tcacgaatgt
attcaacacc
tcagaaattc
tgcecteegtt
tttatttagt
gccgaagacg
gtccggaccc
cttttgtcte
gcaacaactc
ctgcgtcgea
atagttgact
attaatctgt
gtatcatcga
gtagatgagt
ttacggctgg
gagaaggact
tgagatcagc
agatcctatg
ggcggagagt
ttgcecttgea
cccatgettt

gaggatctac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500
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tcaagtctgce
gctgtgactg
aaattatcac
caacgataag
cgagagcegt
ctgatccacyg
tccaggacta
ttcgaaacaa
gaaatacacg
cgttgctegg
agcatcaacc
tccgttecac
attgaggaga
ggattggcge
gccagccaag
ccaaagccct
tccagaggca
aaaagatggt
agaaaacgag
agccattggt
cgctagettg
cagctattta
gtcaaacgcc
ggtcgtcaat
ttctcccaac

gcattatggce

agcttcagga
agtgccegttyg
agcatttage
ctgatgcagce
tgaaatataa
acagctcgag
agctacttgc
acacaacgtg
atagcacaaa
gacgaggtac
tgagctcttyg
gtgcggatge
gagcctagag
ttatgctagt
aaacgagtcc
ctaaagtgat
gtgggagttt
aacatacaat
atttcataat
ggaagctact
acggctctgg
aggtgtctag
aagatgttgt
gcagactttg
tcgttggtgt

acagagctge

62/178
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accatgggat
actcccatcet
aaatgaggca
ccaagtttaa
gactttgatg
caatctaggc
aagagtgtct
atggatttct
cactaccaag
ggtccaccgg
gcatctagcg
tttccatact
aaggcaaccc
cagtcacacc
gtccaccact
tatttgggta
ttgaccgeag
gatgttatat
agaggtctga
cattgtccaa
ctccatcggt
ctcgegactg
ccaaaacgtc
gcataacgac
ttaccgttga

agtattccgg

ctecttgtgag
ccagtatctt
acataggccc
ggttaaattt
cacggttgac
atagtattac
gaacgcacca
acaaaacagc
catcctgcaa
tgctgtctceyg
gagcgcegtac
gccgtctagg
cctggaatge
aggtgatate
gaagagtctg
aatgatcgac
aatgecttttc
ttggccatet
tacagtgtca
gactttagac
actcaagatt
acaagaaaac
gcttctgtecg
caacgatgat
tcgeggaagt

caagggtagce

atctttagttg
cattgactga
ttgcgtcaga
ccaatgtgtg
atatgctatg
ctggaaacat
tgggttgaca
cgttgctgga
atgtcgctta
gacatcatat
atatccaaag
tttggcgaag
aaccgacact
gcgcggagcet
gccaagacat
aacatcatgg
tctacatget
tgaatgtgcg
gctgcagaag
caggggtcat
cggcagtget
ctttgaattg
ctectetceac
tcctatgtca
tgcgatatca

catatcggcet

PCT/EP2003/005726
ttgaaatgag 1560
caggggattt 1620
tcettgetta 1680
atgcatctca 1740
tgacggtgtt 1800
ccecttttcta 1860
tctataaata 1920
aaaggccgtt 1980
agaagatcgg 2040
ggtgegttte 2100
gacacaaaga 2160
aatatattaa 2220
tctgactegt 2280
ccctecegtece 2340
gggatggggt 2400
actgtaccct 2460
gtgctgaaag 2520
tggtggtett 2580
gagccaagce 2640
gcattagaat 2700
cctgcggaaa 2760
gtctgacaat 2820
ttgcagctgg 2880
taaacgccaa 2240
cttctategt 3000
ccggtettgg 3060



WO 2004/074468

aactgcgaca
aagctgatta
gtatatggtt
tgagtattgt
tgaattgcgg
cgatgtgtee
gcataatttc
gcaagttcta
atatctacag
atgatcctca
ctctategea
tacaactccce
tgaccataca
cgtactcgat
tcgcggacct
ccgcgtcagg
acacaaccat
acacatcctc
tatattatca
gcacaagcaa
attgggacgg
aacgtcatgg
ctcecgactece
gactgatttc

tgcaacatct

gggtggacgt

gtttctgcta
ggagcaggcg
gtccatgatg
gtcaaagttt
tttattgcecte
aacaccgccg
gatgacgttg
ctccagcecag
ggttatcgcet
atcaatacga
aggattatge
tctactggta
gaactcggge
gtacttcage
cgacatcgag
cgctgactcg
caaccctagce
ctcecggeage
aggcgagtac
ggacatttcc
acagtaagta
tatagaccaa
cgaatgtccg
cccatggeca
gaccagactg

cctcaagcta
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ccaagagcgg
actacatcaa
gggatcctat
tctacgttag
gactcaactc
atggggaggce
ctaattgcac
cgtttcattyg
gactattcaa
gacctcttcc
tcacagctac
tatggtacgt
cacgtccaac
cgcagcggcea
ggctacgtag
agcttcgact
taaccggaca
ttcacctcece
gtcgtggceca
ggctecgtceg
cceccectece
ccggettecg
actggggccc
ttttcaagag
gtgcagcgac

cggtaggcat

taagtggatt
ggtgacctge
cattcatatg
tctctaacat
agatgtactc
gattgaagga
ggcagttcct
acgatcagag
ggcattgcgg
ggtggccctt
agggacatca
ttactacttt
tcgagtecta
ctcccageac
ccgaatcagg
gggtcgttca
ggtacaacga
ccgccatgaa
cgagcgaagt
aaacaggaac
ttctaccaca
caacgcagaa
tctaacctac
cgtcaacagt
gctgegtatce

cctetttect

ttgagtacgg
gagacggata
gcaacctaca
ccaccagagc
cccaacgagg
tctgacgtgg
cgtcgatggce
acactgtaag
gcgatgagca
tccacaggta
actccaacaa
attctcaaat
ccgeatgggt
cgacattgac
caggggaacc
ctggtatgcc
tgacgcceaa
accaggaaca
gaccgtcage
gaccatcttc
cacatcaatt
aaccaactcc
accgttggca
ccagtaacca
ggaactacgc

tcctecttta

PCT/EP2003/005726

cgagagtgac
cattgaccca
ttaccgaggg
catctatcgg
agccattecgg
tatgtctttt
gagactcgca
aaataatgga
ccgegtcetgt
ggcacatact
cggaggtgac
ccacagctac
cttcacggac
acgtccttcet
gtatccggaa
tttctcaccc
tactggacat
tacaccatgg
gccggetega
aagattggeg
acacatctaa
gcatgcaccc
gctcctecect
tcaagttcac
tgtegttcge

tgtgcagegt

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560

4620
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agctaagata
tttggactct
ttcggttcct
tatatgttgt
ttcggggagt
gagaggagat
agtgagggat
ttcataatag
aaccacacct
acaaacaaga
<210>
<211>

<212>
<213>

45

DNA

<400> 45
ggtgacagag

aactaggcta
atgcacaaat
cgtcceggge
atatcaacag
caccaccaat
aacgacctgce
tccgacggaa
aagaccctga
agggggtcct
ttccgegteg

tcttggetgg

4446

tataaacaga
cgtggcgtga
gaggggacga
gggagttgtg
tctggggatg
gagatgaaat
gtcatacatt
ccctagttga

tcatctatag

ga

aagagtgcgt
gaggcagcag
actagtcttc
cccttacagg
tgtgcacggt
tgaccactga
taccecgaggt
tgttcggtga
tgttgtcgeg
gatccggggt
gaagttctat

gtgatatcac

64/178
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tcaacgacta
ctegtggtge
ttgtégaggg
gagatctgtg
acttcttgag
agctgacgag
gacaactgca
caattgatta

gataatatac

Aspergillus niger

agggcgtgaa
cagtggtagt
agtctacttt
ccaggaccgt
ccttgggcag
agtgaggaat
tatacactcc
tggcgtcgga
agtctgggga
acggaaggat
cggctagatt

gtactgtatg

cgaaggatcc
gtatagaggg
ggagaatacg
ctgatgagcg
cccgaatttt
agtagatctt
ctagttggta
taacgtctag

ggaccttata

tcgaggegec
gaagacttaa
atatgccagg
cgggactgga
ctggatgcca
tgatteccgaa
atacccagaa
tgcgggteceg
gaagctagtt
cccegeattt
cacaaagatg

gacgttggtt

gcgecgtecyg
tatggggatg
gtacgttgce
tagatcacga
gtaagtttct
tgattgtgtg
cagtatagct
tctaaccaac

tacccaactc

gagatatgag
ttagcacttc
caaccctgca
gctgaaccaa
aggatgtata
ttgtgtgctce
caacgatgca
ttgatctege
gctagtgtgt
ggctgactcg
gctctcaact

agttttttgt

PCT/EP2003/005726

cacctacgaa
tttatgatgt
ttaccctgaa
ttagtgttat
tcectgatgt
gagttgtttc
tgatgcagtg
aagataatac

ctcccaccca

tggtaaagtt
ccacagctct
ccgeggtgag
gctgaacgee
tcatggggat
aggagtggcce
cgggatggca
ccaactttat
accggggttc
agatctaact
tcggatatct

tgagtctagt

4680
4740
4800
4860
4920
4980
5040
5100
5160

5172

60
120
180
240
300
360
420
480
540
600
660

720
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gaattcagtg
cggcagtgag
agtgtcgtca
tggatgcacyg
ccagtgctcecce
atcaaagcta
tgacaacaat
taagcgactg
cctgtecatge
ttcggggtaa
tgcaatcttt
tcaatcgcac
cccteetect
ccctgaccaa
tctacctega
acctcgactyg
tgcaactctt
agacctaccce
cagggctcca
atctgcagga
cgagtgaggt
tgcaggatgc
cggattattt
gatggggttg
catgtatgcce

tactaaggta

tggacttcca
cacggctcett
gtgcaaagac
gcagagtata
tcatggtagt
caggaattat
ttatccgtcet
cttctgcage
atcgcgcata
tgccaccege
tctccattga
cacccaaagc
caccctcacc
caaccgcectce
caaccaagac
ctactgcatc
caccggcacce
gccgacggge
tacattcage
attccgcacc
gcagacggcg
gacctggacg
tactaagtat
gctgacttgt
gatgggagta

ttttggatct
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gtaaagactg acgcgactga tgacgetttg

gcagtcgcect
gtgtcttttg
ctaatatact
ttatgacagc
cgggacaatg
cgcttggetg
cattaaaaag
cctcttggec
cctccagceac
acccttcaat
gccatcacaa
tcecgegaccee
acagcaaact
ctcctaggtce
ccectecgget
gacaaatccg
caacatttcc
cggttagcgt
ttgtttcgge
cegttgecga
ttcaataata
acgttttcca
ggttttgett

catcgaatgg

tggaaggtgt

ttgaccttta
gtgccaaatt
gctattcaca
ttctcecacag
ctggccgage
ctgaattccc
ctcctaacag
ctgcacaaca
tctcaccate
tcecgtataca
tgcgectect
tgcacacctc
tctccaaatc
cccaatctgg
tctacacgcce
gaaccagcta
aacaatactg
actacaacga
ccaatacgga
gtaagaaggc
ctccgactga
atggtatgtt
actagcgtgg
gagtacgttt

atcggagcce

ttgtaggatt
gtggctaccc
tcaaattaga
ataattcagc
attttctccg
cgcgatttta
tatcattgeca
acatgttgtc
acagaaacta
gggtgcacaa
ccacccccte
ccaaaccaac
ccaaggccga
cgacaccggce
gggctccacc
tgcaggcgte
gttcctgcecge
gacgacgcca
gctttggact
tgtggaagag
tgagtattat
tttgtgtcta
agggataatt

ggggcttggt

tggctaatgg

PCT/EP2003/005726
ataggcaatc 780
gtcttagggt 840
csagtagatg 900
gctctcgagg 960
tgatgagggg 1020
tcgaaggaac 1080
cceceggatet 1140
gtaatttett 1200
aacctcctca 1260
taagatggca 1320
caatctcctce 1380
atcccagect 1440
accaccataa 1500
atcaccgacc 1560
gtcggeecect 1620
tccccaacce 1680
ctcatggacg 1740
gacggcgaaa 1800
tatttgcgeca 1860
catttgtett 1920
gaggtggtgg 1980
gtgcagtttyg 2040
ttgtcaaggg 2100
ccgttecatgg 2160
tggttatgaa 2220
tgecatttctc 2280
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tgttetgttt
aaatgctgac
ctacaactac
tgatcgcact
tctacaagag
ctacgactcc
tcaagggaag
cgggcagtat
cgacgactcc
atacgccgac
gaaaactacc
aggcacaccg
ccctctteac
cccggacgga
ccactggtct
cgactggacg
tctcacaate
atcggagcca
gacccttett
ctatcaggtt
tttgaccttg
cgtgtatgtg
tagactgttyg
tgétgctttt
aaataagact

ctgtgtttat

aggatactta
catttgccett
ctcgtgteca
ttcggeccte
ctgaaatctg
atcgccaaac
attaagctac
ttccaggaca
gggcatttca
ggaatctttg
atccaagaaa
gacaagtctt
ccgccagagt
atcaactata
gtattcgggce
atcaacttcc
caattggcgg
tataccaacc
atcgggttca
cgctceceecgea
catctcccgt
cagtacgatg
tcgaacttca
agtgctagaa
attcggatag

gatgattgtg

66/178
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ctacggtgta
agggccccecet
atcaccacgg
aatactatca
acgcggaaac
acgtggtcgg
ccaaaggtgc
actcggtgaa
gcgtggacca
gtgacttcgt
cctgggaggc
ccggggagtt
acctgatcta
ccattggtac
cgacaccgaa
ctctgagtga
gagcgaaagc
tcgegetgga
atcagtcgag
tggagttccce
ataacgcgac
cgttgaggtt
tacgcatttt
tatgaaagga
tagatcgcca

cagaacaggt

tgtcactgcg
gcactcggat
cgaaggcact
cttcaacggc
cctggcagat
atacacgcct
cactagacct
ctcatcatca
tgtcaaagag
acgcgacggce
tgagtccgea
tcgacatgga
ttggggcgcea
cagtgatcca
cgatccgege
ggacgatctt
agcatccgge
gagttatatc
cagctgtatt
ggcggactygyg
ggatacggag
ggaggtttcg
gcgaatagta
tcaatttcat
tgcatattgt

cgtctcattc

ttctctcaat
ctcaccgtcg
cctaacatca
ggaaaaggct
ccgagetgga
tccagtcaac
atcgcagtcc
taccagtatt
ggcccgtacc
gtgcaagtga
ggcactgaga
gttgccaggg
tatgactggc
gcaaccgatc
gtcgaatacg
gcagagcggt
aatacggacg
aacgatcagg
gtacggtcgg
ctgaaggtcg
acagcgattt
taggagggga
aaggcagagg
aatttggaga
agactatttc

tgcctceegea

PCT/EP2003/005726
tgattggaga 2340
acggcatcgt 2400
cctacggett 2460
ccactgcgtc 2520
acgtcgactt 2580
gcggcagegt 2640
tgaccgtgga 2700
gggctgagat 2760
gacttactgt 2820
aggeccggeaa 2880
tctggagact 2940
accccacaca 3000
aatctgactt 3060
tgaacacggt 3120
ataccacgca 3180
ccaaggccac 3240
tatacaatgc 3300
ccgageegtt 3360
ctgtgagttg 3420
gcaacaatgt 3480
tgccggegac 3540
agggtgtgta 3600
ccgtgttagg 3660
atacacagtc 3720
cttagacatc 3780
gccgatctac 3840
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ggccagactc
gcgtcaatte
aggtcagcat
gcgctgttcet
ctaatttcgt
gttttattag
ttggtctegg
tcggggcatg
caggccgtgg
gcaaggctct
gcgacc
<210>

<211>

<212>
<213>

46

DNA
<400> 46

ttttcecegtt
taaagcagtt
ctgcagtcac
catctcacct
ccaccgecgt
tccacaaggg
gcteccggagg
gagcctttgt
tggctgaata
caccgattct
tcgtgattga

acacatccta

1178

ctgtcatecct
tcatatttga
aaccgaggca
gtatacgaca
ttccaatatt
agccgaacaa
tgaactttca
cttaagggat
accgatttac

ggactttctt

ggtggaatca
ggtggtgtcg
aatgaagctc
cacgccgaga
ccaatccagce
agccaaaggt
cgactgggcece
gaccatccaa
caccagtaac
ggttacgcce
gaatttggcg

tattgatttg
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gtctgtcatt
gatcatacge
gttccgggta
cgttattcac
gtaagctcga
taatgagaga
gatgatcggce
actaatccac
ttceeegeat

ttgttttggt

Asperéillus niger

tttcattcca
gtcacaatat
tctettettt
aatgatatac
ggcggaggceg
ataaactacg
accgtcctet
ttcggacaca
ctagaacaat
ttgtctegte
gaccagagag

aataaggcaa

ggctccgaaa
caccaatctg
aattggcega
ttggtcegte
ggagactctc
cgcgaagagg
cttacctaat
tcgecattgat
tcttgtttet

ggtatctgaa

tctgectgga
gacttgcgct
ccttattett
ctcctttett
getggggega
gtcacgacgg
ccaaggtcge
acgaccagaa
ttgcaaagga
gcaactatga
cggcgactat

gtacggatta

agctcgagcc
agccgttgtg
ttgcctgata
aatgcttcac
attgaggaca
gtccaaagcet
gcggtaaaag
tggcaacaat
gcagctcttg

gctgecgacgt

ctaccgggga
ggataaccga
cacccccatt
cctectagece
tgggttcatc
agccaccact
agaatacaag
gcecegecgeg
tgtcaagaat
caattccact
tgatgctgcea

cttgaacagt

PCT/EP2003/005726

actaccagct
gtccgttceca
gtggcatcac
atgccgtect
cgatctcaaa
gaagcaaacc
cctcggecca
gacttaaaac
ttgtatttct

tagcaccaac

atatgcgata
caagcatcca
tttgectette
ggcgacagca
aacacgacac
gtcagcttcc
tcegactace
aatatctcct
gcaggaggca
gggacaccac
aagaatacag

attgggccag

3900
3960
4020
4080
4140
4200
4260
4320
4380
4440

4446

60
120
180
240
300
360
420
480

540

600

660

720



WO 2004/074468

ccgatgcecgta
gcatagtgtt
gtgatgggta
attggccctg
tgtgaatcag
tggtatctac
ggcatatgat
tceetteaac
<210>
<211>

<212>
<213>

47

DNA
<400> 47

tatgttgtaa
ggctattcac
tcactagtcce
ccgtccaaat
ctttgcacaa
tctttcagee
tgcatctgee
ggtttaccct
ggattgactc
ataaccgtcc
ctaggaagcce
ctattatcga

agggtaccaa

taggcgcgga

1658

tacgtataac
tggtgggatyg
tgttaaggtg
attttctggg
catgtgttge
caagcagaaa
ctggccaacc

tcccacaatg

tataagtaag
gcatcgtcat
acggggttcce
accaggcatc
tgcgcgactg
gatcaccgcc
acagaatatc
agaaggacca
gtacggacaa
gcatctcatg
catcgcctgg
cgctacctceg
tatccagatc

ctcgcacgac

68/178

pectinases.ST251

ttggcgtegg
gtggcttegt
attgcgaagc
ttgtttgatg
atttatatag
atgacagttg
caatgttatg

acatgctgct

Aspergillus niger

ggtacgtatg
gtetgtette
acactccage
gaatggaatg
actcgggtta
accaacctca
actgecggtge
aaagtggact
ccgtggtggg
agcttcaagt
aatgtcaaac
acaggtagcet
accgacagta

acacttttca

atgattatac
tgattgatca
ttttggcgge
gaattggatg
tgtttttatc
ttacatctcce
aacagcgtga

ccgttage

caagtgttac
aaggcatcat
agagcatctc
gctgatgact
ttattttcga
gcaatgtgga
agaatatagt
ggattggtcc
atgcgaaccc
ctagccaagce
tgcatggaca
tceccattcaa
tcatgtacaa

caagaaacac

gcatctgaat
ggatttcaca
cttggaggaa
tttectggttt
catgatcaat
attctggaat

tttaagtatt

tggttattca
tcctatttet
ggagccaaca
cgggttgetg
ggagggtgtc
aatccggatg
cagtgacggt
tgaagacgtg
tgcaggtagt
cactatgaaa
agacattaca
cactgacggt
cggcgacgat

catcggctac

PCT/EP2003/005726

ggggagggga
gagttgaaga
ggcaagtact
cttgatggaa
ggttggtaga
atctcagtat

attgttccag

gtgagctact
tctttectee
atgcgtggtt
tcteecagge
aactataaca
cacggcaacc
acttctacat
aacaatggtt
tcaggcatcg
tacttecagagt
gtcagccacg
ttcgatgttg
gcgattgcag

cagactcacg

780
840
900
960
1020
1080
1140

1178

60
120
180
240
300
360
420
480
540
600
660
720
780

840



WO 2004/074468

gcatgagcat
ctttgacgat
agggaccgga
cccgatcttt
tgctagttcg
tacgtaccag
gccaaatttyg
gaactttgtyg
ctgcatgaac
ctacagccca
caccttaccg
cgacttccgg
tctactgtac
aaccaagaat
<210>
<211>

<212>
<213>

48

DNA
<400> 48

ggcgcecceca
gctcacaaaa
aaagtgtgat
tgctgtatgt
ctttatgctg
aatcaattgce
ctagcagtca
aaatggcatt

gcttataaag

3375

ggatcgetgg
gtgactgttyg
ctcgtcaaga
gtgactcaga
gctgtgatga
cctggtgacg
aagcatacgg
acggacaaca
gcaacggceag
ttatctaatt
ctttatccaa
gaaggcacac
tccttetcecat

ctgcattatc

cgcactccceca
gcgagtcacg
ctatctcaga
cagcccgetyg
tcatttctce
ctctggtaca
aaatgccctt

ttctggtect

gcgggtttga

69/178
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gaaaggatcc
tcgatgggcet
atgtgacctg
gttatagcga
tggaggattt
gttettgegt
aggccctceat
tccagctata
ccctecaatce
aatggaaact
agtggcctaa
ccaaactaag
acccagtatt

actacagtca

Aspergillus niger

gacggtgtgce
acaaagcagc
tagacactgce
cagctaatga
ggactctaaa
atgcgtatat
ctttagagct
cggggccatt

atgggactcg

cacagacttc
ctacgcagca
gaacaatatt
ccaaggcgcc
tacctggtet
ttcecgaccect
tatcgaatgce
ccecgeaggtt
tgatcttgga
agtgataata
gccatccaca
catatacaat
tatcgetgat

tagcacgc

tctecggacce
ggaatcttca
agatctgaaa
caagtggaaa
tgcttttgceg
aaattcagca
aaatcaagca
ccgatgattce

acgaaatact

gccaatatca
cgcttcaagt
agagtcttca
tceceggtcetg
gactttgctg
tgctggtaca
catactgctc
ctggaaccag
tttacatgta
cagatacttg
ggaagccaca
aatcaatcca

acaccatcca

cgatcgactg
tccaccttga
tcgcacgcga
attatcctcce
gggttaatct
ggctatcage
aacgtcaaat
cggcatacce

tgttcgtgcet

PCT/EP2003/005726
gcaacatccg 900
catggagcgg 960
acgtgacgtt 1020
gaactgtcaa 1080
gctcgatcaa 1140
acgttgggect 1200
aatcttgtaa 1260
cgagtgtgat 1320
aaaacgggac 1380
atatccagtc 1440
cccaacacat 1500
aaaaaactcc 1560
ctcgtttgat 1620

1658
atgtgccgag 60
agcaatccag 120
tectgettgtt 180
gtggaaggca 240
ggcagtagag 300
ttggcattgt 360
catgttcgta 420
ttctggtget 480
tgctctcatt 540



WO 2004/074468

gatggccgca
gggactcgta
atttacagaa
aggtgacaac
attcatgaaa
ggttgcggtc
ttcgectttg
tcttgcatac
cttgtcaacc
gaccagtcac
aaatacgatg
gtccagacta
gaccgcagac
tggtacaatyg
aatgtgatgt
ttcggecattg
aattatcagg
catatgacga
tggtcggatt
gtatatatag
tagtagttga
agaatacata
gacaaaacca
gtaaatcaga
acaaagttca

agtgccaatc

tatggagatc
tacatatgtt
ctttgcatat
cattcctctt
tgcagactgc
tcgaggaggg
caggatcaga
ttcctctaac
aagttaagca
acgcactagt
tcgacttecce
tctactccca
caggaéacct
atgcgttgge
tgttcgacgce
tgaatatcac
cgtatggetyg
gccatgttca
gagatgggtt
tcatttcatg
aagtacagca
aatggtcaac
tatcccacat
agtaccaaat
tactataacc

tactatacta

70/178
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cggtagagag ttgctgatac atatgctaga

caagggacag
gacccacaca
tttgaaatat
cactgcagag
actcacctca
catctcagtt
ccagtacagc
attcaacacc
agccatctgg
gaccttctac
gggataccgt
aggcagcgct
tcagcatgcec
gcatagcgaa
gaacttctgt
tcctacgeco
tgagatcttg
atacagtaag
gtggtagtgg
ccattccaaa
agatgaaatc
aataattacc
agtattcaat
ctacactact

catgtacttc

acgggctaca
cattgctgac
actcgcaccc
ggcggtcecccea
ccettegact
gaatagtacg
accccactcec
tacgcgeaac
atcgggatca
aacgagctca
tcctatetet
gatcccagte
agtgcgttce
ctcagctata
gcgggatatyg
ttggatactt
gctggtgetyg
ttactactat
ctggctcecttg
tatatcatca
agaagaacta
ccactcatte
acccgattge
attaagtatc

tgcatcececg

gaactatagt
tgacaagatt
atttgaagtg
attgggtgga
gcgaccaaca
catctgcaag
accacaactt
ccgtgctgaa
acgacatcgg
tgaatacact
tcatgaacct
ccaacgcaac
atgatcgcta
ttctggataa
atcagccgga
atttctggta
tggagaggaa
gtcactggaa
gagacatggg
caacaccact
gtgtgaacta
atcaatcacc
caacacgacc
ataaccataa

cagctactac

PCT/EP2003/005726
atcgecctteg 600
ttcatecgggyg 660
gtccagaacc 720
ttgctgatge 780
atacctgacg 840
gctatgggac 9040
ccatacatca 960
caccgtcteg 1020
gaagaccgta 1080
cgacagttcg 1140
cttttectce 1200
tcceecgetg 1260
acaaatcacc 1320
cgccgacacce 1380
ccecgggtgac 1440
tatcgegtgg 1500
taattcgggg 1560
gttggaggag 1620
tataggtttyg 1680
atttgataag 1740
catcaaattc 1800
ctatgtagca 1860
tgtatgttaa - 1920
agtatcagag 1980
aaaatactgc 2040
taaccaagct 2100



WO 2004/074468

ctatgaattc
actaccaaca
acaaaacaaa
gacacagcca
acctaccatc
atagtcctaa
taatcctacc
agttatcagc
gcccatgaac
agccaactaa
cacccggtgt
attcgggegt
gatggagggyg
ctaagtgcat
tgctcccage
cagaagcaga
tctagtecea
cacaacaaag
aggtttcgag
aatagtctat
gcgaaggaaa
agcagcgagg
<210>
<211>

<212>
<213>

49
3670
DNA

<400> 49

aatttcatca
aacccataag
aacccctcac
ctcgaagcga
taccactact
ccacgtcatt
aattattacg
taaacactag
aaggatataa
cctaacctga
ctctgcettee
gctttgtget
gtgttgcaga
ggacttcatg
aattttgtca
taggtacagt
tccgttccég
aatgagataa
gtcaccctat
cgtgatatcg
aagaacgtct

tcagg

71/178
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taatgatgat
aaatgaatgg
catcctcgaa
accgttacat
aataactagt
ggtaagaaaa
ataaatccat
taataatatt
acaaggataa
cctaagcagt
tgcgtggetg
gctgctgctg
tcgaggcetgg
taggtgactt
agaggtaaaa
ttctctecaa
gaacaagcca
ttaacgtgta
gtcgggggag
acgaacgccyg

accgatgtga

Aspergillus niger

atatatagta
aataaatcca
gaaagaagca
cgcaggtttg
ctactaccaa
gaatttaaac
caatacatac
gaaaatgaaa
tgcectgtcac
actactggta
ctgcggtgtt
ctgttgtatt
atagcaggga
gagagggtaa
cgattgacca
ttatcagcat
agtgatacat
tccatgagaa
cctgttgttg
cccgtaccgt

gaatggaata

caacaacaaa
atccaaagaa
aaagagaaaa
aggtgaactg
gcatactaca
caggatgacc
atacgatcaa
atacctatcc
tacttgcettg
aataaactgg
atgcagctac
ccectttgett
tcaagcetgt
cttgtgatgg
tttcataaag
gcaagtgaag
aacttttttg
atatcagtgce
taaactgagce
ggttacgaaa

caagctcagt

PCT/EP2003/005726

aacaaccacc
gcaggtagta
gaaaaagaaa
ttacctacct
tactacatac
ctagtaatca
atacatacat
accctcccce
ctaatcagcce
tcagtccget
cgcetgttte
tttettggtyg
agattactat
tgtaaaggtyg
ctaaaaaaac
ctacacacta
tttgataaac
acaatcgtgt
aaaacacgcg
aaggaatcat

gagtgaactg

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2840
3000
3060
3120
3180
3240
3300
3360

3375



WO 2004/074468

aaccaccata
caatgatacg
tgctttcaga
aggcggagtc
gctgtctttt
cgatgataaa
aaactgaaaa
aattcatcag
atcagaagcet
ttcgagcaac
gtcgagtccg
gccatatacc
ctgtaacagt
tcateccacac
gcactgagaa
ttatatgccc
acatgtattg
aattgctgtt
cacttactgce
accgagtgcc
cacgcagggce
ctcaccaagc
caatcataca
gacaccccgt
atgttcttet

gctacceccge

gggcctagge
tgtgaatatt
gagagtcgca
gatgatctca
ccgtgccaaa
gcaaatgtca
gcaaccceag
caataaacca
ttgctccatt
taagaaatgc
aagcctattg
ataatacccc
ctgttgcagt
aaaatcaaga
cgcagatgtg
gcacagaagc
aagtatctac
catttgacag
ggtctgaatg
cgccatcatg
caaaccgtag
tgaccactcg
agcccccatg
agccaaaacg
cgctecgatt

aacaccaggg

72/178
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ttaccggaag
ccagctctceg
agatctatat
caggggcaaa
gacggecggce
taacacgcaa
aaatcaaggc
gcattataag
tatacagtat
cgtcaacctt
ccgcggaatt
agctgcggat
attttcggag
agcagatggt
gcaatatcct
ttgtatagat
tgataaaaca
ttggccgatg
ctcctgeaat
aatctaagat
cctttetega
gagatgagag
ttcttcgagg
gaatagtctg
tgccatgtgce

atgtgaggac

tgttggcttg
taatggtgca
aagcaatact
ccactattac
aaataacagt
tatggttgaa
agaggccatg
ggcgaaagtc
caaagtgatc
ctgggggcaa
ctegttatgt
ggcgtacaac
gtattcctgt
gactgggcect
cttagcctac
ggtaccagaa
gacattatgt
tacttggatc
ccgetggtceg
gaggtactgg
aaatattgct
tagcttactt
gactaagcaa
atcgaccaat
aggatacaag

ggggaaatct

ggacattgcg
gaggttgaga
ttctggagece
gttacgtcce
cagtacaaat
acaaggaatc
gtagcacatg
atgcacggtg
gtgatgccgg
actcaagtcg
acagatgctg
cgcctgaagt
tccacacgac
tgattggcga
agtagaacac
cgtttctgaa
gcggcttega
cagtgtagtt
aaggaaagaa
ttttttggta
gtctggggat
gtgtgtacta
gccacccgga
gcttgatcga
caagcaagca

cattccatca

PCT/EP2003/005726

gaagattgta
atcgettggt
agaaaagtcg
aatcggcgag
tatacgtgaa
atggctactc
ggttgtcata
atgttatact
atgtgacgta
ctgtcttege
ttggaagtcg
cattaatcca
tctgaagaag
ttgtgaactg
agagcattgt
gggatgtctc
tcececcaget
caccatcagt
cggatacaac
catggccaat
tgtcctagtce
catgccagce
gccaccccga
taccttcacg
ttgcacgatt

accgcaattc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500

1560



WO 2004/074468

aggtctgatc
ttcaagagtg
gatatatata
ctagaaattt
actccaatcc
cagaccatgg
cactttgtat
ataactcagc
cgcctccaat
ccaacccaca
aactggatcg
gcegegggceyg
tcacagttcece
gcagaggatg
cctectecte
ggaggggggt
taggaaacgc
tggaaagtct
tgccgecgac
atgcggagta
agaagaaggg
tgtgtgttta
ctgtcttgta
gattccccga

atcatcccgg

agttgggagg

gcatgtcggce
attgcattca
gcgtecttag
cattgaacct
tcctggetce
acccaacgac
gtcceccattce
ggagactcct
cccatgggca
taactaataa
gctacctaac
gtgccacaat
ggctattcga
cggtatttgg
ctecctectece
gttagtaggt
gtattactct
agtggaagag
gagtcgcagt
tttgagtgtt
agatgtaagt
tgtgggtggg
tgactcgtgg
tgcgacgtgt
gatgaagtat

gtggtagtta

73/178
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taaatggagt
ggtttagaat
gggatcagca
acacttcata
tcgecageat
caagagcaga
caccacccta
actcccaaac
acccagacct
tatcgatgat
cacaaccgaa
cgacaatgcc
ggatgtgtat
ggtgtggatt
tcetectett
gtatatgcta
accgatgcgg
gtatacaaga
ccgttgtttt
tataatgaga
tttttctact
cttgagggca
tcattcatga
atcaatgatg
catcttttgc

ctttacttag

ttacaacatt
gggtgtgata
cggettggtyg
ctgcaatcac
aaccatgact
aaactcaacc
aactccacac
cggcttcage
aggtgcgccce
gaaggaatcg
aacgcctect
ctggttcctg
gctgataage
ggcgattaatg
cttcttcatt
atgggatgtyg
agacatacac
acgggggeag
tggagcaggg
atttggaggg
gttccectttg
agctaatcga
cgaagatcct
atgggacgtc
aggctgagga

tagtactagt

tattattaaa
catacccctc
cttgacagat
agcaataaac
ggtatcccca
acgaatccca
agataatata
gcectegggea
aaccattccc
gcaccacaac
tagtgcttte
catacccggg
cggcctegge
agtatattct
ccceggattg
tgttctgggg
acccaagtta
gaaattecctg
agaggaggtg
aatggtggat
tttttectgte
tgaattggga
ggatgatccg
gtgtatctgg
tatgaagceg

aaatagtatg

PCT/EP2003/005726

tctattttac 1620
ttttagtagt 1680
ctctacatag 1740
caaccatgaa 1800
cagtcacagc 1860
cctacttett 1920
gtactaaagc 1980
cccaaccatc 2040
ctctacaccc 2100
caacggcccc 2160
ctacaacctc 2220
tgaccttgca 2280
accctggagt 2340
tecctectecet 2400
tccatatacg 2460
gaatatagta 2520
atctccagat 2580
ttcctgaatg 2640
gtgaagcagce 2700
gattttacta 2760
ttgggttact 2820
caggtaacga 2880
acagcgtatg 2940
tggaataatt 3000
aagttgagga 3060
atgatattgg 3120



WO 2004/074468

gagaatatta
tgttgatgca
tgcatcgtaa
ttcttettat
tgaccctgac
ccgecctgta
atacctgttt
ctggctaagt
aaggttgctt
agtcgtagceg
<210>
<211>

<212>
<213>

50

<400> 50
tgatggatat

ccggceggatt
tgagccecgge
tggtctgact
attgctcgtt
gggccttgga
tcecetcetete
gtcatgctge
ccccagagat
gagtcttaat
accctataaa
aaccaccacc

cattctcccect

2726
DNA
Aspergillus niger

tgtgacgttt
tcaggtatat
atattagcat
atgtaaatcc
cctgccaagg
ggcattaatg
actctctaca
tacgttacct

attgtcttgt

ggatcgattt
ccggtttgga
gattctgaaa
ttggctttgce
tccecggecce
attaattgat
tctetcatcece
attgtggagg
ttettgteet
gaacttcggt
acgctgctge
tgcagccatg

caccagcgcc

74/178
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aggatggectt
atatttatga
cgcactgaca
ttcttgtcece
cggatcattg
atacctgcag
ttcggatgtt
ccgtgetgga

cctaaatagce

tgggagtatt
agaataggcg
ggcttctagg
gcagtctaat
tggtacactt
tttcaccecgt
ttcceceeege
agaataattg
catgatgtge
ctgcttcata
tttcggcgea
gactttccac

tacgatgcge

atatattact
agtactgcecc
tgaaagctcc
gtcacggacc
accgagctta
gtotgaagat
tcgetttaat
ttaggatagt

gatagtaact

aatttctgga
tttgaatcac
acgtttgaat
gatctcgeat
ctgtacgtac
cggctgacgg
aaattgctgg
caccaatggc
tcgtgcaggt
ccgacctcac
gctecteccca
gcctcectcect

ccetegtceac

agtatgttat
tacgggtatt
acctatgcac
tcatttccge
gtcecctgtcet
ctgcaacgtc
ggaccgatgg
tgggaggagg

gtagatttcg

gtttgcttgt
gatgggcacg
gatcttgctt
ttggttaccce
acgactttat
gcattgettyg
tgcecgeatet
agccctgtcg
attccagtaa
tgtactatcg
gccaggtcca
ggccttgtge

tctagactat

PCT/EP2003/005726

taaatttgaa
ttggctgaat
taattccegta
atcactttca
tcgactttat
ttctgtctga
atgtagattt
ggaagatata

ttgatcgage

tatttggagt
agcgttgceca
ctcgttcatce
tgtatagatt
ccccaaccct
aagaatctcg
ccgcecatctee
gcgetttgat
ctccgatatt
caaccatgat
ccagggatac
ttcctgttaa

ggcaccttec

3180
3240
3300
3360
3420
3480
3540
3600
3660

3670

60
120
180
240
300
360
420
480
540
600
660
720

780



WO 2004/074468

agggcagcta
cagccacagg
cctacgacac
actgectcta
gcecctgtcett
tgcccecceaa
ataccaacta
ccacctctga
cccacatcceca
gcggaggcete
tctccaaagce
aagcagaagc
ccctcaaatg
acgcggacaa
tcctecatcga
ggggcatgta
ccacaacaaa
ttceccggtet
gaacagcaga
atgtggtgct
ttggggagta
tttteecettt
taatcatgcg
acgatggcta
aattgacgaa

tgattgccac

tgatgccacc
cgagaaccgce
cgaccaatcc
cctaggtetc
agtcgtcttc
cgcctacccce
ccgcgtcaac
ccttaacccg
ccgcettegge
cgtegtegee
cctcgccage
catctacacc
ccttaaagaa
cacctacaca
acccctcace
caacgcccac
cggcttcaac
tgatacaagc
aacactatcc
cgcgtgececg
taccattccyg
cctatgtaga
agtgtagtgg
cgccggegea
tggatcggag

agaggggttt

75/178
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tacaacctct
ttccgagege
tttgacatgt
tactccegge
tacggcggeg
gtgctcaacyg

gccttegget

ggcctecteg

ggcaacccca
caaatcctceg
tcgeecttcet
cagctggtaa
gttgacgttc
acctcatctt
tccgcectacceg
gaaggcgaga
tceteceteg
gatatcaatc
tataatacga
gcgtactggg
ccggecgagac
tatatatcce
gacactgtgt
ttcgccaget
cccggegtge

gagaatgtgg

cctacttteg
cccaacceee
gccctcageg
cctgggacac
gcttcatcga
tcagcaccct
tcctecectgg
accaacagta

acaatgtcac

ccaacggecg

ggccgaaaac
acctaacgaa
aatccatccg
atacctgggc
cctccaacac
acttcatccc
cgtecetteca
tcatcgaatc
cgttcgteeg
ttgcttctge
atggaagtga
tatctacata
ccacagtcca
tctteccagac

cggaggtaca

ggctgggcga

caaaatcccc
gttgaacatc
caccgtcaac
ctcctegtce
aggcgacgcc
aaacgactac
ccaagccatc
cgcettgaaa
catctggggc
cggctccaac
ctacgcctac
ctgcaccaca
cgacgcaagc
cccegteatce
ccttaaaact
cccgggacta
taactggcecta
gaaatactac
cgcgggactt
ggcgggcgag
tactgaatgg
ctacgtagtg
acaaaccgac
gggggaccce
gcagacagcg

gttggaagat

PCT/EP2003/005726

tttgcagcac 840
accaatggca 900
ggctccgaag 960
accaccagcc 1020
ctetteggea 1080
atcgtcgtcet 1140
aaagactcgce 1200
tgggttaaat 1260
caatccgecg 1320
ccaaaactct 1380
aacgcccctce 1440
gcctctgata 1500
ctcatcatcg 1560
gacggaacct 1620
gatctaatct 1680
gaagatacaa 1740
actggetttce 1800
cctgtttetg 1860
gtttacaggg 1920
aaggggtatg 1980
gtatgttgtc 2040
atactaatac 2100
ccattgatct 2160
aacgcacata 2220
gaggaatttg 2280
cggtgtgegt 2340



WO 2004/074468

tttggaagtce
tctagttogte
atctaagtag
taatacatga
caatgcatgce
cgtcgtcaaa
tgtgctggtt
<210>
<211>

<212>
<213>

51

DNA
<400> 51

tgtgcaaatce
taaatagttg
ggccgatcege
cggacattag
gaatggctty
tgtgccgttc
gatatctget
ctaattatca
cccctgtget
caccctetgt
gacagcaatt
caactatgat
ggaggctege
caaagataac

catactacag

44956

tgttgggaag
tatttagatg
tagagatgtg
ggtcagatca
aatgcatgga
ggctcgtcag

gttgtcgttg

tctcagaage
ttgcaattcc
tctatcttat

caaggggaag
cttttgaaca
atggggcagc
aaccttatga
tacacgcttt
gtctgggett
ctttgacaag
tgatgtcgca
ccccagetga
aaaccgcacc
cccagcatce

tgacggctgce

76/178

pectinases.ST251

aagattccta
atggacgtct
gtggttgtgg
atcaaataca
gtctaaatat
tatgatttga

ctgccg

Aspergillus niger

gatccgaatt
cacgcctcca
cgctgtctta
atcagtcatt
tggcttececece
acttgactgt
taatcagggg
gattaaaata
caccacgagt
ccgtgegett
cataagcttyg
acacgaccag
tcttcctgea
gatcteccgac

ctcaagtaca

tttgattttt
atagcgtaca
ttgtggtttg
gccgtgtata
tatctttect

ctgggccgta

ctagcagaac
tcggecatcgg
tcgtgectta
gattgattaa
atgatgtcag
catggccaac
tcaggtaata
aatgttgctyg
attgacctcg
ccatagttgc
gttgattcaa
tcttgtatga
acaagcttac
ccecatcggac

gtgaccggta

tacaactagt
ggtgtggtat
ggggagaaat
tcctgagtga
tgttgceggt

gggtgaataa

tgcgaggaat
gcagtcececgg
tcaatcagtce
gggattgatt
gcaacagacc
taggtccgaa
caacccttygg
gtcacatgga
caagattggt
cttcatgtag
gttggggtat
gaccgtgtgg
cacaatcatg
aatagagtcc

taatttccca

PCT/EP2003/005726
agtagtattt 2400
gagaaagagyg 2460
atacaaatta 2520
tgcttcaagt 2580
ttccgaacge 2640
tagtacaggt 2700

2726
ggaccttggt 60
tcgecggaaga 120
ttttttggga 180
gactgaatag 240
agggcagtca 300
attaccatgc 360
ttgattgcece 420
tgtctggceta 480
cttctctcaa 540
gaagatgttg 600
ggtgctgtca 660
tgacattctg 720
gcectattett 780
tcaggggcaa 840
ccactcatecg 900



WO 2004/074468

ctgcacgacc
atatagtgtyg
attgtcccagce
ccgggagata
aaaacgcacg
cttgtctcaa
tcectaacget
ccgcccectaa
agggggcecte
tggcagtgcece
gttactgcge
cgaaaccacc
catcaccgtc
tggcgaggge
ctcgtccacyg
cgggtcgacyg
cgaggcggee
tgccaatgta
gtcctttaag
gtctgctetg
gtgaagaacg
tccatcaagg
agaccatcta
ccgatatcac
cgaccgatgg

gctecgggcac

cgggtaaccyg
gcgecttegtyg
gcgctacggce
ttccaccaca
tattccgeca
accttgatcet
ctgggccgceca
gctcgaggat
gtctgeccage
ctcaggcacc
ctccécgcgc
ttcggttacg
accggggecg
agcaacggcg
atcagcggga
tatcttacca
aacaccgatg
tacaaccaag
gtacggatgt
gtggccacgg
tgaccttcta
ttgtagttcg
cggcgacact
cgactatgge
aatcaccatc

caacatctac

77/178

pectinases.ST251
gatgaggttt actgaagaca ttgcgcgtca

gggagacaga
agttctteccg
gagacagcag
gccaagaaag
gcgagtgect
ctggtcagtyg
ctggagaagc
aagtccaaga
acgttggatce
gattcttcac
aggaatggag
atggcgccta
gcaagacgaa
tctacatcca
tggaggacat
ggttcgacat
atgactgtgt
ggacactgat
gctgtcgate
cgactcggag
gtgcgatcac
ggatcggtca
attgtggtgg
gaagactttg

atcgtctgeg

ggcacgcaga
ccggagetge
agatggccca
cccaagagga
tcaacatggt
cgagccecgt
gcgcaacctce
cctegtgete
tgaccgatcet
atctcacaat
cggacctett
tctcaacggt
gcccaagttc
gaactcgceg
caccattgac
tggtgatage
ggcggtgaac
gggaaccaga
ggttcegtcg
atcaagagct
atactaagcg
gtgaggtcac
agcaaaacta
tecctggacaa

gatcagacag

agtcctgecag
gaagtgccgt
atgatacatt
accaagacat
gacttctage
tgcecgatcecg
ctgcacgttc
caccatcgtg
gaacgacqgag
gaacaggtca
gtctcagtcet
gacggcagtc
ttctacgeec
gtgcaggtgt
aacacggatg
acgtacatta
tcgggcgagy
acatttactt
gcggteggag
ctcagaacqgg
gcgtatagga
ctacaaggag
tgacgatacg
tgtgcaggge

ttgcacggac

PCT/EP2003/005726

ggcacgggaa
aaactatcac
ccacagaaad
caatgggtat
tgattaaaag
tcggtgateg
ctggtgaccc
tccggcetetg
ctgtccgacg
actcacgtaa
tcttcgaagg
ccggaactga
gttggtggga
atgatctgac
tcagcattga
gcgatgatgg
ccatcacggg
tgagtatacc
ttcgggegge
tgacaacacc
taagatttat
gtccgcatceca
attaccctagt
agcaaatccc
agtgtggaga

tggacttgga

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
15920
1980
2040
2100
2160
2220
2280
2340
2400

2460



WO 2004/074468

cggatgtgga
tcagctgtta
tggattgagt
ttgtgtctceca
tcaaattgtt
ctcgtaggca
gggaatataa
aacgacgcaa
ctacaagcag
tgttcattge
tctgggcaga
aacagcgtgt
ttctcaaacc
ggatattccc
tgacaatgaa
ctteceggecg
tactagtact
gcatttaata
acaccccceca
acctcectce
ctcggegecyg
gtgcacctcc
aacctcgeac
ttctegtegg
caggaacace

gactgcattc

tgtgagtgga
gtagctgggt
tgactaagag
atggatacca
ccattgtaaa
gggaaccatt
gcettggggt
cacaagacac
ggtccacagc
atgatcccaa
ctcttggcca
tccaaaggcet
ccaatctata
atatcaagga
ccecgacggt
agatagaaac
agctaacaac
ctattatacc
ccgactccaa
caaccatccc
gcaacctggg
acgacccaaa
actacacgac
cggacataac
tccecgetceaa

tggtgtcgaa

78/178

pectinases.ST251

gggaagacca
aggattatgg
acaatgtagg
gtcgatcatt
ggttctactt
ctcectgttt
tgcagacaga
aggacatgga
gatgaaccgce
cceccaatta
gcttaagatt
gacggtcaca
téccgatcag
acaaatgcga
gttcacatcc
cggtectgge
aacaacccct
cgtcatgtece
cacaacaaca
ctacacccea
ccgacgeatce
ccaaggagcce
gttcececactg
cccggeggte

gatcgacatc

tteggeggeg

gctccgactg
ggggaacaag
ttttgatttg
gatgaacgct
tacctcggece
cccttttgag
ggccgcacgce
tatatacaga
agagtactga
ggctttacac
tccagttece
ccacatgtcg
gtatcacctc
ctgtctccce
ccccecggggat
tcggagcatg
aatgtaccat
ctgacaaaca
accgtaacca
cccacaatct
gcectgecatet
ctacagtccg
atatcccgac
agggacgcat
atgggcgagt

tttecggacga

tgagaatgtg
ctgtatttct
caaacatgaa
gctatgatca
cactgattac
ataagctttc
cacttctacg
tctetcgatg
aatcccgtcea
ttccaggtcet
tgctatagga
aaccatattc
agaggatctg
gtttgectcee
taggattaga
gcttcatata
tectetttge
tagacacaac
cactcccaac
cccecegece
tcteegegge
cacaacacta
cggtgggaca
ggctagtgat
tggacgccaa

gtttcatggt

PCT/EP2003/005726

ccggacgata
gagagaagag
ctatcgttct
tcactgatag
ccacacagcc
actgattggt
acaactcctc
cgtacttcca
tazacttgtce
gcaaaccctyg
caggcctgece
cagacccgaa
atgtcatgtg
tgcataatac
tagatccectg
tagacaacag
attcgcgtgt
caacccagcce
cgacgacctc
cctcgecate
agggcacacc
cataacctca
aatccacgcg
cgaatgcgta
gacccegegyg

ggaaaaggtg

2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960

4020



WO 2004/074468

tgtttggaga
gccgtggagt
tgggtgttgg
ggtggtggag
aatacggtta
gaaatgaatt
gggtagcata
gtgtatatat
<210>
<211>

<212>
<213>

52

<400> 52

4128
DNA
Aspergillus niger

gacggcggct
tgggggtgaa
atgattgtgg
ggagtggtgy
attgatttga
agctaaggtg
gagtggaata

aaactcgtct

79/178

pectinases.S8T251

gatgtgtaat
tgagggggtt
gatgatgccg
aagggagggyg
tttgatttgt
gtaatgatag
gtgtgggtgc

atgattgtat

atggtgagtg ctcteccgttg tgttgttgece

tttcaggtge
tctttttcetg
ttgtacatta
tgcggggcgg
aacctctatt
gggcctgact
gaagaggcaa
ggcaggggaa
cattgggccce
tccatttaga
cttatgctce
tagtcttgac
gaattcccag

cttgcgettt

acagtcacgg
gggagtcagce
ctactcattt
gcagacatgg
ccctgtgett
gaagagagga
gcaagtccgyg
cctecatttee
ggcaatcacc
tcacaaacta
gattgagagt
ttcgggcgtt
caatccctat

gattaagcaa

tggtctgcag
ctggtttgaa
tcgeectgta
ctatatattt
gacctgttag
ggcctecagtt
tcggcaagceca
tttcaataac
cgggetggece
tattgcaatt
atccgecccaa
tcagattgaa
ggaagctcga

tattaactga

atgtgttttg
acggaggggy
gtgcggacga
gagggggggt
tcgtatatca
atgggggtac

ttgaatgaaa

ggtgtatggt

tgatggagaa
tgatgtcctt
tgccggecaat
ttgtcgaaca
aatcatagaa
cgttctecaat
gtgaccgcac
cggaggtcac
cacaaggett
taacttatct
tagcatgcat
tccectgatce
attcccaccc
aattttctge

gtcgtcaget

gggcgtcgece
aggtggttag
gtcgggttgce
tggtgaggag
ggtgtgggag
gacttttata
cttctctteca

gtatggatat

gccgatgceta
cacatcaggt
gaatagcaac
catgttgcct
cttcatgaaa
aaacaatcgc
aatgtggccg
tagcgccecgag
caactgtatc
ctttagaaat
gacagaccct
agtgctacgg
ctgttggggt
ttggcaactg

atcaattaga

PCT/EP2003/005726

gtggatcagg
ggtgttgacg
tggtggtggg
tcagtgtttyg
ggatggtctt
ggagtggtgt
ttatcatact

ggtata

atcattcaac
ttgcatatac
gagaacctca
attatgctgt
cgataaaaac
aatagccact
gcgacactcec
tccaccgcetce
taccctecag
ccgaacaaaa
tatttaagag
gccatcgget
aggcgagagg
gtaaaagatt

ttcatcaaaa

4080
4140
4200
4260
4320
4380
4440

4496

60
120
180
240
300
360
420
480
540
600
660
720
780
840

900



WO 2004/074468

ggactcttgce
agtgaactgce
gggctaatgce
ccgggagata
atccaggcaa
ctggtcgtagt
gacagcggga
gcgectagga
gggtgettag
ctttccttea
tgggcetgge
ccgegtecac
ataagtctac
gtctcgtcta
gtgaggcatg
acatgatcta
ccatgcaggg
tgcgactcta
cttteccactt
gcggtaacca
atgtgagtac
ggtgacgaac
ggaagcttca
tctactgcaa
gcgacatcac

gcaacggagg

atcttecget
ccagtatata
cccattcaaa
gcgcatcgat
attgttttgt
cagaggtttc
aatagactac
acccctgeceg
actcacttcc
agctcgacga
gcececatettt
caaggcagct
tgatctgggc
tgtccectcet
ggctctgcag
tatcgagcac
tctgggcectac
tgaagttact
ctectctcecgac
tggtggtctyg
cgaagagcat
aaggacgagt
ggctaacaat
ctggagtggt
ttaccgcaac

tagcggcttce

80/178

pectinases.ST251

tactatactc
tgccececttg
ttatctaaga
cccgcectettt
gggttccage
cggtatggea
tgtcagagga
tgggcatgat
tttcactctt
agcatcatgc
gctgctgcge
accaagactt
gcgeegttgg
ggtgactatg
atcgatggaa
tctagcgact
gagttccatg
gacttctcgg
acttgcacca
gatggtattg
aacgtttceca
gtgtcacagt
caataataga
ggctgtggta
atctacacct

gtcgagaatg

tctcaaggcece
agcceccttcaa
caaacgceccect
cgatgttttyg
aatagtatcg
ccggcaaaac
gcgcttgaat
tcgttagata
tttttatttt
ttctcgacaa
agctctccgg
gcaacgtttt
catctgcett
ctctctccac
tcatctaccg
tcgaactttt
ccgatgataa
tccacgattt
atggcgaaat
atgtctggag
tacagg@tat
caaggtaaga
gcccatcgaa
tgggctcgtt
ggagctcgaa

tcctectega

tgcectgatgg
tctacttgag
aagcatggag
gattgcgcceg
atagcttcat
gttctagaaa
agcttttccce
tctcaatgtt
gtaaaccccc
gctetetgtt
ttccgtggga
ggactacggt
cgctgactgce
ttgggcgaga
tactggcacy
cagtagcacc
ctggagegge
catcctggtt
ctacaacatg
taacaacatc
taattagtcc
ccctgatgag
gaacatcctc
tggctctgat
caacatgatg

gaacttcatt

PCT/EP2003/005726
tctgatcagg 960
tcgataggeg 1020
caagtctcaa 1080
ctacttccte 1140
ctagttcact 1200
tagaaatgat 1260
tataaagaga 1320
cattctttag 1380
acattcecttt 1440
ctctctttee 1500
ccgectgacat 1560
gctaaggegg 1620
aagtctggcg 1680
ttgagcggtyg 1740
gacggcggcea 1800
tccgaaggtg 1860
cctegtetge 1920
gactctccct 1980
gcaatccgeg 2040
tgggtccacg 2100
gataggtcga 2160
tgcccgagea 2220
attgagagca 2280
accaatgtta 2340
ttgatcaaga 2400

ggtgagtgat

2460



WO 2004/074468

atcttatgca
aggacacggc
ggacggcgat
ttacggtgct
cattaccatt
tgagagtget
ggtcaccact
cgatctgacc
tttctacceg
tgcttcttcce
tgtgcccage
cagcgctgcet
cgcteeccage
ttctggatte
gcagggtgte
tgaattgtag
gcgcaagcett
gccttattgt
cctttcgatg
ggtacctgtt
gaatgaaatt
acccagcatce
actagaaaaa
gggttgcagt
gaaagaggag

ttcccatcgg

aaattattgg
aacgcttact
ggtgtccagc
gagcgtggtc
gaggacttcg
tatggcagcg
tctacagtca
actgacttcg
ggtgccaccc
attgccagcce
gctgtecgecce
gccattgccc
tttgectgccce
ggcgaaaagg
tgctacgtgt
gggggggatce
tgtgtaacat
aaacacattg
aatacgacaa
tccgtacctg
cggatactca
tcacctecgat
aagataaggg
gatgtcacgg
ctttggcectce

ttgggattce

81/178

pectinases.ST251

tcttgacggg
ctctggatat
tgagcaacat
ctgtcaaggt
ccatgtggac
gatactgecet
gctccgctce
gctctactgt
cctacagtgce
atgccactgt
ctagcgagag
ccagccccge
ccagtggtge
gccagcaggg
aaagtcgaac
tatagtagcet
agtgactttt
tcgcactgea
gtcctcagat
aagtcaaagc
caccattcaa
taattggacg
gagaggggag
cgggagggta
gactttcccc

ccacctcgtce

actaaccgag
cgacagctac
caccgtgaag
ggtctgtget
cgaggagggt
tcaggacagce
ctcgggcetac
ctctatcecce
tctgatggcece
ccatagcagce
catccecgece
tgtgggtgcce
tggaaactct
tgagcagggt
ctgctataat
tggtatgtag
aatcttctce
ttatgatgtg
cactcgggec
tcagcttcct
aacaagatgt
ttattcaaag
aggggctggg
gcagcagcaa
cgcatggect

ctgtttogttce

gactctttct
tgggccagta
aactggaagg
gatggtgcece
gatagtcagt
gatgaccacg
tctgcgacct
atcccgacca
aacagcgctt
agcgcettecyg
gccacttccg

caggaggggt

ccccagggatce
gaacagggcg
tcggaatatg
ctcaaatctc
acgaatagtt
tccectacct
cctagttgcet
gctgtcgegt
atgcaaaaat
ttgagaaatg
cagaccaggt
cccagcaaac
caaccacctc

ttctcatgag

PCT/EP2003/005726

gttggtaaac 2520
tgagcgeggt 2580
gaaccgaagc 2640
cttgctacga 2700
ggtactcttg 2760
tctettacte 2820
ccatggeecge 2880
tcectaccte 2940
ctactgcege 3000
ttgctgette 3060
ccgtggtatc 3120
ctaccacctc 3180
ccaccggagc 3240
aacagggcga 3300
ctggtagctyg 3360
accagctgct 3420
attgttttga 3480
actgcgaagc 3540
gcgcagggcyg 3600
tatcacgacc 3660
aagccgtatg 3720
caagcgaccg 3780
ctagaagcag 3840
caacagggaa 3900
ctcctacctt 3960
tccatcectgt 4020



WO 2004/074468

82/178

pectinases.ST251

tttgacgctg ttgactagat tccctcactt

tccaccettt ccagagetta atctcctgec

<210> 53

<211>
<212>
<213>

<400> 53
cctgacgcetyg

ctatatgggc
acaatggctce
gactcecctcg
cgtcgatgac
gcgcecgcect
gcatcagcta
atggcgtcaa
tcgactataa
atctgcatct
gggaagacac
taccggttgg
cgacgtctge
tgagatcagc
gaagctgctg
gattatgatc
tgtcctggcee
tcecattctac
atcgaactac

cccggagtat

3058
DNA
Aspergillus niger

actgccgtce
agatgttgtc
gacgcggccea
aaccgctgga
aaccatgatg
gacctaccgce
taagaatttg
ctcgatccga
tctcaagetg
cagtgatacg
cgcaagagag
tcgaccacgg
aacactttcg
agcggacttc
cactceggeg
cacctggaca
acggggtcge
agctcggaag
gataagtccg

tcattcccegt

tgcattgatt
ctttgccttce
gtcgatgacg
tccgaccgtyg
atctactctc
ggggcggata
aatggcgaga
cagagggtagt
gccaagegtyg
tgggcagatc
agatggaaca
acatcgacac
cagagaatga
tctggececatt
cctggggagt

atggatggga

tgctctcecac
ctaccctgte
tggtggtggt

cggatctcag

gtttgtgtat

actggcgatc

aaaacgtgga
tccgtgtcat
ccttttaaaa
agagtgataa
tgcttectete
tctcctecct
cccaggeatt
gggtagaccc
ttcaggcege
ccagtgatca
ctaacgtaag
actcacctgg
cattgacata
gggcaaaacc
gaaggactcc
ctgggaggaa
ggatttcgac
ggcgctceccag
ggagacgaac

ctecgateccecec

tatccatcct

cattctcc

gaactccggt
ttgcaagacg
agagctctgg
ccgggetceat
tgcattgect
tttgatcgag
ggaggatatt
cagcgatggce
gggtatgagc
ggtccgtect
agatgtatac
caactgtata
gagattgtct
agcaactatg
aaccaggcca
caagaatact
ctcatgggag
accagcctca
tggcecegtat

ttcteggeeyg

PCT/EP2003/005726

atccctacgg 4080

4128
ggtgtttaat 60
gacccagtgg 120
tgccaggett 180
tagaggcgag 240
ctgctcagca 300
gaagatgccg 360
ctggtcaaca 420
tcgtacgatce 480
atttacttgg 540
actgctggaa 600
agactacccc 660
actacacgct 720
ccattggtaa 780
acaatatcgce 840
caaccccgaa 900
tctacaagac 960
tctcgtacta 1020
cgaacatgca 1080
cttgccegga 1140
caggacagga 1200



WO 2004/074468

ggagttccte
ttactgggaa
gatggtggat
atattttttt
ttaagtagtg
aacaatcagg
aacagtttca
tagggaaata
aacacacaaa
agggtggctg
atggccggcece
agagagagag
aggctgacag
acaattcgga
acatctctcect
tgcatgacgc
ttgctatgga
aggtcgtgat
gacttttgat
acatctccta
ttggettttt
cttgctttgg
aaccgttttt
cctgcagtcet
gttctcecatt

tatcattttc

gagaagctcg
ccggegtggyg
attgacacag
cttctgtttyg
atgttacagce
agttagtacc
gaaaacgata
attcatgtag
tggtgaagcc
tgcaaccagc
aatctatcta
agagagaagg
gtttgctgaa
aataatcaat
tcctettact
tggggagata
gtatgtatect
cccaatcata
ccttgtcaat
cccgattaga
gggctgtgat
acccttttta
ttgctcctgg
gccttgtcecag
gattaactct

ccgaccaggg

83/178

pectinases.ST251

cagaggtggt
tcgacaatge
atgaagtccet
agagcaccag
gtatgtgtgt
ataactcaac
aactaaacca
atccatcaag
tgcggttgaa
gatccagttg
aatcagagcce
agagaatgtg
gagagaaagt
gattatcgta
atttgacgta
aaagtaaagc
aattagggca
acacccttgt
cgacctggtg
tcagctgtecce
ggatgattca
gatcagcact
tttcaccctt
atcaacacac

tatcecattga

gggataggaa

agagggcgtce
cgcgctagga
ggagagtgtc
atcgatgcat
gagtatagta
tctgctacct
aagaagaata
aaactatcgg
ccgtggacct
ggatcggegg
aaggaaattg
tgtttgcaac
taagagaata
atacgaaggg
aaataatccg
atatggagga
atcaaggaat
acttttattt
aggaagagat
ctcatcagca
atcaatcaat
gtgcaggtta
cgttcatctc
acaccctcac
gaaataaatc

agtctcccecet

acggacggac
tccagectgtg
accgtgtttyg
ctcagctatt
gtatgtgtta
gcaccacttg
agataaaaag
cccgegegea
gcagtcgagg
tgttctaagce
aaccctggga
cgagataggg
gatggtgatc
atcagtgcgg
tgacgtgagg
aagtagaggg
tctegteget
ttgtctettt
agacaggcta
tgaactaact
caataatttc
actcggctgce
agtctccagt
acactactac
ccgcaatatg

gctttctagg

PCT/EP2003/005726

tgggtattta 1260
cggacaacct 1320
aggacctctg 1380
atgtactcta 1440
ataattgatc 1500
aacagtagca 1560
gcacacccgt 1620
caaacacatt 1680
ggcagcagat 1740
agctaatgge 1800
gtttgtcgag 1860
ggaggggtta 1920
tatccatcac 1980
gatatttggce 2040
gtttccgact 2100
atatctggca 2160
gcagcctgtc 2220
ctettggttt 2280
tttttatccé 2340
accgtgacaa 2400
ttcagttatt 2460
aggctacgtc 2520
ctcagtggat 2580
tctttctctc 2640
ctgctattet 2700
cagcgttegce 2760



WO 2004/074468

aagggggata
aaatgaccgc
ttgctgctcce
ctttatttcg
aagagttatt
<210>
<211>

<212>
<213>

54

DNA
<400> 54

tcaatctgeg
ccgtgeacat
attaaactac
tcacgttctt
caaccttgat
gccttgeteg
gctagcggca
ctgaagacct
ttccttggea
tgcggtagcet
cccaccctga
aagtctattg
aacggtgtca
atctggggtg
aagatcaacc
aaaatagatg
ttcgaacagce

ctggactgtg

3121

tcegeattac
cagtgaagcyg
aatgatttca
tagaggcagt

gatacaatcg

acaggctccg
atggcagata
ctctcgactc
ttcattcegtt
ttctgaggct
gagcttcagt
cgaccggtgg
ggttgtctga
gcgagggcaa
ctggccagaa
cctgcacgta
ttggegtggg
gcaacatcat
gtgacgctat
tcattggtcg
tacattgttt
gagtttgatg

taagttccat

84/178

prectinases.ST251

aactagacta
gattatagcg
atgtctcacc
ttgcectattt

cttgctctta

Aspergillus niger

ccatgattga
ggcccaaacce
agctttggtt
ttcttcagaa
cgttgcaatg
ccaagcagcg
cggtgatgcec
cagcacccce
gtgcaccaac
tgeccgtcaag
cgacaacgcc
tagctctggt
tatccagaac
caccctcgac
tcagatgttc
ggattcaaaa
gtgagaccag

gtcgtcccac

gaatgtgagt
tcattttcac
ctctettteg
agcagtctaa

ctattgacta

catggctgtt
ctctatggea
cagtttccat
ctgctggttc
acccteccttce
cagggtgtca
actccegetg
cgtgtcatcce
tgcgagtget
cagaatggct
ggtattgagg
gtcctgcgtyg
atccacatca
ggcaccaaca
gttgccggat
ctgacagtgce
ctggtctgeg

gcgctectece

acttgtgagg
gcegtgttte
ttttagtcgg
actattattg

actgcacttc

tcecatgtteg
ggttcttcga
caccaagcta
agtccttect
gtcatctett
ctggctecce
cgcccagcega
ttatcgacaa
gcaaacccgce
ccgactggtg
gcctggaagt
gaaagggtct
cggagctcaa
acgtctggat
acgaagccag
gcaggtcaca
acttgcgacg

ttcattacaa

PCT/EP2003/005726

ttgacgctga
cagtgacctg
agattcttta
tcaagtcttt

atgctcag

cgtcaacttc
gtcttcaact
actcacacat
ttcatatcce
aacggcaact
ctteggttte
catcagccag
ggagttcaac
ctcgaacacc
cggtagctat
cgcctccaac
gcgeetggtg
cceecgagtte
tgaccacgtc
tatgtttcca
gcgttaccat
gccaccacta

catcctaaca

2820
2880
2940
3000

3058

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080



WO 2004/074468

ctatctagtc
cacacttcgg
tactggtaca
gagggtaatg
gtattcgceg
gtcccecaaca
agctggceccect
gtcaaggcca
ggcgcggccyg
ccggectact
tggaggacag
cccecagggte
cgtggcectact
agctgagata
attcatcttc
tatcctattt
tagcaggcaa
gctgcaatcc
tcgtttgtgt
tectggecgtyg
caagagcatg
tcaaagacct
tctttetttt
cagtcaaagt
tgccaccaaa

catatgccag

tcggatacgg
gcecgttcccee
acaacactgg
tgatggtcca
tgaacaccag
ctttgatcag
ctggtgagtce
acgccggtat
ccacctccge
ctgaggctgg
tcaccaacgg
ttggtgctcce
aaagggaatt
attcccattt
tttgtacatg
agtcaatcta
tataacctat
gagtcttgta
agacatcagt
atatggctgg
gctaccaaca
ggtactttga
ttecteecegte
tgaacctgat
agtactacta

cctgacagtce

85/178

pectinases.ST251

ccacaatgac
caagcttgag
ccatgccttce
ggtcgacact
cgatgtttcc
ctecggtact
cgacgtcacc
tggtaagctc
tgtcgccaag
ccccecggeget
ccectgetcecec
tgtccaggct
tgtgggttcg
tcaacggtct
atcaggctct
tcaatccectte
gtagcaatcg
gcttacgtat
aaggcacttg
cgagcctttt
ttatctccaa
attacagtta
tagtatttac
ttcagggtgyg
gtgctggttt

aggcctctat

aagatcacct
ttcaacagct
gatgttggca
cctctecttgg
acctgcacca
ctctceggta
gtcatggcetg
ggcaacggat
cgtgccgact
tccgetgtece
actggagctc
tcgaacaagc
cttctgeget
gtgagacaac
agccagatat
cacatgggte
taggctgaca
tcgtatctac
ttccaagaac
ccgcttacat
ggggtacttt
gcaatatcct
tactgtatac
agcgatatat
ttctgecgat

gtctgaattc

tcgccaacaa
tctggcacge
agaacacccg
ccgacagcaa
gcaccctegg
gtgacagctc
ctagcaaagt
ctggctccte
ctgacgatge
ccacccagcce
cctctgatag
accaccacca
gccaagctga
atttgtgtac
tccctageta
tatctegete
tagagtggta
catcattttc
gattctgtta
tgtttgtcta
gaatgggtaa
tttcttaagt
cagtattaac
ataaattgga
acccctacag

cagtctacca

PCT/EP2003/005726

ctacatcecac 1140
gtacaacaac 1200
tgctctgatc 1260
ccceggtgece 1320
acgcacctgt 1380
tgtgatcagc 1440
tgcttecctac 1500
cagcaccgtc 1560
tcettttgte 1620
ctecctggtet 1680
ccccteggece 1740
gggacacggc 1800
caatgaagca 1860
atttccgaac 1920
gtgtcttatt 1980
catacctctg 2040
tgataagcag 2100
ctgattgaat 2160
aatctctatg 2220
gtaatgtcgt 2280
aatgatgaag 2340
tcttttegtt 2400
cattgataac 2460
catcaataga 2520
caaaaagcaa 2580

aaagatcgta

2640



WO 2004/074468

tatcagtact
catctgctga
gctagaacaa
ttgagaaaca
tcgececgtega
cggcgcgaac
catcattcct
ccgataccct
c

<210>
<211>

<212>
<213>

55

DNA
<400> 55

gatatctatt
ccagctgcca
tccagtaccce
atcaagtaat
ccacgtagtyg
tcgatcctgg
gttgtcttac
atttattgaa
tggcgttcectg
gcgagactaa
catctattca
cagggtgctg

ggattgcaac

2584

taatctatgg
gtgacacgaa
aagagaactt
ataacaatcg
tacgcggcgg
gagacacgaa
cgtgacaata

aattattogga

tatgtcaaag
atttatgacg
tgtatgctat
ttctacccge
gatgtaattg
cacctcactt
tgcgggcgat
ctcectteec
cagttatcct
ttggagatgt
tgatatcggg
ccatacccct

atcctcacca

86/178

pectinases.ST251

catattcaat agacagattg tttcgcaagc

gagagggggce
cttgaataag
gtgcccaggy
tccatcacgt
cttgcagcaa
ctaccaatcg

gaaaagaaac

Aspergillus niger

ggtatggagc
aggagatcct
tgatgcgtat
aataagatca
aatagaggcce
tagctgagac
cgacgatcaa
ccgtecacte
agcatcagat
agatgagaac
ccacgaataa

ctttcagtta

gttggcgege

gazaaagtcc
ttttcgaatc
ccceccacgcea
gagacactca
caccggggga
tcaaacctge

gcgectgett

gagggcgttyg
gatgagctgy
aatgatgttce
actgaactct
agattctcceca
ggcatcacat
cgccgaacyg
cgctagtget
atgtaagtta
catcaggaag
ttgaagtgtce
ctatcctgga

tcacatgcac

gctggacgga
actgteccgcet
gcagtggatc
acgcgtgaag
gcgcagttte
ttctttttet

aaatttctat

gtttgtattt
ttaagactgt
cggctacttg
ggacgttccecce
tctctacaaa
gcecgtcecge
acgggccaat
gactgctctc
tttccegeag
gggttcgcca
gagtgtcact
aatcgcatca

tgagcatcca

PCT/EP2003/005726

tgcatgacgt
gcagaggatg
agctgattat
gtctgaagtc
gcgtcacgtce
ccgcegacgac
catattaatc

gacccttcat

tgcatgacat
catgcgttga
aactgccatg
aagttcatgg
gtagttgatg
tgattggcce
tctteectgat
gttatgcagt
aagcacagga
agacctacat
tgccaggata
tcaccatcct

tttatcaatc

2700
2760
2820
2880
2940
3000
3060
3120

3121

60
120
180
240
300
360
420
480
540
600
660
720

780



WO 2004/074468

ctggaataag
gtccaaacta
atatacactc
ctacgcccte
cccagacctce
caaccccace
aaacacctac
ccaaggacca
tgatcgcaaa
ttacgcgacg
tccgggecect
ggggaaggag
tactgacacc
gaaaggaaaa
cccgcetgaag
acatctcgcece
tggtgatacg
gtggtatttg
ggctggtctt
ttcctgttga
agcatccgeg
gatctagtgg
gggggacagg
gagttcctcet
tgctaatatg

tttttatctt

caaccaagca
tggaccttca
cgtcgcataa
tacattcact
cctecctecce
atccctecccee
tacgcctacg
tggaccaaag
gccccatggg
agccatagtyg
gggggatggg
tacccgtttg
cagacccaaa
gggagaggat
cctaacctge
cacgagcccg
acgggcatgce
tggtttagtt
gagtatgtcc
ttgagaggca
tcggacgatce
atggaggagg
gcgtgttgag
cccetttett
ggtgtggcag

tggggtggta

87/178

pectinases.ST251
atgagccacc ctctcaccac cacacaatga

tcgccaaccce
tcaaatcecct
tcecagcececte
cagaagactc
tgcacatcca
gctecggecce
tcggecacegt
caccgaccgc
gatgtcgcga
aggaccacgg
atagggcgaa
ccgaaccctce
acatgacctt
ttcatatgga
cagccatcca
atcccatcga
gggggaagtg
ttctttteet
atgaagtgat
aagttctcct
ggagattgtg
tggggaggtyg
tcaatcgaat
tgaatatatc

ttgatgtggg

caaagacccc
ctccecttete
cattatccca
atacaaatcc
cgaccceagce
tcacatcccce
cctegatgea
cctegtcecac
tagcgctatc
ggcgatagcet
tgcgattgat
cgaaggagag
cggcagtttce
caagcaggga
cccaccaacce
gggggcgttt
ctgtcatttt
cctegeeecet
aagctaatga
caaggtccat
tatgggtcga
gagggagatg
tgttttcgtt

tgtggggtat

ctaatggtgg

agttctagct
accgtettet
caaaccccag
atctacggct
atcctctacg
atccactccg
gatagtattc
gacggtacct
ggcgtggceta
atctccggac
gttagtgttg
atctctctag
tggacgggga
gaagaagaaa
aaaaaagcag
atatcctatc
gatccggaga
ttatcgatag
agattgtatg
tcgtggataa
atggggatgt
tgctttatta
gatttgggag
gagtttaagg

tttaggaagc

PCT/EP2003/005726

cccececaactg
ccccatcacce
ccatcttecet
acctcccaga
accccccaac
acctgcccac
ccececgaccet
taccaaaggg
tctacgtett
cctctactte
gaggggagaqg
ttgttgatta
aagagggaaa
tatggcaagt
aaagggttaa
atggattatg
atgagccgtyg
aattgccgag
atatcatcta
aaatagatac
agaagggaaa
ttatgcgcect
tcattattgt
aggcggttgg

tatgtttatg

acggctggga

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280

2340



WO 2004/074468

tataattatt
gtattctgtt
taatacctca
agtacaaaga
tcet

<210>
<211>

<212>
<213>

56
1613
DNA

<400> 56

cctcaatggg
cgatcagatc
ctatactage
tttctgcaga
tttecegtttt
gtgcactcge
acctgggcaa
tgtacaaagg
aacaggtcgg
cttgggccecce
agaacggcag
actggacgga
cttactcggt
ctcacctgcet
tecttteegt
ccaagtccaa
ggttcagteca

agtacgtgca

tgaagtatgt
atagtggata
cgttgaatta

agcagaagga

gccggttege
ccectettget
actactcttt
tatcttgatt
attcttcctg
cgggatcgac
catcgttgcet
tggtgtgcac
gaccgtectyg
tacgaccatt
tcgcgacage
ccatggegcet
atccaatgceg
ttacgggagce
caaaaccccyg
gectatcecgag
cggcaaatgt

catgatcttc

88/178

pectinases.ST251

ggatgggtygg

ctattgtata
gaatcattca

aagcaacgta

Aspergillus niger

tceggecceca
ggacgctggc
tctgtgaact
fcagcatcca
ctctatgcecag
accaagtcct
catgacccta
attccgatte
gacgactcca
cagcacgaca
gccattggag
gtcgtcaaca
atagacggceg
tattggcatg
aagaccccaa
ggctctttea
tgtcactttg

tattcgagaa

ccggttecac
gatcataagt
actataaaca

ctctacacta

ttccectgga
ccatcgttte
tttgaggact
tgaagagcat
tgaacgectgt
tctctaagac
atgtcattca
acagagcccg
gcgtgatccc
accgtttcta
tcgectcette
ccggcaaggg
cattcatcac
gtattttctc
acgcgaccaa
tgacttacaa
atattcacgce

cttggtagct

tgtgagtatt
atatagagca
ccgcgaatac

ttctaacaaa

tcettgteac
agtcattcat
attctcctceg
cacaatgctg
tccactggcg
caaagattat
gcatgatggce
ctccctcagt
gaaacagaac
ctgcttctac
ggatactccc
agacctgteg
cgatcaacag
ggtgccattyg
cctggcectac
ggcgccttac
ttttecgece

aacatttaca

PCT/EP2003/005726
gaagttggta 2400
taattgcatg 2460
tcatcteceat 2520
ccggaacaac 2580

2584
tgatctatce 60
gtcacttectg 120
cgccactect 180
ccatcccectge 240
ccececgggcga 300
ccecettecea 360
tatttctact 420
gggccttggg 480
cgctcectegte 540
gcgatcageyg 600
gtcggtggaa 660
gacatctatc 720
accggacagt 780
gctgatgate 840
atcccagatg 900
tactacctgt 960
atgggagacg 1020
acaggtacaa 1080



WO 2004/074468

catcecgggtce
taccctcaag
tggtggagtyg
tcgtacgttt
acgtctggtt
aacgcaatac
gtggctgtcg
aacatcagta
ccgaaccact
<210>
<211>

<212>
<213>

57

<400> 57
caggcccgat

atgtaccctg
ctttacccte
tgctttcegtt
catgctcggg
cctacttteg
gtcecctggac
cctccaaccet
tctgacattce
tgctagctct
ggaagccgac
ttacaacgcc

ctcctactgg

3092
DNA
Aspergillus niger

ggtagatcta
ggcggtggta
ggcgtgttga
acagtccact
tcgcacaggyg
aggacgcgca
aggggtatgt
aatctagcat

cgcttaattce

gtataccggc
gctgaataga
ctcttececett
tgtcttgctt
aacctgctgg
tttctcgaca
tgatctcggg
ttgggtaaga
ccgcaggcete
accctgggcea
tcctggaccg
attgacccca

caaggtctcet

89/178

pectinases.ST251

agagtgcgac
ccatcgtcta
tcaacaatgg
gttgtgggga
agtgagtcta
cttgggatgg
gaatgccaac
aaacgctaca

actagcgcectt

cgagctattt
azacagcaat
ttcttetttt
ctttgtgtag
gcacacgace
ggtggtggtyg
tatgcactgc
cagactgaca
cggacgtaca
gccgggatte
accacggcga
actggatcac

accaggtgga

aggtccttte
cggctccaac
cagcgaagcc
agtcagctaa
gecttaacta
aactatctgc
ggcaaataac
tcaaacgaaa

ctgtgtatgt

gtacataaag
tctttgtttt
ccectctgga
cgttggtcaa
ccaatgtcat
tccatatctc
ctaacggatc
accctggaca
ctacgtagat
caccattgga
gattggtgtce
cattggcagce

aatgaccgac

gtggataagg
catggaattg
gatgtettgt
cagagcttgce
tccattgaca
actatgtaaa
gctcaggcac
gcagtggtcyg

gctgtctaat

ggcecttecce
ttttccececete
ggataccccc
cgcctactca
tcgecgtgtyg
ctctgecage
catcgttaca
tcacccttge
ggcacatact
gttgcaacct
acctcgtett
accccctatce

tccctgageg

PCT/EP2003/005726
atggccatga 1140
tctatgecece 1200
attaccatta 1260
agtcaacact 1320
ggatgatact 1380
tggatggcca 1440
taaaggtgga 1500
gattcttcaa 1560
ctt 1613
tcgactgaca 60
ctcecattccce 120
ttatccgeta 180
gacccgggatyg 240
tcggatggaa 300
gccatcactg 360
gtgggaaatg 420
catctgecagt 480
acatgtacta 540
ccaccaccct 600
cgtccaccce 660
tccaattcgg 720
ccagcagcag 780



WO 2004/074468

cacgcccact
gtacgagtac
gacctccctg
aacgggtaac
atgctaattt
caccgttetg
tcttettttg
ggggtatcat
acattggcct
ggtggcectgt
cggcggecca
tagctaatta
ataatttgtt
agaatgtcaa
tacttgatcce
aagcaaaaat
taccatccta
. tgccccgaag
gaaacaaaca
aaaatgatqgg
tgcaattctce
cacaggacgg
ggcaaagtgg
gtggattgat
agttttggtg

ggatgcctta

aacttggcct
ggaggctact
cctgceccagg
tttgtaagtg
cgcctgcagg
gccagccacg
tggcttgacyg
caacaccacc
ggctgtcgat
tgtggcgtga
gaaatgggct
cgttaattcg
tgagagattt

caacaggagt

ttaattccgt

gccaccccat
cggaccgcac
aatctactac
actcaccaca
ctcaaattct
cgcegtcetgag
acggaacacg
ccttttctga
ggtgcatggt
tttgaggtca

caatatgcta

90/178

pectinases.ST251

acaacgcatc
actacctcac
gcgatgagta
ctatatgcceca
tcgacaagga
actatgtcta
cacatcaaac
agccacggta
gactaccagt
tttcattctt
cggtaatatt
taatgtttta
gtgtagaatg
cactagaagg
cactcccect
aaaaaaaaag
ctaaactcaa
atacccacat
tactgattaa
gcatttaagc
acatttgttt
ctgcagcagt
caggtgcgat
ggaggttgtt
tcgacagtga

cagatccctce

ggggaaccat
cttctecgtcee
ccgeattgte
atcatcaaca
tggtgtttca
cggcecetggt
ggggaagcat
ttgtcgtcta
tcggctggaa
cttcttcttce
tgcatgatga
tattgcgatt
tctgtagaaa
ggcagtttaa
ttgacattcc
agcctagaca
ttgtggaaca
tactatgcac
ttaaacgcac
tagccaagct
gtcgtgtgge
cgatgcggtc
ctgatagatg
gttgttgttt
tcctaccecce

aaggatcagt

gctatcgagg
ggcaaggctc
gtttgeceggt
ttcaaggaat
tgcctgaaca
ggacagtaag
gctaacaatg
ctaccactat
cacgctcacc
tatacataca
tacctgegtt
taatatatac
atatgaagcg
tgatgaaatt
ccatcccatc
acaaacaaac
atcaggattc
attgccattg
aatccccecaat
gtcactgggc
gctgcecatce
aagtctacgg
aactggggygg
gttggtgaga
ttccaaggtg

ctattctagtg

PCT/EP2003/005726

cttcttacct
aggggtacac
ccaagactgg
agggggggga
gcggcggaac
tttgeccectg
atcaattgca
gccaacaaga
tggactgatg
tacattttac
cgattgtatt
atattgagac
tctcgaatta
actatcaccc
cccatacaaa
aaacataaca
ctcggtattt
ccacccaagc
gcaacagaga
acagacacgc
ctgtcgggga
tggctgcaag
atccttgetce
tgttgagttg
tataatattg

aatatagccect

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280

2340



WO 2004/074468

accgttgtct
aggctttcta
caagaaaaat
actattttat
gaaaagatat
tgctatggat
ggcgatcatt
gcgtecggttt
caatgtgacc
gaagccttag
tcegtttagt
cggaatccag
tactgtttcc
<210>
<211>

<212>
<213>

58

DNA

<400> 58

5697

ttattatatg
ccctgacaag
cgaaggaaat
tagagtagtg
agtatttcac
taactaagaa
gaccgcctgce
taagcatggt
tggggtgacg
gcagaagggce
caccgctcaa
atagttaact

gtatgttcgce

91/178

pectinases.ST251

aatctataat
tagatcctat
actactaaag
acttaactat
agctgattce
agaacctaat
tgatctcatg
ttgtcaagca
gtggcttgtt
tcetgegggyg
ctttcaactc
tggttgcage

gaaagcgata

Aspergillus niger

cgctgtggga atatgagaag atcgectaatt

ggcagacagc
aaaagcagat
atccgtttceg
gccactgcaa
cggtcgcectgt
gtgattgccg
tcaégagcag
agaaaaagaa

gaaagagaag

tgtgttgtgt
cagtgccagg
ccagaagttt
ggttttaggg
ggtcgtgggt
ggctgtcttg
cagagcagac
ggttgagctt

ttgttggtgg

agaaccgcag
caacgataaa
tgtcagcgat
ggggttttcg
agataggégc
cagattgagg
aaaggccagc
aaggctaagc

cgtcagaacg

gcttcgtgac
caaaatacta
tacctgtaaa
aatcttttat
ttacttagtt
gttegtgtge
gcaatttcgt
caacgcaaaa
tgattactaa
aacaagccgc
cagctatcat
taaggattag

tc

aggtggattg
ccggtegtet
ctcaagatge
ttcgcatage
taagaaaagc
cgtgaacgaa
ggggcgcttg
tggtgctgga
agcagcagtg

gcgggegett

tgattcttta
tataagtatc
gaatattett
actacgcaca
gatggcaggg
agtagctcce
aagaaatcaa
accgccaaat
tacaccattc
caagtgtcag
caagaagcac

ttgggegtgt

tcacacaggc
ccgcaactcc
gatatgtata
tagcagttct
gtcaagactc
agaaceacaa
gaggctagca
ggaggaggag
gagccgagag

cggctgataa

PCT/EP2003/005726

tctagttgac
aatattaatt
ctattttaga
ggctgtaatt
cctctatgta
tgactaatct
cgcgaccaga
ttgtcgcgag
acgggctctt
acatgtacag
cctacgtcac

gaattgtatt

gcaatgagcet
gccgacgatc
tcgtgtcaag
gtgcgatcgt
cggggccgey
ttgattgggyg
gcagatcaag
gagceggcega
tgacgacggce

gcatttgacc

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060

3092

60
120
180
240
300
360
420
480
540

600



WO 2004/074468

attccaccct
tggacgctaa
tcagggactyg
tggatggctyg
atccgeaaca
aagtgcttcg
tggtgctgcece
gcagtggtgg
catgccaggt
taccteccagg
gacatcgtgt
aagaagacgc
tcatacgctg
cttttgtage
cattgcttga
cactgcagct
gcaccgtaca
acgctatact
gcagaaaagc
gggttgtggt
tggaacctcc
tacagctaga
accgttggat
accaggtttc
aatccagggt

caattgtagt

tgcecgtctag
gctataccac
cagttctgca
tggagagtcce
ggagatgatc
gtctgcagtt
gataaacttc
tggtgeccgtt
ccactacatg
cgaccctttt
ccecattege
ggtttacgta
agccggctge
aagtgtttgg
cctgcacgge
atcattggct
aacctcttac
attcgtgact
acgcacatat
gaggaaaaag
ccaggcgttg
cgcactgceceg
gttacagtgce
tcatccaaag
actggtcget

ctcaactgga

92/178

pectinases.ST251

aatgttgcag
aaggaaggaa
ttataagttc
agtgcctacg
gtctaagcct
ccettggeac
ccatccgagg
tgcagccaaa
gtctagatct
tgggtaaaag
atcgaagtca
gcctggagag
tgcacccceceg
gtgacecgttc
tcgtecactt
cgatattcct
tatcacagta
ttgctaacaa
cttectetet
tccagattcg
aatggctett
ggccttggat
ctgaaccact
gaacacggaa
atcaatagaa

atgcacacat

ttattccaca
ttgaatgett
cgatccagga
acgttggcat
tgtcagattg
gatggtttgt
tggtatcget
tgtcgeettyg
aagcagtccc
ggttcttget
agcctgaggg
tggacactgce
acttcttgge
ggcgtgatag
acagggcgcy
ccaccgctcg
tcacgttggce
cactgtcaag
acaggtgtaa
ccttteetet
tgcggectea
gggttcctgg
acagggactt
acgagctgtg
gcaccttgag

cccggteact

ccgtgcagga
ttatgtgatc
aacgcgtege
ccacacccte
attaactgct
ctcaaagaga
ttcgettecce
atcgcaacga
tgctgecaatt
ttecgecatcaa
gcacccactc
gtcagcececg
tccggegett
tgacaggtga
ggccagggece
ccatgtcaac
tcatatggtg
tttgacaatt
cttgttctat
ctgecggteac
cagacccgct
gaccttgaga
tcagcagatg
gttgtaggtyg
gtagagtgtg

cattgtcaaa

PCT/EP2003/005726

gaatatttcc
aaatgaaccc
taaaaattgc
gttcgtctge
tactcgtctg
tgcgggatgg
cacaaatcgg
atttagaaac
aggttacttc
tctetactaa
agcccatccg
tgaagcecgeyg
agtagatgac
aagccaccta
aagcaacaac
cgactgagta
atctgcagtce
cacctattgce
ggtactccag
gtgcgacacg
ccataccaga
aacaattccc
aaaccttaca
gettgtttte
tatgcattca

catacgaggt

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
19820
1980
2040
2100

2160



WO 2004/074468

ggctgttcta
cggactcaga
atctctcaga
tcccgtqcat
caatgacttg
agtcttettyg
ctgtacctat
tcteccttaa
ctggttcgeg
ggcctcecegt
acaggegagg
tccacaccce
ctcatcaccc
gttctcctge
ccagtccgeg
tatgcatacg
acatcgcgga
agcagttggg
agcccaacca
gtcctctact
gtctccaacg
cceccgcegace
tacgtegtgt
aagaaaccca
cccgteggtg

gctcecggececa

tcctectectg
aatgttgaca
atgacgaaca
tcacatctta
cgtgctttag
aagtgctcat
tttccaccaa
ccaccaaaca
cgcgceggatg
cactgctgaa
gtgagaatga
caggaggctc
tgatagctct
tggacgataa
tcgtgeatga
ctacagtcge
actttagcag
aaacgaatat
tcaagcataa
actcaggcga
gcacaagtcc
acggcggtgc
acaaagtcga
tcgtctecac
atcececgttga

ttattecgaac

93/178

pectinases.ST251

ctctactcta ctacaccaca actccataaa

agccagccgce
ggaacttgac
ggaatggtca
cccaaactgt
ccactctecec
tggctcacct
cagagtagta
gcaacatccc
cagcagcagc
gagtggtagt
aaacacctcc
aagcgtagcc
acacaacgac
cttcececcgac
cacaccggac
ctggacctgg
gaaccagtac
ccaaatcaac
actaaaagac
cctaggacca
catcgacccc
cggcaacagc
gceccatcatg
aattctaacc

tgatcgcggc

tgaggtaagc
atttccgacg
gacaggacaa
cctcaccgte
catgagccegt
cattggctca
aatgacaccc
agaaagtaca
accaaaaaat
actatatcac
atgatctgga
ataatcgtgg
gatcccagcet
ccgggtctaa
aatcctgacg
ttgcagggat
gctccggacyg
taaataccct
tggctecgece
tacatcecccce
gcccecttcea
atcggccacg
ctccaacaac
aacgaaaaag

atctattatc

aggggatcgt
ctgttggcag
gtcgeectceg
gtgcctatca
tatcactgac
gctacctgac
tccagtctga
ttcaggtgga
ggacacaatc
ccaccaagcec
cgcggaagaa
tggtgataac
actacaacag
tccaggtgaa
tcecctecacgt
acgatgttat
tgattcaacg
tatagaaaga
accactgcegt
acaacaccac
gagacgtcaa
gcggaggctyg
tcaaagacga
tcgatgggece

tgttettetce

PCT/EP2003/005726
tgttaactta 2220
gcggatctgg 2280
tggctgatcg 2340
gcctgttteca 2400
tcacttacct 2460
cctcaaaacc 2520
tcctecaaccce 2580
agactattcc 2640
taccatgaaa 2700
caccccatcc 2760
gcccgagceca 2820
gataatatgg 2880
cgtcccagta 2940
cgccaaccgt 3000
cagcacgtgg 3060
cccggtateg 3120
gcctgecaatt 3180
cgtaagtact 3240
cggccactte 3300
cggcgcecgcet 3360
cctcgectgt 3420
cgggaccctc 3480
caacaacggce 3540
tggagtcacc 3600
gttagtcgag 3660

ttcgecattge

3720



WO 2004/074468

tttacatcgt
accagggcetg
gcgacggett
tgtatgtatg
tgaggttgga
tgagtctgta
tttcagggaa
cctccgatga
caccggttte
taccatgcaa
ccatctcttg
tgtattgggt
tatcattaca
acatataact
cacggcacgt
gaccgccatce
cgttatettt
tetttateat
aagtaacaga
gtggtcagta
ttagaggata
agaatgagca
tcagatgtct
taagggtgtc
attcatagaa

ttctagatat

cgaagtatag
agaggccctt
cggttgatgg
ccgeggegat
ttggattata
cataattttg
gccatcaata
ccaagaataa
caggcagata
atttggettt
tccatatcat
atgcattcac
tgaatagtag
gatttgaaaa
tgtactcaac
agattgaaaa
gtcagaaaca
cattgggggce
gttgatcagt
atatgaaaat
agtccctgtce
actttggtaa
tcttccatte
atgagaaagc
gtaagaaatc

tacatgtggt

94/178

pectinases.ST251

tgttaagtat
gtteccggtet
gtctaggatt
gaatattacg
gatttggttg
ataaaagtta
ctatcctagg
agcagaagca
atggtaggga
tgatttecatg
tgacttcaat
atgaacctgt
cataatctca
cattgagcaa
atggaggaaa
ctaccgttta
gatggagcaa
gttggcacag
gcggaaaata
gaaaaaagtg
ataagtactt
tctcttagat
ggggatccga
tctttgtgtg
cagctatgaa

gtgttgcttc

gcatggtcaa
ggggactttg
gtttttcatg
gctaattata
tggtgttgtt
tagaccttat
ttcggttact
agacagccct
cttgtgecatt
attcgtcact
acccgtgtat
ttatcataac
atgcggtcga
tgttaaggtt
agggcgaggt
tacatcactc
tatgagagtc
aacaagcaga
aaaagaataa
agttgagcaa
attgaaggaa
ctctgttcag
aggatgaagt
tggttatcgt
taaggcaaag

gcggaacagc

catcgttaaa
ggctaaagtc
ccttttgtgg
cgattttgece
gtgtgagata
ctttcatgca
ccaagtcaaa
cagattagcet
ctcgecacaag
gggctgtctyg
gtttgtcttg
acaacataat
catgaggttg
agtctggcac
gataaagggg
ttcactgacg
tcggagtaaa
ggagcaatgt
gatcagtaga
accaaggcta
gaaaaaggaa
tctcaatcat
ccactgcectyg
cattgagatt
gttgcgagac

gcgtttttgt

PCT/EP2003/005726

ggggccgtat
tcectggeggt
ggattataga
ggcggegett
gactagagtc
ctaggtagayg
cactcatatt
ctcaggttct
tcgtgecgga
cttgecttget
cgtcattagc
gcaacatcca
tgattagtag
ggcacgttgyg
gagaggataa
tgctcgacat
gtgctagatt
ggttgtgcaa
agaagggtat
tacccgaaca
tcatccaaac
ccacgcttgg
atttgaatca
ggaaagcgct
gcgacctatce

ggtcgacgcyg

3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
50440
5100
5160
5220

5280



WO 2004/074468

gagagcacgt
ggatattgca
aaacagtgct
gaaagttcac
taaccatcca
catctcatgg
ctataccaaa
<210>
<211>

<212>
<213>

59

<400> 59
cattcaaagc

agatataaag
gcacctgtat
acacttacta
gacccatcta
acccattgaa
cggcttcgte
cacggtgcaa
cctecceccact
ccgtgtacat
ccacccccag
ccgccaccac
cccaaaccca

cttcctagac

caacggcggg

1490
DNA
Aspergillus niger

gaccgattct
cataatatgc
cagcatcgat
cataattatg
tagaggtata
ttaccaatat

tccatatatg

ggtcatccac
caacgacgcc
ataacagcaa
ctacatgttt
ccatccctet
atccgagceca
caagccgacyg
gtagccaagt
ttagcaggct
tcececatcece
aacgacggca
tgcatcggceca
acccccectet
aaagacggct

gactgcaaca

95/178
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tatgcagttt
tcgatttgte
accttaacca
atcacccectt
tectttcttte
atctttgctt

cttatcccac

acatgggtgg

tcatcccagt
cceceecettac
ctttcccaaa
gtgeccctagg
ccggaccctg
acggcacctg
ccgcagactt
gggagaccca
atcccatccece
aatacgtcct
ccgcecagtcte
cctgccegtet
cacgctacgt

acggcattgc

ggtatttgcg
gccccaatte
agggcattga
tagagaacag
atatgatgta
tctatatagt

caatatatcc

gccctgcetta
gtatagtagc
cccaaccgag
taaccaccct
cctcacgcta
gctagccectt
gtacgccttc
caaaacatgg
aattgaccac
ctteccecccecaa
ctactacagce
agaatccacc
cgaccaaggc
cgtgttcaaa

gccattgaaa

caattttaca
gctatacggce
taccggctagt
aacatcatcc
cactgtacta
ccaaatgcct

acttaaatag

ctgcccaget
attgcctaat
cctgcagact
aactgagaca
atcacatctg
gacacggact
gggacgaacg
accctccteg
tgggccccag
atccaaacta
ggcgaagcac
gatcccagceg
ggcagcatcg
gtggacggca

cccaccceccecga

PCT/EP2003/005726
tgcfgactaa 5340
cataagtccc 5400
gttgctggea 5460
aggtcaggtg 5520
tactataatt 5580
gaattcatct 5640
tactcaa 56§7
cagaacgctc 60
acctttcatc 120
ccttacagta 180
acataatgtg 240
tgataacctc 300
tcccagacce 360
gcaacaaccyg 420
acaaagaagc 480
acgtagtccg 540
accaccacca 600
aacaaatgct 660
ggccctacat 720
acgcgtecgg 780
acagcatcgg 840
ttcttcteca 900



WO 2004/074468

aaaagtagat
tgatagegac
tttgttttac
gagtgagatt
tgggcttgtt
tgggttttgt
ggtggagttt
gttgggagtt
gttttcggat
tctgtatatce
<210>
<211>

<212>
<213>

60
3446
DNA

<400> 60

gagtgagaca
tceecttega
taatgccaat
aagaccaaaa
cgtctagcceca
tgacttecggt
ggatagggat
agttacagtt
aacttcatta
ggccgcagac
tctttataca
agatttatcg

cggaagaccg

acggacgggt

gggccgttgg

tcgacgcatt
acgggtccgt
tcgecggggyg
ggtgataata
gtttaggttyg
ttgggttctyg
tgatattggt

ttctacatgg

tgtgcagcga
ttttatacgg
ctactctttt
gtgggatagt
cegtgecggg
tgagtctcag
cggtttgcaa
aggctcaata
attcggtcge
aaccccgcaa
accaagaaca

catctgtecg

ggggacaccg

96/178

pectinases.ST251
ttaccccegt cggegacgcg gtgcagatcc

tggaggcccece
gctatacgga
atacgaagac
gtgggacggt
ggtgtatgta
ttagtagttc
gatgggtgtt
ggcttggaag

taatgaggtc

Aspergillus niger

tazataaaca
aacgtgagtt
ctctacttct
tagtcatatc
ttgaatttgce
cagacaaacg
gagagggtca
cctcatgtcc
aacccatgac
ccccaaccece
cgttggtcgg
acatccgceac

atgcgacgct

gaatttgatt
tgagaagtat
ggggaggcag
ttgtgggtgt
cgcggctgag
aatgtgaggg
tgtgtttgat
ggttatttat

atgcatatca

tgctgtacac
attgtacaat
cagcatcgcece
tataggcctc
cacggttaag
tgttcccegg
actaggctat
attttggtga
ctegtacgece
tgacgaccta
aattgacatce
cgcggaccat

gctaacccta

ctgcatgggg
gatgtgcggat
ttggtgaaat
ggggatcgca
gtgaggattg
tttggtgggt
atttgttaga
tgtcctggat

ttcatattag

tagcggctag
ggaacaatag
ttttggagcg
ataccagaac
atgcagagcg
gatggcctca
agagaaaaga
gtgéttaggg
taaacactagt
cacttgaaca
atgattaggg
caacatgcat

ccaacaaaag

PCT/EP2003/005726
tggaccgcga 960
acacgtactt 1020
gggcgacggce 1080
ctggggatta 1140
tagctgtttca 1200
cggggacgga 1260
tgtgggtggt 1320
taccacgttc 1380
tttgtgtgaa 1440

1430
tataaacatc 60
actgtttgta 120
ggccattgca 180
tattataact 240
tcgctaaaat 300
tcacttcceg 360
tagaagttat 420
togttacactg 480
gccaggaace 540
acaaagttct 600
aggtggtacc 660
gatgtcatca 720
acttcaatac 780



WO 2004/074468

acctacattg
agctagatct
tatttccaca
ggtacaaacg
cagtctagtc
attgtcctag
tctgttgaca
ccagaataat
cgtcgacctce
ggtatctgta
gatacctgtg
aacgattatg
taccgtgaag
agctcctgat
gatgctgaac
attaagatta
gcgacattte
taggtaatca
gacagccgtt
ggtagggcac
ttctacccaa
tggtaacaca
ccgtectege
agccatatat
catgccgage

cgagcgcaaa

ttgtcettte
gccacgaaat
agttgaggcc
gcagcgtgge
ctctgcettta
taacattctc
gtattttgct
ggcttccagg
atgcaggact
gattttgaag
atgaatgcaa
ctacagcttg
agctcatggg
ggtgacaatg
ttcggtctgg
ccaatgtcat
tggaaaagac
ccctgaaaat
ggcagtggaa
caccaccgag
acaccgacgc
cacaggattg
cgtctgggac
agacgatatc

tgaccgtaaa

acgggecgcaqg

97/178
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ttcgcectattt
gatagcggtc
ggttagccat
gtcgccaata
tggggttatg
ttaggaaatg
gagtatattc
gggacgatcc
tgataaaccc
caacggggtt
cgtattcgtg
ctggatcaac
gaaagttcac
agtggcgect
tgcagctgtt
tctaatcggt
agectcccetet
gaagatcctc
cctaactgtt
accatgcatg
gctcggtaag
gacgaatatc
ggcaaatcat
atgaacgagc
gtacctcctce

caaaccatgg

agaaagcctce
gcaaaatggc
gattatcctg
acattgactg
tttgaggtaa
gaccactcag
aggtgatgga
cggcttgact
ggtcageggt
tgtaggattt
ccagttctgg
gaatgatact
ccattatcaa
gctgttcaat
tcegectacg
aacaggtcaa
tttetecgat
taacaagcgg
gggccegteg
acaaagacta
tctgctgeat
tctggtggtyg
acggcggcat
ttgaggtata

gggceggtcea

tccataaact

attgagcatg
tatacgttge
ctctggcagce
ttgaagagtc
gtgctgcgag
gtactatcta
ggcattcacg
gcatacaaag
gcaataacgt
gccaatacag
atgatgggtg
atttatgett
acttctttta
ggatcaaaga
tacaagtcga
atggactacg
tecegggtgg
atagagaagg
ttgatcgtcc
aatgatgcat
ccttcetgeec
cgaagacatg
tctatcegge
cctececatgga
actccaccta

acatcgagat

PCT/EP2003/005726

ctgacgagga
tgtgacggceg
aagggataat
gggcgggaat

gcagcatggg

gttcagtacc
ggcaattgct
cggtcgggee
cttetttgea
ggtacagtgg
aatactcagg
cgcataatat
attcgagege
tggctggagg
ggtacgttac
gaatgatgtt
caataatctg
actacagatc
cgggagacag
aggcgactgg
cacgagcatg
aacatggagce
gacgatctcce
ttaactctat
cgggagtatg

cgggaacgaa

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280

2340



WO 2004/074468

gatgacttta
atcagcaaca
ccgattgaac
ctcgtegceca
gaatatggat
agctgcagtyg
gctgegtatg
tecttacecce
attcggcttc
gatgttttcet
accgctgtac
cggcgeccag
aatgctgtat
ggtgaagaat
tgctgttttg
tcaagtatct
tttaaagega
tacctacaac
ctaaaagtca
<210>
<211>

<212>
<213>

61
4348
DNA

<400> @61

ccggcggatg
gctacccgaa
ccececacecgyg
tgttcgacta
gtcgggatac
aggcagcgca
cgccactatt
cattcttgta
gactctagtc
acaaatcgeg
tgggttgecat
aaccagactg
gggccgcaaa
gtgactagcet
tcggtgtggt
acgagtcatg
aggaccgatg
tcgctttete

ccagtgactt

98/178
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cgacacatac
tatcactctc
cctgatatac
ctgggataac
cagcgaggca
tatgattgge
gcagcatttc
tgtccattat
ctgactcgcet
gggatactat
ccaggacgaa
tacgtgtaaa
atgcgaccaa
ctaggggcat
gaggggtgtt
ttgtttacca
tcgattaaga

atcgecctece

atgggce

Aspergillus niger

ccagaccgct
atcgcatcga
gactaccatt
cagcctcgcea
gacgggatct
ctggagagga
gggtatacgc
gttagagcta
gactcccteg
ccteocectgtg
tagcacgtat
ggtgccccaa
tttggtgceat
ttattcectg
gctgctgtat
tatagttcaa
attgaataat

ttegtctgece

tctatcagat
atatagacta
actatcgcaa
cgcagcccat
tctggtcecte
actcggatgt
agtggtcggt
acaagaacaa
acgtcatact
aatacaactg
tttgtgaagt
accaagaccg
aatattactg
gatatgccge
aacaggagtt
tacaaaaagg
cgtcgtttaa

gcctgctgaa

PCT/EP2003/005726

ttacaacgec
cctgtgtctce
accggatgac
catggtaggg
tatgcaatgt
agtgaaaatg
gagtttggcec
agccaacgcet
atgttcaacg
ccacatttgg
tggccaacta
ggcatgtaga
ttcagecgac
cgtggggggt
ttattgtygga
ggaaatggaa
atgtatatac

taatatacag

ggttaaaata ttccacggat tatcataatg cttgataggt ctcaactaca gcgaatcaaa

tecttatatat gtttgggacg cgacctctga attcacctecc atagtgetaa gttggaagtg

accccaaggt cctcattcat ttaggcacta agaagcctag ctggtcttcg ttgagaacca

2400
2460
2520
2580
2640
2700
2760
2820
2880

2540

3000

3060
3120
3180
3240
3300
3360
3420

3446

60
120

180



WO 2004/074468

acttttatac
ccttcataat
attcgccgat
tttctcaaca
ggcaaaattt
aactcatcga
actatgtcca
taagagccct
tggtagcectg
ccttgcectge
ccaggtctcte
catttaactc
ggtacgctaa
gccggcaacg
gattatagat
actgaactct
gattctatcc
gaagatgaag
ctcgctgaag
catttacaat
atctatctgg
ttcegttega
tagacaaccc
actacactgt
caatcggtaa

caaacatcgg

ctagccgata
gatacactga
tctcagtcca
aaagaagctt
gaacgcagta
acagagagac
cgggttgttyg
ctceggcagt
ggactttttt
gtcctattaa
attcgattcc
atatttcgaa
gatgcgcaga
gccatgactg
gcectgeatgg
ccacccagct
catgccgege
gttatagcta
ccggcatcaa
ttggattaca
accttecatct
gagataatag
ttcctgatgg
tgaggtttge
tgagatccgce

tgcactgctg

99/178

pectinases.ST251

gggctagacg

tacttcccag
acctccaagg
tcecegecagee
gcgttattge
atgcagatgce
tgggctcaag
ctcaaatccc
ggacactata
aatgccggcet
tccaccaatg
taaaatagat
cctggttcett
ccattttcece
gcggecttet
ctttcgcceat
tcacctatcg
caagaacctt
ttcegttege
acttggagct
gagtgataca
tcaagtcaag
cccaccaccg
aacacgtttg
gccggtette

tactcgggeg

tcgcgtatgt
atagttgaat
attctcatca
gacatgcect
agtgggtctt
actatagttg
ctttttcaaa
gaactcaacc
tectcecatat
actgaggccg
agtatgcccg
taatgcgtgg
cacggtttta
attcacgcca
tacacgtget
attcgttcat
cggggcggac
aaaggtcaat
cagcgtgtagt
ggcaagcggg

tgggcggatc

aagaagccta
atttcagcac
cagataacaa

tctggectcet

cttggggagt

gtgtcatctc
cgcgcacttt
atgagaaatc
cccgteggac
tcecataggge
ccgecataccce
ccaggttttt
aatcggaaac
atcgccgagce
ccagcaccgt
ccttgagtcet
agaataccag
gctecgttece
cceetgettg
cctgtctgaa
cttctgetgg
atttcttctc
cccaagcact
ggggtcaatt
tcaaggcggé
ctagcgatta
agctgaatta
tctgaagtgg
cattgatatt
tggtgagacg

caaggactce

PCT/EP2003/005726

agcttattgg
ttgtacctaa
cctatctett
ccacgtctgt
tgaggcctcet
gataaccact
gcgtaagccet
acgttttaaa
ttgtctgcac
tcattcceca
ccteggatcece
cgagcttagg
cgggctggte
ccectectggea
tttctgccag
cggcgctgec
ttttgagcta
cgagactatc
ccagtcatgg
tggtatgagt
ggtgagttga
tccggggtaa
caactataca
gagatcatct
agcagctact

aatttagcaa

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680

1740



WO 2004/074468

cactacccaa
tttataagac
ttttatacta
cgaatctgca
cgtgcccaaa
cgggccagca
agggggtgta
atgaaaacct
ggaagctttg
caactagcaa
tgtgtcaaaa
ctacattacc
caggacaagt
tagcacctta
cttectttage
cacggactaa
gtgaaagatt
atcaaatttg
tagactcgtg
agctttctta
agagtgctta
cgatctgagg
ctgattagcec
tgtagctgtyg
tcggacaacg

attcagatta

gattataatc
ggttctgtcet
cctgttctac
gtcgatctac
tcctgagtac
gcagttccte
ctactgggag
tatggtggat
acactctgta
aggcctagtt
tagaagcaat
cagtctcaat
gaagtttact
atctcagaaa
gttttccagg
gcacatacaa
tgattgaccc
aggatagaag
aatctaattc
aatttgccectt
tcttgacage
cctetecagge
acattcttaa
agggtecgecyg
agccggcgga

aagtaattca

100/178

pectinases.ST251
catctggatg acggctggag ctgggatcag

acgggcgagce
agcgcatcag
aacaagcctg
tcttgtttcet
gagaaactgg
ccggcectgga
aggtccacgg
gaatggaatt
gctactttct
aactaatgat
aatcaaaaga
ttcaatacta
aaagccacgt
ctatatttte
ttaacttggt
agcgatcgcet
gaactctgca
aagtatdctg
tatttcagtg
aaatgctgea
aagttttagt
attaattgag
gcggetegtt
caacgagccg

acactatata

tactgaacac
taaatatage
tagtagtggt
cagatccgag
cagctgtggt
tcaccaatgc
atgaggttta
ttactgaggg
tactcattga
atttagtaat
tgtgctaact
cttaagcaaa
aagagctata
aatcgcagtt
atattttgac
gataaacgtg
agatattata
cgcttcgaca
cgaggtttga
gcgcacgact
ctcctatatg
caaagttgaa
gtccgattac
cecgetetgee

gataaatata

agacttcgac
atctctgaag
ggagatgaac
attgatttct
cgaggccact
tggggtoggg
tgcgagcettt
cgtagatatt
atgattagat
ccggttteceg
acaattacac
gaaateaacct
atagcactaa
aactactgtt
ttcgattcag
tgttttttat
ctttecacgac
ctaactcatt
cteccttteaa
gcttggaggy
tagaaaggcc
tatggegtgt
attaacaagt
tactaaaaat

tataaataaa

PCT/EP2003/005726
cagagttact 1800
tacttcggcyg 1860
accagcctgg 1920
tggccagtte 1980
ttctcggteg 2040
accgatggte 2100
tcgagetgeg 2160
gatattctcg 2220
aatgcgtgga 2280
tgaataatac 2340
gagacgctcg 2400
agaaatatgc 2460
aaaggataaa 2520
ttagecctagt 2580
aaacagatta 2640
cctggtgacg 2700
gttttctaac 2760
tataagtgga 2820
attgttaaat 2880
ccgtcecettt 2940
aagttgacct 3000
ctccatacgce 3060
tgtggaggtt 3120
ggtaacgtaa 3180
gcaacaatcg 3240
ttaaatattg 3300



WO 2004/074468

attttatcta
agctagcatt
agtatacatc
tattccatct
agtaagatta
tcgttgtege
aaggacttga
ccataaacat
tagaaaatag
gacctgattyg
atcttggggt
tttectttee
atcgataaat
taaaatcaat
gtgccatatt
tgtcatcatt
tttcttgtea

aatcaggacc

<210> 62
<211>
<212>

<213>

DNA
<400> 62

ggtccgatac
gtggactgac
tgcacttggce

aggggaagct

aaaggcccea

2018

tatatttgaa
aagtattttt
tttatcgtgg
tagtaaaact
aatattgtat
gacgcttcgt
cagaagcggce
ttgcgetatt
tcactgcgat
tcctegeatt
ctatataaaa
atctctcatg
tattccattg
tgcctcaacce
acaaattttc
tccaaaagca
agctcttectt

gcgtaccetg

gatggacccc
cgagaagaat
cgtttcatac
ctatcagatt

atcccateceg

101/178
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ctgattatag
tagtatggta
caaattaact
ctctctatat
atcttggaga
tgtccggtta
ttagcgtact
ttttccaaac
agactggtgce
aaatagtaca
gcggtcatct
tcccaaaage
gaagattata
aggatcaact
aaatgacgat
tggcccacaa
atcaagagtt

agctcaga

Aspergillus niger

cttcaatcta
caacggtttt
cgatcacccg
cttgtcaaat

tattgacctc

tataatcttt
gtatctactt
gtaactaaag
attcaaatag
tataaggecgg
cgttacttge
ttggatgaag
agctgtaatg
ggtgaaagaa
cagcaaattc
acagtacttec
agcagcggtc
ttagtcttta
actaattgta
attcgtgagc
atggcgaccc

ctgtatgaat

cttgectegge
gctcaatcgc
tccaatttac
gcttecgtcea

ttctectgtat

cgtaattaat
ctcttagtat
gcttaacaga
ctttattttt
tgagggtcca
ttctctggac
togtccgggac
cgtatatcga
aaggtcagcet
accatgcata
ctecgattcetc
atcagcccag
gatcttttaa
tacatcaaga
gaagacttac
cagttttagg

atgtcttctt

cagtaccgac
ccttggcectac
ccagaatggg
acgagtcagt

caaaccattc

PCT/EP2003/005726
atagtataat 3360
caaatactgce 3420
taagtcatag 3480
gactgaatta 3540
caccgacggc 3600
taaactaccg 3660
aagttataga 3720
tgtgaatatc 3780
agcageccectg 3840
tttgtattga 3900
tttctettet 3960
atggcccaac 4020
taatattatt 4080
gatgattgac 4140
atgcctettg 4200
ctgagcatct 4260
cgttgectga 4320

4348
tttagcgecg 60
taatcaaaga 120
tctgagcecag 180
cttccctata 240
cttcctttte 300
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tttecttttce
ttctacacac
tggttccgcece
cggtggeggt
tggagacgat
aggtaccacc
tattgaccag
atagtatgtc
acgctggtgt
ctggtgcaat
agtaggttat
ttaccgacat
acctggtctg
ttcaagagca
ttggaaccag
actactccge
acttggtcac
aggacaacac
actaatcatt
tcggtgaggyg
ttgagaccta
ccacctacct
aggacagcac
acacctctgt
gactcattta

acctttcttg

tcttcatacc
ttcaccatga
gctgcagtcg
gatgccaccc
gaggcccgeg
actggcactg
gacgactggt
cttggggatt
ccteggtate
caagggcaag
gctcggtgte
caaccccaag
gatcgaccat
ttgagttaac
cgcegacaac
cacctgcgat
catgaagggc
tctcctecac
gttgcaggtc
tggctacgtc
cgagggegeg
tggcecgtgac
ctctttecte
tgcctetage
tggtagatag

tatctacttc

102/178
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tctatcttca
agtactctac
gcgtgtecgg
ccgtcectacce
tcattgtecet
gttgcgcectcece
gcgagaacta
gtcaccegtt
accgtcacct
ggtctccgta
attaggaatt
tacgtctggg
gttactgtac
atatgacaga
cgcegtetcte
ggctaccact
aactacatct
tgtgtaagtt
aacaactact
ctggctgagg
gccttcaccg
tgtgtcatca
tccgactteg
gttgttgcta
cagtggatgt

tataataaat

ccttagtctt
tatcttcage
ctctgetgag
cgacactatc
gaccaagacc
ctggggtacc
cgagcccgat
tcgatcttgt
ccaacaagtc
ttgtcagecgg
tgctctectaa
gtggtgatgc
gtcttcatct
ccgcceccgeat
tcaccaacaa
actggggcat
accacacctc
gccttttete
tctacgacat
gcaacgtttt
tcecectecac
acggcttcgg
agggcaagaa
acgccggtca
aatcagggga

tatggggagt

tctttecect
gctgetgecg
ggtttcgecg
gatgagctygg
ttcgacttca
gcttecgect
gctccctcta
atctaacttg
cctcatecggt
tgctgagaac
cgaaatcagg
tattactcett
tattcaactc
cggtcgccag
ctacattgac
ctacctecgat
cggecgtage
tgctggecge
ctcecggecac
ccagaacgtc
caccgcceggt
ctcctecgge
cattgcctct
gggcaacctg
tgcggegtge

gttcacgacc

PCT/EP2003/005726
tcatagctgg 360
ctgttttege 420
agggcgtcac 480
tectettaccet 540
ccgacagcga 600
gccaggttgc 660
tcagcgttga 720
gatagctaca 780
gagggctcct 840
atcatcatce 900
aacatcgcgg 960
gatgactgcg 1020
tacattatat 1080
cactacgtcc 1140
ggtgtctccg 1200
ggtgacgcceg 1260
cccaaggtcece 1320
ttccgacctg 1380
gcttttgaga 1440
gacaccgtcc 1500
gaagtctgct 1560
actttctecg 1620
gcttcecgett 1680
taaatgagtt 1740
ttgagaagtt 1800
ctaatctggt 1860



WO 2004/074468

103/178
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tgaataacca gccgacacaa tgacattatt

tttcacatgt agtaaggagt atacagtgtt

aacttteccca cccgatgtcc czagatagga

63
4276
DNA

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

<400> 63
agtggggagyg

agtactatta
tgatgatgat
gactactagt
gt%tactatt
tcataggagc
tagatctega
ctcctaagaa
tagtagttgce
gaacgcattg
gatgggagag
acaaacéatg
tttcggggtyg
ttccactgga
ttcteccctet
ccttecggaag
caccattcct

gccctgaact

ggcagatagg

tcagcctctg
agttgcttgt
gatgacccga
attgaagaag
cgatgatgga
actactagag
tcactcaatt
tggeggagtce
ggataacaag
ggggagagac
gtgatgcctg
caaaccccaa
tttceccccce
ctcttgageyg
accaagcctt
ccagccggat
atgttctgcee
caaggtctgc

ctaggcgttt

Aspergillus niger

taacggggag
ttgcttgatt
gtctacaaac
acaacgtect
tgagtcaggg
atgctacaag
catgtccagt
tggaatggag
gatacatcat
tattgggtca
aggccgcecata
cgtgaccccce
gcccaatcgg
gttcttgcaa
gaaataggtc
tgcttctaag
aagcgactcg
atgggaagag

tgttcetgge

PCT/EP2003/005726

gtctacagag ttttcaagta gatatgttcc

aacaattgat aagatggcga tcgtgaacca

acaaaadt

gacttggaac
cgaggtaggg
cgtgaccctyg
tgctggcegtyg
catgaggttg
ttacaacagt
acatgaatgt
gtatttatac
ccectttagt
atggcactca
agcatatcat
tcactgccac
ggcttettgg
tgtctcactg
agggcegtte
acatcctgaa
acctcgttcect
atttccgget

ttgatcagca

atggggacga
attgtgaaag
ggggattata
ggggtcagcg
gacttcaaaa
tagtggttga
acgcactgtce
atcatctega
tatgtgtgag
cgggaaaaag
gtgagagcaa
gtgatttcce
caaccactaa
tcagactgag
atgggaccct
gtgggccacc
tcaccggagt
gttcccecca

aggtttatca

tagtactact
aagttgatga
tatttactac
cgaggtacta
cgacgctaat
actactaagc
gagttggcgt
gtccagtagt
tctgaccaag
aggcgaaagg
agaagatcaa
agctaatcct
tttccataat
agtaccactt
gacctccacc
atccggetcet
tceegggtee
acggcgtcta

tagtcctcat

1920
1980

2018

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080

1140
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gactcgtaaa
gggcagcagt
ggtagaagaa
tcectgtcece
tctgactgece
ccctctecetg
tttccaggcea
tttgttttcc
cgctgcectgec
cgagggtttc
tactgatgag
aacgtaggtc
agcttcgact
actgcttccc
agcgccceca
tttecatgctyg
acaagagtat
tcagcggtge
tccacccttyg
ctggggtggt
aactgctcge
catctcctat
ctactggggc
ctacaacctc
tegeectegag

cctecttcececac

acccaagaag
agtaacactc
ccaagacctg
ggtcctcteg
agctccacca
tggctctaga
gtcgttecttt
tttaaatctt
gcagcatect
gceccacggtyg
ctggtctctt
catcaaaccg
ttaccggcac
aatgccaggt
aggtatccgt
agagccgtgt
tgttggtcag
caagaacgtc
ctaataacgg
gatgccatta
attggtcgee
tcectcateg
gtgtacctgg
agtggcegea
cctectatac

aactttgacg

104/178
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ataaaatgaa
tazaatataa
cctgccaagce
tgtcattcca
tcatgtaatc
agaagacatc
gatcattctt
cggtactttg
tggccagcege
tcactggtgg
acctcggtga
agattcaggg
cgagggtacc
ggcgatcaac
gacttagtat
agtgacaagg
ggcaccaagyg
atcatccagt
ccaggaacat
ctgtcgatga
agcacatcgt
atggtcgctc
acggcagcaa
tgcccaaggt
aatctgcaca

gccacgcectt

gatgttgggt
gccaccacac
cacattgatt
gaacatggtc
cggcttetcet
accctetttg
actaaacgtt
agagtccaac
tgtcagtgce
tggcagcget
taacgaacct
gcagaaattt
gagactacca
ctgcacagcect
gttgceccecteg
cgggtatcct
gtgtcatcaa
gagtgcagece
tgccgtcace
ctctgatctg
cctgggecace
cgactactct
cgacatggta
tcagggtaac
ttactgacta

cgagatcggce

ccgcgagtcec
ccactgacag
gggttctcat
gagaaatcaa
atataaactt
cttctacaag
cattcttttg
atgcactaca
gcecggegttg
tcceeegtet
cgggtgatca
gactaatatg
ccggatgtge
ggtgtgacaa
ttcaattgat
ccccatcacg
gggcaagggt
ccteggttga
gacatcaacc
gtctggatcg
agcgccgaca
gccacctgca
accctcaagg
actctgctgce
ctctaactac

actggtggcect

PCT/EP2003/005726
ggtgatgtct 1200
gttaatctcce 1260
ccatttcagg 1320
acggccactg 1380
ggaaatgttc 1440
cctgtecacte 1500
ggattttett 1560
agctgctttt 1620
ttggegecge 1680
atccecacgac 1740
tcctggacag 1800
ttgatatttc 1860
ccectgggaoa 1920
ctaccaggcc 1980
ggccaagtct 2040
gtcaactcca 2100
ctcegtgtgg 2160
gggatatgaa 2220
ccaagtatgt 2280
accatgtgac 2340
accgcgtcac 2400
acggccacca 2460
gcaactattt 2520
acgccgtatg 2580
aggtgaacaa 2640
acgtcctgge 2700



WO 2004/074468

cgagggtaac
cttcagctcc
ccagctcaac
caagttcget
catgaagaac
gccggecaaa
ccaggatcat
gacgcgcacg
ggaaagctaa
cacagtggca
acgcgggcga
tctttcaggg
tcgcatgaga
ccatactgaa
caattgctte
cgttgctata
cagactattg
tcgcatcegtce
ccacagtatt
atgcctatte
gttcccacct
gatgcatgac
aﬁtaacatga
gatgaacgtt
cgatccatag

ggcttccett

gtcttccagg
cccgatgeca
gccttcggea
ggcaagacca
gctggecagg
gttcagatgg
agacgaatga
caacatagcce
atgaaagtat
tcaatgcecgg
actagtcaat
cgcctagggt
catcaattta
aaggcttggg
ctactcecegg
ttctgccatg
gcggtgaagce
agatattgcc
atctatgtca
agggtttgac
caccgagcec
aagatctgtt
gtatcaataa
attttttgea
cccgaaggag

ctatcaaagg

105/178
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acgttaacac
acaccaacca
actccggcectce
ttgctgecgge
gcaaataagg
agatagaggyg
ttatcactecc
cgctccatgt
atactacaaa
gtaggtttcet
caatgtacgt
aacgccacaa
tctgcaccag
attggagatc
ccagcccact
aaatattgtg
ggccgtcacyg
caatgcgggce
attgccaatc
ctgtcatttc
caccagtatg
catttatgcet
tttatgtaga
ttgcatatat
atctgggaga

accgattcca

tgtggtggag
gcagtgcgcece
gatgtccgga
tcaccececg
tttttaaagc
cacctgcettce
agaatggtga
tactgactgce
accgccataa
tggtacggtg
acgtaaagtg
ttgaatttac
cctctttatg
acggagggcea
gtgtacgtcc
tggggttagg
gcatgtcctg
caattattgg
tggggatgaa
atgtcagctg
gcgatgecatt
tctgggttgce
aatactatag
gtagtgggtg
ggaagcaata

tttegtetec

acgcccatca
tcegtetteg
tcggacacca
ggtaacattg
agaacaattc
gacatctata
aacactctta
gactgtattt
cagcaaccga
agccagatgc
atcgagegtyg
tcccageata
ggagacaatg
agcagaagaa
atgtcctacc
aatatcgtcc
cgcaggggcee
aaaacagcag
aacctgtggce
cgatctgggg
cccaggatta
ctttcatggg
tgtgttctga

catcggttge

cgatataagt

aacatccaca

PCT/EP2003/005726

gcggccaget
gtcgttectg
gcatcatcag
cccagtggac
tgtgaaggag
gttcaatagt
agcagaccat
ggagaattaa
cgccctgagt
cttcgatcca
tgagtccata
gaaggagact
accagagtat
tacacttact
tcatcaagga
caaatgctgc
tactcgcata
atgaataggc
aatgctgtat
gctaggacgt
gagttgecat
tggcgaggag
tgtcaatgcec
caactatatg
ggatagtccc

cataacatct

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200

4260
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ccccaccteg

64
3136
DNA

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

<400> 64
cttcggggta

cgtggectta
tctggccceca
ctcgaaggaa
tgttgtttag
gcacctaaaa
gggttaactg
attccgacgg
tttggtagta
ggatatacat
agcacagtcg
ttcegetgtt
aaatttactt
agctgattat
tgtcatgaag
gcacaacaga
agacccacaa
tagtggaccg
atatatctga
;gtggggcag
ctgtagcectac

aggtgaactt

tccatce

cctcectgtett
cctatcccece
catgttgata
caaagcagaa
aaacccagtc
gctgacagcc
caagcaaagg
ggttccgagt
gggttgacct
tattgcaatg
tgaatacggyg
cagtggaaag
ttttaagtta
ggcataaccg
atattttggt
ccgatatgge
agtgctgcga
caatacgtag
aaccactgtce
ggcagttcett
cagtgctcta

gaatacatat

106/178
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Aspergillus niger

tcacagtagc
ctttgggtet
ccttgagatc
actggaagct
tgtcaccggt
tcggectgag
atcaagatcg
atttccecgeg
gaaacattga
acatgtgatc
cgtggccectgt
ccgcgtgget
gttcttccag
tctaccaaac
gtcttataga
tcaataagtc
aggcccatga
agctaggagt
actgcagacc
ggccgaagga
ttcttcggea

aaagataaag

caggcactat
ttctctattt
tttcecccatg
gcatagactt
tcgeccagatt
ctegtagagt
tcggagaatt
gtgtatgtta
gacatctgat
atatgaactt
tcgttctcag
gtctecggggg
tttcagggtc
tggccagcaa
atgcagctta
cgtazaatac
tccttceccaag
tcggttcaag
tttcctactt
actatgatca

aaattcaatc

ggttggagct

ccctgatcct
gggatcttga
gcatcgtgta
tgtctcacag
gagcgtaaaa
accctcttet
tcgagegttt
gtatggttag
tagtagtatg
tctgaaatga
ccectgacagg
agtgggtcag
ctcecagacce
atttctgecat
gtgtagctceg
ctctaactgt
aatcttaaaa
aattgcgcga
gtgcatccgg
ctttgtaaca
ctttgcttet

ctggacggta

PCT/EP2003/005726

gtgccgecta
tagtaacaca
atctaggata
atcgcagcecte
catgtgacgg
aggtctctgt
gcatgcaatt
tatggatgga
ttatagattt
tggagatata
tgacatcecg
ggtcccecag
accacggacc
aagaaaccac
gtaagtgagc
ccgaaagatc
aagaccacta
tgtgcacaac
ttecgecattge
atggtgggcce
atatgtcact

cctcectgtcetg

4276

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260

1320
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tcaacccaat
cttctctgece
ttcgcageceg
gagcttgtet
gagttcatcg
aagtcctgece
atcacgtatg
ggtgagggag
aatatcatcg
taactaggag
ttttgtctgg
ctgcgaggta
cttatggatt
acccgcatga
gatgatcacc
agtacgtgtc
acagacaact
ttccacgcag
aagggccgceqg
aagcccgaga
ttgggccegeg
actggcetttt
gctctecgett
aattggacgt
attaatgtat

tatccttcat

ctatactttt
taaatgccgce
gcgtgacagg
ccctgetega
gaaccgaggqg
agctggecceat
ataacgccge
acaagggcgt
tgcagaacat
ttctcgaatg
ggtggcgacyg
agacagaaat
agacctccect
cttggtccaa
actattggac
ccatgaaaac
acgtctacca
tcaacagcgt
gtctcttega
accaactctt
cttgccagge
tcaaggactt
atgttcctaa
gttccagtat
ctaatatatc

taaacatact
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tccaaaaccce
cttggctage
cggcggcegat
gagcgacgaa
aaccacgacc
caactccaat
caagaatggc
gctcagecgga
taagattacg
ctttgggaga
cgtttacttt
étccatcatc
caccggacgc
caacttcctt
aatggagcta
ctaaacgaag
caccaccggc
ctggtcctcc
gggatgcttc
cagcgccage
caatagctat
tgccggactg
gaattgtggt
gtatcaagca
tggattctgc

tcacgtacct

ttatccatta
gccaatgttg
ataactccca
cccecaagtceg
gagaatggat
ggatggtgtg
attcatatca
aagggtctct
aacctcaacc
caccatatgt
ctttggeget
tgataatcat
caacactacg
aacggcgtaa
gttggcecectg
catctattcg
cgtggacccy
atccctggac
ttcgaagatg
gaagccaacg
agcaaatctg
actattgcac
attgggegtc
ggagggtgga
gcgcaaccaa

caacagacta

tgaaggtccce
ttaaaggcgc
gctaccccaa
tcgtactceac
gcgcaccecctg
gtaaaaatcc
agtccaacaa
actttgaggg
ctgggtatgt
tctaacgttt
gatctgatct
aattgagttt
tgaccggett
ccacccactc
gggaccaaat
actaacatac
ctctctcecgg
acgccatcga
ttgtcgagat
ccgcatettg
gtgettttgg
cggccggcetce
tttgaagctg
ttgtaagtta
tattctececte

tgattcgttt

PCT/EP2003/005726

cttecctccaa
ggcccagggt
aaccaacgag
caagaccttt
gggtactggg
cgtcgtaacc
gactcttgtt
tggtgtttcc
atcatcccag
ttcactacag
ggatcgacca
ctcacattga
ccaccccaac
cgcaggctgce
tacctteccag
gtgttcactc
cacgaccctc
gggcggtgac
tgceceeegece
caagtccgece
cagctctgaa
tgcgacggat
tgatgcttaa
cttaagtttg
gtttctgcag

taacatagca

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820

2880
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tacgacactt
ggttagatcc
ataatcacga
agaaaaaaac
acaaaagtga
<210>
<211>

<212>
<213>

65
434
PRT

<400> 65

Met Lys Leu Pro Ile Leu

1

Cys Val Ser

Pro
35

Lys Ser

Asn Val

50

Ser

Ile
65

Leu Ala

Pro Pro Gly

Asn Asn Ile

Ile Leu

115

Asp

Ser Leu Phe

catatctagc
aacttgagaa
ccacaaacaa
caaagcaaca

aagtaa

5

Ser Th

20

Lys

Gly Asn Ph

Glu

Ala Ala Hi

70

Phe
85

Asp Va

Asp Phe Al

100

Trp Thr

Trp Arg Ph

Val

Thr

tctaaggctce
ttatctccct
tatgaacctt

gccttaagta

Aspergillus niger

Val

r Pro

e Lys

Lys

55

s Thr

1 val

a Ile

Gln

e Gly

108/178

pectinases.S8T251

Thr

Ser

Pro

40

Pro

Cys

Ala

Trp

Ala

120

Gly

ggaatttcct

ctctgctcea

tctttegatg

tggtagcgat

Leu

Ala

25

Ala

Asn

Asn

Thr

Gly

105

Phe

Asn

Phe

10

Pro

Ser

Gln

Asn

Ala

90

Asn

Gln

Asn

Ile

Thr

Gly

Thr

Gly

75

Leu

Ile

Tyx

Val

tcacgtgaag
actacccaca
aaaatacacg

tgctaggcac

Thr Leu Pro

Ala
30

Ile Ser

Gln
45

Arg Asn

Asp Ala Ala

60

Gly Thr Val

Asp Leu Thr

Thr Phe Lys

110

Phe
125

Thr Gln

Asn Ile Tyr

PCT/EP2003/005726

cagccaaact
tcagtagcea
ccacggaaag

cgtacgtttg

Ala
15

Leu

Tyr Pro

Ser Thr

Pro Gly

Phe Leu

80

Phe
95

Leu
Lys Asp
Thr

Ala

Gly Asp

2940

3000

3060

3120

3136
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130 135 140

Gly Lys Gly Val Ile Asp Gly Ala Gly Gln Tyr Trp Trp Ser Ala Met
145 150 155 160

Ala Glu Asp Ser Ser Val Met Arg Pro Cys Leu Leu Gly Thr Asp Gly
165 170 175

Leu His His Ala Thr Ile Ser Gly Leu Thr Met Leu Asn Ser Pro Asn
180 185 190

Trp Phe Asn Leu Ile Ala Asn Ser Thr Asp Ile Leu Ile Ser Asn Met
195 200 205

Thr Met Leu Val Glu Ser Glu Ile Ser Asp Ala Pro Ala Lys Asn Thr
210 215 220

Asp Gly Trp Asp Ile Tyr Arg Ser Ser Asn Ile Val Ile Gln Asp Ser
225 230 235 240

Arg Ile Val Asn Thr Asp Asp Cys Val Ser Phe Lys Pro Asn Ser Thr
245 250 255

Gln Ile Val Tle GIn Asn Leu Asp Cys Thr Gly Ser His Gly Ile Ser
260 265 270

Val Gly Ser Leu Gly Gln Tyr Gln Gly Glu Thr Asp Ile Val Glu Asp
275 280 285

Leu Tyr Ile Tyr Asn Ile Ser Met Thr Asp Ala Ser Asp Val Ala Arg
290 295 300

Ile Lys Val Trp Pro Gly Val Pro Ala Asp Thr Ser Gly Ser Thr Ser
305 310 315 320

Gly Gly Gly Leu Gly Arg Val Arg Asn Val Thr Tyr Glu His Met Gln
325 330 335

Ser Glu Asn Asn Asp His Tle Ile Ser Val Ser Gln Cys Tyr Glu Ser
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340 345 350

Lys Asn Gln Thr Met Cys Asp 3er Tyr Pro Ser Lys Leu Val Ile Glu
355 360 365

Asp Val Leu Phe Lys Asp Phe Lys Gly Thr Thr Ser Lys Lys Tyr Asp
370 375 380

Pro Glu Ile Gly Glu Leu Thr Cys Ser Ser Pro Asp Val Cys His Asn
385 ' 390 395 400

Ile Thr Val Gln Asp Ile Asn Val Thr Pro Pro Ser Gly Asp Ser Pro
405 410 415

Thr Phe Thr Cys Asn Asn Met Gly Asn Ser Asn Leu Glu Asp Ile Thr

420 425 430
Cys Ala
<210> 66
<211> 463
<212> PRT

<213> Aspergillus niger

<400> 66

Met Ser Trp Ser Ser Pro Ala Ala Gln Tyr Ile Tyr vVal Leu Val Ile
1 5 10 15

Gln Leu His Leu Trp Phe Ile Leu Lys Thr Ala Phe Ser Pro Ser Asn
20 25 30

Gln Ala Met Ala Pro Ile Ala Leu Lys Ile Leu Leu Phe Thr Ser Leu
35 40 45

TIle Val Pro Ser Ile Ser Leu Ser Asp Gln Ala Arg Asn Gly His Ala
50 55 60

Arg Thr Ile Cys Glu Val Lys Pro Gly Gly Ser Ser Glu Ile Asp AsSp
65 70 75 80
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Val Pro Ala Ile Val Asp Ala Leu Thr Thr Cys Gly Ser Gly Gly Arg

Val Ile Phe Ser Asn Asn Thr Tyr His Ile Asn Ser Val Met Asn Thr
100 105 110

Thr Trp Leu Asp Asp Val Glu Ile Asp Leu Gln Gly Thr Leu Leu Trp
115 120 125

Ser Thr Asn Ile Ser Tyr Trp Leu Asn His Ser Leu Pro Val Gly Tyr
130 135 140

Gln Asn Gln Ser Thr Ala Trp Ile Leu Gly Gly Lys Asp Ile Val Phe
145 150 155 160

Glu Gly His Gly Tyr Gly Thr Phe Asn Gly Ser Gly Gln Thr Trp Tyr
165 170 175

Arg Tyr Val Gly Ser Thr Ser Asn Tyr Pro Arg Arg Pro Asn GIn Leu
180 185 190

Thr Val Ser Gly Ala Met Gly Ala Val Phe Lys Gly Leu Arg Phe Val
185 200 205

Gln Ser Gln Met Trp Thr Met Ser Ile Ile His Thr Ser Asn Ser Trp
210 215 220

Phe Asp Ser Ile Tyr Val Asn Asn Leu Tyr Asp Asp Gly Gly Ser Ala
225 230 . 235 240

Gln Asn Thr Asgsp Gly Ala Asn Thr Ile Tyr Ser Lys Asn Ile Thr Leu
245 250 255

Thr Asn Trp Glu Val Val Asn Gly Asp Asp Ser Ile Ser Thr Lys Ala
260 265 270

Asn Ser Thr Asp Ile Thr Ile Ala Asn Cys Thr Phe Thr Ser Gly Leu
275 280 285
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Gly Ile Ala Ile Gly Ser Ile Gly Gln Tyr Asn Gly Ala Phe Glu Thr
290 295 300

Val Glu Arg Leu Lys Ile Ser Asn Ile Thr Tyr Glu Lys Thr Thr His
305 310 315 320

Ala Val Tyr Phe Lys Thr Trp Thr Gly Asp Gln Val Gly Tyr Pro Pro
325 330 335

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

Asn Leu Lys Thr Asn Asn Leu Lys Gly Ala Pro Phe Thr Ile Ser Gln
355 360 365

Cys Thr Thr Phe Ser Gly Ala Ser Gly Asn Cys Thr Asn Ser Lys Phe
370 375 380

Gln Ile Arg Asp Leu Val Phe Thr Asp Ile Ser Gly Thr Thr Asp Ser
385 390 395 400

Ser Asp Val Ala Ser Phe Gln Cys Ser Ala Val Ala Pro Cys Glu Asp
405 410 415

Ile Thr Ile Glu Asn Val Ser Leu Arg Ile Ala Gly Asn Thr Thr His
420 425 430

Ala Glu Glu Tyr Leu Cys Gly Asn Val Asp Gly Thr Val Gly Phe Asn
: 435 440 445

Cys Thr Gly Asp Val Cys Val Gly Ser Ser Ala Thr Gly Gly Cys

450 455 460
<210> 67
<211> 423
<212> PRT

<213> Aspergillus niger

<400> 67
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Met GIn Leu Arg Ala Ser Val Leu Leu Ser Phe Leu Gly Leu Ala Ser
1 5 10 15

Val Gly His Ala Gly Asn Val Glu Asn Asn His Asn Val Cys Thr Val
20 25 30

Arg Ala Asn Gly Gly His Gln Asp Asp Val Pro Asn Ile Met Ala Ala
35 40 45

Phe Lys Glu Cys Gly Asn Gly Gly Thr Ile Ile Phe Pro Glu Asp Gln
50 55 60

Ser Tyr Trp Ile Ala Thr Arg Leu His Pro Thr Leu Lys Asp Val Ala
65 70 75 80

Ile Glu Trp Arg Gly Lys Trp Thr Phe Ser Asp Asn Leu Thr Tyr Trp
85 90 95

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

Ile Ile Ser Gly Asp Asn Ile Thr Ile Asn Gly Tyr Gly Thr Gly Gly
115 120 125

Ile Asp Gly Asn Gly Asn Thr Trp Tyr Thr Ala Glu Lys Gly Asp Thr
130 135 140

Gln Pro Gly Arg Pro Met Pro Phe Val Phe Trp Asn Val Ser Glu Val
145 150 155 160

Ile Val Asp Ser Phe Tyr Val Lys Asp Pro Pro Leu Trp Ser Val Asn
165 170 175

Ile Met Asn Gly Thr Asn Met Arg Phe 2sn Asn Ile Tyr Cys Asn Ala
180 185 190

Thr Ala Val Asp Ala Pro Trp Gly Asp Asn Trp Val Gln Asn Thr Asp
195 200 205
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Gly Phe Asp Thr Met Asp Ala Thr Asn Ile Gln Leu Thr Asn Phe Val
210 215 220

Tyr Gln Gly Gly Asp Asp Cys Ile Ala Ile Lys Pro Arg Ser Tyr Asn
225 230 235 240

Ile Asp Ile Gln Asn Val Thr Cys Arg Gly Gly Asn Gly Ile Ala Ile
245 250 255

Gly Ser Leu Gly Gln Tyr Leu Glu Asp Ser Ser Val Ala Asn Ile Arg
260 265 270

Val Asp Lys Val Asn Ile Ile Arg Tyr Asn Glu Asp Met His Asn Ser
275 280 285

Ala Tyr Leu Lys Thr Trp Val Gly Ala Leu Val Pro Gln Ser Ser Tyr
290 295 300

Glu Ser Ala Gly Val Pro Arg Gly Asp Gly Trp Gly Ser Ile Arg Asn
305 310 315 320

Val Leu Phe Ser Asn Phe Asn Val Gln Gly Ala Ser Ala Gly Pro Ser
325 330 335

Ile Ser Gln Asp Ser Gly Asp Asn Gly Ser Tyr Ala Gly Thr Ser Lys
340 345 350

Met Ser Ile Ser Asn Val Ala Phe Val Asn Phe Thr Gly Trp Val Asp
355 360 365

Thr Glu Lys Ser Val Val Ser Thr Val Ser Cys Ser Glu Val His Pro
370 375 380

Cys Tyr Asn Ile Asp Tyr Asp Asn Val Val Leu Tyr Pro Gly Lys Asn
385 390 395 400

Ala Thr Thr Ala Gly Thr Gly Ser Cys Lys Tyr Thr Ala Asp Gly Gly
405 410 415
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Val His Gly Leu Ser Gly Cys

420
<210> 68
<211> 343
<212> PRT

<213> BAspergillus niger

<400> 68

Met Pro Ser Ala Ile Ser Ile Gly Val Ile Ala Gly Leu Ser Val Ala
1 5 10 15

Ala Ser Ala Val Pro Ser Leu Gln Lys Asn Gly Thr Thr Cys: Thr Val
20 25 30

Tle Pro Leu Gly Asn Gly Gln Asp Asp Val Pro Asn Ile Leu Ser Ala
35 40 45

Val Asp Glu Cys Gly Gln Thr Ser Gly Gly Arg Val Val Leu Pro Ala
50 55 60

Pro Tyr Thr Tyr Arg Ile Asn Gln Arg Met Thr Thr His Leu Thr Asp
65 70 75 80

Ser Arg Leu Glu Ile Gly Gly Thr Leu Leu Phe Ser Asp Asp Ile Asp
85 90 95

Tyr Trp Val Asn Asn Ser Tyr Arg Val Asp Phe Gln Asn Gln Ser Ser
100 105 110

Ala Trp Arg Ile Thr Gly His Asp Tyr Val Val Asp Gly Gly Pro Arg
115 120 125

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

Gly Gly Ser Asn Val Phe Gly Arg Pro Met Pro Val His Val Phe Glu
145 150 155 160
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Ser Thr Arg Ala Thr Leu Arg Asn Leu Ala Ile Arg Gln Pro Gln Phe
165 170 175

Trp Ala Val Leu Val Asp Ser Ser Ser His Ile Asn Leu Asp Asn Phe
180 185 190

Tyr Val Asn Ala Thr Asn His Asp Ser Ser Val Ser Pro Glu Gly Glu
195 200 205

Trp Val GIn Asn Thr Asp Gly Ile Asp Thr Tyr Arg Ser Asp His Ile
210 215 220

Thr Val Thr Asn Trp Val Tyr Gln Gly Gly Asp Asp Ala Val Ala Phe
225 230 235 240

Lys Gly Asn Ser Thr Asn Ile His Val Glu Asn Val Thr Val Tyr Gly
245 250 255

Gly Pro Gly Ile Ala Phe Gly Ser Leu Gly Gln Tyr Pro Asp Arg Thr
260 265 270

Asp Ile Val Glu Asn Val Thr Val Arg Asn Val Arg Val Gln Pro Ser
275 280 285

Phe Gln Arg Ala Met Asn Ser Gly Val Tyr Phe Lys Ser Trp Ile Gly
290 295 300

Val Asn Tyr Gly Val Pro Pro Asn Gly Gly Gly Gly Gly His Gly Tyr
305 310 315 320

Val Arg Asn Val Ser Val Glu Asn Leu Arg Leu Lys Asp Val Gln Leu
325 330 335

Pro Val Tyr Ile Asp Thr Trp

340
<210> 69
<211> 438
<212> PRT

<213> BAspergillus niger
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<400> 69

Met Tyr Leu Leu Pro Leu Thr Leu Phe Leu Thr Ala Ala Phe Gly Val
1 5 10 15

Ser Ile Pro Arg Ser Proc Leu Ile Pro Gly Ala Gln Ile Val Pro Ala

Ser Ser Thr Ala Asp Leu Arg Ala Ile Gly Ala Gln His His Lys Tyr
35 40 45

Pro Asp Arg Glu Thr Val Thr Ile Arg Ala Ser Arg Asn Ala Leu Asp
50 55 60

Asp Val Ser Ser Asp Phe Leu Trp Gly Leu Lys Gln Ala Asn His Gly
65 70 75 80

Gly Arg Leu Leu Leu Lys Gln Gly Glu Thr Tyr Val Ile Gly Lys Lys
85 90 95

Leu Asp Leu Thr Phe Leu Asp Asn Ile Glu Val Gln Leu Glu Gly Glu
100 105 110

Ile Gln Phe Thr Asn Asn Ile Thr Tyr Trp Gln Ala Asn Asn Phe Tyr
115 120 125

Tyr Asp Phe Gln Lys Ser Ile Thr Phe Trp Arg Trp Gly Gly Gln Asp
130 135 140

Ile Lys Ile Phe Gly Ser Gly Val Leu Asn Gly Asn Gly Gln Lys Trp
145 150 155 160

Tyr Asp Glu Phe Ala Gly Lys Gln Ile Leu Val Tyr Asn Thr Phe Tyr
165 170 175

Arg Pro Ile Leu Phe Leu Thr Asp Asn Ala Thr Arg Ile Ser Val Glu
180 185 190

Gly Ile Thr Gln Leu Asn Ser Pro Cys Trp Thr Asn Phe Phe Val Arg
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195 200 205

Thr Asn Asp Val Ser Phe Asp Asn Val Tyr Ile His Ala Phe Ser Thr
210 215 220

Asn Ala Ser Ser Asp Pro Ala Asn Thr Asp Gly Met Asp Ser Leu Asp
225 230 235 240

Val Asp Gly Val Ser Phe Thr Asn Met Arg Ile Asp Val Gly Asp Asp
245 250 255

Cys Phe Ser Pro Lys Pro Asn Thr Thr Asn Ile Phe Val Gln Asn Met
260 265 270

Trp Cys Asn Asn Thr His Gly Val Ser Met Gly Ser Ile Gly Gln Tyr
275 280 285

Ala Gly Glu Met Asp Ile Ile Glu Asn Val Tyr Ile Glu Asn Val Thr
290 2895 300

Leu Leu Asn Gly Gln Asn Gly Ala Arg Leu Lys Ala Trp Ala Gly Gln
305 310 315 320

Asp Val Gly Tyr Gly Arg Ile Asn Asn Val Thr Tyr Lys Asn Ile Gln
325 330 335

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

Ile Asn Ala Thr Glu Cys Ala Lys Tyr Pro Ser Ala Val Asn Ile Thr
355 360 365

Asn Ile Leu Phe Glu Asn Ile Trp Gly Ser Ser Ser Gly Lys Asp Gly
370 375 380

Lys Ile Val Ala Asp Leu Val Cys Ser Pro Asp Ala Val Cys Thr Asn
385 390 395 400

Ile Thr Leu Ser Asn Val Asn Leu Thr Ser Pro Lys Gly Thr 2ala Glu
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405 410 415

Ile Val Cys Asp Asp Ile Gln Gly Gly Ile Gly Val Asp Cys Val Ser
420 425 430

Asp Glu Ser Val Thr Arg

435
<210> 70
<211> 397
<212> PRT

<213> Aspergillus niger

<400> 70

Met Leu Leu His Gly Leu Leu Leu Ala Leu Gln Ala Ile Leu Ala Ser
1 5 10 15

Ser Ala Ala Ile Thr Ser Pro Ser Ser Asn His Leu Ser Thr Ala Ala
20 25 30

Arg Glu Lys Cys Gln Thr Thr Leu Gln Cys Pro Pro Gly Thr Leu Ile
35 40 45

Val Ser Asn Thr His Pro Gln Leu Ser Asn Phe Thr Thr Leu Gln Als
50 55 60

Ala Ile Asn Ala Leu Pro Asn Asp Asn Ser Ser Gln Thr Ile Leu Leu
65 70 75 80

Leu Ser Gly Ser Tyr Asn Glu Gln Val Asn Ile Thr Arg Ser Gly Pro
85 90 95

Ile Thr Leu Leu Gly Gln Gln Pro Asp Arg Ala Ala Leu Thr Asp Pro
100 105 110

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

Thr Gly Asp Ile Asp Asn Val Trp Phe Ser Val Met Val Val Ala Pro
130 135 140
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Thr Leu Asp Ala Ser Leu Thr Gly Ser Gly Thr Thr Gly Tyr Pro Val
145 150 155 160

Pro Ala Asp Thr Pro Phe Gly Asn Thr Asp Phe Arg Val Tyr Asn Ile
165 170 . 175

Asp Phe Arg Asn Thr Tyr Ala Pro Tyr Ser Ala Gly Pro Ala His Ala
180 185 190

Ile Ser Phe Ser Arg Ser Asn Gly Gly Phe Tyr Tyr Cys Gly Phe Tyr
195 200 205

Ser Tyr Gln Asp Thr Ile Tyr Ile Gly Lys Leu Gly Ser Ala Tyr Met
210 215 220

Tyr Lys Ser Ile Leun Ala Gly Gln Thr Asp Phe Leu Tyr Gly Phe Gly
225 230 235 240

Thr Leu Phe Ile Gln Ser Ser Gln Ile Val Leu Arg Ser Cys Gly Gly
245 250 255

Gly Ile Thr Ala Trp Lys Gly Thr Asn Thr Thr Val Arg Asn Asn Tyr
260 265 270

Gly Val Tyr Ile His Asp Ser Thr Val Asn Ale Ala Asn Thr Ser Ile
275 280 285

Ala Glu Gln Ile Lys Gly Ser Cys Ala Leu Gly Arg Pro Trp Asn Ser
290 295 300

Leu His Arg Ser Ile Phe Ala Asn Thr Tyr Glu Asp Gly Ser Ile Glu
305 310 315 320

Pro Ser Gly Tyr Ile Asn Trp Glu Asp Arg Trp Ser Lys Asn Glu Thr
325 330 335

Leu Met Ala Glu Tyr Lys Ala Tyr Gly Pro Gly Phe Asn Leu Thr Gly
340 345 350
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Arg Arg Glu Ser Glu Val Ser Val Leu Leu Ser Ser Ser Glu Glu Glu
355 360 365

Arg Tyr Arg Asp Pro Ser Arg Leu Phe Leu Phe Glu Asp Gly Arg Glu
370 375 380

Gly Asn Val Ala Trp Ile Asp Trp Asp Val Val Ser Ser

385 390 395
<210> 71
<211> 327
<212> PRT

<213> Aspergillus niger

<400> 71

Met His Thr Pro Tyr Leu Leu Gly Ala Leu Ala Ala Leu Ala Ala Thr
1 5 10 15

Ala Val Gly Ala Pro Ala Glu His Ile Lys Lys Arg Glu Ser Arg Thr
20 25 30

Ser Ala Pro Ser Gly Cys Leu Thr Val Gly Ser Asp Gly Thr Tyr Ser
35 40 45

Thr Ile Gly Asp Ala Leu Asp Ala Leu Gly Ser Ser Thr Ser Ser Ala
50 55 60

Cys Ile Tyr Val Ala Ser Gly Thr Tyr Glu Glu Gln Leu Thr Tle Asp
65 70 75 80

Tyr Ala Gly Asn Leu Thr Leu Tyr Gly Glu Thr Thr Asp Thr Ser Thr
85 90 95

Tyr Lys Asp Asn Val Val Thr Ile Thr His Thr Ile Ser Ser Ser Asp
100 105 110

Ala Gly Ser Leu Asp Lys Ser Ala Thr Val Asn Val Val Ser Asp Gly
115 120 125
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Phe Ser Met Tyr Asn Ile Asn Val Glu Asn Gly Tyr Gly Glu Gly Ala
130 135 140

Gln Ala Val Ala Leu Val Gly Asn Ala Asp Gln Leu Gly Phe Tyr Gly
145 150 155 160

Cys Gln Phe Ser Gly Tyr Gln Asp Thr Leu Tyr Val Lys Ala Gly Thr
165 170 175

Gln Tyr Tyr Ser Asn Cys Met Ile Glu Gly Ala Val Asp Tyr Ile Phe
180 185 190

Gly Asp Ala Ser Val Trp Phe Gly Glu Cys Asp Ile Val Ser Asn Gly
195 200 205

Ala Gly Ala Ile Thr Ala Ser Ser Arg Glu Thr Ser Ser Asp Ser Gly
210 215 220

Trp Tyr Ala Ile Asp Asn Cys Asn Ile Lys Ala Ala Ser Gly Val Ser
225 230 235 240

Leu Thr Glu Glu Val Tyr Leu Gly Arg Pro Trp Arg Val Leu Ala Arg
245 250 255

Val Ile Tyr Gln Asn Ser Val Leu Ser Asp Ile Ile Asn Pro Lys Gly
260 265 270

Trp Thr Thr Met Ala Asp Gly Ala Thr Pro Leu Tyr Tyr Glu Tyr Asn
275 280 285

Asn Ser Gly Ala Gly Ser Asp Thr Ser Asp Arg Glu Tyr Glu Thr Ser
290 295 300

Ile Ser Ala Ala Val Asp Lys Thr Thr Val Leu Gly Glu Thr Trp Gly
305 310 315 320

Asp Trp Ile Asp Arg Ser Tyr
325
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<210> 72
<211> 459
£212> PRT
<213> Aspergillus niger

<400> 72
Met Arg Ala Ser Ile Leu Pro Leu Thr Leu Phe Leu Ala Thr Leu Ala
1 5 10 15

Gly Ala Gln Leu Ser Gly Pro Val Gly Pro Leu Val Asp Tyr Ser Thr
20 25 30

Lys Ala Arg Asn Gln Thr Cys Asn Ile Ile Asp Tyr Gly Ala Val Ala
35 40 45

Asp Gly Lys Thr Asp Ile Ser Gln Ala Leu Leu Asp Ala Trp Gly Asn
50 55 60

Cys Ser Val Gly Gly Leu Val Tyr Ile Pro Pro Gly Asn Tyr Ser Leu
65 70 75 80

Ala Glu Asp Ile Glu Leu Lys His Gly Gln Ser Ser Ala Ile Gln Leu
85 90 95

Asp Gly Val Val Met Arg Gly His Arg Gly Ser Tyr Gln Met Ile Leu
100 105 110

Ile Arg Asp Cys Asn Asp Phe Glu Phe Phe Ser Gly Asn Ser Arg Gly
115 120 125

Ala Ile Gln Gly Phe Gly Tyr Glu Tyr Leu Gln Asn Asp Thr Tyr Gly
130 135 140

Glu Arg Leu Leu Arg Ile Gln Glu Val Asn Asn Phe Ser Val His Gly
145 150 155 160

Phe Ala Leu Ile Asp Ser Pro Ser Tyr Tyr Ile Val Phe Asp Thr Val
165 170 175
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Thr Ser Gly Glu Val Tyr Asn Ile Leu Ile Arg Gly Val Thr Ser Val
180 185 190

Gly Ala Thr Asp Ala Ile Asp Val Trp Gly Glu Asn Met Trp Phe His
195 200 205

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

Ala His Asn Tyr Leu Ile Glu Asn Ile Tyr Cys Asn Leu Ser Gly Gly
225 230 235 240

Thr Ala Ile Gly Ser Leu Gly Thr Gly Thr Asn Ile Ser Asp Ile His
245 250 255

Tyr Arg Asn Leu Tyr Met Asn Gln Ala Asp Ala Cys Phe Leu Lys Ser
260 265 270

Asn Asn Gly Asp Gly Ile Val Lys Asn Ile Ile Trp Glu Asn Val Ile
275 280 285

Val His Gly Gly Pro Tyr Pro Leu Ala Ile Asp Glu Ala Trp Gly Asp
290 295 300

Asp Arg Gly Ser Val Gly Val GIn Val Ser Asn Leu Thr Phe Arg Asn
305 310 315 320

Trp His Gly Glu Ser Val Ser Ala Ser Arg Pro Val Ile Arg Leu Gln
325 330 335

Cys Asp Ser Asp Val Pro Cys Tyr Asp Ile Thr Ile Glu Asn Val Asn
340 : 345 350

Leu Trp Ala Asn Asp Ser Asn Tyr Val Val Trp Gln Cys Glu Asn Ala
355 360 365

Tyr Gly Asp Gly Ala Cys Leu Ser Ser Ala Glu Gly Thr Lys Asp Leu
370 375 380
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Glu Thr Phe Thr Ser Lys Gln Thr Ile Thr Ala Thr Pro Ser Tyr Ala
385 390 395 400

Ala Pro Thr Met Ala Ala Asp Phe Thr Phe Asn Leu Pro Ser Thr Ser
405 410 415

Pro Phe Thr Ile Pro Pro Met Pro Thr Ser Phe Tyr Pro Gly Ala Thr
420 425 430

Pro Ile Ser Thr Leu Leu His Leu His Gly Ala Gly Gly Leu Pro Ser
435 440 445

Ala Ser Pro Ile Ser His His Arg Arg His Gln

450 455
<210> 73
<211> 474
<212> PRT

<213> Aspergillus niger

<400> 73

Met Arg Ser Ile Leu Phe Ile Leu Phe Ser Val Phe Ala Gly Leu Ala
1 5 4 10 15

Ala Gly Gln Leu Ile Gly Pro Val Gly Pro Thr Thr Gln Leu Glu Asp
20 25 30

Lys Asp Ile Glu Cys Asn Ile Leu Asp Tyr Gly Gly Val Ala Asp Asn
35 40 ” 45

Glu Thr Asp Val Ala Thr Ser Ile Glu Thr Thr Phe Thr Glu Cys Val
50 55 60

Leu Asn Asn Pro Lys Ser Arg Leu Val Ile Pro Glu Gly Asp Tyr Leu
65 70 75 80

Ile Lys Arg Ser Val Val Leu Ser Asn Gly Thr Asn Trp Ala Phe Gln
85 90 95

Leu Asp Gly Leu Ile Thr Ala Ala Tyr Gly Gly Asn Trp Thr Val Asp
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100 105 110

Pro Val Asp Phe Glu Phe Tyr Ser Ser Asn Gly Leu Gly Ala Phe Gln
115 120 125

Gly Gln Gly Tyr Ile Tyr Arg Asn Leu Ala Asn Thr Asp Arg Pro Arg
130 135 140

Leu Val Arg Leu Ile Ser Pro Thr Asn Ala Ser Val His Asp Leu Ile
145 150 155 160

Leu Val Asp Ser Pro Lys Phe His Ile Val Phe Asp Phe Ala Val Asn
165 170 175

Leu Glu Ala Tyr His Leu Thr Ile Arg Gly Ala Asn Leu Gly Ser Tyr
180 185 190

Asp Gly Ile Asp Ala Ile Gly Thr Asn Tyr Tyr Ile His Asp Asn Glu
185 200 205

Ala Ile Thr Asn Arg Asp Glu Cys Val Ser Val Lys Ser Pro Ser His
210 215 220

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

Ser Ile Gly Ser Leu Asn Val Ser Ala Glu Ile Ser Asn Ile Glu Ala
245 250 255

Arg Asn Ile Ser Ile Ile Gln Gly Asn Asn Ile Ala Phe Ile Lys Thr
260 265 270

Tyr Pro Gly Gly Ser Gly Tyr Val Lys Asp Val Thr Phe Glu Asn Phe
275 280 285

Arg Ser Leu Asn Ser Leu Tyr Gly Leu Asp Ile Asn Gln Tyr Trp Gln
290 295 300

Asn Thr Trp Glu Pro Asp Thr Gly Ser Val Thr Leu Ser Asn Leu Val
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305 310 315 320

Phe Lys Asn Phe Ser Gly Ser Val Ala Asp Gly Ala Leu Arg Pro Pro
325 330 335

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

Glu Glu Phe Ser Val Trp Thr Glu Thr Gly Thr Thr Val Val Asn Lys
355 360 365

Ile Ser Asn Ile Phe Gly Thr Gly Asp Asp Ser Tyr Gly Glu Asn Asp
370 375 380

Gly Ile Glu Ser Leu Gln Ser Gly Glu 8er Pro Tyr Thr Tyr Thr Ser
385 390 395 400

Thr Tyr Thr Ile Thr Ala Ser Pro Thr Asn Trp Gln Ala Pro Ser Thr
405 410 415

Pro Thr Trp Ala Leu Pro Ser Thr Gly Tyr Gly Ser Lys Phe Asn Glu
420 425 430

Asn Cys Ser Gly Tyr Phe Tyr Ile Ala Asn Leu Ser Thr Ala Ala Ser
435 440 445

Pro Ile Pro Val Tyr Thr Pro Ala Pro Leu Trp Arg Pro Gly Gly Ile
450 455 460

Asp Tyr Asn Leu His Tyr Trp Gly Ser Phe

465 470
<210> 74

<211> 443

<212> PRT

<213> Aspergillus niger
<400> 74

Met Leu Val Thr Ser Leu Ile Ala Leu Leu Pro Ala Ile Ala Ala Ala
1 5 10 15
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Gln Val Ser Gly Thr Val Gly Pro Arg Thr Ser Ala Ser Ala Lys Ala
20 25 30

Ala Glu Lys Val Cys Asn Val Leu Asp Tyr Gly Ala Ser Ala Asn Ser
35 40 45

Thr Ile Asp Ile Gly Pro Pro Leu Lys Glu Ala Phe Gln Asp Cys Gln
50 55 60

Thr Gly Gly Leu Val Tyr Ile Pro Glu Gly Asp Tyr Leu Leu Ser Ser
65 70 75 80

Trp Val Ser Leu Val Tyr Gly Ser Gly Trp Ala Leu Gln Leu Asp Gly
85 90 95

Ile Ile Tyr Arg Asp Lys Asn Val Thr Asp Gly Gly Asn Met Ile Phe
100 105 110

Ile Glu His Thr Ser Asp Ile Glu Ile Phe Ser Asn Asn Ser Ala Gly
115 120 125

Ala Ile Gln Gly Tyr Gly Tyr Leu Phe His Glu Gln Asp Glu Tyr Gly
130 135 140

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

Leu Ile Leu Val Asp Ser Pro Ala Tyr Phe Leu Asn Leu Val Glu Ser
165 170 175

Tyr Asn Gly Glu Val Tyr Asn Met Val Ile Arg Gly Ala Ser Met Gly
180 185 190

Gly Leu Asp Gly Ile Asp Ile Ser Gly Ala Asn Tyr Trp Ile His Asp
195 200 205

Val Glu Val Thr Asn Gly Asp Glu Cys Val Thr Val Lys Ser Pro Ser
210 215 220
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Ala Asn Val Arg Val Glu Asn Val Phe Cys Asn His Ser Gly Gly Cys
225 230 235 240

Ala Met Gly Ser Leu Gly Thr Asp Thr Asn Ile Ser Asn Ile Glu Phe
245 250 255

Glu Asn Ile Tyr Thr Tyr Asn Ser Thr Gln Met Tyr Met Ile Lys Ser
260 265 270

Asn Gly Gly Asn Gly Thr Val Thr Asn Cys Ser Phe Lys Asn Phe Ile
275 280 285

Gly Tyr Ser Asn Ala Tyr Met Leu Asp Leu Asp Thr Tyr Trp Gly Asp
290 295 300

Glu Ser Asp Gly Asp Gly Ile Lys Tyr Glu Asn Ile Gly Phe Glu Asn
305 310 315 320

Trp Lys Gly Thr Ser Ser Asn Gly Ile Gln Arg Ser Pro Ile Arg Ile
325 330 335

Leu Cys Pro Asp Ala Asn Pro Cys Thr Asn Ile Thr Leu Thr Ala Val
340 345 350

Glu Leu Trp Thr Asp Thr Gly Asp Tyr Val Lys Gln Glu Cys Ser Ser
355 360 365

Ala Tyr Gly Glu Gly Glu Cys Leu Arg Gln Gln Asn Gly Thr Leu Ala
370 375 380

Ser Tyr Ser Phe Thr Thr Thr Ile Thr Ser Val Pro Val Thr Ala Tyr
385 390 395 400

Ser Pro Thr Thr Thr Met Pro Gly Leu Ile Ser Thr Ser Met Asp Thr
405 410 415

Thr Thr Ser Ile Pro Ile Pro Thr Ile Pro Thr Ser Phe Phe Pro Gly
420 425 430
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Ala Ser Ala Tyr Ser Thr Leu Met Ala Asn Met

435 440
<210> 75
<211> 447
<212> PRT

<213> Aspergillus niger

<400> 75

Met Thr Trp Ser Thr Ser Phe Leu Val Ala Thr Ser Leu Leu Ser Ile
1 S 10 15

Ile Asn Ser Val His Ala Gln Leu Thr Gly Ser Val Gly Pro Leu Thr
20 25 30

Ser Val Ile Asp Lys Ala Ala Val Lys Thr Cys Asn Val Cys Asp Tyr
35 40 45

Gly Ala Ser Ser Asp Asn Thr Thr Gly Vval Gly Gln Pro Ile Ile Asp
50 55 60

Ala Phe Thr Asp Cys Gly Ser Gly Gly Leu Ile His Val Pro Glu Gly
65 70 75 80

Asp Tyr Leu Leu Lys Asp Trp Val Ser Ser Glu Asn Gly Ser Ala Trp
85 90 95

Ser Ile Gln Leu Asp Gly Val Leu His Trp Asp Ser Ser Pro Ser Ala
100 105 110

Gln Ser Tyr Ile Phe Ala Ile Thr Gly Gly Ser Agp Ser Glu Leu Ser
115 120 125

Ser Ser Asn Ala Thr Gly Ala Ile Gln Gly Ser Gly Tyr Leu Tyr His
130 135 140

Arg His Asn Thr Tyr Thr Ser Pro Arg Met Leu Tyr Ile Ser Gly Cys
145 150 155 160
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Arg Ile Gly Pro Phe Met Thr Trp Tyr Trp Ser Thr Arg Leu Cys Pro
165 170 175

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

Ser Val Val vVal Ile Thr Val Val Trp Met Ala Leu Ile Leu Pro Leu
195 200 205

Leu Leu Asn Val His Ser Ile Ser Gly Asn Ala Asn Ala Thr Ala Ala
210 215 220

Arg Pro Asn Ser His Asn Phe Leu Ile Glu Asn Ile Tyr Cys Asn Pro
225 230 235 240

Ser Gly Gly Cys Ala Ile Gly Ser Leu Gly Ser Ser Val Asn Val Thr
245 250 255

Asn Ile Leu Tyr Arg Asn Val Tyr Thr Trp Asp Ser Asn Gln Met Met
260 265 270

Met Ile Lys Thr Asn Gly Gly Leu Gly Asn Val Ser Asn Ile Val Phe
275 280 285

Glu Asn Phe Ile Gly His Gly Asn Val Asn Ser Leu Asp Leu Asp Ser
290 295 300

Tyr Trp Ser Ser Met Asn Ala Ile Asp Gly Val Gly Ile Tyr Tyr His
305 310 315 320

Asn Ile Thr Ile Tyr Asn Trp Thr Gly Thr Ala Ile Asp Gly Glu Thr
325 330 335

Arg Pro Pro Ile Arg Val Tle Cys Pro Glu Asp Met Pro Cys Thr Glu
340 345 350

Ile Thr Leu Val Gln Ile Asp Leu Leu Val Glu Glu Gly Arg Tyr Asp
355 360 365
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Glu Tyr Tyr Cys Ala Ile Ala Cys Gly Gly Tyr Cys Leu Asp Ser Ala
370 375 380

Thr Ser Thr Leu Thr Thr Tyr Thr Thr Thr Thr Tyr Gly Asn Ser Ala
385 390 395 400

Ser Thr Gly Tyr Glu Ala Pro Thr Met Ala Asp Asp Leu Ala Thr Ala
405 410 415

Phe Gly Thr Thr Ala Ser Ile Pro Thr Pro Thr Thr Pro Ala Ser Phe
420 425 430

Phe Phe Pro Gly Val Ala Pro Val Ser Ala Val Ala Gly Ser Ser

435 440 445
<210> 76
<211> 533
<212> PRT

<213> Aspergillus niger

<400> 76

Met Leu Ser Lys Thr Ser Leu Leu Ser Leu Leu Ser Leu Ala Ala Gly
1 5 10 : 15

Val Val Asn Ala Asp Phe Gly Ile Thr Thr Asn Asp Asp Ser Tyr Val
20 25 30

Ile Asn Ala Asn Ser Pro Asn Ser Leu Val Phe Thr Val Asp Arg Gly
35 40 45

Ser Cys Asp Ile Thr Ser Ile Val His Tyr Gly Thr Glu Leu Gln Tyr
50 55 60

Ser Gly Lys Gly Ser His Ile Gly Ser Gly Leu Gly Thr Ala Thr Val
65 70 75 80

Ser Ala Thr Lys Ser Gly Ala Gly Asp Tyr Ile Lys Val Thr Cys Glu
85 90 95
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Thr Asp Thr Leu Thr Gln Tyr Met Val Val His Asp Gly Asp Pro Ile
100 105 110

Ile His Met Ala Thr Tyr Ile Thr Glu Glu Pro 3er Ile Gly Glu Leu
115 120 125

Arg Phe Ile Ala Arg Leu Asn Ser Asp Val Leu Pro Asn Glu Glu Pro
130 135 140

Phe Gly Asp Val Ser Asn Thr Ala Asp Gly Glu Ala Ile Glu Gly Ser
145 150 155 160

Asp Val Phe Leu Val Asp Gly Glu Thr Arg Ser Lys Phe Tyr Ser Ser
165 170 175

Gln Arg Phe Ile Asp Asp Gln Arg His Cys Ile Ala Gly Asp Glu His
180 185 190

Arg Val Cys Met Ile Leu Asn Gln Tyr Glu Thr Ser Ser Gly Gly Pro
195 200 205

Phe His Arg Asp Ile Asn Ser Asn Asn Gly Gly Asp Tyr Asn Ser Leu
210 215 220

Tyr Trp Tyr Met Asn Ser Gly His Val Gln Leu Glu Ser Tyr Arg Met
225 230 235 240

Gly Leu His Gly Pro Tyr Ser Met Tyr Phe Ser Arg Ser Gly Thr Pro
’ 245 250 255

Ser Thr Asp Ile Asp Thr Ser Phe Phe Ala Asp Leu Asp Ile Glu Gly
260 265 270

Tyr Val Ala Glu Ser Gly Arg Gly Thr Val Ser Gly Thr Ala Ser Gly
275 280 285

Ala Asp Ser Ser Phe Asp Trp Val Val His Trp Tyr Asn Asp Asp Ala
290 295 300
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Gln Tyr Trp Thr Tyr Thr Ser Ser Ser Gly Ser Phe Thr Ser Pro Ala
305 310 315 320

Met Lys Pro Gly Thr Tyr Thr Met Val Tyr Tyr Gln Gly Glu Tyr Val
325 330 335

Val Ala Thr Ser Glu Val Thr Val Ser Ala Gly Ser Ser Thr Ser Lys
340 345 350

Asp Ile Ser Gly Ser Val Glu Thr Gly Thr Thr Ile Phe Lys Ile Gly
355 360 365

Asp Trp Asp Gly Gln Pro Thr Gly Phe Arg Asn Ala Glu Asn Gln Leu
370 375 380

Arg Met His Pro Ser Asp Ser Arg Met Ser Asp Trp Gly Pro Leu Thr
385 390 395 400

Tyr Thr Val Gly Ser Ser Ser Leu Thr Asp Phe Pro Met Ala Ile Phe
405 410 415

Lys Ser Val Asn Ser Pro Val Thr Ile Lys Phe Thr Ala Thr Ser Asp
420 425 430

Gln Thr Gly Ala Ala Thr Leu Arg Ile Gly Thr Thr Leu Ser Phe Ala
435 440 445

Gly Gly Arg Pro Gln Ala Thr Ile Asn Asp Tyr Glu Gly Ser Ala Pro
450 455 460

Ser Ala Pro Thr Asn Leu Asp Ser Arg Gly Val Thr Arg Gly Ala Tyr
465 47Q 475 480

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

Val Glu Gly Glu Asn Thr Ile Thr Ile Ser Val Ile Ser Gly Ser Ser
500 505 510
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Gly Asp Asp Phe Leu Ser Pro Asn Phe Leu Asp Ala Val Phe Ile Ile
515 520 525

Ala Leu Val Asp Asn

530
<210> 77
<211> 706
<212> PRT

<213> Aspergillus niger
<400> 77

Met Arg Leu Leu His Pro Leu Ile Pro Ala Ser Leu Leu Leu Thr Leu
1 5 10 15

Thr Ser Ala Thr Leu His Thr Ser Gln Thr Asn Thr Thr Ile Thr Leu
20 25 30

Thr Asn Asn Arg Leu Thr Ala Asn Phe Ser Lys Ser Gln Gly Arg Ile
35 40 45

Thr Asp Leu Tyr Leu Asp Asn Gln Asp Leu Leu Gly Pro Gln Ser Gly
50 55 60

Asp Thr Gly Val Gly Pro Tyr Leu Asp Cys Tyr Cys Ile Pro Ser Gly

Phe Tyr Thr Pro Gly Ser Thr Ser Pro Thr Leu Gln Leu Phe Thr Gly
85 90 95

Thr Asp Lys Ser Gly Thr Ser Tyr Ala Gly Val Leu Met Asp Glu Thr
100 105 110

Tyr Pro Pro Thr Gly Gln His Phe Gln Gln Tyr Trp Phe Leu Arg Asp
115 120 125

Gly Glu Thr Gly Leu His Thr Phe Ser Arg Leu Ala Tyr Tyr Asn Glu
130 135 140

Thr Thr Pro Tyr Leu Arg Asn Leu Gln Glu Phe Arg Thr Leu Phe Arg
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145 150 155 160

Pro Asn Thr Glu Leu Trp Thr His Leu Ser Ser Ser Glu Val Gln Thr
165 170 175

Ala Pro Leu Pro Ser Lys Lys Ala Val Glu Glu Glu Val Val Val Gln
180 185 190

Asp Ala Thr Trp Thr Phe Asn Asn Thr Pro Thr Asp Glu Tyr Tyr Val
195 200 205

Gln Phe Ala Asp Tyr Phe Thr Lys Tyr Thr Phe Ser Asn Ala Trp Arg
210 215 220

Asp Asn Ser Val His Gly Met Tyr Ala Asp Gly Ser Thr Ser Asn Gly
225 230 235 240

Ser Thr Phe Gly Ala Trp Leu Val Met Asn Thr Lys Asp Thr Tyr Tyr
245 250 255

Gly Gly Pro Leu His Ser Asp Leu Thr Val Asp Gly Ile Val Tyr Asn
260 265 270

Tyr Leu Val Ser Asn His His Gly Glu Gly Thr Pro Asn Ile Thr Tyr
275 280 285

Gly Phe Asp Arg Thr Phe Gly Pro Gln Tyr Tyr His Phe Asn Gly Gly
290 295 300

Lys Gly Ser Thr Ala Ser Leu Gln Glu Leu Lys Ser Asp Ala Glu Thr
305 310 315 320

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

His Val Vval Gly Tyr Thr Pro Ser Ser Gln Arg Gly Ser Val Gln Gly
340 345 350

Lys Ile Lys Leu Pro Lys Gly Ala Thr Arg Pro Ile Ala Val Leu Thr
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355 360 365

Val Asp Gly Gln Tyr Phe Gln Asp Asn Ser Val Asn Ser Ser Ser Tyr
370 375 380

Gln Tyr Trp Ala Glu Ile Asp Asp Ser Gly His Phe Ser Val Asp His
385 390 395 400

Val Lys Glu Gly Pro Tyr Arg Leu Thr Val Tyr Ala Asp Gly Ile Phe
405 410 415

Gly Asp Phe Val Arg Asp Gly Val Gln Val Lys Ala Gly Lys Lys Thr
420 425 430

Thr Ile Gln Glu Thr Trp Glu Ala Glu Ser Ala Gly Thr Glu Ile Trp
435 440 445

Arg Leu Gly Thr Pro Asp Lys Ser Ser Gly Glu Phe Arg His Gly Val
450 455 460

Ala Arg Asp Pro Thr His Pro Leu His Pro Pro Glu Tyr Leu Ile Tyr
465 470 475 480

Trp Gly Rla Tyr Asp Trp Gln Ser Asp Phe Pro Asp Gly Ile Asn Tyr
485 490 495

Thr Ile Gly Thr Ser Asp Pro Ala Thr Asp Leu Asn Thr Val His Trp
500 505 510

Ser Val Phe Gly Pro Thr Pro Asn Asp Pro Arg Val Glu Tyr Asp Thr
515 520 525

Thr His Asp Trp Thr Ile Asn Phe Pro Leu Ser Glu Asp Asp Leu Ala
530 535 540

Glu Arg Ser Lys Ala Thr Leu Thr Ile Gln Leu Ala Gly Ala Lys Ala
545 550 555 560

Ala Ser Gly Asn Thr Asp Val Tyr Asn Ala Ser Glu Pro Tyr Thr Asn
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565 570 575

Leu Ala Leu Glu Ser Tyr Ile Asn Asp Gln Ala Glu Pro Leu Thr Leu

580 585 590

Leu Ile Gly Phe Asn Gln Ser Ser Ser Cys Ile Val Arg Ser Ala Val

Ser Cys
610

595 600 €05

Tyr Gln Val Arg Ser Arg Met Glu Phe Pro Ala Asp Trp Leu
615 620

Lys Val Gly Asn Asn Val Leu Thr Leu His Leu Pro Tyr Asn Ala Thr

625

630 635 640

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

645 650 655

Leu Pro Pro Gln Pro Ile Tyr Gly Gln Thr Pro Val Ile Leu Ser Val

660 665 670

Ile Gly Ser Glu Lys Leu Glu Pro Leu Pro Ala Ala Ser Tle Leu Ile

675 680 685

Phe Glu Ile Ile Arg His Gln Ser Glu Pro Leu Trp Ser Val Pro Arg

690

Ser Ala

705

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

<400>

695 700

78

278

PRT

Aspergillus niger

78

Met Lys Leu Ser Leu Leu Ser Leu Phe Phe Thr Pro Ile Phe Ala Leu

1

5 10 15

Pro Ser His Leu Thr Pro Arg Asn Asp Ile Pro Pro Phe Phe Leu Leu

20 25 30
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Ala Gly Asp Ser Thr Thr Ala Val Gln Ser Ser Gly Gly Gly Gly Trp
35 40 45

Gly Asp Gly Phe Ile Asn Thr Thr Leu His Lys Gly Ala Lys Gly Ile
50 55 60

Asn Tyr Gly His Asp Gly Ala Thr Thr Val Ser Phe Arg Ser Gly Gly
65 70 75 80

Asp Trp Ala Thr Val Leu Ser Lys Val Ala Glu Tyr Lys Ser Asp Tyr
85 90 95

Arg Ala Phe vVal Thr Ile Gln Phe Gly His Asn Asp Gln Lys Pro Ala
100 105 110

Ala Asn Ile Ser Leu Ala Glu Tyr Thr Ser Asn Leu Glu Gln Phe Ala
115 120 125

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

Ser Arg Arg Asn Tyr Asp Asn Ser Thr Gly Thr Pro Leu Val Ile Glu
145 150 155 160

Asn Leu Ala Asp Gln Arg Ala Ala Thr Ile Asp Ala Ala Lys Asn Thr
165 170 175

Asp Thr Ser Tyr Ile Asp Leu Asn Lys Ala Ser Thr Asp Tyr Leu Asn
180 185 190

Ser Ile Gly Pro Ala Asp Ala Tyr Thr Tyr Asn Leu Ala Ser Asp Asp
195 200 205

Tyr Thr His Leu Asn Gly Glu Gly Ser Ile Val Phe Gly Gly Met Val
210 215 220

Ala Ser Leu Ile Asp Gln Asp Phe Thr Glu Leu Lys Ser Asp Gly Val
225 230 235 240
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Phe Ile His Asp Gln Trp Leu Val Asp Gly Ile Tyr Gln Ala Glu Asn -
245 . 250 255

Asp Ser Cys Tyr Ile Ser Ile Leu Glu Tyr Leu Ser Met Ala Tyr Asp
260 265 270

Leu Ala Asn Pro Met Léu

275
<210> 79
<211> 410
<212> PRT

<213> Aspergillus niger

<400> 79

Met Ser Val Phe Lys Ala Ser Phe Leu Phe Leu Leu Ser Ser Ser Leu
1 5 10 15

Val His Gly Val Pro His Ser Ser Arg Ala Ser Arg Ser Gln Gln Cys
20 25 30

Val Val Pro Pro Leu His Asn Ala Arg Leu Thr Arg Val Ile Ile Phe
35 40 45

Glu Glu Gly Val Asn Tyr Asn Ile Phe Gln Pro Ile Thr Ala Thr Asn
50 55 60

Leu Ser Asn Val Glu Ile Arg Met His Gly Asn Leu His Leu Pro Gln
65 70 75 80

Asn Ile Thr Ala Val Gln Asn Ile Val Ser Asp Gly Thr Ser Thr Trp
85 90 95

Phe Thr Leu Glu Gly Pro Lys Val Asp Trp Ile Gly Pro Glu Asp Val
100 105 110

Asn Asn Gly Trp Ile Asp Ser Tyr Gly Gln Pro Trp Trp Asp Ala Asn
115 120 125
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Pro Ala Gly Ser Ser Gly Ile Asp Asn Arg Pro His Leu Met Ser Phe
130 135 140

Lys Ser Ser Gln Ala Thr Met Lys Tyr Phe Arg Ser Arg Lys Pro Ile
145 150 155 160

Ala Trp Asn Val Lys Leu His Gly Gln Asp Ile Thr Val Ser His Ala
165 170 175

Ile Ile Asp Ala Thr Ser Thr Gly Ser Phe Pro Phe Asn Thr Asp Gly
180 185 190

Phe Asp Vel Glu Gly Thr Asn Ile Gln Ile Thr Asp Ser Ile Met Tyr
195 200 205

Asn Gly Asp Asp Ala Ile Ala Lys His His Arg Leu Pro Asp Ser Arg
210 215 220

His Glu His Gly Ser Leu Gly Lys Asp Pro Thr Asp Phe Ala Asn Ile
225 230 235 240

Ser Asn Ile Arg Phe Asp Asp Val Thr Val Val Asp Gly Leu Tyr Ala
245 250 255

Ala Arg Phe Lys Ser Trp Ser Gly Gly Thr Gly Leu Val Lys Asn Val
260 265 270

Thr Trp Asn Asn Ile Arg Val Phe Asn Val Thr Phe Pro Ile Phe Val
275 280 285

Thr Gln Ser Tyr Ser Asp Gln Gly Ala Ser Arg Ser Gly Thr Val Asn
290 295 300

Ala Ser Ser Ala Val Met Met Glu Asp Phe Thr Trp Ser Asp Phe Ala
305 310 315 320

Gly Ser Ile Asn Thr Tyr Gln Pro Gly Asp Gly Ser Cys Val Ser Asp
325 330 335
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Phe Ala Gly Ser Asp Ile Ser Val Glu Tyr Thr Pro Leu His His Asn
100 105 110

Phe Thr Val Ser Leu Val Asn Gln Val Lys Gln Phe Asn Thr Tyr Ala
115 120 125

Gln Pro Val Leu Lys Lys Thr Val Asp Gln Ser His Ala Leu Val Ala
130 135 140

Ile Trp Ile Gly Tle Asn Asp Ile Gly Asp Ser Ser Lys Tyr Asp Val
145 150 155 160

Asp Phe Pro Thr Phe Tyr Asn Glu Leu Met Asn Thr Leu Phe Ser Ser
165 : 170 175

Val Gln Thr Ile Tyr Ser Gln Gly Tyr Arg Ser Tyr Leu Phe Met Asn
180 185 190

Leu Pro Pro Leu Asp Arg Arg Pro Gly Asn Leu Gly Ser Ala Asp Pro
195 200 205

Ser Pro Asn Ala Thr Gln Ile Thr Trp Tyr Asn Asp Ala Leu Ala Gln
210 215 220

His Ala Ser Ala Phe His Asp Arg Tyr Ala Asp Thr Asn Val Met Leu
225 230 235 240

Phe Asp Ala His Ser Glu Leu Ser Tyr Ile Leu Asp Asn Pro Gly Asp
245 250 255

Phe Gly Ile Val Asn Ile Thr Asn Phe Cys Ala Gly Tyr Asp Gln Pro
260 265 270

Asp Ile Ala Trp Asn Tyr Gln Ala Tyr Gly Cys Pro Thr Pro Leu Asp
275 280 285

Thr Tyr Phe Trp Tyr Asn Ser Gly His Met Thr Ser His Val His Glu
290 295 300
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Ile Leu Ala Gly Ala Val Glu Arg Lys Leu Glu Glu Trp Ser Asp

305 310 315
<210> 81

<211> 317

<212> PRT

<213> Aspergillus niger
<400> 81

Met Thr Gly Ile Pro Thr Val Thr Ala Arg Pro Trp Thr Gln Arg Pro
1 5 10 15

Arg Ala Glu Asn Ser Thr Thr Asn Pro Thr Tyr Phe Phe Thr Leu Cys
20 25 30

Ala Gln Pro Phe Pro Ser Thr Pro Pro Thr His Ile Thr Asn Asn Ile
35 40 45

Asp Asp Glu Gly Ile Gly Thr Thr Thr Asn Gly Pro Asn Trp Ile Gly

Tyr Leu Thr Thr Thr Glu Asn Ala Ser Leu Val Leu Ser Tyr Asn Leu
65 70 75 80

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

Gly Asp Leu Ala Ser Gln Phe Arg Leu Phe Glu Asp Val Tyr Ala Asp
100 105 110

Lys Pro Ala Ser Ala Pro Trp Ser Ala Glu Asp Ala Val Phe Gly Val
115 120 125

Trp Ile Gly Tle Asn Glu Tyr Ile Leu Pro Pro Pro Pro Pro Pro Pro
130 135 140

Pro Pro Pro Pro Pro Leu Leu Leu His Ser Pro Asp Cys Pro Tyr Thr
145 150 155 160

Gly Gly Gly Cys Tyr Ile Gly Asn Ala Tyr Tyr Ser Thr Asp Ala Glu
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165 170 175

Thr Tyr Thr Pro Lys Leu Ile Ser Arg Leu Glu Ser Leu Val Glu Glu
180 185 190

Val Tyr Lys Asn Gly Gly Arg Lys Phe Leu Phe Leu Asn Val Pro Pro
195 200 205

Thr Ser Arg Ser Pro Leu Phe Leu Glu Gln Gly Glu Glu Val Val Lys
210 215 220

Gln His Ala Glu Tyr Leu Ser Val Tyr Asn Glu Asn Leu Glu Gly Met
225 230 235 240

Val Asp Asp Phe Thr Lys Lys Lys Gly Asp Val Thr Thr Val Leu Tyr
245 250 255

Asp Ser Trp Ser Phe Met Thr Lys Ile Leu Asp Asp Pro Thr Ala Tyr
260 265 270

Gly Phe Pro Asp Ala Thr Cys Ile Asn Asp Asp Gly Thr Ser Cys Tle
275 280 285

Trp Trp Asn Asn Tyr His Pro Gly Met Lys Tyr His Leu Leu Gln Ala
290 295 300

Glu Asp Met Lys Pro Lys Leu Arg Lys Leu Gly Gly Trp

305 310 315
<210> 82

<211> 536

<212> PRT

<213> Aspergillus niger

<400> 82

Met Asp Phe Pro Arg Leu Leu Leu Ala Leu Cys Phe Leu Leu Thr Phe
1 5 10 15

Ser Leu Thr Ser Ala Tyr Asp Ala Pro Leu Val Thr Leu Asp Tyr Gly
20 25 30
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Thr Phe Gln Gly Ser Tyr Asp Ala Thr Tyr Asn Leu Ser Tyr Phe Arg
35 40 45

Lys Ile Pro Phe Ala Ala Pro Ala Thr Gly Glu Asn Arg Phe Arg Ala
50 55 60

Pro Gln Pro Pro Leu Asn Ile Thr Asn Gly Thr Tyr Asp Thr Asp Gln
65 70 75 80

Ser Phe Asp Met Cys Pro Gln Arg Thr Val Asn Gly Ser Glu Asp Cys
85 90 95

Leu Tyr Leu Gly Leu Tyr Ser Arg Pro Trp Asp Thr Ser Ser Ser Thr
100 105 110

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

Gly Asp Ala Leu Phe Gly Met Pro Pro Asn Ala Tyr Pro Val Leu Asn
130 135 140

Val Ser Thr Leu Asn Asp Tyr Ile Val Val Tyr Thr Asn Tyr Arg Val
145 150 155 160

Asn Ala Phe Gly Phe Leu Pro Gly Gln Ala Ile Lys Asp Ser Pro Thr
165 170 175

Ser Asp Leu Asn Pro Gly Leu Leu Asp Gln Gln Tyr Ala Leu Lys Trp
180 185 190

Val Lys Ser His Ile His Arg Phe Gly Gly Asn Pro Asn Asn Val Thr
195 200 205

Ile Trp Gly Gln Ser Ala Gly Gly Gly Ser Val vVal Ala Gln Ile Leu
210 215 220

Ala Asn Gly Arg Gly Ser Asn Pro Lys Leu Phe Ser Lys Ala Leu Ala
225 230 235 240
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Ser Ser Pro Phe Trp Pro Lys Thr Tyr Ala Tyr Asn Ala Pro Gln Ala
245 250 255

Glu Ala Ile Tyr Thr Gln Leu Val Asn Leu Thr Asn Cys Thr Thr Ala
260 265 270

Ser Asp Thr Leu Lys Cys Leu Lys Glu Val Asp Val Gln Ser Ile Arg
275 280 285

Asp Ala Ser Leu Ile Ile Asp Ala Asp Asn Thr Tyr Thr Thr Ser Ser
290 295 300

Tyr Thr Trp Ala Pro Val Ile Asp Gly Thr Phe Leu Ile Glu Pro Leu
305 310 315 320

Thr Ser Ala Thr Ala Ser Asn Thr Leu Lys Thr Asp Leu Ile Trp Gly
325 330 335

Met Tyr Asn Ala His Glu Gly Glu Asn Phe Ile Pro Pro Gly Leu Glu
340 345 350

Asp Thr Thr Thr Thr Asn Gly Phe Asn Ser Ser Leu Ala Ser Phe His
355 360 365

Asn Trp Leu Thr Gly Phe Leu Pro Gly Leu Asp Thr Ser Asp Ile Asn
370 375 380

Leu Ile Glu Ser Lys Tyr Tyr Pro Val Ser Gly Thr Ala Glu Thr Leu
385 390 395 400

Ser Tyr Asn Thr Thr Phe Val Arg Ala Gly Leu Val Tyr Arg Asp Val
405 410 415

Val Leu Ala Cys Pro Ala Tyr Trp Val Ala Ser Ala Ala Gly Glu Lys
420 425 430

Gly Tyr Val Gly Glu Tyr Thr Ile Pro Pro Ala Arg His Gly Ser Asp
435 440 445
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Thr Glu Trp Trp Asp Thr Val Ser Thr Val Gln Gln Thr Asp Pro Leu
450 455 460

Ile Tyr Asp Gly Tyr Ala Gly Ala Phe Ala Ser Phe Phe Gln Thr Gly
465 470 475 480

Asp Pro Asn Ala His Lys Leu Thr Asn Gly Ser Glu Pro Gly Val Pro
485 490 495

Glu Val Gln Gln Thr Ala Glu Glu Phe Val Ile Ala Thr Glu Gly Phe
500 505 510

Glu Asn Val Gly Leu Gly Glu Leu Glu Asp Arg Cys Ala Phe Trp Lys
515 520 525

Ser Val Gly Lys Lys Ile Pro Ile

530 535
<210> 83
<211> 378
<212> PRT

<213> Aspergillus niger

<400> 83

Met Val Thr Ser Ser Ser Val Ile Val Leu Thr Leu Trp Ala Ala Leu
1 5 10 15

Val Ser Ala Ser Pro Val Ala Asp Pro Leu Val Thr Pro Ala Pro Lys
20 25 30

Leu Glu Asp Leu Glu Lys Arg Ala Thr Ser Cys Thr Phe Ser Gly Ser
35 40 45

Glu Gly Ala Ser Ser Ala ServLys Ser Lys Thr Ser Cys Ser Thr Ile
50 55 60

Val Leu Ser Asp Val Ala Val Pro Ser Gly Thr Thr Leu Asp Leu Thr
65 70 75 80
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Asp Leu Asn Asp Gly Thr His Val Ile Phe Glu Gly Glu Thr Thr Phe
85 90 95

Gly Tyr Glu Glu Trp Ser Gly Pro Leu Val Ser Val Ser Gly Thr Asp
100 105 110

Ile Thr Val Thr Gly Ala Asp Gly Ala Tyr Leu Asn Gly Asp Gly Ser
115 120 125

Arg Trp Trp Asp Gly Glu Gly Ser Asn Gly Gly Lys Thr Lys Pro Lys
130 135 140

Phe Phe Tyr Ala His Asp Leu Thr Ser Ser Thr Ile Ser Gly Ile Tyr
145 150 155 160

Ile Gln Asn Ser Pro Val Gln Val Phe Ser Ile Asp Gly Ser Thr Tyr
165 170 175

Leu Thr Met Glu Asp Ile Thr Ile Asp Asn Thr Asp Gly Asp Asp Gly
180 185 190

Glu Ala Ala Asn Thr Asp Gly Phe Asp Ile Gly Asp Ser Thr Tyr Ile
195 200 205

Thr Ile Thr Gly Ala Asn Val Tyr Asn Gln Asp Asp Cys Val Ala Val
210 215 220

Asn Ser Gly Glu Asn Ile Tyr Phe Ser Gly Gly Val Cys Ser Gly Gly
225 230 235 240

His Gly Leu Ser Ile Gly Ser Val Gly Gly Arg Ser Asp Asn Thr Val
245 250 255

Lys Asn Val Thr Phe Tyr Asp Ser Glu Ile Lys Ser Ser Gln Asn Gly
260 265 270

Val Arg Ile Lys Thr Ile Tyr Gly Asp Thr Gly Ser Val Ser Glu Val
275 280 285
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Thr Tyr Lys Glu Ile Thr Leu Ser Asp Ile Thr Asp Tyr Gly Ile Val
290 285 300

Val Glu Gln Asn Tyr Asp Asp Thr Ser Lys Ser Pro Thr Asp Gly Ile
305 310 315 320

Thr Ile Glu Asp Phe Val Leu Asp Asn Val Gln Gly Ser Val Glu Ser
325 330 335

Ser Gly Thr Asn Ile Tyr Ile Val Cys Gly Ser Asp Ser Cys Thr Asp
340 345 350

Trp Thr Trp Thr Asp Val Asp Val Ser Gly Gly Lys Thr Ser Ser Asp
355 360 365

Cys Glu Asn Val Pro Asp Asp Ile Ser Cys

370 375
<210> 84
<211> b58
<212> PRT

<213> Aspergillus niger

<400> 84

Met Leu Leu Asp Lys Leu Ser Val Leu Ser Phe Leu Gly Leu Ala Pro
1 5 10 15

Ile Phe Ala Ala Ala Gln Leu Ser Gly Ser Val Gly Pro Leu Thr Ser
20 25 30

Ala Ser Thr Lys Ala Ala Thr Lys Thr Cys Asn Val Leu Asp Tyr Gly
35 40 45

Ala Lys Ala Asp Lys Ser Thr Asp Leu Gly Ala Pro Leu Ala Ser Ala
50 55 60

Phe Ala Asp Cys Lys Ser Gly Gly Leu Val Tyr Val Pro Ser Gly Asp
65 70 75 80
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Tyr Ala Leu Ser Thr Trp Ala Arg Leu Ser Gly Gly Glu Ala Trp Ala
85 90 95

Leu Gln Ile Asp Gly Ile Ile Tyr Arg Thr Gly Thr Asp Gly Gly Asn
100 105 110

Met Ile Tyr Ile Glu His Ser Ser Asp Phe Glu Leu Phe Ser Ser Thr
115 120 125

Ser Glu Gly Ala Met Gln Gly Leu Gly Tyr Glu Phe His Ala Asp Asp
130 135 140

Asn Trp Ser Gly Pro Arg Leu Leu Arg Leu Tyr Glu Val Thr Asp Phe
145 150 155 160

Ser Val His Asp Phe Ile Leu Val Asp Ser Pro Ser Phe His Phe Ser
165 170 175

Leu Asp Thr Cys Thr Asn Gly Glu Ile Tyr Asn Met Ala Ile Arg Gly
180 185 190

Gly Asn His Gly Gly Leu Asp Gly Ile Asp Val Trp Ser Asn Asn Ile
195 200 205

Trp Val His Asp Val Glu Val Thr Asn Lys Asp Glu Cys Val Thr Val
210 215 220

Lys Ser Pro Ser Lys Asn Ile Leu Ile Glu Ser Ile Tyr Cys Asn Trp
225 230 235 240

Ser Gly Gly Cys Gly Met Gly Ser Phe Gly Ser Asp Thr Asn Val Ser
245 250 255

Asp Ile Thr Tyr Arg Asn Ile Tyr Thr Trp Ser Ser Asn Asn Met Met
260 265 270 )

Leu Ile Lys Ser Asn Gly Gly Ser Gly Phe Val Glu Asn Val Leu Leu
275 280 285
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Glu Asn Phe Ile Gly His Gly Asn Ala Tyr Ser Leu AsSp Ile Asp Ser
290 295 300

Tyr Trp Ala Ser Met Ser Ala Val Asp Gly Asp Gly val Gin Leu Ser
305 310 315 320

Asn Ile Thr Val Lys Asn Trp Lys Gly Thr Glu Ala Tyr Gly Ala Glu
325 330 335

Arg Gly Pro Val Lys Val Val Cys Ala Asp Gly Ala Pro Cys Tyr Asp
340 345 350 .

Ile Thr Ile Glu Asp Phe Ala Met Trp Thr Glu Glu Gly Asp Ser Gln
355 360 365

Trp Tyr Ser Cys Glu Ser Ala Tyr Gly Ser Gly Tyr Cys Leu Gln Asp
370 375 380

Ser Asp Asp His Val Ser Tyr Ser Val Thr Thr Ser Thr Val Ser Ser
385 390 395 400

Ala Pro Ser Gly Tyr Ser Ala Thr Ser Met Ala Ala Asp Leu Thr Thr
405 410 415

Asp Phe Gly Ser Thr Val Ser Ile Pro Ile Pro Thr Ile Pro Thr Ser
420 425 430

Phe Tyr Pro Gly Ala Thr Pro Tyr Ser Ala Leu Met Ala Asn Ser Ala
435 440 445

Ser Thr Ala Ala Ala Ser Ser Ile Ala Ser His Ala Thr Val His Ser
450 455 460

Ser Ser Ala Ser Val Ala Ala Ser Val Pro Ser Ala Val Ala Pro Ser
465 470 475 480

Clu Ser Ile Pro Ala Ala Thr Ser Ala Val Val Ser Ser Ala Ala Ala
485 490 495
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Ile Ala

Ala Pro
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530
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545

<210>
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<z12>
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<400>
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1
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50

Trp Val

Leu Ala

His Leu

Gly Trp

Pro Ser Pro Ala Val
500

Ser Phe Ala Ala Pro
515

Gly Ala Ser Gly Phe

535
Gln Gly Glu Gln Gly
550

85

350

PRT

Aspergillus niger

85

Tyr Ser Leu Leu Leu

Thr Tyr Arg Gly Ala
20

Gly Ile Ser Tyr Lys
35

Ile Leu Val Asn Asn
55

Asp Pro Ser Asp Gly
70

Lys Arg Val Gln Ala
85

Ser Asp Thr Trp Ala
100

Ser Thr Thr Asp Ile
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Gly Ala Gln

Ser
520

Gly

Glu
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40

Gly

Ser
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Asp

505
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Glu
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25
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105

Thr
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10
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75
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60
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115 120 125

Tyr Thr Leu Asp Val Cys Asn Thr Phe Ala Glu Asn Asp Ile Asp Tle
130 135 140

Glu Ile Val Ser Ile Gly Asn Glu Ile Ser Ser Gly Leu Leu Trp Pro
145 150 155 160

Leu Gly Lys Thr Ser Asn Tyr Asp Asn Ile Ala Lys Leu Leu His Ser
165 170 175

Gly Ala Trp Gly Val Lys Asp Ser Asn Gln Ala Thr Thr Pro Lys Ile
180 185 190

Met Ile His Leu Asp Asn Gly Trp Asp Trp Glu Glu Gln Glu Tyr Phe
1985 200 205

Tyr Lys Thr Val Leu Ala Thr Gly Ser Leu Leu Ser Thr Asp Phe Asp
210 215 220

Leu Met Gly Val Ser Tyr Tyr Pro Phe Tyr Ser Ser Glu Ala Thr Leu
225 230 235 240

Ser Ala Leu Gln Thr Ser Leu Thr Asn Met Gln Ser Asn Tyr Asp Lys
245 250 255

Ser Val Val Val Val Glu Thr Asn Trp Pro Val Ser Cys Pro Asp Pro
260 265 270

Glu Tyr Ser Phe Pro Ser Asp Leu Ser Ser Ile Pro Phe Ser Ala Ala
275 280 285

Gly Gln Glu Glu Phe Leu Glu Lys Leu Ala Glu Val Val Glu Gly Val
290 295 300

Thr Asp Gly Leu Gly Ile Tyr Tyr Trp Glu Pro Ala Trp Val Asp Asn
305 310 315 320

Ala Ala Leu Gly Ser Ser Cys Ala Asp Asn Leu Met Val Asp Ile Asp
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325 330 335

Thr Asp Glu Val Leu Glu Ser Val Thr Val Phe Glu Asp Leu

340 345 350
<210> 86
<211> 476
<212> PRT

<213> Aspergillus niger

<400> 86

Met Thr Leu Leu Arg His Leu Leu Thr Ala Thr Ala Leu Leu Gly Ala
1 5 10 15

Ser val Gln Ala Ala Gln Gly Val Thr Gly Ser Pro Phe Gly Phe Ala
20 25 30

Ser Gly Thr Thr Gly Gly Gly Asp Ala Thr Pro Ala Ala Pro Ser Asp
35 40 45

Ile Ser Gln Leu Lys Thr Trp Leu Ser Asp Ser Thr Pro Arg Val Ile
50 55 60

Leu Ile Asp Lys Glu Phe Asn Phe Leu Gly Ser Glu Gly Lys Cys Thr
65 70 75 80

Asn Cys Glu Cys Cys Lys Pro Ala Ser Asn Thr Cys Gly Ser Ser Gly
85 90 95

Gln Asn Ala Val Lys Gln Asn Gly Ser Asp Trp Cys Gly Ser Tyr Pro
100 105 110

Thr Leu Thr Cys Thr Tyr Asp Asn Ala Gly Ile Glu Gly Leu Glu Val
115 120 125

Ala Ser Asn Lys Ser Ile Val Gly Val Gly Ser Ser Gly Val Leu Arg
130 135 140

Gly Lys Gly Leu Arg Leu Val Asn Gly Val Ser Asn Ile Ile Ile Gln
145 150 155 160
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Asn Ile His Ile Thr Glu Leu Asn Pro Glu Phe Ile Trp Gly Gly Asp
165 170 175

Ala Ile Thr Leu Asp Gly Thr Asn Asn Val Trp Ile Asp His Val Lys
180 185 190

Ile Asn Leu Tle Gly Arg Gln Met Phe Val Ala Gly Tyr Glu Ala Ser
185 200 205

His Ser Val Thr Ile Ser Asn Ser Glu Phe Asp Gly Glu Thr Ser Trp
210 215 220

Ser Ala Thr Cys Asp Gly His His Tyr Trp Thr Val Leu Gly Tyr Gly
225 230 235 240

His Asn Asp Lys Ile Thr Phe Ala Asn Asn Tyr Ile His His Thr Ser
245 250 255

Gly Arg Ser Pro Lys Leu Glu Phe Asn Ser Phe Trp His Ala Tyr Asn
260 265 270

Asn Tyr Trp Tyr Asn Asn Thr Gly His Ala Phe Asp Val Gly Lys Asn
275 280 285

Thr Arg Ala Leu Ile Glu Gly Asn Val Met Val Gln Val Asp Thr Pro
290 295 300

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

Asp Val Ser Thr Cys Thr Ser Thr Leu Gly Arg Thr Cys Val Pro Asn
325 330 335

Thr Leu Ile Ser Ser Gly Thr Leu Ser Gly Ser Asp Ser Ser Val Ile
340 345 350

Ser Ser Trp Pro Ser Gly Glu Ser Asp Val Thr Val Met Ala Ala Ser
355 360 365
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Lys Val Ala Ser Tyr Val Lys Ala Asn Ala Gly Ile Gly Lys Leu Gly
370 375 380

Asn Gly Ser Gly Ser Ser Ser Thr Val Gly Ala Ala Ala Thr Ser Ala
385 390 395 ‘ 400

val Ala Lys Arg Ala Asp Ser Asp Asp Ala Pro Phe Val Pro Ala Tyr
405 410 415

Ser Glu Ala Gly Pro Gly Ala Ser Ala Val Pro Thr Gln Pro Ser Trp
420 425 430

Ser Trp Arg Thr Val Thr Asn Gly Pro Ala Pro Thr Gly Ala Pro Ser
435 440 445

Asp Ser Pro Ser Ala Pro Gln Gly Leu Gly Ala Pro Val Gln Ala Ser
450 455 460

Asn Lys His His His Gln Gly His Gly Arg Gly Tyr

465 470 475
<210> 87

<211> 437

<212> PRT

<213> Aspergillus niger

<400> 87

Met Thr Pro Asn Trp Ser Lys Leu Trp Thr Phe Ile Ala Asn Fro Lys
1 5 10 15

Asp Pro Ser Ser Ser Ser Pro Ser Pro Tyr Thr Leu Arg Arg Ile Ile
20 25 30

Lys Ser Leu Ser Leu Leu Thr Val Phe Ser Ile Phe Leu Tyr Ala Leu
35 40 45

Tyr Ile His Phe Gln Pro Ser Ile Ile Pro Gln Thr Pro Asp Leu Pro
50 55 60
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Asp Pro Asp Leu Pro Pro Ser Pro Glu Asp Ser Tyr Lys Ser Ile Tyr

Gly Tyr Pro Pro Thr Asn Pro Thr Ile Pro Pro Leu His Ile His Asp
85 90 95

Pro Ser Ile Leu Tyr Asp Leu Pro Thr Asn Thr Tyr Tyr Ala Tyr Gly
100 105 110

Ser Gly Pro His Ile Pro Ile His Ser Ala Pro Thr Leu Gln Gly Pro
115 120 125

Trp Thr Lys Val Gly Thr Val Leu Asp Ala Asp Ser Ile Leu Pro Lys
130 135 140

Gly Asp Arg Lys Ala Pro Trp Ala Pro Thr Ala Leu Val His Asp Gly
145 150 155 160

Thr Phe Tyr Val Phe Tyr Ala Thr Ser His Ser Gly Cys Arg Asp Ser
165 170 175

Ala Ile Gly Val Ala Thr Ser Thr Ser Pro Gly Pro Gly Gly Trp Glu
180 185 190

Asp His Gly Ala Ile Ala Ile Ser Gly Arg Gly Glu Arg Gly Lys Glu
195 200 205

Tyr Pro Phe Asp Arg Ala Asn Ala Ile Asp Val Ser Val Val Val Asp
210 215 220

Tyr Thr Asp Thr Gln Thr Gln Thr Glu Pro Ser Glu Gly Glu Ile Ser
225 230 235 240

Leu Glu Glu Gly Lys Lys Gly Lys Gly Arg Gly Tyr Met Thr Phe Gly
245 250 255

Ser Phe Trp Thr Gly Ile Trp Gln Val Pro Leu Lys Pro Asn Leu Leu
260 265 270
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His Met Asp Lys Gln Gly Glu Glu Glu Lys Arg Val Lys His Leu 2Ala
275 280 285

His Glu Pro Ala Ala Ile His Pro Pro Thr Lys Lys Ala Asp Gly Leu
290 295 300

Cys Gly Asp Thr Thr Gly Met His Pro Ile Glu Gly Ala Phe Ile Ser
305 310 315 320

Tyr His Glu Pro Trp Trp Tyr‘Leu Trp Phe Ser Trp Gly Lys Cys Cys
325 330 335

His Phe Asp Pro Glu Lys Leu Pro Arg Ala Gly Leu Asp Ile Arg Val
340 345 350

Gly Arg Ser Ser Ser Pro Gln Gly Pro Phe Val Asp Lys Glu Gly Lys
355 360 365

Asp Leu Val Asp Gly Gly Gly Glu Ile Val Tyr Gly Ser Asn Gly Asp
370 375 380

Val Tyr Ala Pro Gly Gly Gln Gly Val Leu Ser Gly Glu Val Glu Gly
385 390 395 400

Asp Val Leu Tyr Tyr His Tyr Leu Asn Ile Ser Val Gly Tyr Glu Phe
405 410 415

Lys Glu Ala Arg Leu Gly Tyr Asn Tyr Leu Lys Tyr Val Asp Gly Trp
420 425 430

Pro Val Pro Leu Ser

435
<210> 88
<211> 366
<212> PRT

<213> Aspergillus niger

<400> 88
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Met Leu Pro Ser Leu Leu Ser Val Leu Phe Phe Leu Leu Tyr Ala Val
1 5 10 15

Asn Ala Val Pro Leu Ala Pro Arg Ala Ser Ala Leu Ala Gly Ile Asp
20 25 30

Thr Lys Ser Phe Ser Lys Thr Lys Asp Tyr Pro Leu Pro Asn Leu Gly
35 40 45

Asn Ile Val Ala His Asp Pro Asn Val Ile Gln His Asp Gly Tyr Phe
50 55 60

Tyr Leu Tyr Lys Gly Gly Val His Ile Pro Ile His Arg Ala Arg Ser
65 70 75 80

Leu Ser Gly Pro Trp Glu Gln Val Gly Thr Val Leu Asp Asp Ser Ser
85 90 95

Val Ile Pro Lys Gln Asn Arg Ser Arg Pro Trp Ala Pro Thr Thr Ile
100 105 110

Gln His Asp Asn Arg Phe Tyr Cys Phe Tyr Ala Ile Ser Glu Asn Gly
115 120 125

Ser Arg Asp Ser Ala Ile Gly Val Ala Ser Ser Asp Thr Pro Val Gly
130 135 140

Gly Asn Trp Thr Asp His Gly Ala Val Val Asn Thr Gly Lys Gly Asp
145 150 155 160

Leu Ser Asp Ile Tyr Pro Tyr Ser Val Ser Asn Ala Ile Asp Gly Ala
165 170 175

Phe Ile Thr Asp Gln Gln Thr Gly Gln Ser His Leu Leu Tyr Gly Ser
180 185 190

Tyr Trp His Gly Ile Phe Ser Val Pro Leu Ala Asp Asp Leu Leu Ser
195 200 205
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Val Lys Thr Pro Lys Thr Pro Asn Ala Thr Asn Leu Ala Tyr Ile Pro
210 215 220

Asp Ala Lys Ser Lys Pro Ile Glu Gly Ser Phe Met Thr Tyr Lys Ala
225 230 235 240

Pro Tyr Tyr Tyr Leu Trp Phe Ser His Gly Lys Cys Cys His Phe Asp
245 250 255

Ile Hig Ala Phe Pro Pro Met Gly Asp Glu Tyr Asn Ile Arg Val Gly
260 265 270

Arg Ser Lys Ser Ala Thr Gly Pro Phe Val Asp Lys Asp Gly His Asp
275 280 285

Thr Leu Lys Gly Gly Gly Thr Ile Val Tyr Gly Ser Asn His Gly Ile
290 295 300

Val Tyr Ala Pro Gly Gly Val Gly Val Leu Ile Asn Asn Gly Ser Glu
305 310 315 320

Ala Asp Val Leu Tyr Tyr His Tyr Leu Asn Thr Thr Ser Gly Phe Ala
325 330 335

Gln Gly Asp Ala His Leu Gly Trp Asn Tyr Leu His Tyr Val Asn Gly
340 345 350

Trp Pro Val Ala Val Glu Gly Tyr Val Asn Ala Asn Gly Lys

355 360 365
<210> 89
<211> 318
<212> PRT

<213> Aspergillus niger

<400> 89

Met Leu Ser Phe Val Leu Leu Leu Cys Val Ala Leu Val Asn Ala Tyr
1 5 10 15

Ser Asp Pro Gly Ala Cys Ser Gly Thr Cys Trp Ala His Asp Pro Asn
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20 25 30

Val Ile Arg Arg Val Ser Asp Gly Thr Tyr Phe Arg Phe Ser Thr Gly
35 40 45

Gly Gly Val His Ile Ser Ser Ala Ser Ala Ile Thr Gly Pro Trp Thr
50 55 60

Asp Leu Gly Tyr Ala Leu Pro Asn Gly Ser Ile Val Thr Val Gly Asn
65 70 75 80

Ala Ser Asn Leu Trp Ala Pro Asp Val His Tyr Val Asp Gly Thr Tyr
85 90 95

Tyr Met Tyr Tyr Ala Ser Ser Thr Leu Gly Ser Arg Asp Ser Thr Ile
100 105 110

Gly Val Ala Thr Ser Thr Thr Leu Glu Ala Asp Ser Trp Thr Asp His
115 120 125

Gly Glu Ile Gly Val Thr Ser Ser Ser Ser Thr Pro Tyr Asn Ala Ile
130 135 140

Asp Pro Asn Trp Ile Thr Ile Gly Ser Thr Pro Tyr Leu Gln Phe Gly
145 150 155 160

Ser Tyr Trp Gln Gly Leu Tyr Gln Val Glu Met Thr Asp Ser Leu Ser
165 170 175

Ala Ser Ser Ser Thr Pro Thr Asn Leu Ala Tyr Asn Ala Ser Gly Asn
180 185 190

His Ala Ile Glu Ala Ser Tyr Leu Tyr Glu Tyr Gly Gly Tyr Tyr Tyr
185 200 205

Leu Thr Phe Ser Ser Gly Lys Ala Gln Gly Tyr Thr Thr Ser Leu Pro
210 215 220

Ala Gln Gly Asp Glu Tyr Arg Ile Val Val Cys Arg Ser Lys Thr Gly
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225 230 235 240

Thr Gly Asn Phe Val Asp Lys Asp Gly Val Ser Cys Leu Asn Ser Gly
245 250 255

Gly Thr Thr Val Leu Ala Ser His Asp Tyr Val Tyr Gly Pro Gly Gly
260 265 270

Gln Gly Ile Ile Asn Thr Thr Ser His Gly Ile Val Val Tyr Tyr His
275 280 285

Tyr Ala Asn Lys Asn Ile Gly Leu Ala Val Asp Asp Tyr Gln Phe Gly
290 295 300

Trp Asn Thr Leu Thr Trxp Thr Asp Gly Trp Pro Val Val Ala

305 310 315
<210> 90
<211> 494
<212> PRT

<213> Aspergillus niger

<400> 90

Met Leu Thr Ser Gln Pro Leu Ser Pro Asn Cys Pro His Arg Arg Ala
1 5 10 15

Tyr His His Leu Pro Ser Leu Leu Glu Val Leu Ile His Ser Pro His

20 25 30

Glu Pro Leu Ser Leu Thr Leu Lys Thr Leu Tyr Leu Phe Ser Thr Asn
35 40 45

Gly Ser Pro His Trp Leu Ser Tyr Leu Thr Pro Gln Pro Ser Pro Leu
50 55 60

Thr Thr Lys His Arg Val Val Asn Asp Thr Leu Gln Ser Glu Asp Tyr
65 70 75 80

Ser Leu Val Arg Ala Arg Gly Trp Gln His Pro Arg Lys Tyr Ile Gln
85 90 95
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Val Asp Thr Met Lys Gly Leu Pro Ser Leu Leu Asn Ser Ser Ser Thr
100 105 110

Lys Lys Trp Thr Gln Ser Thr Pro Ser Thr Gly Glu Gly Glu Asn Glu
115 120 125

Ser Gly Ser Thr Ile Ser Pro Thr Lys Pro Pro Glu Pro Ser Thr Pro
130 135 140

Pro Gly Gly Ser Asn Thr Ser Met Ile Trp Thr Arg Lys Lys Ile Ile
145 150 155 160

Trp Leu Ile Thr Leu Ile Ala Leu 3er Val Ala Ile Tle val Vval Vval
165 170 175

Ile Thr Val Pro Val Val Leu Leu Leu Asp Asp Lys His Asn Asp Asp
180 185 190

Pro Ser Tyr Tyr Asn Ser Ala Asn Arg Pro Val Arg Val Val His Asp
195 200 205

Phe Pro Asp Pro Gly Leu Ile Gln Val Asn Ser Thr Trp Tyr Ala Tyr
- 210 215 220

Ala Thr Val Ala Thr Pro Asp Asn Pro Asp Val Pro His Val Pro Val
225 230 235 240

Ser Thr Ser Arg Asn Phe Ser Ser Trp Thr Trp Leu Gln Gly Tyr Asp
245 250 255

val Met Pro Ala Ile Ser Ser Trp Glu Thr Asn Met Asn Gln Tyr Ala
260 265 270

Pro Asp Val Ile Gln Arg Lys Asp Gly His Phe Val Leu Tyr Tyr Ser
275 280 285

Gly Glu Leu Lys Asp Trp Leu Arg His His Cys Val Gly Ala Ala Val
290 295 300
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Ser Asn Gly Thr Ser Pro Leu Gly Pro Tyr Ile Pro His Asn Thr Thr
305 310 315 320

Leu Ala Cys Pro Arg Asp His Gly Gly Ala Ile Asp Pro Ala Pro Phe
325 330 335

Arg Asp Val Asn Gly Thr Leu Tyr Val Val Tyr Lys Val Asp Gly Asn
340 345 350

Ser Ile Gly His Gly Gly Gly Cys Asn Asn Gly Lys Lys Pro Ile Val
355 360 365

Ser Thr Pro Ile Met Leu Gln Gln Leu Lys Asp Asp Gly Val Thr Pro
370 375 380

Val Gly Asp Pro Val Glu Ile Leu Thr Asn Glu Lys Val Asp Gly Pro
385 390 395 400

Leu Val Glu Ala Pro Ala Ile Ile Arg Thr Asp Arg Gly Ile Tyr Tyr
405 410 415

Leu Phe Phe Ser Ser His Cys Phe Thr Ser Ser Lys Tyr Ser Val Lys
420 425 430

Tyr Ala Trp Ser Thr Ser Leu Lys Gly Pro Tyr Thr Arg Ala Glu Arg
435 440 445

Pro Leu Phe Arg Ser Gly Asp Phe Gly Leu Lys Ser Pro Gly Gly Ala
450 455 460

Thr Ala Ser Val Asp Gly Ser Arg Ile Val Phe His Ala Phe Cys Gly
465 470 475 480

Asp Tyr Arg Cys Arg Val Ser Gly Lys Pro Ser Ile Leu Ser
485 490

<210> 91
<211> 251
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<212> PRT
<213> BAspergillus niger

<400> 91
Met Trp Thr His Leu Pro Ser Leu Cys Ala Leu Gly Leu Thr Leu Ile
1 5 10 15

Thr Ser Val Ile Thr Ser Pro Ile Glu Ile Arg Ala Thr Gly Pro Trp
20 25 30

Leu Ala Leu Asp Thr Asp Phe Pro Asp Pro Gly Phe Val Gln Ala Asp
35 40 45

Asp Gly Thr Trp Tyr Ala Phe Gly Thr Asn Gly Asn Asn Arg Thr Val
50 55 60

Gln Val Ala Lys Ser Ala Asp Phe Lys Thr Trp Thr Leu Leu Asp Lys
65 70 75 80

Glu Ala Leu Pro Thr Leu Ala Gly Trp Glu Thr Gln Ile Asp His Trp
85 90 95

Ala Pro Asp Val Val Arg Arg Val His Ser Pro Ser His Pro Ile Pro
' 100 105 110

Phe Pro Gln TIle Gln Thr Asn His His His His Pro Gln Asn Asp Gly
115 120 125

Lys Tyr Val Leu Tyr Tyr Ser Gly Glu Ala Gln Gln Met Leu Arg His
130 135 140

His Cys Ile Gly Thr Ala Val Ser Glu Ser Thr Asp Pro Ser Gly Pro
145 150 155 160

Tyr Ile Pro Asn Pro Thr Pro Leu Ser Cys Arg Leu Asp Gln Gly Gly
165 170 175

Ser Ile Asp Ala Ser Gly Phe Leu Asp Lys Asp Gly Ser Arg Tyr Val
180 185 190
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Val Phe Lys Val Asp Gly Asn Ser Ile Gly Asn Gly Gly Asp Cys Asn
195 200 205

Asn Gly Ile Ala Pro Leu Lys Pro Thr Pro Ile Leu Leu Gln Lys Arg
210 215 220

Arg Ala Val Gly Gly Gly Pro Glu Phe Asp Ser Ala Trp Gly His Val
225 230 235 240

Leu Phe Val Leu Leu Asp Ala Leu Leu Tyr Gly

245 250
<210> 92
<211> 646
<212> PRI

<213> Aspergillus niger

<400> 92

Met Ile Ala Val Ala Lys Trp Leu Tyr Val Ala Val Thr Ala Tyr Phe
1 5 10 15

His Lys Leu Arg Pro Val Ser His Asp Tyr Pro Ala Leu Ala Ala Arg
20 25 30

Asp Asn Gly Thr Asn Gly Ser Val Ala Ser Pro Ile Thr Leu Thr Val
35 40 45

Glu Glu Ser Gly Gly Asn Gln Ser Ser Pro Leu Leu Tyr Gly Val Met
50 55 60

Phe Glu Val Ile Tyr Ser Gly Asp Gly Gly Ile His Gly Gln Leu Leu
65 70 75 80

Gln Asn Asn Gly Phe Gln Gly Asp Asp Pro Gly Leu Thr Ala Tyr Lys

Ala Val Gly Pro Val Asp Leu Met Gln Asp Leu Ile Asn Pro Val Ser
100 105 110
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Gly Ala Ile Thr Ser Ser Leu Gln Val Ser Val Asp Phe Glu Ala Thr
115 120 125

Gly Phe Val Gly Phe Ala Asn Thr Gly Tyr Ser Gly Ile Pro Val Met
130 135 140

Asn Ala Thr Tyr Ser Cys Gln Phe Trp Met Met Gly Glu Tyr Ser Gly
145 150 155 160

Thr Ile Met Leu Gln Leu Ala Gly Ser Thr Asn Asp Thr Ile Tyr Ala
165 170 175

Ser His Asn Ile Thr Val Lys Ser Ser Trp Gly Lys Phe Thr His Tyr
180 185 190

Gln Thr Ser Phe Asn Ser Ser Ala Ala Pro Asp Gly Asp Asn Glu Trp
195 200 205

Arg Leu Leu Phe Asn Gly Ser Lys Met Ala Gly Gly Met Leu Asn Phe
210 215 220

Gly Leu Val Gln Leu Phe Pro Pro Thr Tyr Lys Ser Arg Ser Asn Gly
225 230 235 240

Leu Arg Asn Asp Val Ala Thr Phe Leu Glu Lys Thr Ala Pro Ser Phe
245 250 255

Leu Arg Phe Pro Gly Gly Asn Asn Leu Glu Gly Leu Gln Ile Asp Ser
260 265 270

Arg Trp Gln Trp Asn Leu Thr Val Gly Pro Val Val Asp Arg Pro Gly
275 280 285

Arg Gln Gly Asp Trp Phe Tyr Pro Asn Thr Asp Ala Leu Gly Leu Asp
290 295 300

Glu Tyr Leu Trp Trp Cys Glu Asp Met Asn Met Glu Pro Val Leu Ala
305 310 315 320
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Val Trp Asp Gly Lys Ser Tyr Gly Gly Ile Leu Ser Gly Asp Asp Leu
325 330 335

Gln Pro Tyr Ile Asp Asp Ile Met Asn Glu Leu Glu Tyr Leu Leu Gly
340 345 350

Pro Val Asn Ser Thr Tyr Gly Ser Met Arg Ala Gln Asn Gly Arg Ser
355 360 365

Lys Pro Trp Ser Ile Asn Tyr Ile Glu Ile Gly Asn Glu Asp Asp Phe
370 375 380

Thr Gly Gly Cys Asp Thr Tyr Pro Asp Arg Phe Tyr Gln Ile Tyr Asn
385 390 395 400

Ala Ile Ser Asn Ser Tyr Pro Asn Ile Thr Leu Ile Ala Ser Asn Ile
405 410 415

Asp Tyr Leu Cys Leu Pro Ile Glu Pro Pro Pro Gly Leu Ile Tyr Asp
420 425 430

Tyr His Tyr Tyr Arg Lys Pro Asp Asp Leu Val Ala Met Phe Asp Tyr
435 440 445

Trp Asp Asn Gln Pro Arg Thr Gln Pro Ile Met Val Gly Glu Tyr Gly
450 455 460

Cys Arg Asp Thr Ser Glu Ala Asp Gly Ile Phe Trp Ser Ser Met Gln
465 470 475 480

Cys Ser Cys Ser Glu Ala Ala His Met Ile Gly Leu Glu Arg Asn Ser
485 490 495

Asp Val Val Lys Met Ala Ala Tyr Ala Pro Leu Leu Gln His Phe Gly
500 505 510

Tyr Thr Gln Trp Ser Pro Thr Leu Phe Gly Phe Asp Ser Ser Pro Asp
515 520 525
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Ser Leu Thr Pro Ser Thr Ser Tyr Tyr Val Gln Arg Met Phe Ser Thr
530 535 540

Asn Arg Gly Asp Thr Ile Leu Pro Val Asn Thr Thr Ala Thr Phe Gly
545 550 555 560

Pro Leu Tyr Trp Val Ala Ser Arg Thr Asn Ser Thr Tyr Phe Val Lys
565 570 575

Leu Ala Asn Tyr Gly Ala Gln Asn Gln Thr Val Arg Val Lys Val Pro
580 585 590

Gln Thr Lys Thr Gly His Val Glu Met Leu Tyr Gly Pro Gln Asn Ala
595 600 605

Thr Asn Leu Val His Asn Ile Thr Val Gln Pro Thr Val Lys Asn Val
610 615 620

Thr Ser Ser Arg Gly Ile Tyr Ser Leu Asp Met Pro Pro Trp Gly Val
625 630 635 640

Ala Val Leu Ser Val Trp

645
<210> 93
<211> 396
<212> PRT

<213> Aspergillus niger

<400> 93

Met Pro Ala Thr Glu Ala Ala Ser Thr Val His Ser Pro Pro Val Ser
1 5 10 15

His Ser Ile Pro Pro Pro Met Asn Leu Val Leu His Gly Phe Ser Ser
20 25 30

Val Pro Gly Leu Val Ala Gly Asn Gly His Asp Cys His Phe Pro Ile
35 40 45

His Ala Thr Pro Ala Cys Pro Leu Ala Asp Tyr Arg Cys Leu His Gly
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50 55 60

Arg Pro Ser Tyr Thr Cys Ser Cys Leu Asn Phe Cys Gln Thr Glu Leu
65 70 75 80

Ser Thr Gln Leu Phe Arg His Ile Arg Ser Ser Ser Ala Gly Gly Ala
85 90 95

Ala Asp Ser Ile Pro Cys Arg Ala His Leu Ser Arg Gly Gly His Phe
100 105 110

Phe Ser Phe Glu Leu Glu Asp Glu Gly Tyr Ser Tyr Lys Asn Leu Lys
115 120 125

Gly Gln Ser Gln Ala Leu Glu Thr Ile Leu Ala Glu Ala Gly Ile Asn
130 135 140

Ser Val Arg Gln Arg Val Trp Gly Gln Phe Gln Ser Trp His Leu Gln
145 150 155 160

Phe Gly Leu Gln Leu Gly Ala Gly Lys Arg Val Lys Ala Ala Gly Met
165 170 175

Ser Ile Tyr Leu Asp Leu His Leu Asn Asn Asn Ile Asp Ile Glu Ile
180 185 190

Ile Ser Ile Gly Asn Glu Ile Arg Ala Gly Leu Leu Trp Pro Leu Gly
195 200 205

Glu Thr Ser Ser Tyr Ser Asn Ile Gly Ala Leu Leu Tyr Ser Gly Ala
210 215 220

Trp Gly Val Lys Asp Ser Asn Leu Ala Thr Leu Pro Lys Ile Ile Ile
225 230 235 240

His Leu Asp Asp Gly Trp Ser Trp Asp Gln Gln Ser Tyr Phe Tyr Lys
245 250 255

Thr Val Leu Ser Thr Gly Glu Leu Leu Asn Thr Asp Phe Asp Tyr Phe
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260 265 270

Gly val Leu Tyr Tyr Leu Phe Tyr Ser Ala Ser Val Asn Ile Ala Ser
275 280 285

Leu Lys Thr Ser Leu Ala Asn Leu Gln Ser Ile Tyr Asn Lys Pro Vval
290 295 300

Val Val Val Glu Met Asn Trp Pro Val Pro Cys Pro Asn Pro Glu Tyr
305 310 315 320

Ser Cys Phe Ser Asp Pro Arg Leu Ile Ser Phe Ser Val Ala Gly Gln
325 330 335

Gln Gln Phe Leu Glu Lys Leu Ala Ala Val Val Glu Ala Thr Thr Asp
340 345 350

Gly Gln Gly Val Tyr Tyr Trp Glu Pro Ala Trp Ile Thr Asn Ala Gly
355 360 365

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

Glu Val Tyr Ala Ser Phe Asp Ile Leu Gly Lys Leu

385 390 395
<210> 94

<211> 379

<212> PRT

<213> Aspergillus niger

<400> 94

Met Lys Tyr Ser Thr Ile Phe Ser Ala Ala Ala Ala Val Phe Ala Gly
1 5 10 15

Ser Ala Ala Ala Val Gly Val Ser Gly Ser Ala Glu Gly Phe Ala Glu
20 25 30

Gly Val Thr Gly Gly Gly Asp Ala Thr Pro Val Tyr Pro Asp Thr Ile
35 40 45
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Asp Glu Leu Val Ser Tyr Leu Gly Asp Asp Glu Ala Arg Val Ile Val
50 55 60 -

Leu Thr Lys Thr Phe Asp Phe Thr Asp Ser Glu Gly Thr Thr Thr Gly
65 70 75 80

Thr Gly Cys Ala Pro Trp Gly Thr Ala Ser Ala Cys Gln Val Ala Ile
85 90 95

Asp Gln Asp Asp Trp Cys Glu Asn Tyr Glu Pro Asp Ala Pro Ser Ile
100 105 110

Ser Val Glu Tyr Tyr Asn Ala Gly Val Leu Gly Ile Thr Val Thr Ser
115 120 125

Asn Lys Ser Leu Ile Gly Glu Gly Ser Ser Gly Ala Ile Lys Gly Lys
130 135 140

Gly Leu Arg Ile Val Ser Gly Ala Glu Asn Ile Ile Ile Gln Asn Ile
145 150 155 160

Ala Val Thr Asp Ile Asn Pro Lys Tyr Val Trp Gly Gly Asp Ala Ile
165 170 175

Thr Leu Asp Asp Cys Asp Leu Val Trp Ile Asp His Val Thr Thr Ala
180 185 190

Arg Ile Gly Arg Gln His Tyr Val Leu Gly Thr Ser Ala Asp Asn Arg
195 200 205

Val Ser Leu Thr Asn Asn Tyr Ile Asp Gly Val Ser Asp Tyr Ser Ala
210 215 220

Thr Cys Asp Gly Tyr His Tyr Trp Gly Ile Tyr Leu Asp Gly Asp Ala
225 230 235 240

Asp Leu Val Thr Met Lys Gly Asn Tyr Ile Tyr His Thr Ser Gly Arg
245 250 255
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Ser Pro Lys Val Gln Asp Asn Thr Leu Leu His Cys Val Asn Asn Tyr
260 265 270

Phe Tyr Asp Ile Ser Gly His Ala Phe Glu Ile Gly Glu Gly Gly Tyr
275 280 285

Val Leu Ala Glu Gly Asn Val Phe Gln Asn Val Asp Thr Val Leu Glu
290 295 300

Thr Tyr Glu Gly Ala Ala Phe Thr Val Pro Ser Thr Thr Ala Gly Glu
305 310 315 320

Val Cys Ser Thr Tyr Leu Gly Arg Asp Cys Val Ile Asn Gly Phe Gly
325 330 335

Ser Ser Gly Thr Phe Ser Glu Asp Ser Thr Ser Phe Leu Ser Asp Phe
340 345 350

Glu Gly Lys Asn Ile Ale Ser Ala Ser Ala Tyr Thr Ser Val Ala Ser
355 360 365

Ser Val Val Ala Asn Ala Gly Gln Gly Asn Leu

370 375
<210> 95
<211> 379
<212> PRT

<213> Aspergillus niger

<400> 95

Met His Tyr Lys Leu Leu Phe Ala Ala Ala Ala Ala Ser Leu Ala Ser
1 5 10 15

Ala Val Ser Ala Ala Gly Val Val Gly Ala Ala Glu Gly Phe Ala His
20 25 30

Gly Val Thr Gly Gly Gly Ser Ala Ser Pro Val Tyr Pro Thr Thr Thr
35 40 45
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Asp Glu Leu Val Ser Tyr Leu Gly Asp Asn Glu Pro Arg Val Ile Ile
50 55 60

Leu Asp Arg Thr Phe Asp Phe Thr Gly Thr Glu Gly Thr Glu Thr Thr
65 70 75 80

Thr Gly Cys Ala Pro Trp Gly Thr Ala Ser Gln Cys Gln Val Ala Ile
85 90 95

Asn Leu His Ser Trp Cys Asp Asn Tyr Gln Ala Ser Ala Pro Lys Val
100 105 110

Ser Val Thr Tyr Asp Lys Ala Gly Ile Leu Pro Ile Thr Val Asn Ser
115 120 125

Asn Lys Ser Ile Val Gly Gln Gly Thr Lys Gly Val Ile Lys Gly Lys
130 135 140

Gly Leu Arg Val Val Ser Gly Ala Lys Asn Val Ile Ile Gln Asn Ile
145 150 155 160

Ala Val Thr Asp Ile Asn Pro Lys Tyr Val Trp Gly Gly Asp Ala Ile
165 170 175

Thr Val 2Asp Asp Ser Asp Leu Val Trp Ile Asp His Val Thr Thr Ala
180 185 190

Arg Ile Gly Arg Gln His Ile Val Leu Gly Thr Ser Ala Asp Asn Arg
195 200 205

Val Thr Tle Ser Tyr Ser Leu Ile Asp Gly Arg Ser Asp Tyr Ser Ala
210 215 220

Thr Cys Asn Gly His His Tyr Trp Gly Val Tyr Leu Asp Gly Ser Asn
225 230 235 240

Asp Met Val Thr Leu Lys Gly Asn Tyr Phe Tyr Asn Leu Ser Gly Arg
245 250 255
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Met Pro Lys Val Gln Gly Asn Thr Leu Leu His Ala Val Asn Asn Leu
260 265 270

Phe His Asn Phe Asp Gly His Ala Phe Glu Ile Gly Thr Gly Gly Tyr
275 280 285

Val Leu Ala Glu Gly Asn Val Phe Gln Asp Val Asn Thr Val Val Glu
290 295 300

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

Gln Gln Cys Ala Ser Val Phe Gly Arg Ser Cys Gln Leu Asn Ala Phe
325 330 335

Gly Asn Ser Gly Ser Met Ser Gly Ser Asp Thr Ser Ile Ile Ser Lys
340 345 350

Phe Ala Gly Lys Thr Ile Ala Ala Ala His Pro Pro Gly Asn Ile Ala
355 360 365

Gln Trp Thr Met Lys Asn Ala Gly Gln Gly Lys

370 375
<210> 96
<211> 395
<212> PRT

<213> Aspergillus niger

<400> 96

Met Lys Val Pro Phe Leu Gln Leu Leu Cys Leu Asn Ala Ala Leu Ala
1 5 10 15

Ser Ala Asn Val Val Lys Gly Ala Ala Gln Gly Phe Ala Ala Gly Val
20 25 30

Thr Gly Gly Gly Asp Ile Thr Pro Ser Tyr Pro Lys Thr Asn Glu Glu
35 40 45
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Leu Val Ser Leu Leu Glu Ser Asp Glu Pro Gln Val Val Val Leu Thr
50 55 _ 60

Lys Thr Phe Glu Phe Ile Gly Thr Glu Gly Thr Thr Thr Glu Asn Gly
65 70 75 80

Cys Ala Pro Trp Gly Thr Gly Lys Ser Cys Gln Leu Ala Ile Asn Ser
85 90 95

Asn Gly Trp Cys Gly Lys Asn Pro Val Val Thr Ile Thr Tyr Asp Asn
100 105 110

Ala Ala Lys Asn Gly Ile His Ile Lys Ser Asn Lys Thr Leu Val Gly
115 120 125

Glu Gly Asp Lys Gly Val Leu Ser Gly Lys Gly Leu Tyr Phe Glu Gly
130 135 140

Gly Val Ser Asn Ile Ile Val Gln Asn Ile Lys Ile Thr Asn Leu Asn
145 150 155 160

Pro Gly Phe Val Trp Gly Gly Asp Ala Phe Thr Phe Phe Gly Ala Asp
165 170 175

Leu Ile Trp Ile Asp His Cys Glu Thr Ser Leu Thr Gly Arg Gln His
180 185 190

Tyr Val Thr Gly Phe His Pro Asn Thr Arg Met Thr Trp Ser Asn Asn
195 200 205

Phe Leu Asn Gly Val Thr Thr His Ser Ala Gly Cys Asp Asp His His
210 215 220

Tyr Trp Thr Met Glu Leu Val Gly Pro Gly Asp Gln Ile Thr Phe Gln
225 230 235 240

Asn Asn Tyr Val Tyr His Thr Thr Gly Arg Gly Pro Ala Leu Ser Gly
245 250 255
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Thr Thr Leu Phe His Ala Val Asn Ser Val Trp Ser Ser Ile Pro Gly
260 265 270

His Ala Ile Glu Gly Gly Asp Lys Gly Arg Gly Leu Phe Glu Gly Cys
275 280 285

Phe Phe Glu Asp Val Val Glu Ile Ala Pro Ala Lys Pro Glu Asn Gln
290 295 300

Leu Phe Ser Ala Ser Glu Ala Asn Ala ARla Ser Cys Lys Ser Ala Leu
305 310 315 320

Gly Arg Ala Cys Gln Ala Asn Ser Tyr Ser Lys Ser Gly Ala Phe Gly
325 330 335

Ser Ser Glu Thr Gly Phe Phe Lys Asp Phe Ala Gly Leu Thr Ile Ala
340 345 350

Pro Ala Gly Ser Ala Thr Asp Ala Leu Ala Tyr Val Pro Lys Asn Cys
355 360 365

Val Cys Ile Lys Gln Glu Gly Gly Phe Ser Lys Ala Arg Asn Phe Leu
370 375 380

His Val Lys Gln Pro Asn Trp Leu Asp Pro Thr
385 390 395
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

Invention 1: claims 1-21 partially

a polynucleotide identified by SEQ NO:1 or SEQ ID NO:33,
encoding the polypeptide identified by SEQ ID NO:65 (PEC1),
a vector comprising said polynucleotides, a method for
manufacturing said polynucleotides or said polypeptide, a
recombinant host cell comprising said polynucleotide,
antibodies reactive with said polypeptide and a fusion
protein comprising said polypeptide.

Inventions 2-32: claims 1-21 partially

as invention 1 but related to SEQ ID NOs: 2-32, SEQ ID NOs:
34-64 and SEQ ID NOs: 66-96, wherein
invention 2 relates to SEQ ID NOs: 2, 34 and 66 (PEC2)

invention 3 relates to SEQ ID NOs: 3, 35 and 67 (PEC3)

invention 32 relates to SEQ ID NOs: 32, 64 and 96 (PEC 32).
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