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POLYPEPTIDES SUITABLE FOR DETERGENT

Reference to a Sequence Listing
This application contains a Sequence Listing in computer readable form.

Background of the Invention
Field of the Invention

The present invention relates to novel polypeptides having protease activity. The
polypeptides of the invention are suitable for use in e.g. cleaning or detergent compositions, such
as laundry detergent compositions, including liquid and powder laundry compositions, and dish
wash compositions, including automatic- and hand- dish wash compositions. The present
invention also relates to detergent compositions, such as laundry and dish wash compositions
comprising the polypeptides of the invention. The present invention also relates to isolated DNA
sequences encoding the polypeptides, expression vectors, host cells, and methods for producing
and using the polypeptides of the invention.

Description of the Related Art

In the detergent industry, enzymes have for many decades been implemented in washing
formulations. Enzymes used in such formulations comprise proteases, lipases, amylases,
cellulases, mannosidases as well as other enzymes or mixtures thereof. Commercially the most
important enzymes are proteases.

An increasing number of commercially used proteases are protein engineered
polypeptides of naturally occurring wild type proteases Everlase®, Relase®, Ovozyme®,
Polarzyme®, Liquanase®, Liquanase Ultra® and Kannase® (Novozymes A/S), Purafast®, Purafect
OXP®, FN3®, FN4® and Excellase® (Genencor International, Inc.).

However, various factors make further improvement of the enzymes used in e.g.
detergents such as the proteases advantageous. The washing conditions such as temperature
and pH changes over time and many stains are still difficult to completely remove under
conventional washing conditions. Further, in wash conditions can result in inactivation of the
enzymes (due to e.g. pH, temperature or chelation instability) resulting in loss of wash
performance during the wash cycle. Thus, despite the intensive research in protease development
there remains a need for new and improved proteases that have improved properties such as
increased stability and/or improved wash performance compared to the parent subtilase.

Summary of the Invention

The present invention relates to polypeptides having protease activity, said polypeptide
comprising an amino acid sequence selected from the group consisting of: SEQ ID NO 2, SEQ
ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID
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NO 16 and SEQ ID NO 18.

The polypeptides of the invention have improved stability and/or improved wash
performance compared to a reference protease. The present invention further relates to
polynucleotides encoding the polypeptides and methods for obtaining the polypeptides of the
invention.

The invention further relates to a composition comprising an active protease, wherein the
protease is selected from a polypeptide comprising SEQ ID NO 4, SEQ ID NO 2, SEQ ID NO 6,
SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 or SEQ ID NO 18.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 85%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ 1D NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N6OD/E, V66A, N74D, S76N, S85N/E, A9BE/D, S97D/E, S99G/E/N/H, G100,
S101A, V1021, 8103, G116V, H118N/D, G125, 8126L/F/V, P127Q/N/L, 8128A, P129T, P129%,
Q135H, S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V199l, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ 1D NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

In some aspects the present invention further relates to a composition comprising an
active protease selected from a polypeptide comprising SEQ ID NO 4, SEQ ID NO 2, SEQ ID NO
6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 or SEQ ID NO
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18, wherein the concentration of said active protease in said composition is at least 0.01 mg (e.g.,
at least 0.02 mg, at least 0.03 mg, at least 0.04 mg, at least 0.05 mg, at least 0.06 mg, at least
0.07 mg, at least 0.08 mg, at least 0.09 mg, at least 0.1 mg, at least 0.2 mg, at least 0.3 mg, at
least 0.4 mg, at least 0.5 mg, at least 0.6 mg, at least 0.7 mg, at least 0.8 mg, at least 0.9 mg, at
least 1 mg) of active protease per gram (or litre) of composition.
The invention further relates to detergent compositions such as:
A dish wash composition comprising:
a) at least 0.01 mg of active protease per gram of composition wherein the
protease is selected from a polypeptide comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO
14, SEQ ID NO 16 or SEQ ID NO 18,
b) at least one builder, and
¢) at least one bleach component.
In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 81%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ 1D NO 19.
In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N60D/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
S101A, V1021, 8103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*
Q135H, S160G/K, Y161A, R1648/L, S182T, A188P, V193M, V1991, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ ID NO 19,
In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
3
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group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

In one aspect, the dish wash composition comprises a builder wherein the builder is
selected among phosphates, sodium citrate builders, sodium carbonate, sodium silicate, sodium
and zeolites, wherein the builder is added in an amount of about 0-65% by weight, preferably
about 40-65% by weight, particularly about 20-65% by weight, particularly from 10% to 50% by
weight.

The dish wash composition contains 0-50% by weight, such as about 5% to about 30%,
of a detergent co-builder and/or the dish wash compositions is preferably phosphate free.
According to one aspect of the invention the builder is selected from citric acid, methyl glycine-
N,N-diacetic acid (MGDA) and/or glutamic-N,N-diacetic acid (GLDA) and mixtures thereof.
According to one aspect of the invention the bleach component is selected from bleaching
catalysts, photobleaches, bleach activators, sources of hydrogen peroxide such as sodium
percarbonate, sodium perborates and hydrogen peroxide, preformed peracids and mixtures
thereof. According to one aspect the bleach component is a peroxide such as percarbonate,
persulfate, perphosphate, persilicate salts. In one aspect the bleaching component includes a
percarbonate and bleach catalyst, preferably a manganese compound according to one aspect
the bleach catalyst is 1,4,7-trimethyl-1,4,7-triazacyclononane or manganese (ll) acetate
tetrahydrate (MNnTACN). In one aspect the dish wash composition comprising from 1-40 wt%,
preferably from 0.5-30 wt%, of bleaching components, wherein the bleach components are a
peroxide, preferably percarbonate and a catalyst preferably a metal-containing bleach catalyst
such as 1,4,7-trimethyl-1,4,7-triazacyclononane or manganese (lI) acetate tetrahydrate
(MnTACN).

One aspect of the invention relates to a granular detergent composition comprising:

a) atleast 0.01 mg of active protease per gram of composition wherein the protease
is selected from a polypeptide comprising SEQ ID NO 2, SEQ ID NO 4, SEQ ID
NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO
16 or SEQ ID NO 18,

b) 5 wt% to 50 wt % anionic surfactant,

c) 1 wt% to 8 wt % nonionic surfactant,

d) 5wt % to 40 wt % builder such as carbonates, zeolites, phosphate builder, calcium
sequestering builders or complexing agents.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when

4
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compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ ID NO 19.
In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, 89R, A15T,
N42D/R/K, G59E/D, N60OD/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
S101A, V102, 8103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*%
Q135H, S160G/K, Y161A, R1648/L, S182T, A188P, V193M, V199l, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ ID NO 19.
In some aspecits, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.
In some aspects, the invention relates to a detergent composition (e.g., liquid or powder
laundry detergent composition) comprising:
a) at least 0.01 mg of active protease per gram (or litre) of composition wherein the
protease is selected from a polypeptide comprising SEQ ID NO 2, SEQ ID NO 4,
SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ
ID NO 16 or SEQ ID NO 18,
b) 5 wt % to 50 wt % anionic surfactant,
¢) 1 wt% to 8 wt % nonionic surfactant,
d) 5wt % to 40 wt % builder such as carbonates, zeolites, phosphate builder, calcium
sequestering builders or complexing agents.
In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
5
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least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ ID NO 19.
In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N60OD/E, V66A, N74D, S76N, S85N/E, A9BE/D, S97D/E, S99G/E/N/H, G100,
S101A, V102, 8103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*%
Q135H, S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V199l, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ 1D NO 19.
In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.
In some aspects, the invention relates to a detergent composition (e.g., liquid or powder
laundry detergent composition) comprising:
a) at least 0.01 mg of active protease per litre detergent wherein the protease is
selected from a polypeptide comprising SEQ 1D NO 2, SEQ ID NO 4, SEQ ID NO
6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18,
b) 2 wt% to 60 wt% of at least one surfactant,
c) 5 wt% to 50 wt% of at least one builder.
In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ 1D NO 19.
6
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In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alteration (e.g., a substitution,
insertion or deletion)s selected from the group consisting of S3V/T, V4l, S9R, A15T, N42D/R/K,
G59E/D, N60D/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100, S101A,
V1021, $103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*, Q135H,
S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V1991, Q200E, Y203W, L211D/Q, N212D/S,
M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19, wherein the
polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at least 80%, at
least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at
least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence identity to
the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

In one aspect, the anion surfactant is one or more selected from linear
alkylbenzenesulfonates (LAS) isomers of LAS, alcohol ether sulfate (AEO, AEOS) and sodium
lauryl ether sulfate, sodium laureth sulfate (SLES). In one aspect the nonionic surfactant is
selected from nonionic surfactants primary alcohol ethoxylates, such as Neodol 25-7 or Neodol
25-3, alkyl ester sulphates, especially C-9-15 alcohol ethersulfates (AES), C12-15 primary alcohol
ethoxylate such as alcohol ethoxylates (AE or AEO), sodium toluene sulfonate (STS) and sodium
dodecyl sulfate (SDS). In one aspect the builder is a carbonate, zeolites builder. In one aspect of
the invention the builder is selected from citric acid, methyl glycine-N,N-diacetic acid (MGDA)
and/or glutamic-N,N-diacetic acid (GLDA) and mixtures thereof. In one aspect the granular
detergent composition comprises a bleach component selected from a peroxide such as
percarbonate, persulfate, perphosphate, persilicate salits.

In one aspect of the invention, the polypeptides selected from the group consisting of SEQ
ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID
NO 14, SEQ ID NO 16 or SEQ ID NO 18 have improved wash performance on blood stains such
as C-05 and CS-01 when compared to the polypeptide with SEQ 1D NO 19.

In another aspect of the invention, the polypeptides selected from the group consisting of
SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ
ID NO 14, SEQ ID NO 16 or SEQ ID NO 18 have improved wash performance (e.g., in detergent
applications, including liquid and powder laundry detergent applications) on blood stains such as
C-05 and CS-01 when compared to the polypeptide with SEQ ID NO 19.

The invention further relates to the use of a dish wash, liquid, powder or granular laundry
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composition as described above in a cleaning process, wherein the process is selected from a

process of doing hard surface cleaning, such as dish wash, and a laundry process.

Definitions

Protease and polypeptides having protease activity

The term “protease” or “polypeptide having protease activity” is defined herein as an
enzyme that hydrolyses peptide bonds. It includes any enzyme belonging to the EC 3.4 enzyme
group (including each of the thirteen subclasses thereof). The EC number refers to Enzyme
Nomenclature 1992 from NC-IUBMB, Academic Press, San Diego, California, including
supplements 1-5 published in Eur. J. Biochem. 1994, 223, 1-5; Eur. J. Biochem. 1995, 232, 1-6;
Eur. J. Biochem. 1996, 237, 1-5; Eur. J. Biochem. 1997, 250, 1-6; and Eur. J. Biochem. 1999,
264, 610-650; respectively.

The term “protease activity” means a proteolytic activity (EC 3.4). Proteases of the
invention are endopeptidases (EC 3.4.21). There are several protease activity types: The three
main activity types are: trypsin-like where there is cleavage of amide substrates following Arg or
Lys at P1, chymotrypsin-like where cleavage occurs following one of the hydrophobic amino acids
at P1, and elastase-like with cleavage following an Ala at P1. For purposes of the present
invention, protease activity is determined according to the procedure described in “Materials and
Methods” below. The polypeptides of the present invention have at least 20%, e.g., at least 40%,
at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, at least 95%, and at least
100% of the protease activity of the polypeptide of SEQ ID NO 19.

The term “reference protease” or “reference polypeptide” means a protease or polypeptide
with protease activity these terms are used interchangeably in the application. The reference
protease may be any prior art protease having at least one property which is improved by the
polypeptide of the invention. Such properties could be wash performance and/or stability in
detergent. The reference protease may be a naturally occurring (wild-type) polypeptide or a
variant thereof. In a particular embodiment the reference protease is a protease with at least 60
% identity, such as at least 65%, at least 70%, at least 75%, at least 80%, at least 81%, at least
82%, at least 83%, at least 84%, at least 85%, at least 90%, at least 91%, at least 92%, at least
93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%, or 100%
identity to a polypeptide with the polypeptide with SEQ ID NO 19. SEQ ID NO 19 is the subtilisin
309 protease also known as Savinase, which is well known for its wash performance in detergent
and which is widely used in detergents today.

The term “wild-type protease” means a protease expressed by a naturally occurring
organism, such as a bacterium, archaea, yeast, fungus, plant or animal found in nature. An
example of a wild-type subtilase is subtilisin 309 i.e. the polypeptide with the amino acid sequence
SEQ ID NO 18.
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The relatedness between two amino acid sequences or between two nucleotide
sequences is described by the parameter “sequence identity”. For purposes of the present
invention, the sequence identity between two amino acid sequences is determined using the
Needleman-Wunsch algorithm (Needleman and Wunsch, 1970, J. Mol. Biol. 48: 443-453) as
implemented in the Needle program of the EMBOSS package (EMBOSS: The European
Molecular Biology Open Software Suite, Rice et al., 2000, Trends Genet. 16: 276-277), preferably
version 5.0.0 or later. The parameters used are gap open penalty of 10, gap extension penalty of
0.5, and the EBLOSUM62 (EMBOSS version of BLOSUM62) substitution matrix. The output of
Needle labeled “longest identity” (obtained using the —nobrief option) is used as the percent
identity and is calculated as follows:

(Identical Residues x 100)/(Length of Alignment — Total Number of Gaps in Alignment)

For purposes of the present invention, the sequence identity between two
deoxyribonucleotide sequences is determined using the Needleman-Wunsch algorithm
(Needleman and Wunsch, 1970, supra) as implemented in the Needle program of the EMBOSS
package (EMBOSS: The European Molecular Biology Open Software Suite, Rice et al., 2000,
supra), preferably version 5.0.0 or later. The parameters used are gap open penalty of 10, gap
extension penalty of 0.5, and the EDNAFULL (EMBOSS version of NCBI NUC4.4) substitution
matrix. The output of Needle labeled “longest identity” (obtained using the —nobrief option) is used
as the percent identity and is calculated as follows:

(Identical Deoxyribonucleotides x 100)/(Length of Alignment — Total Number of Gaps in
Alignment)

The term “variant” means a polypeptide having protease activity comprising an alteration,
i.e., a substitution, insertion, and/or deletion, at one or more (e.g., several) positions compared to
the precursor polypeptide or starting peptide. E.g. a variant of SEQ ID NO 19 is a polypeptide
which has at least one an alteration, i.e., a substitution, insertion, and/or deletion, at one or more
(e.g., several) positions compared SEQ ID NO 19. A substitution means replacement of the amino
acid occupying a position with a different amino acid; a deletion means removal of the amino acid
occupying a position; and an insertion means adding one or more (e.g. several) amino acids, e.g.
1, 2, 3, 4 or 5 amino acids adjacent to and immediately following the amino acid occupying a
position.

The term “mature polypeptide” means a polypeptide in its final form following translation
and any post-translational modifications, such as N-terminal processing, C-terminal truncation,
glycosylation, phosphorylation, etc. It is known in the art that a host cell may produce a mixture
of two of more different mature polypeptides (i.e., with a different C-terminal and/or N-terminal
amino acid) expressed by the same polynucleotide.

The term “mature polypeptide coding sequence” means a polynucleotide that encodes a
mature polypeptide having protease activity.

The term “substantially pure polypeptide” means a preparation that contains at most 10%,
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at most 8%, at most 6%, at most 5%, at most 4%, at most 3%, at most 2%, at most 1%, and at
most 0.5% by weight of other polypeptide material with which it is natively or recombinantly
associated. Preferably, the polypeptides of the invention are at least 92% pure, e.g., at least 94%
pure, at least 95% pure, at least 96% pure, at least 97% pure, at least 98% pure, at least 99%, at
least 99.5% pure, and 100% pure by weight of the total polypeptide material present in the
preparation. The polypeptides of the present invention are preferably in a substantially pure form.
This can be accomplished, for example, by preparing the polypeptides by well-known recombinant
methods or by classical purification methods.

The term “substantially pure polynucleotide” means a polynucleotide preparation free of
other extraneous or unwanted nuclecotides and in a form suitable for use within genetically
engineered polypeptide production systems. Thus, a substantially pure polynucleotide contains
at most 10%, at most 8%, at most 6%, at most 5%, at most 4%, at most 3%, at most 2%, at most
1%, and at most 0.5% by weight of other polynucleotide material with which it is natively or
recombinantly associated. A substantially pure polynucleotide may, however, include naturally
occurring 5'- and 3’- untranslated regions, such as promoters and terminators. it is preferred that
the substantially pure polynucleotide is at least 90% pure, e.g., at least 92% pure, at least 94%
pure, at least 95% pure, at least 96% pure, at least 97% pure, at least 98% pure, at least 99%
pure, and at least 99.5% pure by weight. The polynucleotides of the present invention are
preferably in a substantially pure form.

The term “isolated” means a substance in a form or environment which does not occur in
nature. Non-limiting examples of isolated substances include (1) any non-naturally occurring
substance, (2) any substance including, but not limited to, any enzyme, variant, nucleic acid,
protein, peptide or cofactor, that is at least partially removed from one or more or all of the naturally
occurring constituents with which it is associated in nature; (3) any substance modified by the
hand of man relative to that substance found in nature; or (4) any substance modified by
increasing the amount of the substance relative to other components with which it is naturally
associated (e.g., multiple copies of a gene encoding the substance; use of a stronger promoter
than the promoter naturally associated with the gene encoding the substance). An isolated
substance may be present in a fermentation broth sample.

Detergents

The term “detergent composition” includes, unless otherwise indicated, all forms of
detergent compositions such as gel, granulate, liquid, paste, powder, spray or tablet compositions
including heavy-duty liquids (HDL), fine-fabric liquid detergents, liquid and/or solid laundry
detergents and fine fabric detergents; hard surface cleaning formulations for e.g. glass, wood,
ceramic and metal counter tops and windows; carpet cleaners; oven cleaners; fabric fresheners;
fabric softeners; textile and laundry pre-spotters, as well as dish wash detergents such as hand
dishwashing agents (HDW), light duty dishwashing agents, machine dishwashing agents such as
automatic dish wash (ADW); all-purpose or heavy-duty washing agents, liquid, gel or paste-form

10

Date Recue/Date Received 2022-11-24



10

15

20

25

30

35

all-purpose washing agents, liquid cleaning and disinfecting agents, including antibacterial hand-
wash types, cleaning bars, mouthwashes, denture cleaners, car or carpet shampoos, bathroom
cleaners; hair shampoos and hair-rinses; shower gels, foam baths; metal cleaners; as well as
cleaning auxiliaries such as bleach additives and "stain-stick” or pre-treat types.

In addition to containing a subtilase polypeptide of the invention, the detergent formulation
may contain one or more additional enzymes (such as proteases, amylases, lipases, cutinases,
cellulases, endoglucanases, xyloglucanases, pectinases, pectin lyases, xanthanases,
peroxidaes, haloperoxygenases, catalases and mannanases, or any mixture thereof), and/or
components such as surfactants, builders, chelators or chelating agents, bleach system or bleach
components, polymers, fabric conditioners, foam boosters, suds suppressors, dyes, perfume,
tannish inhibitors, optical brighteners, bactericides, fungicides, soil suspending agents, anti-
corrosion agents, enzyme inhibitors or stabilizers, enzyme activators, transferase(s), hydrolytic
enzymes, oxido reductases, bluing agents and fluorescent dyes, antioxidants, and solubilizers.

The term “detergent component” is defined herein to mean the types of chemicals which
can be used in detergent compositions. Examples of detergent components are surfactants,
hydrotropes, builders, co-builders, chelators or chelating agents, bleaching system or bleach
components, polymers, fabric hueing agents, fabric conditioners, foam boosters, suds
suppressors, dispersants, dye transfer inhibitors, fluorescent whitening agents, perfume, optical
brighteners, bactericides, fungicides, soil suspending agents, soil release polymers, anti-
redeposition agents, enzyme inhibitors or stabilizers, enzyme activators, antioxidants, metal care
agents and solubilizers. The detergent composition may comprise one or more of any type of
detergent component.

The term “dish wash” refers to all forms of washing dishes, e.g. by hand (HDW) or
automatic dish wash (ADW). Washing dishes includes, but is not limited to, the cleaning of all
forms of crockery such as plates, cups, glasses, bowls, all forms of cutlery such as spoons, knives,
forks and serving utensils as well as ceramics, plastics such as melamine, metals, china, glass
and acrylics.

The term “dish washing composition” refers to compositions intended for cleaning
dishes, table ware, pots, pans, cutlery and all forms of compositions for cleaning hard surfaces
areas in kitchens. The terms encompass any materials/compounds selected for domestic or
industrial washing applications and the form of the product can be liquid, powder or granulate. In
addition to lipase, the automatic dishwashing composition may contain detergent components
such as polymers, bleaching systems, bleach activators, bleach catalysts, silicates, dyestuff and
metal care agents. The present invention is not restricted to any particular type of dish wash
composition or any particular detergent.

The term “automatic dishwashing composition" refers to compositions intended for
cleaning dishware such as plates, cups, glasses, bowls, cutlery such as spoons, knives, forks,
serving utensils, ceramics, plastics, metals, china, glass and acrylics in a dishwashing machine.
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The terms encompass any materials/compounds selected for domestic or industrial washing
applications and the form of the product can be liquid, powder or granulate. In addition to lipase,
the automatic dishwashing composition may contain detergent components such as polymers,
bleaching systems, bleach activators, bleach catalysts, silicates, dyestuff and metal care agents.

The term “Hard surface cleaning” is defined herein as cleaning of hard surfaces wherein
hard surfaces may include floors, tables, walls, roofs etc. as well as surfaces of hard objects such
as cars {car wash) and dishes (dish wash). Dish washing includes but are not limited to cleaning
of plates, cups, glasses, bowls, cutlery such as spoons, knives, forks, serving utensils, ceramics,
plastics, metals, china, glass and acrylics.

The term “improved property” means a characteristic associated with a polypeptide that is
improved compared to a reference protease the reference protease is in the context of the present
application the polypeptide with the amino acid sequence SEQ ID NO 19. Such improved
properties include, but are not limited to, chelator stability, wash performance, protease activity,
thermal activity profile, thermostability, pH activity profile, pH stability, substrate/cofactor
specificity, improved surface properties, substrate specificity, product specificity, increased
stability or solubility in the presence of pretreated biomass, improved stability under storage
conditions (storage stability), improved in wash stability and chemical stability. Preferred
embodiments are improved wash performance and improved stability, preferably improved in
wash stability.

The term “improved stability” covers all forms of improved stability, such as improved
storage stability, improved pH stability, improved thermostability, improved chelator stability,
improved chemical stability and improved in wash stability.

The term “improved wash performance” is defined herein as a polypeptide displaying an
alteration of the wash performance relative to a reference protease such as a protease with SEQ
ID NO 19, e.g. by increased stain removal. The term “wash performance” includes wash
performance in dish wash but also in laundry. The wash performance may be determined by
calculating the so-called intensity value (Int) as defined in the Automatic Mechanical Stress Assay
(AMSA) for Automatic Dish Wash in the Materials and Methods section herein.

The term “laundering” relates to both household laundering and industrial laundering and
means the process of treating textiles and/or fabrics with a solution containing a detergent
composition of the present invention. The laundering process can for example be carried out
using e.g. a household or an industrial washing machine or can be carried out by hand.

The term “stability” includes storage stability and stability during use, e.g. during a wash
process (in wash stability) and reflects the stability of the polypeptides according to the invention
as a function of time e.g. how much activity is retained when the polypeptide is kept in solution,
in particular in a detergent solution. The stability is influenced by many factors e.g. pH,
temperature, detergent composition e.g. amount of builder, surfactants etc.

The term “textile” means any textile material including yarns, yarn intermediates, fibers,
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non-woven materials, natural materials, synthetic materials, and any other textile material, fabrics
made of these materials and products made from fabrics (e.g., garments and other articles). The
textile or fabric may be in the form of knits, wovens, denims, non-wovens, felts, yarns, and
towelling. The textile may be cellulose based such as natural cellulosics, including cotton,
flax/linen, jute, ramie, sisal or coir or manmade cellulosics (e.g. originating from wood pulp)
including viscose/rayon, cellulose acetate fibers (tricell), lyocell or blends thereof. The textile or
fabric may also be non-cellulose based such as natural polyamides including wool, camel,
cashmere, mohair, rabbit and silk or synthetic polymers such as nylon, aramid, polyester, acrylic,
polypropylene and spandex/elastane, or blends thereof as well as blends of cellulose based and
non-cellulose based fibers. Examples of blends are blends of cotton and/or rayon/viscose with
one or more companion material such as wool, synthetic fiber (e.g. polyamide fiber, acrylic fiber,
polyester fiber, polyvinyl chloride fiber, polyurethane fiber, polyurea fiber, aramid fiber), and/or
cellulose-containing fiber (e.g. rayon/viscose, ramie, flax/linen, jute, cellulose acetate fiber,
lyocell). Fabric may be conventional washable laundry, for example, stained household laundry.
When the term fabric or garment is used, it is intended to include the broader term textiles as well.

The term “wash performance” is used as an enzyme’s ability to remove stains present on
the object to be cleaned during e.g. wash, such as laundry (e.g., liquid or powder laundry) or hard
surface cleaning (e.g., ADW or HDW). The improvement in the wash performance may be
quantified by calculating the so-called intensity value (Int) also defined in AMSA assay, as
described in Materials and Methods section.

Delta remission value (ARem): The terms “Delta remission” or “Delta remission value” are
defined herein as the result of a reflectance or remission measurement at a certain wavelength
which typically is 460 nm. The swatch is measured with one swatch of similar colour as
background, preferably a swatch from a repetition wash. A swatch representing each swatch type
is measured before the wash. The Delta remission is the remission value of the washed swatch
minus the remission value of the unwashed swatch.

One way of measuring the wash performance is the Delta enzyme performance value
(ARem enzyme value): The term “Delta enzyme remission value” is defined herein as the result
of a reflectance or remission measurement at 460 nm. The swatch is measured with one swatch
of similar colour as background, preferably a swatch from a repetition wash. A swatch
representing each swatch type is measured before wash. The Delta enzyme remission is the
remission value of the swatch washed in detergent with an enzyme present minus the remission
value of a similar swatch washed in a detergent without enzyme present.

Detailed Description of the Invention
The present invention relates to a polypeptide having protease activity, said polypeptide
comprising an amino acid sequence having at least 60 % sequence identity to a polypeptide
sequence selected from the group consisting of. SEQ ID NO 19.
13
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One aspect of the invention relates to a polypeptide having protease activity, said
polypeptide comprising an amino acid sequence having at least 60 %, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%
sequence identity to the amino acid sequence with SEQ ID NO 19.

The invention further relates to a polypeptide having protease activity, said polypeptide
comprising an amino acid sequence selected from the group consisting of: SEQ ID NO 2, SEQ
ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID
NO 16 and SEQ ID NO 18.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 2.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 4.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 6.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 8.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 10.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 12.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 14.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 16.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 18.

In a preferred embodiment, the polypeptides of the invention have improved wash
performance compared to a reference protease e.g. compared to SEQ ID NO 19. In a preferred
embodiment, the polypeptides ofthe invention have improved wash performance and/or improved
detergent stability compared to a reference protease e.g. compared to SEQ 1D NO 19.

The invention further relates to a polypeptide having protease activity, wherein the
polypeptide comprise an amino acid sequence selected from the group consisting of: SEQ ID NO
2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14,
SEQ ID NO 16 and SEQ ID NO 18 wherein said polypeptide has improved wash performance
compared to the polypeptide with SEQ ID NO 19.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ 1D NO 2,
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and wherein the polypeptide has improved wash performance compared to the polypeptide with
SEQ ID NO 19.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ 1D NO 4,
and wherein the polypeptide has improved wash performance compared to the polypeptide with
SEQ ID NO 19.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ 1D NO 6,
and wherein the polypeptide has improved wash performance compared to the polypeptide with
SEQ ID NO 19.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 8,
and wherein the polypeptide has improved wash performance compared to the polypeptide with
SEQ ID NO 19.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 10,
and wherein the polypeptide has improved wash performance compared to the polypeptide with
SEQ ID NO 18.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 12,
and wherein the polypeptide has improved wash performance compared to the polypeptide with
SEQ ID NO 19.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 14,
and wherein the polypeptide has improved wash performance compared to the polypeptide with
SEQ ID NO 19.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 16,
and wherein the polypeptide has improved wash performance compared to the polypeptide with
SEQ ID NO 19.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein the polypeptide comprises or consists of the amino acid sequence with SEQ ID NO 18,
and wherein the polypeptide has improved wash performance compared to the polypeptide with
SEQ ID NO 18.

In one embodiment, the polypeptides comprising SEQ ID NO 2, SEQ ID NO 4, SEQ ID
NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 or SEQ ID
NO 18 have improved performance, in particular improved in wash performance, compared to a
reference polypeptide such as the polypeptide with SEQ ID NO 19. In a preferred embodiment,
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the polypeptides comprising SEQ 1D NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID
NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 or SEQ ID NO 18 have improved stability,
in particular improved in wash stability, and on par or improved wash performance compared to
a reference polypeptide such as the polypeptide with SEQ ID NO 19.

In one embodiment, the invention relates to a polypeptide having protease activity,
wherein said polypeptide comprises the amino acid sequence selected from the group consisting
of SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12,
SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18 and wherein the polypeptide sequence has at
least 60%, such as at least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least
90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least
97%, at least 98% or at least 99% but less than 100% sequence identity to the amino acid
sequence of SEQ ID NO 19.

In an embodiment, the polypeptide comprises the amino acid sequence selected from the
group consisting of SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18 has at least 5% but less than
100% sequence identity to the mature polypeptide of SEQ ID NO 19. In an embodiment, the
polypeptide has at least 70% but less than 100% sequence identity to the mature polypeptide of
the SEQ ID NO 19. In an embodiment, the polypeptide has at least 75% but less than 100%
sequence identity to the mature polypeptide of the SEQ ID NO 19. In an embodiment, the
polypeptide has at least 80% but less than 100% sequence identity to the mature polypeptide of
the SEQ ID NO 19. In an embodiment, the polypeptide has at least 85% but less than 100%
sequence identity to the mature polypeptide of the SEQ ID NO 19. In an embodiment, the
polypeptide has at least 90% but less than 100% sequence identity to the mature polypeptide of
the SEQ ID NO 19. In an embodiment, the polypeptide has at least 93% but less than 100%
sequence identity to the mature polypeptide of the SEQ ID NO 19. In an embodiment, the
polypeptide has at least 95% but less than 100% sequence identity to the mature polypeptide of
the SEQ ID NO 19. In an embodiment, the polypeptide has at least 96% but less than 100%
sequence identity to the mature polypeptide of the SEQ ID NO 19. In an embodiment, the
polypeptide has at least 97% but less than 100% sequence identity to the mature polypeptide of
the SEQ ID NO 19. In an embodiment, the polypeptide has at least 98% but less than 100%
sequence identity to the mature polypeptide of the SEQ ID NO 19.

In one aspect, the total number of alterations in the polypeptides of the invention compared
to the SEQ ID NO 19 is between 5 and 30, preferably between 8 and 20, more preferably between
8 and 15, even more preferably between 8 and 10, most preferably between 3 and 8 alterations.
In another aspect, total number of alterations compared to the polypeptide with SEQ ID NO 19 is
3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or
30 alterations.

In one embodiment, the polypeptide of the invention has improved performance, in
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particular improved wash performance, compared to the mature polypeptide of the SEQ ID NO
19. In a preferred embodiment, the polypeptides of the invention have improved performance, in
particular improved wash performance, and on par or improved stability compared to the mature
polypeptide of the SEQ ID NO 19.

In one embodiment, the polypeptides comprise the amino acid sequences SEQ ID NO 2,
SEQ ID NO 4, SEQID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ
ID NO 16 or SEQ ID NO 18, wherein the polypeptides comprise an alteration at one or more of
the positions selected from the group consisting of 3, 4, 9, 15, 24, 42, 52, 59, 60, 66, 74, 76, 85,
96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135, 150, 160, 161, 164, 182,
188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60% but less than 100% sequence identity to the amino acid
sequence SEQ ID NO 19.

In one embodiment, the polypeptides comprising the amino acid sequences SEQ ID NO
2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14,
SEQ ID NO 16, SEQ ID NO 18 or SEQ ID NO 19 wherein the polypeptides comprises one or
more of the alterations selected from the group consisting of S3V/T, V4l, S9R, A15T, N42D/R/K,
G59E/D, N60D/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100, S101A,
V1021, 8103, G116V, H118N/D, G125, 8126L/F/V, P127Q/N/L, 8128A, P129T, P129*, Q135H,
S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V1991, Q200E, Y203W, L211D/Q, N212D/S,
M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19, wherein the
polypeptide has at least 60% but less than 100% sequence identity to the amino acid sequence
SEQ ID NO 19.

In one embodiment of the invention, the polypeptides consist of the amino acid sequences
SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ
ID NO 14, SEQ ID NO 16 or SEQ ID NO 18. In one embodiment, the polypeptides have improved
wash performance and/or improved stability, compared to a reference polypeptide or compared
to SEQ ID NO 19.

The polypeptides of the invention may further comprise additional amino acid changes in
addition to those listed above such amino acid changes may be of a minor nature, that is
conservative amino acid substitutions or insertions that do not significantly affect the folding
and/or activity of the protein; small deletions, typically of 1-30 amino acids; small amino- or
carboxyl-terminal extensions, such as an amino-terminal methionine residue; a small linker
peptide of up to 20-25 residues; or a small extension that facilitates purification by changing net
charge or another function, such as a poly-histidine tract, an antigenic epitope or a binding
domain.

Examples of conservative substitutions are within the groups of basic amino acids
(arginine, lysine and histidine), acidic amino acids (glutamic acid and aspartic acid), polar amino
acids (glutamine and asparagine), hydrophobic amino acids (leucine, isoleucine and valine),
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aromatic amino acids (phenylalanine, tryptophan and tyrosine), and small amino acids {glycine,
alanine, serine, threonine and methionine). Amino acid substitutions that do not generally alter
specific activity are known in the art and are described, for example, by H. Neurath and R.L. Hill,
1979, In, The Proteins, Academic Press, New York. Common substitutions are Ala/Ser, Val/lle,
Asp/Glu, Thr/Ser, Ala/Gly, Ala/Thr, Ser/Asn, Ala/Val, Ser/Gly, Tyr/Phe, Ala/Pro, Lys/Arg, Asp/Asn,
Leu/lle, Leu/Val, Ala/Glu, and Asp/Gly.

Alternatively, the amino acid changes are of such a nature that the physico-chemical
properties of the polypeptides are altered. For example, amino acid changes may improve the
thermal stability of the polypeptide, alter the substrate specificity, change the pH optimum, and
the like.

Essential amino acids in a polypeptide can be identified according to procedures known
in the art, such as site-directed mutagenesis or alanine-scanning mutagenesis (Cunningham and
Wells, 1989, Science 244: 1081-1085). In the latter technique, single alanine mutations are
introduced at every residue in the molecule, and the resultant mutant molecules are tested for
protease activity to identify amino acid residues that are critical to the activity of the molecule. See
also, Hilton et al., 1996, J. Biol. Chem. 271: 4699-4708. The active site of the enzyme or other
biological interaction can also be determined by physical analysis of structure, as determined by
such techniques as nuclear magnetic resonance, crystallography, electron diffraction, or
photoaffinity labeling, in conjunction with mutation of putative contact site amino acids. See, for
example, de Vos ef al., 1992, Science 255: 306-312; Smith et al., 1992, J. Mol. Biol. 224. 899-
904; Wiodaver ef al., 1992, FEBS Lett. 309: 59-64. For Savinase (SEQ ID NO: 4) the catalytic
triad comprising the amino acids $221, H64, and D32 (BPN' numbering) is essential for protease
activity of the enzyme.

The polypeptides of the invention may consist of 150 to 350, e.g., 175 to 330, 200 to 310,
220 to 300, 240 to 290, 260 to 280 or 269 amino acids.

The polypeptides can be prepared using any mutagenesis procedure known in the art,
such as site-directed mutagenesis, synthetic gene construction, semi-synthetic gene
construction, random mutagenesis, shuffling, etc.

Site-directed mutagenesis is a technique in which one or more (e.g., several) mutations
are introduced at one or more defined sites in a polynucleotide encoding the parent.

Site-directed mutagenesis can be accomplished in vitro by PCR involving the use of
oligonucleotide primers containing the desired mutation. Site-directed mutagenesis can also be
performed in vitro by cassette mutagenesis involving the cleavage by a restriction enzyme at a
site in the plasmid comprising a polynucleotide encoding the parent and subsequent ligation of
an oligonucleotide containing the mutation in the polynucleotide. Usually the restriction enzyme
that digests the plasmid and the oligonucleotide is the same, permitting sticky ends of the plasmid
and the insert to ligate to one another. See, e.g., Scherer and Davis, 1979, Proc. Natl. Acad. Sci.
USA 76: 4949-4955; and Barton et al., 1990, Nucleic Acids Res. 18: 7349-4966.
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Site-directed mutagenesis can also be accomplished in vivo by methods known in the art.
See, e.g., U.S. Patent Application Publication No. 2004/0171154; Storici et al., 2001, Nature
Biotechnol. 19: 773-776; Kren et al., 1998, Nat. Med. 4: 285-290; and Calissano and Macino,
1996, Fungal Genet. Newslett. 43: 15-16.

Any site-directed mutagenesis procedure can be used in the present invention. There are
many commercial kits available that can be used to prepare polypeptides.

Synthetic gene construction entails in vitro synthesis of a designed polynucleotide
molecule to encode a polypeptide of interest. Gene synthesis can be performed utilizing a number
of techniques, such as the multiplex microchip-based technology described by Tian et al. (2004,
Nature 432: 1050-1054) and similar technologies wherein oligonucleotides are synthesized and
assembied upon photo-programmable microfluidic chips.

Single or multiple amino acid substitutions, deletions, and/or insertions can be made and
tested using known methods of mutagenesis, recombination, and/or shuffling, followed by a
relevant screening procedure, such as those disclosed by Reidhaar-Olson and Sauer, 1988,
Science 241: 53-57; Bowie and Sauer, 1989, Proc. Natl. Acad. Sci. USA 86: 2152-2156; WO
95/17413; or WO 95/22625. Other methods that can be used include error-prone PCR, phage
display (e.g., Lowman et al., 1991, Biochemistry 30: 10832-10837; U.S. Patent No. 5,223,409;
WO 92/06204) and region-directed mutagenesis (Derbyshire et al., 1986, Gene 46: 145; Ner et
al., 1988, DNA 7: 127).

Mutagenesis/shuffling methods can be combined with high-throughput, automated
screening methods to detect activity of cloned, mutagenized polypeptides expressed by host cells
(Ness et al., 1999, Nature Biotechnology 17: 893-896). Mutagenized DNA molecules that encode
active polypeptides can be recovered from the host cells and rapidly sequenced using standard
methods in the art. These methods allow the rapid determination of the importance of individual
amino acid residues in a polypeptide.

Semi-synthetic gene construction is accomplished by combining aspects of synthetic gene
construction, and/or site-directed mutagenesis, and/or random mutagenesis, and/or shuffling.
Semi-synthetic construction is typified by a process utilizing polynucleotide fragments that are
synthesized, in combination with PCR techniques. Defined regions of genes may thus be
synthesized de novo, while other regions may be amplified using site-specific mutagenic primers,
while yet other regions may be subjected to error-prone PCR or non-error prone PCR
amplification. Polynucleotide sub-sequences may then be shuffled.

In an embodiment, the polypeptide selected from the group consisting of the amino acid
sequences SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID
NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18 has improved stability, in particular
improved in wash stability, compared to the reference polypeptide such as the polypeptide with
SEQ ID NO 19 wherein in wash stability is measured using the ‘in wash stability assay’ as
described in the Materials and Methods section herein.
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In an embodiment, the polypeptide selected from the group consisting of the amino acid
sequences SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID
NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18 has improved wash performance
compared the a reference polypeptide such as the polypeptide with SEQ ID NO 19 wherein in
wash performance is measured using the Automatic Mechanical Stress Assay (AMSA) for
Automatic Dish Wash as described in the Materials and Methods section herein. In an
embodiment, the polypeptide selected from the group consisting of the amino acid sequences
SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ
ID NO 14, SEQ ID NO 16 and SEQ ID NO 18 has improved stability, in particular improved in
wash stability and improved wash performance compared to the polypeptide of SEQ ID NO 19,
wherein in wash stability is measured using the ‘In Wash Stability Assay’ and wash performance
is measured using the Automatic Mechanical Stress Assay (AMSA) for Automatic Dish Wash as
described in the Materials and Methods section herein.

The invention further relates to detergent compositions such as dish wash and laundry
compositions {e.g., liquid or powder laundry compositions) and the use of such compositions in
cleaning processes such as hard surface cleaning and laundry.

One embodiment of the invention relates to a dish wash composition (e.g., ADW or HDW)
comprising:

a) at least 0.01 mg of active protease per gram of composition, wherein the protease
is selected from a polypeptide comprising SEQ ID NO 2, SEQ [D NO 4, SEQ ID NO 6, SEQ ID
NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 or SEQ ID NO 18,

b) at least one builder, and

c) at least one bleach component.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N60OD/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
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S101A, V1021, 103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129%,
Q135H, S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V199l, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

The builder is preferably selected among phosphates, sodium citrate builders, sodium
carbonate, sodium silicate, sodium aluminosilicate (zeolite). Suitable builders are alkali metal or
ammonium phosphates, polyphosphates, phosphonates, polyphosphonates, carbonates,
bicarbonates, borates, citrates, and polycarboxylates. Citrate builders, e.g., citric acid and soluble
salts thereof (particularly sodium salt), are polycarboxylate builders. Citrates can be used in
combination with zeolite, silicates like the BRITESIL types, and/or layered silicate builders. The
builder is preferably added in an amount of about 0-65% by weight, such as about 5% to about
50% by weight. In a dish wash detergent, the level of builder is typically about 40-65% by weight,
particularly about 50-65% by weight, particularly from 20% to 50% by weight. The builder and/or
co-builder may particularly be a chelating agent that forms water-soluble complexes with Ca and
Mg. Any builder and/or co-builder known in the art for use in cleaning detergents may be utilized.
Non-limiting examples of builders include zeolites, diphosphates (pyrophosphates), triphosphates
such as sodium triphosphate (STP or STPP), carbonates such as sodium carbonate, soluble
silicates such as sodium metasilicate, layered silicates (e.g., SKS-6 from Hoechst), and
(carboxymethyl)inulin (CMI), and combinations thereof. Further non-limiting examples of builders
include citrate, chelators such as aminocarboxylates, aminopolycarboxylates and phosphonates,
and alkyl- or alkenylsuccinic acid. Additional specific examples include 2,2',2"-nitrilotriacetic acid
(NTA), ethylenediaminetetraacetic acid (EDTA), diethylenetriaminepentaacetic acid (DTPA),
iminodisuccinic acid (IDS), ethylenediamine-N,N'-disuccinic acid (EDDS), methylglycine-N,N-
diacetic acid (MGDA), glutamic acid-N,N-diacetic acid (GLDA), 1-hydroxyethane-1,1-
diphosphonic acid, N-(2-hydroxyethyl}iminodiacetic acid (EDG), aspartic acid-N-monoacetic acid
(ASMA), aspartic acid-N,N-diacetic acid (ASDA), aspartic acid-N-monopropionic acid (ASMP),
iminodisuccinic acid (IDA), N-(sulfomethyl)aspartic acid (SMAS), N-(2-sulfoethyl)-aspartic acid
(SEAS), N-(sulfomethylglutamic acid (SMGL), N-(2-sulfoethyl}-glutamic acid (SEGL), N-
methyliminodiacetic acid (MIDA), serine-N,N-diacetic acid (SEDA), isoserine-N,N-diacetic acid
(ISDA), phenylalanine-N,N-diacetic acid (PHDA), anthranilic acid-N,N-diacetic acid (ANDA),
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sulfanilic acid-N,N-diacetic acid (SLDA) , taurine-N,N-diacetic acid (TUDA) and N’-(2-
hydroxyethyl)ethylenediamine-N,N,N'-triacetic acid (HEDTA), diethanolglycine (DEG), and
combinations and salts thereof.

Phosphonates suitable for use herein include 1-hydroxyethane-1,1-diphosphonic acid
(HEDP), ethylenediaminetetrakis(methylenephosphonic acid) (EDTMPA),
diethylenetriaminepentakis(methylenephosphonic acid) (DTMPA or DTPMPA or DTPMP),
nitrilotris(methylenephosphonic acid) (ATMP or NTMP), 2-phosphonobutane-1,2,4-tricarboxylic
acid (PBTC), hexamethylenediaminetetrakis(methylenephosphonic acid) (HDTMP)

The dish wash composition may also contain 0-50% by weight, such as about 5% to about
30%, of a detergent co-builder.

The detergent composition may include a co-builder alone, or in combination with a
builder, for example a zeolite builder. Non-limiting examples of co-builders include homopolymers
of polyacrylates or copolymers thereof, such as poly(acrylic acid) (PAA) or copoly(acrylic
acid/maleic acid) (PAA/PMA) or polyaspartic acid.

Further exemplary builders and/or co-builders are described in, e.g., WO 09/102854, US
5977053

In one preferred embodiment, the builder is a non-phosphorus based builder such as citric
acid and/or methylglycine-N,N-diacetic acid (MGDA) and/or glutamic-N,N-diacetic acid (GLDA)
and / or salts thereof.

One embodiment relates a dish washing composition comprising at least one protease
wherein the protease is selected from a polypeptide comprising SEQ ID NO 2, SEQ ID NO 4,
SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 or
SEQ ID NO 18, and a non-phosphate builder selected from citric acid, methyl glycine-N,N-diacetic
acid (MGDA) and/or glutamic-N,N-diacetic acid (GLDA) and mixtures thereof.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ 1D NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
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N42D/R/K, G59E/D, N6OD/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
S101A, V102, 8103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*,
Q135H, S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V1991, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

According to one embodiment, the dish wash composition is an automatic dish wash
composition (ADW) comprising:

a) at least 0.01 mg of active protease per gram of composition wherein the protease
is selected from a polypeptide comprising SEQ ID NO 2, SEQ [D NO 4, SEQ ID NO 6, SEQ ID
NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 or SEQ ID NO 18, and

b) 10-50 wt % builder selected from citric acid, methylglycine-N,N-diacetic acid
(MGDA) and/or glutamic acid-N,N-diacetic acid (GLDA) and mixtures thereof, and

c) at least one bleach component.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ 1D NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N60OD/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
S101A, V102I, 8103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*,
Q135H, S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V199I, Q200E, Y203W, L211D/Q,
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N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

According to one embodiment, the dish wash composition is an automatic dish wash
composition (ADW) comprising:

a) at least 0.01 mg of active protease per gram of composition wherein the protease
is selected from a polypeptide comprising SEQ ID NO 2, and

b) 10-50 wt % builder selected from citric acid, methyl glycine-N,N-diacetic acid
(MGDA) and/or glutamic-N,N-diacetic acid (GLDA) and mixtures thereof, and
c) at least one bleach component.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N6OD/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
S101A, V1021, 8103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129%,
Q135H, S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V199l, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
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identity to the amino acid sequence SEQ 1D NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ 1D NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

According to one embodiment, the dish wash composition is an automatic dish wash
composition (ADW) comprising:

a) at least 0.01 mg of active protease per gram of composition wherein the protease
is selected from a polypeptide comprising SEQ ID NO 4, and

b) 10-50 wt % builder selected from citric acid, methyl glycine-N,N-diacetic acid
(MGDA) and/or glutamic-N,N-diacetic acid (GLDA) and mixtures thereof, and
c) at least one bleach component.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 81%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ 1D NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N60D/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
S101A, V1021, 8103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*
Q135H, S160G/K, Y161A, R1648/L, S182T, A188P, V193M, V1991, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ ID NO 19,

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
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group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

According to one embodiment, the dish wash composition is an automatic dish wash
composition (ADW) comprising:

a) at least 0.01 mg of active protease per gram of composition wherein the protease
is selected from a polypeptide comprising SEQ ID NO 6, and

b) 10-50 wt % builder selected from citric acid, methyl glycine-N,N-diacetic acid
(MGDA) and/or glutamic-N,N-diacetic acid (GLDA) and mixtures thereof, and
c) at least one bleach component.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ 1D NO 19.

In some aspecits, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N6OD/E, VB66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
S101A, V102, 8103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*,
Q135H, S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V199l, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

According to one embodiment, the dish wash composition is an automatic dish wash
composition (ADW) comprising:
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a) at least 0.01 mg of active protease per gram of composition wherein the protease
is selected from a polypeptide comprising SEQ ID NO 8, and

b) 10-50 wt % builder selected from citric acid, methyl glycine-N,N-diacetic acid
(MGDA) and/or glutamic-N,N-diacetic acid (GLDA) and mixtures thereof, and
c) at least one bleach component.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N6OD/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
S101A, V1021, 8103, G116V, H118N/D, G125, 8126L/F/V, P127Q/N/L, 8128A, P129T, P129*,
Q135H, S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V199l, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ 1D NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

According to one embodiment, the dish wash composition is an automatic dish wash
composition (ADW) comprising:

a) at least 0.01 mg of active protease per gram of composition wherein the protease
is selected from a polypeptide comprising SEQ 1D NO 10, and

b) 10-50 wt % builder selected from citric acid, methyl glycine-N,N-diacetic acid
(MGDA) and/or glutamic-N,N-diacetic acid (GLDA) and mixtures thereof, and
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c) at least one bleach component.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ 1D NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ 1D NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, 89R, A15T,
N42D/R/K, G59E/D, N6OD/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
S101A, V102I, 8103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*
Q135H, S160G/K, Y161A, R1648/L, $182T, A188P, V193M, V1991, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ ID NO 19,

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

According to one embodiment, the dish wash composition is an automatic dish wash
composition (ADW) comprising:

a) at least 0.01 mg of active protease per gram of composition wherein the protease
is selected from a polypeptide comprising SEQ ID NO 12, and

b) 10-50 wt % builder selected from citric acid, methyl glycine-N,N-diacetic acid
(MGDA) and/or glutamic-N,N-diacetic acid (GLDA) and mixtures thereof, and

c) at least one bleach component.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
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deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4I, 89R, A15T,
N42D/R/K, G59E/D, N60OD/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
S101A, V102, S103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*
Q135H, S160G/K, Y161A, R1648/L, S182T, A188P, V193M, V199l, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ ID NO 19.

In some aspecits, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

According to one embodiment, the dish wash composition is an automatic dish wash
composition (ADW) comprising:

a) at least 0.01 mg of active protease per gram of composition wherein the protease
is selected from a polypeptide comprising SEQ ID NO 14, and

b) 10-50 wt % builder selected from citric acid, methyl glycine-N,N-diacetic acid
(MGDA) and/or glutamic-N,N-diacetic acid (GLDA) and mixtures thereof, and
c) at least one bleach component.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
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least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N60OD/E, V66A, N74D, S76N, S85N/E, A9BE/D, S97D/E, S99G/E/N/H, G100,
S101A, V102, 8103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*%
Q135H, S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V199l, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ 1D NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

According to one embodiment, the dish wash composition is an automatic dish wash
composition (ADW) comprising:

a) at least 0.01 mg of active protease per gram of composition wherein the protease
is selected from a polypeptide comprising SEQ 1D NO 16, and

b) 10-50 wt % builder selected from citric acid, methyl glycine-N,N-diacetic acid
(MGDA) and/or glutamic-N,N-diacetic acid (GLDA) and mixtures thereof, and
c) at least one bleach component.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ 1D NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
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4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N6OD/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
S101A, V102, 8103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*,
Q135H, $160G/K, Y161A, R1648/L, S182T, A188P, V193M, V199l, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

According to one embodiment, the dish wash composition is an automatic dish wash
composition (ADW) comprising:

a) at least 0.01 mg of active protease per gram of composition wherein the protease
is selected from a polypeptide comprising SEQ ID NO 18, and

b) 10-50 wt % builder selected from citric acid, methyl glycine-N,N-diacetic acid
(MGDA) and/or glutamic-N,N-diacetic acid (GLDA) and mixtures thereof, and

c) at least one bleach component.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N60OD/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
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S101A, V1021, 103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129%,
Q135H, S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V199l, Q200E, Y203W, L211D/Q,
N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18. One embodiment the dish
wash composition is an automatic dish wash composition (ADW) comprising:

a) at least 0.01 mg of active protease per gram of composition wherein the protease is
selected from a polypeptide comprising SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ
ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 or SEQ ID NO
18,

b) 10-50 wt % builder selected from citric acid, methyl glycine-N,N-diacetic acid (MGDA)
and/or glutamic-N,N-diacetic acid (GLDA) and a second builder selected from carbonates,
silicates and zeolites, and

c) at least one bleach component.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ 1D NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N60OD/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
S101A, V102I, 8103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*,
Q135H, S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V199I, Q200E, Y203W, L211D/Q,
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N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

The bleach component is preferably selected from percarbonates, persulphates and
peracids.

One embodiment concerns a dish wash composition comprising:

a) at least 0.01 mg of active protease per gram of composition wherein the protease
is selected from a polypeptide comprising SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID
NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 or SEQ ID NO 18,

b) 10-50 wt % builder selected from citric acid, methyl glycine-N,N-diacetic acid
(MGDA) and/or glutamic-N,N-diacetic acid (GLDA) and a second builder selected from
carbonates, silicates and zeolites, and

c) at least one bleach component, selected from percarbonates, persulphates and
peracids.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises an alteration (e.g., a substitution, insertion or
deletion) at one or more of the positions selected from the group consisting of 3, 4, 9, 15, 24, 42,
52, 59, 60, 66, 74, 76, 85, 96, 97, 99, 100, 101, 102, 103, 116, 118, 125, 126, 127, 128, 129, 135,
150, 160, 161, 164, 182, 188, 193, 199, 200, 203, 211, 212, 216, 239, 255 and 256 when
compared to SEQ ID NO 19, wherein said polypeptide has at least 60%, such as at least 65%, at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98% or at least 99%,
but less than 100% sequence identity to the amino acid sequence SEQ 1D NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above comprises one or more of the alterations (e.g., a
substitution, insertion or deletion) selected from the group consisting of S3V/T, V4l, S9R, A15T,
N42D/R/K, G59E/D, N60OD/E, V66A, N74D, S76N, S85N/E, A96E/D, S97D/E, S99G/E/N/H, G100,
S101A, V102I, 8103, G116V, H118N/D, G125, S126L/F/V, P127Q/N/L, S128A, P129T, P129*,
Q135H, S160G/K, Y161A, R164S/L, S182T, A188P, V193M, V199I, Q200E, Y203W, L211D/Q,
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N212D/S, M216A/S, Q239R, N255D/E and L256Y/E/D when compared to SEQ ID NO 19,
wherein the polypeptide has at least 60%, such as at least 65%, at least 70%, at least 75%, at
least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at
least 95%, at least 96%, at least 97%, at least 98% or at least 99%, but less than 100% sequence
identity to the amino acid sequence SEQ ID NO 19.

In some aspects, the polypeptide of the invention comprising SEQ ID NO 2, SEQ ID NO
4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16
or SEQ ID NO 18 as described above consists of the amino acid sequence selected from the
group consisting of: SEQ ID NO 2, SEQ ID NO 4, SEQ ID NO 6, SEQ ID NO 8, SEQ ID NO 10,
SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16 and SEQ ID NO 18.

The detergent may contain 0-30% by weight, such as about 1% to about 20%, of a
bleaching system. Any bleaching system comprising components known in the art for use in
cleaning detergents may be utilized. Suitable bleaching system components include sources of
hydrogen peroxide; sources of peracids; and bleach catalysts or boosters.

Sources of hydrogen peroxide:

Suitable sources of hydrogen peroxide are inorganic persalts, including alkali metal salts
such as sodium percarbonate and sodium perborates (usually mono- or tetrahydrate), and
hydrogen peroxide—urea (1/1).

Sources of peracids:

Peracids may be (a) incorporated directly as preformed peracids or (b) formed in situ in
the wash liquor from hydrogen peroxide and a bleach activator (perhydrolysis) or (c) formed in
situ in the wash liquor from hydrogen peroxide and a perhydrolase and a suitable substrate for
the latter, e.g., an ester.

a) Suitable preformed peracids include, but are not limited to, peroxycarboxylic acids such
as peroxybenzoic acid and its ring-substituted derivatives, peroxy-a-naphthoic acid,
peroxyphthalic acid, peroxylauric acid, peroxystearic acid, e-phthalimidoperoxycaproic acid
[phthalimidoperoxyhexanoic acid (PAP)], and o-carboxybenzamidoperoxycaproic acid; aliphatic
and aromatic diperoxydicarboxylic acids such as diperoxydodecanedioic acid, diperoxyazelaic
acid, diperoxysebacic acid, diperoxybrassylic acid, 2-decyldiperoxybutanedioic acid, and
diperoxyphthalic, -isophthalic and -terephthalic acids; perimidic acids; peroxymonosulfuric acid;
peroxydisulfuric acid; peroxyphosphoric acid; peroxysilicic acid; and mixtures of said compounds.
It is understood that the peracids mentioned may in some cases be best added as suitable salts,
such as alkali metal salts (e.g., Oxone®) or alkaline earth-metal salts.

b) Suitable bleach activators include those belonging to the class of esters, amides,
imides, nitriles or anhydrides and, where applicable, salts thereof. Suitable examples are
tetraacetylethylenediamine (TAED), sodium 4-[(3,5,5-trimethylhexanoyl)oxylbenzene-1-sulfonate
(ISONOBS), sodium  4-(dodecanoyloxy)benzene-1-sulfonate  (LOBS), sodium  4-
(decanoyloxy)benzene-1-sulfonate, 4-(decanoyloxy)benzoic acid (DOBA), sodium 4-
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(nonanoyloxy)benzene-1-sulfonate (NOBS), and/or those disclosed in WO98/17767. A particular
family of bleach activators of interest was disclosed in EP624154 and particularly preferred in that
family is acetyl triethyl citrate (ATC). ATC or a short chain triglyceride like triacetin has the
advantage that they are environmentally friendly. Furthermore, acetyl triethyl citrate and triacetin
have good hydrolytical stability in the product upon storage and are efficient bleach activators.
Finally, ATC is multifunctional, as the citrate released in the perhydrolysis reaction may function
as a builder.

Bleach catalysts and boosters

The bleaching system may also include a bleach catalyst or booster.

Some non-limiting examples of bleach catalysts that may be used in the compositions of
the present invention include manganese oxalate, manganese acetate, manganese-collagen,
cobalt-amine catalysts and manganese triazacyclononane (MnTACN) catalysts; particularly
preferred are complexes of manganese with 1,4,7-trimethyl-1,4,7-triazacyclononane (Me3-
TACN) or 1,2.4,7-tetramethyl-1,4,7-triazacyclononane (Me4-TACN), in particular Me3-TACN,
such as the dinuclear manganese complex [(Me3-TACN)Mn(O)3Mn(Me3-TACN)}(PF6)2, and
[2,2',2"-nitrilotris(ethane-1,2-diylazanylylidene-kN-methanylylidene)triphenolato-
k30]lmanganese(lil). The bleach catalysts may also be other metal compounds, such as iron or
cobalt complexes.

In some embodiments, where a source of a peracid is included, an organic bleach catalyst
or bleach booster may be used having one of the following formulae:

® @»«M»—n

(i) and mixtures thereof;, wherein each R1 is independently a branched alkyl group
containing from 9 to 24 carbons or linear alkyl group containing from 11 to 24 carbons, preferably
each R1 is independently a branched alkyl group containing from 9 to 18 carbons or linear alkyl
group containing from 11 to 18 carbons, more preferably each R1 is independently selected from
the group consisting of 2-propylheptyl, 2-butyloctyl, 2-pentylnonyl, 2-hexyldecyl, dodecyl,
tetradecyl, hexadecyl, octadecyl, isononyl, isodecyl, isotridecyl and isopentadecyl.

Other exemplary bleaching systems are described, e.g. in WO2007/087258,
WO2007/087244, WO0O2007/087259, EP1867708 (Vitamin K) and WO2007/087242. Suitable
photobleaches may for example be sulfonated zinc or aluminium phthalocyanines.

Metal care agents
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Metal care agents may prevent or reduce the tarnishing, corrosion or oxidation of metals,
including aluminium, stainless steel and non-ferrous metals, such as silver and copper. Suitable
examples include one or more of the following:

(a) benzatriazoles, including benzotriazole or bis-benzotriazole and substituted derivatives
thereof. Benzotriazole derivatives are those compounds in which the available