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&~ BARA (24)

7= 1
A B C
N76D | S103A | V1041 | Q109R 1.00 | 1.00
N76D | S103A | V104!l | Q109R | Q245R +1 10.48 | 1.41
7= 2
Al B C
V68A | N76D |S103A| V1041 |G159D| Q236H |Q245R 1.00 | 1.00
V68A | N76D |S103A | V1041 |G159D| N204D |Q236H| Q245R -111.1110.03
* 3
A B C
V68A N76D | S103A | V104I 1.00| 1.00
T22K | V6BA | N76D | S103A | V1041 +110.74 | 1.85
= 4
A B C
N76D | S103A | V104I N173R M222S 0 (066|184
Q12R | N76D | S103A | V104 M222S Q245R +1 [ 0.41 584
BT AL LS T
LA # .'2'\'.{1'
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&~ AR (25)

*z 5
Al B C
Q12R | N76D | S103A | 1104T | S130T | M222S | Q245R 1.00 | 1.00
Q12R [ N76D | S103A | 1104T | S130T | M222S | Q245R | N261D 1 |1.790.81
Q12R [ N76D | S103A | [104T | S130T | R170S | N185D | M222S | N243D | Q245R | -3 | 2.87 | 0.02
* 6
Al B | C
V68A | N76D | S103A | V104l | G159D | Q236H 1.00| 1.00
V68A | N76D | S103A | V104l | G159D | Q236H | Q245R +1]0.94| 6.80
V68A [ S103A | V1041 | G159D | A232V | Q236H | Q245R | N252K +3|0.44 | 20.60
x= 7
Al B | C
V68A | N76D | S103A | V104 | G159D | A232V | Q236H | Q245R 1.00 | 1.00
V68A | N76D | S103A | V1041 | G159D | P210R | A232V | Q236H | Q245R +1]0.44 | 2.66
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'
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!

j

i

# 33 ”

E:\aaa\55503. ptd



585912
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7 8
Al B C
VE8A | S103A | V1041 | G159D | A232V | Q236H | Q245R N252K 1.00 | 1.00
VEBA | S103A | V1041 | G159D | A232V | Q236H Q245R | N248D | N252K -111.96 | 0.65
#* 9
A B C
V68A |S103A| V104l | G159D | A232V | Q236H Q245R 1.00 | 1.00
VEBA |S103A| V104l | G159D | A232V | Q236H K237E | Q245R -2 1127 10.12
¥ 10
Al B C
VBBA | S103A | V104! | G159D | A232V | Q236H Q245R | L257V 1.00 | 1.00
VEBA | N76D | S103A | V104l | G159D | A232V | Q236H Q245R | L257V -111.56|0.48
= 11
Al B C
S103A | V1041 | G159D | A232V | Q236H | Q245R N248D | N252K 1.00 | 1.00 .
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AR (27)

S103A | V1041 | G159D | L217E | A232V | Q236H | Q245R | N248D | N252K -111.901]0.15

%£ 12

A B

S103A | V1041 | S101G | G159D | A232V | Q236H | Q245R | N248D | N252K 1.001] 1.00
N76D | S103A | V104l | S101G | G159D | A232V | Q236H | Q245R | N248D | N252K -111.2810.39

% 13

A B C

N62D | S103A | V104l | G159D | T213R | A232V | Q236H | Q245R | N248D | N252K 1.00 | 1.00
N62D | S103A | V1041 | Q109R | G159D | T213R | A232V | Q236H | Q245R | N248D | N252K | +1 | 0.40 | 1.74
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W P RAME (RAZLHE @FEaAdz s ERKREGEEE 2 AANFRED

ABERABFFITEAERLE R ELHEFARE G BINAAF
Jlz MBS TS EH  ABEAR EREold s
HBEARALEARAN R ETEABNET O EBINAFIEBRKE
MR EEMHMAT  UREWNEREZTOBEBEABRAFI T ELF
Y HEABRAEAZE SR LAHEREFZTOHRSLER H ¥ £
B b5 A B LS A BABRZTEHR wHIEBHMERTR
M BZEN O BRETATELERZTEHLER TRALH
ABEFEGHE AR GLESHYLERERAERBNREZ &
FTRAELEBEZTEHEILAL - AHAELRLEASHF L — B U
rHa A B LARKABRER I TG EHR o BHHK
AT EXEN SHRALEBZTEBHBLET A&
R PEMZEN AR KT OB Y EEAE S EE A

EXEAME  (48A &4 - MULTIPLY-SUBSTITUTED PROTEASE VARIANTS WITH ALTERED
NET CHARGE FOR USE IN DETERGENTS)

Novel protease variants derived from the DNA
sequences of naturally-occurring or recombinant
non-human proteases are disclosed. The variant
proteases, 1n general, are obtained by in vitro
modification of a precursor DNA sequence encoding
the naturally-occurring or recombinant protease to
generate the subsititution of a plurality of amino
aclid residues 1n the amino acid sequence of a
precursor protease. Protease variants are provided

that contain substitutions of the amino acids at

any G.' s
\1 1N
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W PEARE  (BRAZLE B THAS S ERAZOIE RN AANFTRAED

mE R RATEEEORERRE R -
ABFHEHEARSEE HPE-EUEBREMNE

Bl EMERER  NEBRTWEZIME LZEW  EEM
HEEEEOBLRE TRAREAKI BT AREEHER
AEgAEREEIERTHEBRERATERS AR - F£ILHE
MUE L EREGE FAARERBRIFAZESBEER
B g ERFATREBSME BN EERAMBEER
BEEGESR VRN - BRE&ATIEEE DR £ EERE
BEARMTPEREIR

&

_k.
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detergent concentration system than a

contalining substitutions of the amino

or more residue positions so that the

FExAHE (A2 %4  MULTIPLY-SUBSTITUTED PROTEASE VARIANTS WITH ALTERED
NET CHARGE FOR USE IN DETERGENTS)

one or more residue positions so that the
substitution alters the charge at that position to
make the charge more negative or less positive
compared to a precursor protease and thus the

protease variant is more effective in a low

protease. Also provided are protease variants

alters the charge at that position to make the

precursor

acids at one

substitution

i
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W PUEAME  (ERAZEHE LFEMAYI S ERKEGIYEN  AAMNERED

\

— S REENEABSERB I AE  HERFRARESR
F - hEEEEERA LS HERERERRTRAEREESE

EAEARE (A &4 - MULTIPLY-SUBSTITUTED PROTEASE VARIANTS WITH ALTERED
NET CHARGE FOR USE IN DETERGENTS)

charge more positive or less negative compared to a
precursor protease and thus the protease variant 1is
more effective 1in a high detergent concentration
system than a precursor protease.

Protease variants are provided that contain
substitutions of the amino acids at one or more
residue positions so that the substitution alters
the charge at that position to make the charge more
negative or less positive compared to a precursor

protease and thus the protease variant is more

i

e

e 41 v
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W PXEAME  (FAZER EFTARI S ERAREGIEH RN AANERED

BEXHAME (A L4 - MULTIPLY-SUBSTITUTED PROTEASE VARIANTS WITH ALTERED
NET CHARGE FOR USE IN DETERGENTS)

effective in a medium detergent concentration
system than a precursor protease. Also provided
are protease variants containing substitutions of
the amino acids at one or more residue positions so
that the substitution alters the charge at that
position to make the charge more positive or less
negative compared to a precursor protease and thus
the protease variant 1s more effective in a medium
detergent concentration system than a precursor

protease.

|

E:\aaa\55503. ptd £ 6 7



585912

W P XAEERE  (BRAZ LA RFEHNAYZ S ERKEOIFEEHY  AANFTERAD

HXABAHE  (HHz %4  MULTIPLY-SUBSTITUTED PROTEASE VARIANTS WITH ALTERED
NET CHARGE FOR USE IN DETERGENTS)

Further provided is a method of producing a
protease variant that is more effective in a low
detergent concentration system, medium detergent
concentration system and high detergent
concentration system than a precursor protease.
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(1) 107
p | RBS Met
I GGTCTACTAAMTATTATTCCATACTATACAATTAATACACAGAATAATCTGTCTATTGGTTATTICTGCAAATGAMAMMGGAGAGGATAAAGA GTG

-100 PRE 90

Aig Gly Lys Lys Val Tip lle Ser Leu Leu Phe Ala Leu Ala Lleu fte  Phe Thr Mol Ala Phe Gly Ser Thr Ser
99 AGA GGC AM AM GTA TGG ATC AGT _TTG CIG TTT GCT TTA GCG TTA ATC TIT ACG AIG _GCG T1TC GGC AGC ACA 1CC

-80 -70 PRO 60
Ser Ala Gin Ala Ala Gly Lys Ser Asn Gly Glu Lys Lys Tyr lle Val Gly Phe Lys Gin Thr Mel Ser Thr Mel
174 TCT_GCC CAG GCG GCA GGG AAA TCA AAC GGG GAA AAG AAA TAT ATT GIC GGG TIT AAA CAG ACA ATG AGC ACG ATG

-50 -40

Ser ANa Ala Lys Lys Lys Asp Val lle Ser Glu Lys Gly Gy Llys Val GIn Lys Gin Phe Lys Tyr Val Asp Al
249 AGC GCC GCT AAG MG AAA GAT GTC ATT TCT GAA MM GGC GGG AMA GTG CAA AAG CAA TTC AAA TAT GTA GAC GCA

-30 -20 -10
Ala Ser Ala Thr Lleu Asn Glu Lys Ala Val Llys Glu Lleu Llys Llys Asp Pro Ser Val Ala Tyt Val Glu Glu Asp
324 GCT TCA GCT ACA TTA AAC GAA AM GCT GTA MM GAA TIG AMMA A GAC CCG AGC GTC GCT TAC GTT GAA GAA GAT

-1 _ 1 MAT 10

His Val Ala His Ala Tyr Ala Gin Ser Val Pro Tyr Gly Val Ser Gin lle Lys Ala Pro Ala Lleu His Ser Gin
399 CAC GTA GCA CAT GCG TAC GCG CAG TCC GIG CCT TAC GGC GTA TCA CAA ATT AA GCC CCT GCT CIG CAC TCT CAA

20 30 40

Gy Tyr Thr Gly Ser Asn Val Lys Val Ala Val lle Asp Ser Gly lle Asp Ser Ser His Pro Asp Lleu Lys Val
474 GGC TAC ACT GGA TCA AAT GIT AM GTA GCG GTT ATC GAC AGC GGT AIC GAT TCT TCT CAT CCT GAT TTA MG GTA

& 1B-1

585912
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&l

Ala  Gly
549 GCA GGC

70
Gly Thr
024 GGC ACA

Val  Leu
699 GIT CTC

120
Asp Val
774 GAC GTT

Ser  Gly
849 TCC GGC

170

lys Tyr
924 AAA TAC

Glu Lleu
993 GAG CTT

220
Thr  Ser
1074 ACG TCA

Gly
GGA

Val
GTT

Gly
GGT

lle
ATT

Val
GTC

Pro
CCT

Asp
GAT

Mel
ATG

Ala

GCC

Ala
GCG

Asp

Ala
GCT

AAC

Val
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Al
GCT
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GTC

Mel
ATG

Ser
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50
Mel
ATG

Leu
cTT

100
Gly
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GGA

Ala
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GGA

Pro
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ACA AAT
80
Gly val
GGT GTA
Ser Tm
AGC TGG
130
Ser  Gly
TCT GGT
Asn  Glu
AC GAA
180
Val  Asp
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lle  GIn
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230
Ala  Ala
GCG GCT

=]

Asn ,
Pro  Phe
CCT TIC

Leu Gly
TIA GGC

lle e
ATC ATT

Ser  Ala
TCT GCT
Ser

Gly  Thr
GGC ACT

Ser  Ser
AGC AGC

Ser . Thr
AGC ACG

Ala  Leu
GCT TIG

1B-2
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Ser
TCC
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CcTT

lle
ATT

60
Asp
GAC
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GCG

110
Gly
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Leu
TTA

160
Gly
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Gin
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210
Pro
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CT11

P
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Pro
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lle
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Ser
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Gly
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Ser
AGC

Glu
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Ser
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Ser
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Ser
Ala
GCA
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Ser
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Al
Ser
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llo
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140
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GAT

Val
GTG

190
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Gly
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The
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Al
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Ser
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250 GIn 260
Gin Val Ag Ser Ser Lleu Glu Asn Thr Thr Thr Lys Leu Gly Asp Ser Phe Tyr Tyr Gy Lys Gly Lleu lle  Asn
1149 CAA GTIC CGC AGC AGT TTIA GAA AAC ACC ACT ACA AAA CTT GGT GAT 1CT T1IC TAC TAT GGA AM GGG CTG AIC AAC

270 275
Val Gin Ala Ala Ala Gin OC TERM
1224 GTA CAG GCG GCA GCT CAG TAA AACATAAAAAACCGGCCTTGGCCCCGCCGGTTTITTTATITTICTTCCTCCGCATGTTCAATCCGCTCC

1316 ATAATCGACGGATGGCTCCCTCTGAAAATTTTAACGAGAAACGGCGGGTTGACCCGGCTCAGTCCCGTAACGGCCAAGTCCTGAAACGTCTCAATCGCCG

1416 CTTCCCGGTTTCCGGTCAGCTCAATGCCGTAACGGTCGGCGGCGTTTICCTGATACCGGGAGACGGCATTCGTAATCGGATC
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KEMEBSFURE MEREEOECEREE

1 10 20
A QS VP G A G
21 30 40

T G S Rvav.D HP
41 50 60
DL G A S vV P QD
61 70 80

N H G HVAGT A N S IG
81 S0 100
VL GV A S A LYAV L A G
101 110 120
S G S L G E W N
121 130 140
v N S G P S . S A
141 150 160

v VvV VA A
161 170 180
Y P Y A G A
181 190 200
D N A S F S G L A
201 210 220
PGV S T P G NGT
221 230 240
S M A P VvV AGAAAL
241 250 260
\2 . Q R L .NT G
261 270
Y G L N A A
B 2
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