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1. RFEWYIBREH#R

(1)

BHHAZ1S57I B a—F FalDdps s RIS
= A D-Ala, Gly. 8-Ala, L-Cys, D-Cys
TIFELY R D-Arg, Lys, D-Lys. FE-Arg. D-FE-Arg, Met. He,
D-Met. D-lle. Orn. D-Orn
T AINGH N D-Asn. Asp, D-Asp. Glu, D-Glu., Gln, D-Gln
TANGF D D-Asp. D-Asn, Asn, Glu, D-Glu, Gln, D-Gln
AT A C D-Cys. S-Me-Cys, Met, D-Met, Thr. D-Thr
TREIy Q D-Gin. Asn. D-Asn, Glu. D-Glu, Asp, D-Asp
T8 E D-Glu. D-Asp. Asp. Asn, D-Asn. Gln, D-Gln
FU G Ala. D-Ala. Pro, D-Pro. b-Ala, Acp
A ! D-le, Val. D-Val, Leu. D-Leu. Met, D-Met
=8 V% L D-Leu. Val, D-Val. Leu, D-Leu. Met, D-Met
Ui K D-Lys. Arg. D-Arg. BE-Arg, D-58-Arg. Met, D-
Met. 1le. D-lle. Orn. D-Orn
AFF = M D-Met, S-Me-Cys, Ile, D-Tie, Leu, D-Leu, Val. D-Val
FrINT I F D-Phe. Tyr, D-Thr. L-Dopa. His. D-His. Trp. D-Trp.
Trans-3.4 HLLE s-7x2 b7, cis-3.4
HL 5=z 7y
Ty P D-Pro. L-l-F A7 UL 4R B, D-HLLE L-1-
ATV -4 WV B
) S D-Ser, Thr. D-Thr, 78-Thr, Met, D-Met. Met(O). D-
Met{O). L-Cys. D-Cys
oA T D-Thr, Ser. D-Ser, 70-Thr. Met,
D-Met, Met(0). D-Met({3). Val, D-Val
FO Y D-Tyr. Phe. D-Phe. L-Dopa. His. D-His
AL MY v D-Val, Leu, D-Leu, Te, D-Tle, Met. D-Met
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22 DaNCREMINA CspAmy2 ZRKE

O OoOooooogQgoo

OoooooogQgdg

ERE

RRER

CspAmy?2-v5

del (R178, G179y + E187P + [203Y + G476K

CspAmy2-v6

del (R178, G179) + TIB0OD + E187P + I203Y + R458N + T4595 + D460T
+ (476K

CspAmy2-CI6E

del (R178, GI79) + N126Y + FIS3W + TIRGH + E187P + [203Y

UspAmy2-Cl6F

del (R178, G179) + N126Y + FIS3W + T180D + [203Y + 8241Q

CspAmy2-v1E6

del (R178, G179} + T38N + N8SH + NI126Y + T1291 + N134M + F133W
+ LITIR + TI80D + E187P + 1203Y + G476K + G477E

00000
Ooo0oao
ooooooooooooobooooooooooooooogad
Oo0oo0ooo0oooobooooo0oooob oo oooob0 oo oooDooboooOooaonan
Oo0o0ooo0oooooooo0ooooo0ooo0oboo0ooooo0oooooooooooooOoodno
oodoooooooooooooboo0ooo0oboooooo0oooooooooooooOoodg
Oo0oo0oo0oo0oooobooooo0oooob0 oo oooob0 oo oooooboooOooaonan
0000000 o0oooboo0oo0oo0ooooboooooobooOoao
Ooo0ooa
000
# 3. CI6E BEU C16F £R—ZAETB% Rk
ERHE& £y 3

C16F + S360A C16E-A

CI6E + R375Y C16E-Y

CI6E + S360A + R375Y CI6E-AY

CI6E + S360A + R375Y +T89E | CI16E-AY

CI6F + S360A C16F-A

C16F + R375Y C16F-Y

C16F + S360A + R375Y C16F-AY

C16F + G474C C16F-G
Ooooodga
Oo0oo0ooo0oooobooooo0oooob oo oooob0 oo oooDooboooOooaonan
Oo0o0ooo0oooooooo0ooooo0ooo0oboo0ooooo0oooooooooooooOoodno
oodoooooooooooooboo0ooo0oboooooo0oooooooooooooOoodg
godoooooooooooooboboooooooooooooooooooogodd
Oo0o0oo00oo0o0oooob0 o000 ooob oo oooo b0 oo oooDooboooooao
Ooo0ooooooooooooao
Ooooodga
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F 4. CI6E BXUCl6F ZREOMK pH #EE

pH
ERE 4.50 4.80 5.00
Cl6E 407 634 1448
C16F 254 565 1281
Cleb-A 441 683 2928
Cl6E-Y 488 1403 2587
C16E-AY 505 887 350
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£ 6. CspAmy2-v5 BR—RETHERE

EREB

ERER

CspAmy2-v186

del (R178, G179) + T38N + N8&H + NI26Y + T129] +
NI34M + FI53W + LI7IR + TI80OD + E187P + 1203Y +
G476K + G477

CspAmy2-v192

del (R178, G179} + N126Y + TI180D + EI&T7P + {203Y +
G476K + G477E
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del (R178, G179) + N126Y + T180D + E187P + 1203Y +
Y303D + G476K + G477E
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del (R178, G179) + N126Y + F153W + TI180D + EI187P
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del (R178, G179) + T38N + NI126Y + F153W + TIBOD +
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(ppm) vi9s v196 S 100
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0.02 0.343 0.284 0.251 (.199
0.05 0.418 0.352 0.324 0.216
0.1 0.481 0.446 0.383 0.279
0.3 0.562 0.540 0.515 (.338
0.5 0.556 0.533 0.535 0.433
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-11

A recombinant variant of a parent a-amylase comprising: a
mutation at an aminc acid residue corresponding to R375, and
optionally 3360; and at least one mutation, and optionally
at least two mutations, at an amino acid residue, or
residues, corresponding to an amino acid residue selected
from the group consisting of N126, F153, T180, E187, and
1203 ;wherein the variant a-amylase or the parent a-amylase
has at least 60%, optionally 70%, optionally 80%, optionally
85%, optionally 90%, or optionally 95%, amino acid sequence
identity relative to SEQ ID NO: 1, which is used for
numbering; and wherein the variant has increased low pH
stability and/or starch liquifaction activity, compared to
the parent a-amylase or a reference a-amylase differing from
the variant a-amylase only by the absence of the mutations.

2. claims: 12-21{partially)

A recombinant variant of a parent a-amylase comprising:a
mutation at at least one the amino acid residues
corresponding to position T38; and, optionally at least one
mutation at an amino acid residue corresponding to R178,
G179, T180, and G181,wherein the variant a-amylase or the
parent a-amylase has at least 60%, optionally 70%,
optionally 80%, optionally 85%, optionally 90%, or
optionally 95%, amino acid sequence identity relative to SEQ
ID NO: 1, which is used for numbering; and wherein the
variant has increased detergent stability and/or cleaning
performance compared to the parent a-amylase or a reference
a-amylase differing from the variant a-amylase only by the
absence of the mutations.

3. claims: 12-21{partially)

A recombinant variant of a parent a-amylase comprising:a
mutation at at least one the amino acid residues
corresponding to position N126; and, optionally at least one
mutation at an amino acid residue corresponding to R178,
G179, T180, and G181,wherein the variant a-amylase or the
parent a-amylase has at least 60%, optionally 70%,
optionally 80%, optionally 85%, optionally 90%, or
optionally 95%, amino acid sequence identity relative to SEQ
ID NO: 1, which is used for numbering; andwherein the
variant has increased detergent stability and/or cleaning
performance compared to the parent a-amylase or a reference
a-amylase differing from the variant a-amylase only by the
absence of the mutations.




(72) JP 2019-500058 A 2019.1.10

International Application No. PCT/ US2016/ 066031

FURTHER INFORMATION CONTINUED FROM PCTASA/! 21(

4, claims: 12-21{partially)

A recombinant variant of a parent a-amylase comprising:a
mutation at at least one the amino acid residues
corresponding to position F153; and, optionally at least one
mutation at an amino acid residue corresponding to R178,
G179, T180, and G181,wherein the variant a-amylase or the
parent a-amylase has at least 60%, optionally 70%,
optionally 80%, optionally 85%, optionally 90%, or
optionally 95%, amino acid sequence identity relative to SEQ
ID NO: 1, which is used for numbering; andwherein the
variant has increased detergent stability and/or cleaning
performance compared to the parent a-amylase or a reference
a-amylase differing from the variant a-amylase only by the
absence of the mutations.

5. claims: 12-21{partially)

A recombinant variant of a parent a-amylase comprising:a
mutation at at least one the amino acid residues
corresponding to position E187; and, optionally at least one
mutation at an amino acid residue corresponding to R178,
G179, T180, and G181,wherein the variant a-amylase or the
parent a-amylase has at least 60%, optiocnally 70%,
optionally 80%, optionally 85%, optionally 90%, or
optionally 95%, amino acid sequence identity relative to SEQ
ID NO: 1, which is used for numbering; andwherein the
variant has increased detergent stability and/or cleaning
performance compared to the parent a-amylase or a reference
a-amylase differing from the variant a-amylase only hy the
absence of the mutations.

6. claims: 12-21(partially)

A recombinant variant of a parent a-amylase comprising:a
mutation at at least one the amino acid residues
corresponding to position 1203; and, optionally at least one
mutation at an amino acid residue corresponding to R178,
G179, T180, and G18l,wherein the variant a-amylase or the
parent a-amylase has at least 60%, optionally 70%,
optionally 80%, optionally 85%, optionally 90%, or
optionally 95%, amino acid sequence identity relative to SEQ
ID NO: 1, which is used for numbering; andwherein the
variant has increased detergent stability and/or ¢leaning
performance compared to the parent a-amylase or a reference
a-amylase differing from the variant a-amylase only by the
absence of the mutations.

7. claims: 12-21(partially)

A recombinant variant of a parent a-amylase comprising:a
mutation at at least one the amino acid residues
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corresponding to position G476; and, optionally at least one
mutation at an amino acid residue corresponding to R178,
G179, T180, and G181,wherein the variant a-amylase or the
parent a-amylase has at least 60%, optionally 76%,
optionally 80%, optionally 85%, optionally 90%, or
optionally 95%, amino acid sequence identity relative to SEQ
ID NO: 1, which is used for numbering; andwherein the
variant has increased detergent stability and/or c¢leaning
performance compared to the parent a-amylase or a reference
a-amylase differing from the variant a-amylase only by the
absence of the mutations.

8. claims: 12-21(partially)

A recombinant variant of a parent a-amylase comprising : a
mutation at at least one the amino acid residues
corresponding to position G477; and, optionally at least one
mutation at an aminoc acid residue corresponding to R178,
G179, T180, and G181,wherein the variant a-amylase or the
parent a-amylase has at least 60%, opticnally 70%,
optionally 80%, optionally 85%, optionally 90%, or
optionally 95%, amino acid sequence identity relative to SEQ
ID NO: 1, which is used for numbering; andwherein the
variant has increased detergent stability and/or cleaning
performance compared to the parent a-amylase or a reference
a-amylase differing from the variant a-amylase only by the
absence of the mutations.
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