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citation or other special reason (as specified)

"0" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

"T* later document published after the intemational filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone
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3. D Claims Nos.:
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FURTHER INFORMATION CONTINUED FROM - PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-3, 10-18, 20(all partially)

A variant polypeptide having a-amylase activity and at least
one altered characteristic that improves enzyme performance,
the variant polypeptide comprising:

an amino acid sequence having at least 60% amino acid
sequence identity to a parental a-amylase polypeptide
selected from AmyS (SEQ ID NO: 1) or a truncated variant of
AmyS (SEQ ID NO: 2), and

having at least the following mutation at an amino acid
residue corresponding to that of the parental a-amylase
polypeptide as determined by aligning the variant
polypeptides with the parental polypeptide, wherein the
mutation changes the amino acid residue from that of the
parental polypeptides:

a substitution that introduces a positively charged amino
acid residue at position D19;

and uses thereof.

2-16. claims: 1-3, 10-18, 20(all partially)

Same as invention 1, but wherein the substitution introduces
a positively charged amino acid residue at positions N28,
£E29, Q86, Q89, Q97, N224, N271, N281, D306, D318, Q319,
Q358, D393, 0443, 'and D458, respectively.

17-120. claims: 1, 4, 10-18, 20(all partially)

Same as invention 1, but wherein the substitution introduces
the amino acid residue 74A, 115L, 124K, 124R, 132A, 132C,
135A, 145A, 146A, 148A, 148N, 159A, 159C, 159D, 159E, 159F,
159G, 159H, 159K,. 159L, 159N, -159R,. 1595, 159T,. 159V, 169A,
169L, 169M, 169Y, 179A, 181A, 181C, 181D, 181E, 181L, 181P,
181Q, 181V, 181Y, 242A, 242D, 242E, 242Q, 261L, 271A, 271V,
278A, 278H, 278K, 278N, 278R, 281A, 281L, 281M, 302D, 302M,
304D, 304E, 304M, 321A, 321H, 321Q, 321R, 333Q, 378D, 378N,
378R, 382D, 398A, 418A, 418M, 418N, 420A, 421R, 432A, 432D,
4321, 432M, 432N, 432Q, 432R, 432Y, 437D, 437G, 437H, 437L,
437M, 437Y, 446A, 446Y, 454A, 464Q, 464Y, 474A, 474E, 474K,
4741, 474M, 474N, 474P, 474Q, 474R, 474S, and 474V,
respectively

121-361. claims: 1, 5, 10-18, 20(all partially)

Same as invention 1, but wherein the substitution introduces
the amino acid residue 61, 6N, 6Q, 6T, 6V, 14T, 16F, 25A,
25C, 25G, 25Q, 27M, 36Q, 36S, 39G, 39V, 50I, 50L, 50M, 50N,
50Q, 52S, 53T, 67N, 67S, 80D, 80I, 90E, 133P, 133V, 137M,
137S, 141E, 1411, 141L, 141M, 141Q, 141R, 141S, 141V, 150E,
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1511,1526G, 155S, 155Y, 168W, 173T, 188P, 193F, 193K, 193L,
193y, 213L, 213M, 213v, 217Q, 220P, 220Q, 220R, 220S, 220V,
2211, 221S, 249E, 250F, 2501, 250M, 252L, 253Y, 254E, 254F,
254T, 254V, 255F, 255K, 255W, 257L, 257M, 257S, 257V, 258D,
258G, 258H, 258K, 258Q, 258T, 258V, 268F, 274W, 283M, 283N,
283V, 285E, 285Q, 293G, 293K, 294W, 301F, 301I, 301P, 301IR,
301T, 301W, 309D, 309v, 312H, 312S, 312V, 312Y, 313G, 313H,
3131, 313L, 313s, 313V, 318T, 338A, 338C, 338G, 338M, 338T,
339K, 339T, 339V, 340A, 340M, 340Q, 3407, 343C, 343I, 343P,
343R, 343Y, 3451, 345Q, 3691, 369T, 370G, 375T, 385T, 386K,
394L, 394V, 400A, 400N, 400V, 402H, 4021, 402T, 402V, 402W,
403A, 403E, 403G, 403Q, 403R, 4037, 403V, 404C, 404E, 404G,
4041, 404V, 419A, 419C, 419M, 419T, 422E, 422G, 433A, 433H,
4331, 433K, 433L, 433M, 433V, 433Y, 442A, 442G, 442N, 442R,
4425, 4427, 442V, 4424, 442Y, 445G, 4451, 445N, 445T, 445V,
445W, 4471, 447N, 447Q, 447, 447Y, 448C, 448F, 448G, 448H,
4481, 448N, 448Y, 450C, 450H, 450M, 450N, 450R, 450S, 450T,
450W, 455G, 4551, 455P, 455V, 463A, 463M, 463S, 463T, 463V,
463W, 465G, 4651, 465K, 465N, 465T, 465V, 469D, 469W, 469Y,
4711,471v, 473G, 473Y, 476A, 476G, 476L, 476M, 476N, and
476T, respectively.

362-430. claims: 1, 6, 10-18, 20(all partially)

Same as invention 1, but wherein the substitution introduces
the amino acid residue 124N, 125A, 125K, 125N, 130A, 130S,
159A, 159D, 159E, 159G, 159H, 159K, 159L, 159N, 159R, 159S,
159T, 166F, 166G, 166H, 166S, 166Y, 169L, 179A, 179P, 180A,
180D, 180H, 180K, 180L, 180N, 180T, 180V, 180Y, 181A, 181D,
181k, 181G, 181P, 181R, 181S, 181V, 187A, 187C, 187K, 187N,
187P, 187Q, 187R, 187S, 242H, 242N, 278H, 278K, 278N, 278R,
281M, 302D, 304M, 304Y, 321H, 321Q, 321R, 333Q, 432Q, 437Y,
446A, 474Q, and 474S, respectively

431-663. claims: 1,.7, 10-18,. 20(al11 partially)

Same as invention 1, but wherein the substitution introduces
the amino acid residue 6A, 6D, 6F, 6H, 61, 6K, 6L, 6M, 6N,
6P, 6Q, 6R, 6S, 6T, 6V, 6W, 6Y, 13K, 14F, 14T, 14Y, 15A,
15D, 15E, 015G, 15H, 15K, 15N, 15P, 15Q, 15R, 15S, 15T, 15W,
16A, 16E, 16G, 16H, 16K, 16N, 16P, 16Q, 16R, 16T, 25C, 39D,
39E, 39N, 39qQ, 81Y, 121P, 139D, 139H, 139R, 139Y, 177A,
188D, 191H, 191K, 192A, 192D, 192G, 192N, 192P, 192Q, 192S,
1927, 192V, 192Y, 196A, 196C, 196D, 196E, 196F, 196H, 1961,
196K, 196P, 196R, 196S, 196T, 196V, 201A, 201E, 201G, 201H,
201M, 202H, 216E, 216G, 216H, 216M, 216Q, 216R, 216S, 216T,
216Y, 221A, 221D, 221F, 2211,221L, 221M, 221N, 221R, 221S,
221V, 221Y, 237G, 240G, 240N, 240P, 240Q, 240R, 240T, 246R,
250A, 250D, 250E, 250F, 250G, 2501, 250K, 250L, 250M, 250N,
250Q, 250R, 250S, 250W, 252K, 268A, 268D, 268E, 268G, 268H,
268K, 268N, 268P, 268Q, 268R, 268S, 274A, 274D, 274G, 2741,
274K, 274L, 274N, 274Q, 274R, 274S, 274T, 275K, 285Q, 285Y,
293K, 293R, 318A, 318F, 318G, 3181,318K, 318L, 318M, 318R,
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318S, 3187, 318v, 318Y, 319C, 319D, 319H, 3191, 319K, 319R,
319y, 320K, 320R, 3207, 338A, 338G, 3381, 338M, 338P, 338§,
338V, 339G, 339P, 340A, 340D, 340E, 340H, 340K, 340N, 340Q,
345E, 363D, 363E, 363M, 363N, 363Q, 363S, 366Q, 370A, 370D,
370E, 370H, 370K, 370N, 370Q, 370S, 375A, 375D, 375E, 375K,
375N, 375Q, 375R, 375S, 419A, 4191,419M, 419P, 419§, 419V,

448Y, 452N, 452Q, 452R, 4525, 471R, and 471Y, respectively.

664-673. claims: 1, 8, 10-20(all partially)

Same as invention 1, but wherein the substitution introduces
the amino acid residue I181A, I181P, I181C, I181E, I181Y,
S242A, S242E, G132A, N193Y, and E188P, respectively.

674. claims: 9, 16-18, 20(all partially)

A variant a—-amylase polypeptide, comprising an amino acid
sequence derived from a parental a-amylase polypeptide, and
having a combination of three or more mutations at positions
selected from the group consisting of 5, 6, 13, 14, 15, 16,
18, 20, 25, 27, 29, 36, 39, 50, 52, 53, 54, 67, 71, 73, 75,
77, 80, 81, 83, 85, 90, 92, 107, 111, 113, 114, 120, 121,
126, 128, 131, 133, 137, 138, 139, 141, 143, 147, 149, 150,
151, 152, 155, 160, 165, 168, 172, 173, 177, 188, 191, 192,
193, 196, 200, 201, 202, 213, 216, 217, 220, 221, 227, 232,
235, 237, 238, 240, 246, 249, 250, 252, 253, 254, 255, 257,
258, 268, 272, 274, 275, 279, 283, 285, 293, 294, 297, 300,
301, 306, 309, 312, 313, 317, 318, 319, 320, 338, 339, 340,
343, 345, 363, 366, 369, 370, 375,
379,381,385,386,391,392,393,394,400,402,403,404,406,407,410,
413,414,416,419, 422, 427, 433, 436, 439, 442, 445, 447,
448, 450, 452, 455, 463, 465, 469, 471, 473, and 476,
wherein the polypeptide has a-amylase activity, and where
each of the at least three or more mutations introduces an
amino acid residue.that differs from that in the parental
polypeptide; and uses thereof.
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