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1,2,3,4,7,8,9,10, 11, 12,13, 14, 15, 16, 18, 19, 22, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 51, 52, 54, 55, 56, 57, 59, 61, 62, 63, 64, 65, 66, 67, 68,
69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 96, 99, 100,
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126, 127, 128, 129, 130, 132, 133, 134, 135, 136, 137, 140, 141, 142, 143, 144, 145, 146, 147,150,
151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 170, 171,
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Y75G, S76A, S76L, S76N, S76T, S76V, R79K, R79T, Q81K, Q81P, T86K, A93G, A93H, A93S,
S99A, T109M, N112E, TI116E, R123F, R123L, R123Q, R123S, R127A, R127K, R127Q, R159E,
RI59F, R159G, R159K, R159L,’R159_Q, R179N, R179Q, 181K, 1181Q, I1 81T, D184N, D184T, %
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D2G, D2Q, V31, Vi3L, N7A, N7L, N7S, I11A, 111Q, RI4E,

N24A, N24E, N24H, N24L, N24M, N24Q, N24T N24V, T36D, T36F, T36G, T36H T361, T36L,
T36N, T36P T36R, T36S, T36V, T36W, T36Y, A38D, A38F, A38H A38L, A38N A38R, A3SS
G49F, SS1A, GS4A G54D, G54H, G54K, G54L, G54M, GS4R, NSSF A64H, A64N, A64R, A64W
A64Y, G65L, G65P, G65Q, G65R, G65S, G65T, G65Y, G65V, V66A, V66D, V66E, V66H, V661,
V66L, N67A, N67G, N67L, N67K, L69H, L69S, L69V, A70D, A7OH, A70S, Q71A, Q71G, Q71H,
Q711, Q71K, Q71M, Q71IN, N73S, N73T, N74G, Y75F, Y75G,Y75l, S76L, S76Y, S7T6V, ST6W,
G778, G77T, G78A, G78D, G78H, G78N, G78S, G78T, R79P, V80H, V80L, Q81H, Q81K, Q81V,
H85Q, H85T, V90I, V90P, V90S, 892G, W1031, W103M, H104K, T109A, TI09H, T1091, S114G,
T116F, P118A, P118F, P118H, P118R, E119K, E119R, N145E, N1451, N145Q, VI50L, R159F,
N170Y, Gl77M, R179A, R179D, R179E, R1791, R179K, R179L, Rl 79M, R179N, R179T, R179Y,
R179V, 1181H, T1831, G186E, G1861, G186V, S187P, SI87T, 3! S188M. '
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F1A, FIT, D2A, D2H, D2N, V3T, N7H, N7, A8G, A8K,

T10G, TI0K, 111S, H 1T, G12W, G13M, S15F, N24F, N24S,.A30S, R35F, T36C, A38G, A38],
A38K, A38V, A38Y, T40S, TA0V, A4IN, N42H, F47L, FATM, G49A, G49K, G49L, SSIF, S51Q,
G541, G54Q, N55K, N55Q, R61M, T621, G63Q, G63V, G63W, A64F, A641, A64K, AG4L, AG4M,
A64Q, A64S, A64T, A64V,G65A, G65H, V66M, V66N, N67D, N67F, N67H, N67Q, N67R, N67S,
N67T, N67V, N67Y, L68W, L69W, A70G, Q71D, Q71F, Q71L, Q7IR, V721, N73H, S76E, S76l,
S76K, S76A, ST6N, S76Q, ST6R, S76T, G77N, G77Y, G78l, ST8R, G78V, R79G, V80F, Q81D,
Q811, A83N, H85R, H85K, H85L, T86A, P89N, V90A, VIOL,V90T, TI07H, T107M, T107S,
T107V, T109G, T109L, T109P, TI09R, A110S, A110T, N1121, P118E, P118], P118K, P118Q,
RI23E, R1231, 1126L, R127F, 128L, T129S, E133Q, L142V, A143N, A143S, N145G, N145L,
N145T, V150M, T151L, R159E, T163L, Q167N, N170A, N170D, N170L, 1718, G177S, 181G,
181N, T182V, T183K, T183M, D184F, D184H, D184Q, D184R, S185I, S185V, SI87E, 2 S187L.
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D2P, A8G, T10C, TIOL, I1 1E, [11Q, 11T, 111W, G12D,

G121, G12N, G12Q, G12S, G12V, R14A, R14C, R14E, R14D, R14G, R141, R14N, R14Q, R14S,
RI14T, S15C, S15E, S15H, SI5R, S15Y, R16C, R16D, R16E, R16T, R16V, A22C, A22S, N24E,
R35A, R35C, R35D, R3SE, R35H, R35M, R35N, R35P, R35Q, R35S, R35T, R35V, T36C, A38C,
A38D, A4IC, A41D, T44E, T46C, TAGE, TA6F, T46V, T46Y, FATR, A48E, G49A, G49C, G49E,
GA49H, G49L, G49N, G49Q, G49V, G54C, NS5G, DS6L, Y57G, FS9W, R61E, R61M, R61T, R61V,
G910, S99A, T100A, TI00R, TI07R, TI09E, N112P, S113C, S114C, P118K, P118R, E119G,
EI19R, E119T, E119V, E119Y, TI121E, T121F, TI21L, R123C, R123D, R123E, R123F, R123H,
RI123N, R123Q, R123S, R123T, R123V, R123W, R123Y, G124D, L125Q, R127D, R127E, R127K,
R127Q, R127S, P134R, TISIC, TI51L, S155C, S155I, S155W, S155Y, R159D, R159E, R159Q,
R159S, RIS9T, R159V, T163D, F165E, F165W, Q167E N170C, N170D, G177D, R179D, R179E;
2 MISOL.
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FIN, FIP, D21, D2M, D2T, D2V, AS8R, AS8T, T10D, T10E,

TIOF, TIOM,T10Q, T10Y, GI2H, G12P, G12Y, G13D,G13E, R14H, R14L, R14M, S15F, S15G,
S15N, R161, R16Q, N24G, N24T, 128V, R35K, T36V, A41S, A41T, N42D, T44C, F47V, G4oF,
G49K,G49S, SS1A, S51C, SS1L, S15M, GS4E, NSSA, DS6F, R61K, R61Q, A64C, G65D, V66N,
AT0G, A70M, A70P, R79T, R79V, Q81A, Q81G, Q81P, A83E, A83D, A83H, T86E, A87C, ASTE,
AB8F, $92T, S99G; S99H, S99K, S99Q, TI00K, T100Q,W103L, T109K, N112D, N112E, S113A,
S113D, S114E, TI15C, T116G, T116N, P118A, P118C, P118G, P118W, E119A, E119L, EI 19N, -
E119Q, E119S, T121A, T121D, R123A, R123G, R123], R123K, R123M, A132S, L125M, R127A,
R127C, T128A, S140P, L141M, TIS1V, S15SE, SISSF, S155T, S155V, N157D, R159A, R159C,
R159K, R159M, R159N, T160D, T163C, F165H, N170L, 1172A, Q174C, Q174S, Q174T, A175T,
GI177E, R179C, R179F, R1791, R179L, R179M, R179N, R179S, R179T, R179V, R179W, R179Y,
SI87E, 2 SISSE. -
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V3R, 14D, 14G, 4P, Y9E, Y9P, T10F, T1I0W, T10Y, G12D,

S18E, A22C, A22S, A22T, N24T, G26E, G261, G26K, G26Q, G26V, G26W, F27V, F27W, 128P,
128T, T29E, A30M, A30N, A30P, A30Y, G31H, G31M, G31N, G31V, G31Y, C33E, C33L, C33M,
C33N, AjSD, A38G, T39R, T40D, T40H, T40N, T40P, T40Q, R43D, P43G, P43H, P43K, P43L,
P43N, G45A, G45V, T46V, T46Y, T46W, A48P, Y57M, YSTN, F59K, T62G, T62R, A70G, A70P,
N73P, R79T, Q81A, Q81D, Q81F, Q81G, Q81H, Q81P, Q81S, A83H, G84C, G84P, P89W, GIIL,
A93S, R96C, R96E, R96F, S99A, T100A, C105E, C105G, C105K, C105M, C105N, C105P, C105S,
C105W, T121E, R123F, R123N, R123W, R123Y, L125A, T128A, T128C, T128G, T128S, T128V,
128W, T129W, S137R, S140P, Q146P, A147E, S155F, S155K, S155P, S155R, SI155W, S155Y,
'GiS6l,‘ G156L, G156P, C158G, C158H, C158M, R159K, T160I, G1611, G161L, G161V, T164G,
T164L, F166S, Q167L, P168Y, Y176P, G186S, & S188A. .
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ASG, T10C, TI0L, G12A, G12H, S15C, S15N, S15Q, SI5R,

S15T, N24E, N24S, G258, F271, G31A, H32A, C33D, T36V, T39V, A41S, T46F, G49A, S51V,
F59W, Q71A, Q71Y, N74F, R79V, ch QS8IE, AS3E, A83F, A83M, A83R, G84M, G84V,T86I,
T86M, T86S, ASTE, A8TS, P89A, VO0A, VOOM, S92T, A93D, S99G, T100Q, T101S, WI03N,"
C105A, C105L, C105T, C105Y, T107A, T107F, TI07L, T107Q,T107S, T110D, A110G, L111K,"
V1151, VII5L, T116Q, Y117K, Y117Q, Y117R, Y117V, P118T, E119L, T121A, T121D, R123],
R123K, R123L, R123Q, R123T, L125M, R127F, R127K, R127Q, T129Y, V130T, A132C, P134W,
L141C, A143H, G144A, V150N, T151C, G153K, G153V, G154L, G154R, S155T, R159Q, R159T,
R159V, T160E, T160Q, G161K, G162P, T1631, F166A, F166C, P1681, N170D, N170E, GI77N,
R179K, M180L, T182L, T183A, T1831, T183P, SI85R, G186P, S183C, S188E, S188G, S188M,
S188T,S188V, 2 PI189S..

L R /‘ﬂad EiEﬂO]'Zﬂ HolAE AFsta, 74 ZZEoolAIY ofn il MEL 2
= Q ID NO:8 ol AT ofr|=it HES ¥3
Z XU~ (Cellulomonas) 69B4 ZZEHolA A ] X9} 53 9 x| o] o]Fozit}:

(o
e J%



[0024]
[0025]

[0026]
[0027]

[0028]
[0029]

ZIHSd 10-2014-0136033

FIT, TION, R14D, R14G, R14l, R14L, R14N, R14Q, R14T,

N24A, N24E, N24H, N24L, N24Q, N24T, N24V, R35A, R35E, R35F, R35L, R35Q, R35T, T36G,
T361, T36N, T36S, A38D, A38F, A38H, A38N, A38R, G49A, G498, SS1D, G54D, GS4E, N5SE,
NSSF, A64l, G65D, G65P, G65Q, G65S, G65T, G65V, N67D, L69S, N73T, N74G, Y7SF, Y75G,
S76D, ST6E, S761, ST6L, ST6N, ST6T, ST6V, ST6Y, G77T, G78A, G78D, R79A, R79D, R79E,
R79G, R79L, R79M, R79P, R79S, R79T, R79V, Q81E, A83E, H85Q, H85T, T86D, T86E, V901,
VOOP, V90S, VOOT, S99N, S99V, TI07E, TI07H, T107S, T107V, TI09E, N112D, Ni12E, N112L,
N112Q, N112V, TI16E, T116Q, TI21E, R123A, R123D, R123E, R123F, R123H, R1231, RI23L,
RI23N, R123Q, RI127A, R127Q, T129S, L142V, N14SE, R159D, R159E, R159F, R159N, R159Q,
N170D, N170Y, [172T, R179A, R179D, R179E, R1791, R179K, R179M, RI79N, RI79T, R179V,
R179Y, [18IL, 2 GIS86N. '

2 7N o] S xIFhebaL,

S R M 1 »LiE}]O}zﬂ,] olH Al HAe By mEE AluEs
A = AZZ R~ (Cellulomonas) 69B4 E &

o} o
o7l 7] 28-S SEQ ID NO:8 o AFE ot IS ¥3tale

ElopAlell A o] ¢ 2] <} %%— AN A o] Fol Xt

F1D, V3L, N7L, A8E, A8G, T10D, TIOE, G12D, G13S,

R14A, R14K, R14S, R14M, S15W, [19V, N24M, R35H, R35M, R35S, R35W, R35Y, T36D, T36H,
A38L, A38S, A38T, A38Y, T40V, A41D, A41N, A48E, G49F, G49H, S51H, S51Q, S51T, S51V,
R61E, R61H, R61M, R61S, R61T, G63D, A64F, A64H, A64L, A64M, A64N, A64P, A64Q, A64S,
AG64T, A64V, A64W, A64Y, G65L, G65Y, N67E, N67G, N67H, N67S, N67T, A70D, A70G, A70H,
Q71D, Q71G, Q71H, Q71S, V721, 876Q, S76W, G77S, Q81D, Q81H, Q81V, H85L, H85M, V90N,
S92A, S92G, A93D, A93E, A93S, S99D, S99T, T101S, W103M, T107A, T1071, T107M, T107N,
T109A, T109G, T109], A110S, N112Y, S113T, S114A, V115A, T116F, T121D, N1211, R123G,
R123S, R123T, R123V, R123Y, R127H, R127K, R127E, R127S, R127Y, N145D, N145T, Rl59_,A,v
R159C, R159K, R159L,R159S, R159Y, TI60E, T163D, N170L, R179L, T182V, T183E, T1831, ¥
S185N. '

AR o2 RypEel FEoA, AlE ZTRE MZﬂ WHolA = 7|25 E AdEE 2 7 o] A3e ¥ gs)
3, 714 7] g2 SEQ ID NO:8 o AFd ot NEe ¥3stE AEZR U2 (Cellulomonas) 69B4

mzelobAel el A FE AAA ol FolTh

D2Q, V3L, N7L, 111A,111Q, R14], R14M, RI6L, R16Q,

N24A, N24E, N24H, N24M, N24Q, N24T, N24V, R35F, R35L, T36D, T36G, T36H, T361, T36L,
T36N, T36P, T36S, T36W, T36Y, A38L, A38R, A38S, A48Q, G49A, G54D, G541, G54Q, GS4N,
R61V, A64F, A64H, A64Y, G65L, G65P, G65Q, G65S, G65T, G65Y, V66H, N67A, N67G, N67L,
N67S, N67V, N67Y, L69H, L69S, Q711, N73T, N74G, Y75F, Y75G, Y751, ST6A, S76D, S76E,
S761, S76L, ST6N, ST6T, ST6V, ST6W, S76Y, G77T, G78D, R79G, R79P, Q81P, H8SF, H8SK,
H85L, H85Q, H8SR, P8ID, S92A, A93T, A93S, S99A, S99D, S9IN, S99T, S99W, T109E, N1 12E,
S113A, S114G, T116F, T121D, R123F, R1231, R123L, R127A, R127F, R127G, R127H, R127K,
R127L, R127Q, R127S, R127T, R127Y, A132V, P134E, A143N, N157D, R159D, R159E, R159F,
R159H, R159K, R159N, R159Y, G161K, N170Y, R179V, [181Q, D184F, D184H, G186E, G186l,
G186V, & SI87P. ’ '

A5 FIHAQ FAdelA, A" Z2eopA] WolAle] opn:mAt NAL SYIRFH MEE= 2 A o)) A%
& EFeta, o7l A7 AgE SEQ D NO:8 Od%% opuliat NEE EFsE AZEREUA

(Cellulomonas) 69B4 ZZE|ofA|ol Aol 929} F53 x| o]Fo]7t}:



[0030]
[0031]

[0032]
[0033]

[0034]

ZIHSd 10-2014-0136033

FIT, A8D, A8G, TI10E, TIOL, T10Q, I11L, I11S,T11T,

G12D, G12Y, RI4E, R14L, R14N, R14P, S15E, R16A, R16G, R16], R16N, N24L, N24S,V3IF,
R35A, A38D,_A38F, A38N, A38V; A38Y, T40V, A41N, N42H, G49F, G49H, G498, §51Q, S5IT,
G54A, GS54L, G54M, N55F, R61H, R61K, R61M, R61 S, R61T, vA64N,»,A645, A64T, A64V, A64W,
G65R, G65V, V66D, N67F, N67K, N67M, N67Q, N67T, L69W, A70G, A70P, Q71D, Q71F, Q71H,
Q71L, Q71T, G77N, G77S, G78A, G78N, R79D, V80H; V80L, H85T, H85Y, T86N, A88F, P89N,
P89V,V90Il, VOOP, V90T S92G, A93D, A§3E, S99G, L111D, L111E, N112D, N112G, N112L,
N112Q, S113G, T121E, RI123E, R123K, R123Q, L125V, P134G, S140A, L142V, A143S, N145D,
VI50L, R159A, R159C R159L, R159V, T160E, G161E, T163D' T1631, N170D, N170L, R179D,
R179E, R179K, R179N, R179T, 1181H, T1831, D184R, D184L, D184Q, D184T, S185W, S185I,
G186L, SIS7E SIS7Q, 2 S188Q.

AR wrhE Fobe FAelolA, AT ZeobAl Wol Aol ofr]wit *105% 6} 125 A9 2 7] o))
Age Egsta, o714 s AR SEQ D N0'8 of AFH ohuwt MU TPt AFREU

]
(Cellulomonas) 69B4 ZZHolAd 4] 99} T53F X oA ]—EF°1 ‘:1r-

AS8R, A8S, A8T, A8V, RI4E, R14L, R14M, R16Q, N24A,

N24E, N24Q, N24T, R35F, R35L, T36D, T36G, T36l, T36N, T36P, T36S, A38D, A38F, A38L,
A38R, A38S, S51A, S51D, G54D, G541, NSSE, NSSF, N55S, R61M, R61T,G63V, A64H, A64N,
A64S, G65Q, G65P, G65R,G65S, G65T, G65Y, V66D, N67D, S7T6E, N67F, N67G, N67L, N67M,
N67S, N67T, N67V, N67Y, L69H, L69S, L69V, L69W, N73T, N74G, Y75F, Y75G, S76C, S76D,
S761, S76L, S76N, S76W, S76Y, S76V, G77T, G78D, R79C, R79D, R79E, R79G, R79P, Q81V,
A83N, T85A, H85Q, T86F, T86I, T86L, V90I, VOON, VIOP, V90S, V90T, A93D, A93E, T107M,
TI07N, T107S, TI09A, TIO9E, T1091, N112E, T121D, T121E, R123D, R123E, R123F, R123],
1126L, R127A, R127H, R127K, R127L, R127Q, R127S, R127Y, P134A, PI134E, L142V, A143N,
NI4SE, N145S, R150Y, R159C, R159D, R159E, R159F, R159K, R159Q, G161E, T163D, N170Y,
1172V, G177M, R179A, R179D, R179E, R179], R179K, R179L, R179M, R179N, Rl79T, R179V,
Rl79Y, MI180D, T182V, T1831, GI86E, GI86V, ! SI187P.

AN ke F7he] F A, Al ZREopA]l WolAle] opwiit MEL S| =REH AdEEHE 2 ) o]
e EZesta, of71M ] gL SEQ ID NO:8 o AFH olvkat HIES EIei:s
(Cellulomonas) 69B4 Z=ZE|opA|cl A o] x|} F&7h A|elA] o] Fo]Xr}:

VjL, 14M, ASE, A8H, ASL, A8N, A8P, I11T, R14], R14Q,
R16L, N24H, N24L, N24M, N24V, R35A, R35E, T36V, T36Y, A38H, A38I, A38N, T40V, A4IN,
G49A, G49L, S51F, S51Q, G54A, G54E, G54M, G54Q, N55Q, N55V, R61 V, T621, G63D, G63L,
G63P, G63Q, A64F, A641, A64L, A64M, ’A64Q, A64R, A64T, A64V, A64W, G65A, G65D, V66E,
N67A, N67C, NG?Q, N67R, L69Q, A70G, A70P, A70S, Q71D, Q71M, S76A, S76Q, S76T, G77N,
G77Q, R79L, Q81E, Q81H, Q811, A83D; A83|, HS85L, H85R, T86E, T86M, A‘8‘8F, V90L, S92C,
S9ZG, A93Q, R96K, Ti01S, W103M, W103Y, T107A, T107E, T107H, T107Q, T107V, T109G,
TIOQH, T109L, TI09N, A110S, Al iOT, N112D, S114G, T116F, TI21L, R123A, R123H, R123K,
R123L, R123P, R123Q, L125V, R127F, R'l‘27T, T129G, T129S, A132V, P134D, P134G, S140A,
N145G, N145P, N145Q, N145T, Q146D, T151V, R159A, R159H, R159L, R159N, R159V, S161K,
F166Y,N170C, N170D, P171M, A175T, A175V, Y176L, R179W, T182W, T183E, Tl 83K, T183L,
T183Q, G186l, G186L, G186P, G|8'6T,. S187E, S187T, & 518857
Q1 F&delA, AP ZreokA] WolAe] opnit qEe sy RE MEEE 2 7 o] Aghs EFetar,
o714 7] A8k SEQ 1D NO' 8 o Au¥ opvit NEES XFete AEZR U2 (Cellulomonas) 69B4 2
glopAlol| A o] $1A] 9t F53 A A o] Fojxit}:



[0035]
[0036]

[0037]
[0038]

[0039]
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T10A, T10G, TIOL, I11A, 1118, 11T, GI2I, R14G, R14M,

SISE, S15F, S15G, R16K, R16N, A22V, N24A, N24E, N24L, N24Q, N24T, N24V, G34A, T36G,
T36l, T36N, T36S, A38F, A38T, G49A, G49F, S51A, G65V, L69H, L69S, Q711, N73T, N74G,
S76D, S76L, S76V, S76W, S76Y, G77T, V80A, V90I, V90P, S99N, S99V, vTIO7.K, T107R, N112S,
S118A, E119R, R127F, P134D, P134E, P134H, P134L, P134R, P134V, S140A, L142V, V150L,
159F, RI59K, T1631, F166Y, Q167N, N170Y, R179V, T182V, G186E, G186S, ¥ G186V.

e B odbw e SEQ ID NO:8 o] Agd oln| At S ¥3kateE ofAd AEZ T YA (Cellulomonas) 69B4 X

ZeolAlet nwE MAE AHAFE e Al ZZEolA HolAE AT, AR FEol A, WolA =

SEQ ID NO:8 o AFHE ofmit AES 2&slE okl AZ2 R~ (Cellulomonas) 69B4 ZZEHolA 9} v
A

3 " Sz - 53] v el A, WolAls sRFH A s v A
N
9

flio

FEeetal, o7]A 7] AEE SEQ 1 9 ojuliab AL gobals AZ 2wl (Cellulomonas)
69B4 EZHolA A2 21X TS

T121E/R123F/R159E, R79T/R127Q/R179Q, RI6Q/R7IT/RI27Q, .
R16Q/R79T/RI23L/R159Q/R179Q, RI6Q/R7T9T/RI23L, R16Q/R79T, R16Q/R123L/R159Q,
R14Q/T121E, R14L/R79T, R123L/R159Q, Ri23L/R127Q/R159Q,
G12D/S15SE/R3SD/R123F/R159E, G12D/S1SE/R159E, G12D/SI1SE, G12D/R3SH/T121E/R123Q,
G12D/R35H/R123Q, G12D/R35SH/R123F/R159E, G12D/R35H, G12D/R35SE/R123Q, G12D/R35E,
GI2D/R159E, G12D/R14Q/S1SE/R35D, G12D/R14Q/R35H, G12D/R14Q/R159E, G12D/R14E,
G12D/R127Q/R159E, G12D/RI23E/RIS9E, % R3SE/R123L/R127Q/R175Q.

X giorA el TH oA, WHolAE SEQ ID NO:8 o] AFH oluwat AdS x3sl= okl AEI A
(Cellulomonas) 69B4 ZZE|olA|¢} Hlma] 7| LAS ¢HAAS zh=t), AR 53] ufgA s FdolA],
7] A%

oAl sl =AE Aess vg Afs Eestal, o7]A ]2 SEQ ID NO:8 o g oAl A
a& xFgste AEZEU2 (Cellulomonas) 69B4 EZZE|obA| o X o] f]x]e} &5 XA o] Fojxit}:

T121E/R123F/R159E,
S1SE/T121E/R123Q, SISE/R35H/R159E, S1SE/R35E/R159E, S1SE/R35E/R127Q/R159E,

S15E/R35E, S15E/R35D/T121E/R123Q, SISE/R3SD/RI23Q, SI5E/R35D/R123F/R159E,
S1SE/R35D, S1S5E/RI59E, SlSE/R127Q,.SISE/R123Q, SI1SE/RI23E, R79T/R127Q/R179Q,
R35H/R159E, R3SH/R127Q/R159E, R35H/R123D/R159E, R35F/R61S/R159Q, R35F/R159Q,
R35E/T121E/R123E, R35E/R159E, R35E/R127Q, R35D/R159E, R35D/R127Q/R159E,
R35D/R127Q, R35D/R123Q/R159E, R16Q/R79T/R159Q/R179Q, 'R16Q/R79T/R127Q,
R16Q/R79T/R123L/R159Q/R179Q, R16Q/R79T/R123L/R159Q, R16Q/R79T/R123L, R16QIR79T
R16Q/R61S/R159Q/R179Q, R16Q/R61S/R123L/R159Q, R16Q/R35F/R61S/R159Q,
R16Q/R35F/R159Q, R16Q/R35F/R123L/R159Q, R16Q/R35F, R16Q/R159Q/R179Q, R16Q/R159Q,
R16Q/R127Q/R179Q, R16Q/R127Q/R159Q, RI16Q/R123L/R159Q, R14Q/TI121E,



[0040]

R14Q/R35E/T121E, R14Q/R35E/R159E, R14Q/R35E, R14Q/R35D/R127Q,
R14Q/R35D/R123E/R159E, R14Q/R35D/R123D/R159E, R14Q/R35D, R14Q/R123Q,
R14L/R79T/R127Q/R159Q, R14L/R79T, R14L/R61S/R79T/R123L, R14L/R61S/R123L,

-R14L/R35F/R79T/R123L/R159Q, R14L/R35F/R61S, R14L/R127Q/R159Q/R179Q,

RI4L/R123L/R159Q, R141/R35E/T121 E/R159E, R141/R35E/R127Q, R14I/R35E/R123E; -
R14/R35D/R159E, R14/R35D/R127Q/R159E, R14E/S15E/R35H, R14E/R35H/R127Q,
R14D/S15E/R35E/R159E, R14D/R35H/R123Q/R159E, R127Q/R159E, R127Q/R159Q,
Rl23Q/R] S9E, R123Q/R127Q/R159E, R123L/R159Q, R123L/R127Q/R159Q, R123F/R159E,
R123E/R127Q/R159E, R123E/R127Q, G12D/S15E/R35H/R159E,

-G12D/S15E/R35H/R123F/R127Q/R159E, G12D/S15E/R35E/R159E, G12D/S15E/R35D/R127Q,
‘G12D/S15E/R35D/R123F/R159E, G12D/S15E/R35D/R123E, G12D/S15E/R35D,

GI12D/SI15E/R159E, GIZD/S!SE, GI12D/R35H/T121E/R123Q, G12D/R35H/R159E, .
G12D/R35H/R123Q/R159E, G12D/R35H/R123Q; G12D/R35H/R123F/R159E, G12D/R35H,
GI12D/R35E/R159E, GIZD/R3.5 E/R123Q/R159E, G12D/R35E/R123Q, G12D/R3SE,
G12D/R35D/R159E, G12D/R35D/R127Q, G12D/R35D/R123Q/R159E, G12D/R35D, GIZD/RISQE
GlZD/R]4Q/SlSE/R35D GlZD/Rl4Q/R35H G12D/R14Q/R35E/R127Q/R159E,

"G12D/R14Q/R35D/R123H, G12D/R14Q/R159E, G12D/R14I/R35H, G12D/R14E,

G12D/R14D/R35H/R123D/R127Q, G12D/R127Q/R159E, G12D/R123E/R159E, R127A/R159K,

'R141/G65Q, R141/G65Q/N67L/R159K, R14I/G6SQ/N67L/Y7SG/R127A/RI 59K,

R141/G65Q/R159K, R141/G65Q/ST6V/R127A/R159K, R141/R127A, R14I/R127A/R159K,
R14I/R159K, R14I/R35F, R141/R35F/G65Q, R14/R3SF/G65Q/R127A/R159K,
R14I/R35F/N67L/R127A/R159K, R14V/R35F/R127A/R159K, R14/R35F/R159K, R141/S76V,

"R141/T36S/G65Q/R127A/R159K, R35F/R127A/R159K, R3SF/ST6A/RI27A,

024A/G049A/A093H/S099N/R127K/A143N/R159K/1181Q, . )
NO24A/S076A/A093H/S099G/R127K/R1 59K, NO024A/S076T/A093S/S099G/R127K/R159K,
NO024E/G049A/A093G/S099G/R127K/A143N/R159K/1181T,
NO24E/G049A/A093H//R127TK/A143N/R159K/1181Q,
NO024E/G049A/A093H/S099A/R127K/A143N/R159K/T181T/V 0901,
NO24E/G049A/A0935/S099D/R127K/A143N/R159K/1181Q,
NO024H/G049A/A093T/S099A/R127K/A143N/R159K/1181 Q
NO024H/S076A/A093G/S099G/R127K/R159K, N024H/SO76A/A093H/SO99G/R127K/R] 59K,
NO024H/S076A/A093S/S099A/R127K/R159K/G054H/LO69H,
NO024H/S076A/A093T/S099G/R127K/R159K, NO24H/S076N/A093Q/S099W/R127K/R159K,
NO024H/S076V/A093Q/S099G/R127K/R159K,
N024L/G049A/A093H/S099A/R127K/A143N/R159K/1181Q,

‘NO24L/G049A/A093S/S099A/R127K/A143N/R159K/1181Q, N024L/S076V/A093H/S099G/R127K,

_‘IO_
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[0041]

N024L/S076V/A093S/S099A/R127K/R159K,
N024M/G049A/A093G/S099A/R127K/A143N/R159K/1181Q,
N024M/G049A/A093H/S099D/R [27K/AT43N/R159K/181Q,
NO24M/GO49A/A093S/S099A/R 127K/A14IN/RIS9KAISIQ, -
N024M/GO49A/A093S/S099W/R 127K/A143N/R159K/1181Q,
N024Q/GO49A/A093H/S099A/R127K/A143N/R15IK/NIBIT,
N024Q/GO49A/A093S/S099A/R127K/A 143N/R159K/T181Q,
N024Q/G049A/A093S/S099A/R127K/A 143N/R159K/1181T,
NO24Q/S076A/A093H/S099A/R 1 27K/R 1 59K/TO39N,
N024Q/S076A/A093H/S099W/R 127K/R 159K, N024Q/S0761/A093T/S099G/R 159K,
N024Q/SO076T/A093S/R127K/R159K, N024S/SOT6A/A093G/S099G/R127K/R159K/GOS4A,
N024S/S076A/A093H/S099T/R127K/R159K, N024S/S076A/A093S/S099W/R 127K/R159K,
N024S/S076A/A093T/S099W/R127K, N024S/S076T/A093Q/SO99W/R 127K/R159K,
N024S/S076Y/A093T/S099A/R 127K/R159K, -

NO24T/GO49A/A093G/S099A/R127K/A 143N/R159K/1181Q,
NO24T/G049A/A093H/S099A/R127K/A 143N/R159K/181Q,
NO24T/GO49A/A093H/S099A/R 127K/A 143N/R159K/1 81T,

N024T/GO49A/A093H/S099D/R 127K/A143N/R159K/1181Q,
NO24T/GO49A/A093S/S099A/R127K/A143N/R159KA181T, -
NO24T/GO49A/A093T/S099A/R127K/A 143N/R159K/18IT,
NO24T/S076N/A093Q/S099T/R127K/R159K, N024T/S076T/A093T/SO9IN/R127K/R 159K,
NO24V/SO76A/R127K/R159K, N024V/S076V/A093Q/S099G/R 127K/R159K,
N024W/A093G/S099W/R127K/R159K, .
NO24W/GO49A/A093H/S099A/R127TK/A143N/RISOK/TIBIQ,
NO24W/G049A/A093S/S099A/R 127K/A 143N/R159K/M 81K,
N024W/G049A/A093S/S099A/R 127K/A143N/R159K/1181Q,
NO24W/S076A/A093T/S099A/R 127K/R 159K, N024W/S076/A093Q/S099G/R127K/R159K,
N024W/S076N/A093T/S099G/R 159K, N024W/S076T/A093H/S099A/R127K/R 159K,
N024W/S076T/A093H/S099W/R127K/R 159K, NO24W/S076V/A093H/S099A/R127K/R 159K,
NO24W/S099W/R 127K/R 159K, N24A/GS4E/ST6D/A93G/R127K/R 159K, ‘
N24E/A93G/R127K/R 159K, N24E/GSAL/ST6E/A93G/R127K/R159K,
N24E/GS4Q/A93S/R127K/R 159K, N24E/ST6D/A93T/R 127K/R 159K, N24H/A93H/R127K/R 159K,
N24H/GS4E/A93G/R 127K/R 159K, N24H/ST6D/A93H/R 127K/R 159K, N24L/A93G/R127K/R159K,
N24L/GS4E/A93G/R 127K/R159K, N24L/GS4L/A93G/R 127TK/R159K,
N24L/G54Q/ST6A/A93H/R127K/R159K, N24L/ST6T/A93G/R127K/R159K,
N24L/S76T/A93H/R I27K/R159K, N24M/A93G/R127K/R159K, N24M/A93H/R127K/R159K,
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N24M/A93S/R127K/R159K, N24M/A93T/R127K/R159K, N24M/G54E/A93H/R127K/R159K,
N24M/GS4E/S7T6N/A93S/R127K/R159K, N24M/G54VA93H/R 127K/R159K/S1871,
N24Q/A93G/R127K/R159K, N24Q/G54D/A93H/R127K/R159K, N24Q/GS4VA93G/R127TK/R159K,
N24Q/G541/S7T6E/A93H/R127K/R159K, N24Q/G54Q/A93G/R127K/R159K,
N24Q/G54Q/ST6T/A93H/R127K/R 159K, N24Q/ST6A/A93G/R127K/R] 59K,
N24T/GS4D/ST6V/A93G/R127K/R159K, N24T/GS4E/ST6V/A93H/R127K/R159K,
N24T/GS4/A93G/R127K/R159K, N24T/G54N/A93H/R127K/R159K,
N24T/G54Q/STEN/A93G/R 127K/R 159K, N24T/G54Q/S76V/R127K/R159K,
N24T/S76/R127K/R 159K, N24T/S76L/A93G/R127K/R 159K, N24W/A93G/R127K/R159K,
N24W/G54D/A93H/R127K/R159K, N24W/G541/ST6A/A93H/R12TK/R159K,
N24W/ST6A/A93H/R 127K/R 159K, N24W/ST6E/A93G/R12TK/R 159K, '
RO141/S076A/A093G/R127K/R159K/1181T, RO14/S076A/A093H/R127K/R159K/181K,
RO14U/S076A/A093H/R127K/R159K/1181Q, RO141/S076A/A093H/R127K/R159K/118IT,
RO14/S076D/A093H/R127K/R159K/1181Q, RO14/S076D/A093S/R127K/R159K/81T,
RO141/SO76E/A093S/R 127K/R 1 59K/1181Q, ROI4/S076E/A093T/R 1 27K/R159K/T181K,

RO1 4VSO76VA093 S/R127K/R159K/1181Q, R0141/S076N/A093H/R127K/R159K/1181Q,

RO141/S076T/A093G/R127K/R159K/1181Q, RO14K/S076A/A093G/R127K/R159K/11 81K,
RO14K/SO76E/AQ093H/R127K/R159K/1181K, RO14K/S076T/A093H/R127K/R159K/1181Q,
RO14L/S076A/A093H/R127K/R159K, RO14L/S076A/A093H/R127K/R159K/1181Q,
R014L/S076D/A093H/R127K/R159K/1181T, RO14L/S076E/A093H/R127K/R159K/1181K,
R0O14M/S076A/A093G/R127K/R159K/1181K, R014M/S076A/A093G/R127K/R159K/1181T,
RO14M/S076A/A093H/R127K/R159K/1181T, R0O14M/S076A/A093S/R127K/R159K/1181K,
R014M/S076A/A093S/R127K/R159K/1181T, RO14M/S076A/A093T/R127K/R159K/1181Q,
R014M/S076D/A093S/R127K/R159K/1181T, R0O14M/S076E/A093G/R127K/R159K/118IT,
RO14M/S076E/A093H/R127K/R159K/1181T, R014M/S076E/A093S/R127K/R159K/1181T,
RO14M/S076N/A093G/R127K/R159K/1181K, R014M/S076N/A093G/R127K/R159K/1181T,
RO14M/S076N/A093H/R127K/R159K/T181Q, RO14M/S076N/A093H/RI127K/R159K/MIBIT,
RO14M/S076N/A093S/R127K/R159K/1 l 81T, R0O14M/S076N/A093T/R127K/R159K/T1 81T,
RO14M/S076T/A093H/R127K/R159K/T1 81K, RO14M/S076V/A093G/R 127K/R159K/T181 Q,
RO14M/S076V/A093H/R127K/R159K/1181Q, GS4E/R14L, G54L/R127S, N24D/G54F/R127C,
N24E/R1 278, N24E/R159C, N24G/GS54/R127S, N24H/R159Y/T461, N24/R127V/R14V,
N24T/R127Q/R179F, RI27A/R]59V/R]79F, R127C/R14W, R127S/R159N/R123L,
R14A/N24F/R159L, R14A/R127L, R14A/R127Y/R159W, R14A/R159W, R14C/S114F/R159G,
R14F/R127L/R159F, R14F/R127Q/R159W, R14F/R127S/R159V, R14F/R127V/R159F,
R14G/N24L/R159G, R14G/N24S/R127C, R14G/R127C/G63E, R14G/R127G, R14G/R127P,
R14L/N24S/R159F, RI4L/N24V/R127S/R159], RI14L/R123L, R14L/R127C/R159G, R14L/R127S,
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RI4L/R127S/R159G, R14L/R127V, R14L/R127V/R159F, R14L/R127W/R123Y, R14L/R127Y,"
R14L/R127Y/R159F, R14L/R159G, R14L/R159L, R14L/R159S, R14L/R159V, R14L/R159W,
R14M/N24L/R1 59S/R123V, R14M/R159F, R14Q/R123F, R14S/N24E/R127W, R148/N24L/R159G,
RI4S/RI27L/R] S9F,kR14S/R127V, RI4T/RI4P/R159F, R14T/N24A, R14T/N24T/R127Q,
RI14T/N24T/R127Y/R159W, R14T/R127Y, R14V/N24A/R1271/R159A, R14V/N24D/R127C,
R14V/N24G/P189S, R14V/N24S, R14V/N24Y/R127S/R159G, R14V/R127A, RI4V/RI27C/R159S,
R14V/R127TM/R159V, R14V/R127S/R159G, R14V/R127T/R159Y, R14V/R127V, R14V/R]59F;
R14V/RI59V, R14V/R159W, R14W/N24T/R123E, RI4W/R123L, R14W/R123V,
R14W/R127Q/R159W, R14W/R159V, R159V/G49D, GO12D/R0O3SE/G065E, G012D/R035E/GO6SE, |

‘G012D/RO35E/Q081P, GO12D/RO3SE/R016S/A064T, GOI2D/RO3SE/R159W,

GO12D/R0O35E/R1791, GO12D/RO3SE/S092T/H 81V, R14/N24A/A64K/R123F/R159E/D184T,
R14VA64K/R123F/R159F/D184T, R14VA64K/R123F/R159E/D184T,
R14UN24Q/R35E/A64K/R123F/D184T, R14/N24Q/A64K/N67S/R123F/R159F/D184T,
RI4UN24A/R3SE/A64K/N67S/R123F/R1S9E/D18AT,
R141/N24A/R35E/A64K/N67S/G78D/R123F/D184T,
RI41/N24A/R35D/A64K/G78D/R123F/R127K/R159E/D184T,
R141/N24A/R35D/A64K/R123F/R12TK/R159F/D184T,
R141/N24T/R35D/A64K/GT8D/R123F/R127Q/R159F/D184T, R14/A64K/R123F/D184T,
R141/N24A/A64K/R123F/R1S9N/DI 84T, R14/N24Q/RISD/A64K/NGTS/R123F/R159K/D184T,
R141/N24E/R35E/A64K/G78D/R123F/R127Q/R159F/D184T, _
R141/N24E/A64K/R123F/R127K/R159K/D184T, R14/N24A/A64K/R123F/D1 84T,
R14VA64K/R123F/R127K/R159F/D184T, R14/A64K/R123F/R159E/D184T,
RI4VA64K/R123F/R159N/D184T, R14/A64K/R123F/R159K/D184T,
RI4VA64K/R123F/R127Y/R159E/D184T, R14U/N24A/R35E/A64K/N67A/G78D/R123F/D184T,
RI41/A64K/R123F/R127Y/R159K/D184T, R14U/N24Q/A64K/R123F/R127Q/R159K/D1 84T,
R14V/A64K/R123F/R159K/D184T, R14/N24Q/A64K/G78D/R123F/R127Q/R159N/D184T,
R14U/N24E/A64K/N67L/GT8D/R123F/R159K/D184T,
R141/N24A/R35E/A64K/G78D/R123F/R127K/R159E/D184T,
R14UN24Q/R35D/A64K/N67S/R123F/R159K/D184T, -
R14/N24A/R35D/A64K/N67A/R123F/R159F/D184T,
R141/N24E/R35E/G54D/A64K/N67L/G78D/R123F/R127K/D184T,
R141/A64K/G78D/R123F/R127Q/R159N/D184T,
R141/N24A/R35E/A64K/GT8D/R123F/R159N/D184T, R14VA64K/R123F/R127K/R159E/D18AT,
RI4U/N24A/R3SE/A64K/N67S/G78D/R123F/R127K/R159F/D184T, '
R14VA64K/G78D/R123F/R159E/D184T,

R141/N24E/R35D/A64K/N6TA/GT8D/R 123F/R159K/D184T, N24T/R35D/G78D/R159K,
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N24T/R35E/N67A/G78D/R127Q, N24Q/R35E, R127K/R159N, R35D/R159E,
R35E/G54D/N67S/G78D/R159K, N24Q/G54D/G78D/R159N, R127K/R159E, R127Q/R159K,
N24E/R3SE/G54D/N67S/R127K/R159N, R3SD/G78D/R159K, N67S/R159E, GS4D/R127K/R159K,
G78D/R127K/R159K, G78D/R127K/R159E, N24E/R35D/G78D/R127K/R 159N,
R35D/G78D/R127K/R159N, N24A/R3SE/G78D/R159N, N24Q/R3SD/N67S/R127K/R159E,
N24T/R35D/G78D/R159K, N67S/G78D/R127K/R159K, N24Q/R3SD/R127K/R159K,
N24E/G54D/G78D/R159K, R35SD/R159K, R3SE/R159K, R127K/R159K, R3SE/N67S/G78D/R127Q,
N24E/R35D/G78D, R35D/G78D/R127K/R159E, N24E/R35SE/GS4D/N67S/G78D/R127K/R] 59K,
N24T/N67S/R159E, N24D/R35D/G78D/R159F, N24Q/R35D/N67S/GT8D/R127K/R159F,
R35D/G78D/R127Q/R159K, G78D/R159F, N24A/N67S/R159K, G78D/R127Q/R159K,
N24T/GS4D/N67S/GT8D/R127Y/R159E, Rl4l/A63K/G78D/Rl23F/D184T,
‘R141/A63K/R123F/R159E/D1 84T, R14VAG63K/R123F/R159F/D184T,
'RI4I/A63K/R123F/R159K/D184T, R14VA63K/R123F/R159N/D184T, R14VA63K/R123K/D184T,
R141/A63K/R123Q/D184T, R14VA63K/R123Y/D184T, R14VA64K/G78D/T86K/T116E/R123F,
R14/A64K/T86K/T116E/R123F/R159E, R14/A64K/T86K/T116E/R123F/R159K, :
R14V/A64K/T86K/T116E/R123K, R14V/A64K/T86K/T116E/R123Q,
R14VA64K/T86K/T116E/R123Y, R14/GS4D/A63K/R123F/D184T,
R141/G54D/A64K/T86K/T116E/R123F, R14U/G54D/ST6N/A93H/R127K/R159K/1181Q,
R141/G54D/ST6V/A93S/R127K/R159K/1181K, R14/N24A/A63K/R123F/D184T,
R141/N24A/A64K/T86K/T116E/R123F, R141/N24E/A63K/R 123F/D184T,
R141/N24E/A64K/T86K/T116E/R123F, R14UN24Q/A63K/R123F/D184T,
R141/N24Q/A64K/T86K/T116E/R123F, R14U/N24T/A63K/R123F/D184T,
R141/N24T/A64K/T86K/T116E/R123F, R14/N24TST6N/A93H/R127TK/R159KA181Q, |
R14/N24TS76V/A93S/R127K/R159K/181K, R14/N6TAST6N/A93H/R127TK/R159K/181Q,
RI4I/N67LST6N/A93H/R127K/R159K/1181Q, R14UN67SST6N/A93H/R127K/R1S9K/181Q,
R141/R35D/A64K/T86K/T116E/R 123F, R14I/R35D/ST6N/A93H/R127K/R159K/181Q,
R141/R35E/A63K/R123F/D184T, R141/R35E/A64K/T86K/T116E/R123F,
R14U/R3SE/ST6N/A93H/R127TK/R159K/1181Q, R14/R3SE/ST6V/A93S/R127TK/R159K/I181K,
R14V/R35K/A63K/R123F/D184T, R14U/ST6N/A93H/R127K/R159E/1181Q;
R141/ST6N/A93H/R127K/R159F/1181Q, R141/S7T6N/A93H/R127K/R159N/181Q,
R141/S76N/A93H/R127Q/R159K/1181Q, R14VS7T6N/A93H/R127Y/R159K/1181Q,
R141/ST6N/G78D/A93H/R127K/R159K/1181Q, R141/ST6V/A93S/R127K/R159F/M 81K,
R141/S76V/A93S/R127K/R159N/1181K, R14U/ST6V/A93S/R127Q/R159K/M181K,
R141/ST6V/A93S/R127Y/R159K/1181K, R14M/GS4D/ST6N/A93G/R127K/R159K/T181K,
R14M/N24A/ST6N/A93G/R127K/R159K/1181K, R14M/N24E/S76N/A93G/R127TK/R159K/11 81K,
R14M/N24Q/ST6N/A93G/R127K/R159K/1181K, R14M/N24T/S76N/A93G/R127K/R159K/1181K,

R14M/N67S/ST6N/A93G/R127K/R159K/11 81K, R14M/R35D/S76N/A93G/R127K/R159K /1181 K,
R14M/R35E/S76N/A93G/R127K/R159K/1181K, R14M/S76N/A93G/R127K/R159E/1181K,
R14M/S76N/A93G/R127K/R159F/1181K, R14M/ST6N/A93G/R127K/R159N/1181K,
R14M/S76N/A93G/R1 27Q/R1 S9K/M 81K, R14M/ST6N/A93G/R127Y/R159K/M1 81K, %
R14M/S7T6N/G78D/A93G/R127K/R159K/1181K.

R B odh e SEQ ID NO:8 o AFE ofuwal IS ¥3helE ofE AEZFp~ (Cellulomonas) 69B4 3
ZHolAle} BlmE] MY AL e Y Z2EolA WHolAE AT} AR w3 oA, W
o)A+ SEQ ID NO:8 Oﬂ AFH oln Al HES £3etE ofAd AEZ HFA (Cellulomonas) 69B4 2 E|ofA|
o

o} vl MAE FHAJIES 248 2tEr. A5 53] ulgA sk FEA oA, WolAE S EEH A8
= oF Ags i?%o}l, 714 7] A #2 SEQ ID NO:8 o AFH ofv|wit AES XFete AERR A
(Cellulomonas) 69B4 Z=ZE oA A 2] X9} &53 XA o] FoFIT}:
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R14L/R79T, G12D/R35H/R159E, G12D/R35H/R123Q, GI12D/R35H/R123F/R159E,
G12D/R35H, G12D/R35E/R159E, G12D/R35E/R123Q/R159E, G12D/R35E/R123Q, G12D/R3SE,
G12D/R35D/R159E, G12D/R35D/R123Q/R159E, G12D/R35D, G12D/R159E, G12D/R14Q/R35H,
G12D/R14VR35H, 024E/G049A/A093H/R127K/A143N/R1 59Kﬁl 81Q,
N24M/S76V/A93H/R127K/R159K, R141/N24E/R35D/A64K/N67A/G78D/R123F/R159K/D184T
R127A/R159K, R141/G65Q, X RI14VG65Q/R159K R14I/S76V.

A4 TlebQl FaAdelA, Mol SEQ ID NOt8 o] AFE ofn:it AU ¥Fe: ofdd A%
(Cellulomonas) 69B4 ZZE|olAl¢}l nius] /MAE A iEs)] A4S zhe=r g E
A, BolAlE V2R AEEe ot A3S xdeta, o)A 7] XE

qEe ¥3stE AEZ R~ (Cellulomonas) 69B4 3= e obAl| o

NO24E/G049A/A093H/R127K/A143N/R159K/1181Q,
N024E/G049A/A093H/S099A/R127K/A143N/R159K/1181 TIVO90L,
N024E./GO49A/A0938/SO99D/RI 27K/A143N/R159K/1181Q,
N024Q/GO49A/A0935/S099A/R127K/A 143N/R159K/1181Q,
N024Q/G049A/A093S/S099A/R127K/A143N/R159K/11 81T, -
N024Q/GO49A/A093S/S099N/R127K/A 143N/R159K/1181Q,

NO024T/GO049A/A093 S/S099A/R127K/A143N/R159K/M8IT,

N024 W/G049A/A093S/S099A/R 127K/A143N/R1S9K/181Q,
N24A/GS4E/ST6D/A93G/R127K/R159K, N24E/A93G/R127K/R159K,
N24E/GS4L/ST6E/A93G/R127K/R159K, N24E/G54Q/A93S/R12TK/R159K,
N24E/ST6D/A93T/R127K/R 159K, N24M/GS4E/A93H/R127K/R159K,
N24M/GS4E/ST6N/A93S/R127TK/R159K, N24Q/A93G/R127TK/R159K,
N24Q/G54D/S76L/A93G/R127K/R159K, N24Q/G54V/S7T6E/A93H/R127TK/R159K,.
N24T/G54D/ST6V/A93G/R127TK/R159K, N24T/G54E/ST6V/A93H/R127TK/R159K,
N24W/G54D/A93H/R127K/R159K, N24W/S76E/A93G/R127K/R159K,
ROl4l/SO76A/A093G/R127K/Rl 59K/1181T, RO14I/S076A/A093H/R127K/R159K/1181Q,
ROI4!/SO76D/AO93H/R127K/R1 59K/1181Q, RO14U/S076D/A093H/R127K/R159K/I18IT,
RO141/S076D/A093S/R127K/R159K/1181T, RO141/SO076E/A093S/R127K/R159K/1181Q,
RO141/S076E/A093T/R127K/R159K/1181K, R0O141/S076/A093S/R127K/R159K/1181Q,
RO141/S076N/A093H/R 127K/R159K/1181Q, R014I/S076T/A093G/R127K/R159K/1181Q,
RO141/S076V/A093H/R127K/R159K/1181Q, RO14K/S076A/A093S/R127K/R159K/1181T,
RO14K/S076E/A093H/R127K/R159K/1181T, RO14K/S076E/A093S/R127K/R159K/M1 81T,
RO14K/S076T/A093H/R127K/R159K/1181Q, RO14L/S076A/A093H/RI127TK/R 159K,
RO14L/SO76A/A093H/R127K/R159K/1181Q, RO14L/SO76D/A093H/R127K/R159K/1181T,
RO14L/S076E/A093H/R127K/R159K/M181K, RO14M/SO76A/A093G/R127K/R 159K/ 81T,
RO14M/S076A/A093H/R127K/R159K/1181T, RO14M/S076A/A093S/R127K/R159K/1181K,
RO14M/S076A/A093S/R127K/R159K/181T, RO14M/SO76A/A093T/R127K/R159K/1181Q,
RO14M/S076D/A093S/R127K/R159K/1181 T, R0O14M/S076E/A093G/R1 27K/R159K/18IT,
RO14M/S076E/A093H/R127K/R159K/1181T, R0O14M/S076E/A093S/R127K/R159K/18IT,
RO14M/S076N/A093G/R127K/R159K/1181K, RO14M/SO76N/A093G/R127K/R1S9K/IBIT,
RO14M/S076N/A093H/R127K/R159K/1181T, RO14M/S076N/A093S/R127K/R159K/1181T,
RO14M/S076V/A093G/R127K/R159K/1181Q, R14I/N24Q/A64K/G78D/R123F/R159K/D184T,
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[0051]

[0052]
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R14I/N24A/A64K/N67S/G78D/R123F/R159K/D184T,
R141/N24Q/R35D/A64K/N67S/R123F/R159K/D184T, _
R14U/N24E/A64K/R123F/R127K/R159K/D184T, Rl4l/N24Q/A64K/R123F/RI27Q/Rl59K/Dl84T
R14U/N24Q/A64K/GT8D/R123F/R127Q/R159N/D18A4T,
RI41/N24E/A64K/N67L/GT8D/R123F/R159K/D184T,
R14UN24Q/R35D/A64K/N67S/R123F/R159K/D184T, R127Q/R | 59K, G78D/RI27K/R159K,
N67S/G78D/R127K/R159K, RISD/R159K, G78D/R127Q/R159K, N24A/N6TA/R159K,
T36S/R127Q/R159E, S1SE/T121E/R123Q, SISE/R3SH/R1SE, SISE/R3SE, S1SE/R1S9E,
SISE/R123Q, SISE/R123E, R79T/RI2TQ/R179Q, R3SH/RISIE, RISH/RI27QRR159E,
R3SF/R61S/R159Q, R3SF/R159Q, RISE/RISOE, RISER127Q, R3SD/RIS9E R35D/R127Q,
R16Q/R79T/R159Q/R179Q, R16Q/R79T/R127Q, R1I6Q/R79T/R123L, R16Q/R79T,
RI6Q/RISF/R123L/R159Q; R16Q/R1S9Q/R179Q, RI6Q/R127Q/R159Q, RI6Q/RIZ3L/R159Q;
'RI4QITI2IE, RI4Q/R3SE/TI21E, RI4Q/R3SE/R159E, R14Q/R3SE, R14Q/R35D/R127Q,
R14Q/R35D, R14L/R79T/R127Q/R159Q, R14L/R61S/RT9T/R123L, -
RI4L/R35F/R61S, R14L/R127Q/R159Q/R179Q, R14L/R123L/R159Q, R14/R3SE/R127Q,
R14VR35E/R123E, R14/R35D/R159E, RI4E/R3SH/R127Q, R127Q/R159E, R127Q/R159Q; -
R123Q/R159E, R123Q/R127Q/R159E, R123L/R159Q, R123L/R127Q/R159Q, R123F/R159E, -
R123E/R127Q/R159E, R123E/R127Q, G12D/SISE/RISH/R159E, G12D/S1SE/R35D,
G12D/S1SE/R159E, G12D/S15E, G12D/R35H/T121E/R123Q,
G12D/R35H/R159E,G12D/R3SH/R 127Q/R 1 S9E, G12D/R3SH/R123Q, G12D/R3SH/R123F/R159E,
G12D/R35H, G12D/R35E/R159E, G12D/R3SE/R123Q/R159E, G12D/R3SE/R123Q, GI2D/R35E,
G12D/R35D/R159E, G12D/R35D/R127Q, G12D/R35D, G12D/R159E, G12D/RI14Q/R35H,
G12D/R14Q/R3SD/R123H, G12D/R14Q/R159E, G12D/R14VR3SH, GI2D/R14E,
G12D/R127Q/R159E, G12D/R123E/R159E, R127A/R159K, R'14I/G65Q,’ ’
R14UG6SQ/R127TA/R159K, R14UG65Q/R159K, R14VR127A, R14VR127A/R159K, R14UR159K,
RI4VR35F, R14VR3SF/G65Q, R14VR3SF/G6SQ/R127A/R159K, R14V/RISF/RISIK, RI4UST6V,
RI4UT36S/G65Q/RI2TA/RIS9K, 2 R3SF/RI2TA/RISOK.

=
2
X

Bk E e SEQ ID NO 8 o Axe of
i

g8 ¥FE ofE AEZ R}~ (Cellulomonas) 69B4 3
g4 zg

<t glopA]l oA S Alg gt A A 7E
ool A, WelA = 6}71:%?—151 ﬁ%fﬁ]t o A3 gatar, o714 7] 2gL SEQ 1D NO:8 o FH ofv]
d& xgge= AERZEU~ (Cellulomonas) 69B4 sZgolAl Ao 99 FEE 9|l A

Oy

rﬁ ally

O

A=
z

o\ o
N

N24F/R159G,/N24F/R159L/R123V, N24I/R127S,/N24L/R159S, N24S/R159A,

N24V/R159L, N24Y/R159F, R14A/N24K/R127S, RI4A/R159W, R14L/N24Y, R14L/R159G,
R14L/R159S, R14L/T109M, R14L/T39P, R14M/R159W, R14S/N24V, R14S/N24Y, R14T/N24A,
R14V/N24G/P189S, R14V/R159W, R127A/R159K, R14/G65Q, R14V/S76V,
R14U/G65Q/N67L/R159K, R14U/G65Q/R159K, R14V/S76V, R35F/R159Q, R16Q/R79T, R1I6Q/R3S5F,
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R16Q/R159Q, R14L/R79T, R123L/R159Q, G12D/S15E, G12D/R35H, G12D/R35D,
NO24E/G049A/A093H//R127K/A143N/R159K/1181Q,
NO024H/S076A/A093 S/SO99A/R1 27K/R159K/G054H/L069H, ) ‘
NO024H/S076A/A093T/S099G/R127K/R159K, N024L/S076V/A093S/S099A/R127K/R159K,
N024Q/G049A/A0935/S099A/R127K/A143N/R159K/1181T, ‘
NdZ4T/GO_49A/A093$/SO99A/R 127K/A1 43N/R 159K/1181T, N24E/GS4Q/A93S/R 127K/R159K,
. N241-I/A93H/R127K/R1 59K, N24H/G54L/S76V/A93H/R127K/R159K, :
N24L/GS4Q/S76NA93H/R1 27K/R159K, N24M/A93G/R127K/R159K;
N24M/C54E/A93H/R127K/Rl 59K, N24M/S76V/A93H/R127K/R159K,
N24Q/G54Q/ST6T/A93H/R127K/R159K, N24Q/S76A/A93G/R127K/R159K,
N24T/G54Q/ST6N/A93G/R127K/R159K, N24T/S7T6I/R127K/R159K, .
N24W/G54D/A93H/R127K/R159K, N24W/S76A/A93H/R127K/R159K,
N24W/S76T/A93G/R127K/R159K, N24W/S76V/A93G/R127K/R159K,
N24W/S76Y/A93G/R127K/R159K, R0O141/S076A/A093G/R127K/R159K/1181T,
"RO14I/S076A/A093H/R127K/R159K/1181K, RO14I/S076A/A093H/R127K/R159K/1181Q,
RO141/S076A/A093H/R127K/R159K/1181T, R0O14/S076D/A093S/R127K/R159K/T181T,
RO141/S076E/A093T/R127K/R159K/1181K, RO14I/S076N/A093H/R127K/R159K/1181Q,
RO141/S076V/A093H/R1 27K/R159K/1181Q, RO14V/S076V/A093S/R127K/R159K/1181K,
RO14K/S076A/A093S/R127K/R159K/1181T, RO14K/S076E/A093H/R1 27K/R159K/1181K,
RO14K/S0761/A093S/R127K/R159K/1181T, RO14K/S076T/A093H/R127K/R159K/1181K,
RO14K/S076T/A093H/R127K/R159K/1181T, RO14K/S076V/A093H/R127K/R159K/1181K,
RO14L/S076A/A093H/R127K/R159K, RO14L/S076A/A093H/R127K/R159K/T181Q,
RO14L/S076D/A093H/R127K/R159K/1181T, RO14L/S076E/A093H/R127K/R159K/1181K,
RO14M/S076A/A093G/R127K/R159K/1181K, R0O14M/S076A/A093G/R127K/R159K/1181T,

' R014M/S076A/A093H/R127K/R159K/T18IT, RO1 4M/S076A/A093S/R127K/R159K/1181K,
R0]4M/SO76A/A093S/R1 27K/R159K/11 81T, RO14M/S076A/A093T/R127K/R159K/1181 Q,
R0O14M/S076I/A093H/R127K/R159K/1181T, RO14M/S076I/A093S/R127K/R159K/1181T,
RO14M/S076N/A093G/R127K/R159K/MI8IK, R0O14M/S076N/A093G/R127K/R159K/1181T,
RO1 4MISO76N/AO93H/R127K/R1 S9K/1181T, R014M/SO076N/A093S/R127K/R159K/1181T,
R0O14M/S076T/A093H/R127K/R159K/I1181K, R0O14M/S076V/A093G/R127K/R159K/1181Q,
RO14M/S076 W/A093H/R127K/R159K/1181K, R0O14M/S076Y/A093H/R127K/R159K/1181K,
RO14M/S076Y/A093H/R127K/R159K/1181T, GO12D/RO35E/D184N, G012D/R0O35SE/N067K,
R141/A64K/R123F/R159F/D184T, R14I/A64K/R123F/R159F/D184T,
R141/N24Q/A64K/G78D/R123F/R159K/D184T, R14/N24Q/A64K/N67S/R123F/R159F/D184T,
R141/N24Q/A64K/N67A/R123F/R159K/D184T,
R141/N24A/A64K/N67S/G78D/R123F/R159K/D184T, R14I/A64K/R123F/D184T,
R14I/N24A/A64K/R123F/R159N/D184T, R14I/N24Q/R35D/A64K/N67S/R123F/R159K/D184T,

[0053] R141/N24Q/A64K/N67A/R123F/R159K/D184T, R14/N24E/A64K/R123F/R127K/R159K/D184T,
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[0056]
[0057]
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RI4N24A/AG4K/R123F/D184T, RI4VAS4K/R123F/RI12TK/RIS9F/DI184T,
R14/A64K/R123F/R159N/D184T,
RI4V/A64K/R123F/R159K/D184T, R14V/A64K/R123F/R127Y/R159K/D184T,
RI4UN24Q/A64K/R123F/R127Q/R159K/D184T, R14VA64K/R123F/R159K/D184T,
RI4I/N24Q/R35D/A64K/N67S/R123F/R159K/D184T, '
R14/A64K/N67S/G78D/R123F/R127K/R159K/D184T, _
'RI4I/N24Q/A64K/N6TA/R 123F/RI12TK/R 159K/D184T, R127K/R159K, N24A/N67S/R159K,
N24A/N6TA/R159K, R14VA63K/GT8D/R123F/D184T, R14VA63K/N67A/R123F/DI 84T,
R141/A63K/N67L/R123F/D184T, R14/A63K/N67S/R123F/D184T,
R14V/A63K/R123F/R159F/D184T, RI4UA63K/R123F/R159K/DI 84T,
R141/A63K/R123F/R159N/D184T, R14VA63K/R123K/D184T, R14VA63K/R123Q/D184T,
R14/A63K/R123Y/D184T, R14/A64K/G78D/T86K/T116E/R123F,
R14/A64K/N6TA/T86K/T1 16E/R123F, R14VA64K/N6TL/T86K/T116E/R123F,
R14VA64K/T86K/T116E/R123F/R159K, R14/A64K/T86K/T116E/R123K,
R14/GS4D/A63K/R123F/D184T, R141/G54D/A64K/T86K/T116E/R123F,
RI4UN24A/A63K/R 123F/D184T, R14/N24A/A64K/T86K/T116E/R123F,
R14UN24A/ST6V/A93S/RI27TK/R1S9K/I 81K, R14UN24E/A63K/R123F/D184T,
R14UN24E/A64K/T86K/T1 16E/R123F, R14UN24Q/A63K/R123F/D184T,
R14UN24Q/A64K/T86K/T1 16E/R123F, RI4UN24Q/ST6V/ASIS/RI2TK/R ISOKISIK,
R14I/N24T/A63K/R123F/D184T, R14UN24T/A64K/T86K/T116E/R123F,
R141/N24TS76V/A93S/R127K/R159K/1181K, R14UN67SST6N/A93H/R127K/R159K/T181Q,
R14/R3SE/A63K/R123F/D184T, R14VR35K/A63K/R123F/D184T, '
R14/ST6V/A93S/R127TK/R159F/11 81K, R14VST6V/A93S/R127K/R1SIN/MIBIK,
R141/S76V/A93S/R127Y/R159K/1181K, R14M/N24T/ST6N/A93G/R12TK/R1S9K/ 81K,
R14M/N67S/ST6N/A93G/R127K/R159K/I 81K, R14M/ST6N/AI3G/R12TK/R159F/18IK, 2
R14M/S76N/G78D/A93G/R12TK/R159K/1 81K.

A FEdelM, wWolAl= SEQ ID NO:8 e @_T}J opilat MAS s oY AERE
(Cellulomonas) 69B4 ZZEolAlel nlws] /fAE 2A7AAH AHes A4S zret), Q. uez s
TEeolA, WolAlE 7|25 H AYgHE s X]%E EZFelaL, of7]14 471 218k SEQ ID NO: A
oful At MEE xFete AEZHE U2 (Cellulomonas) 69B4 2 EolA|o] <] f]x|e} F5 3 A4 o]
Z}:

R14N/R127K/R159L, R14I/A64K/T86K/N112E/R123F/D184T,
G12D/R35E/G63R/R79K/T109M, R14L, G12D/R3SE, 2
R14M/S76D/A93H/R127K/R159K/1181K.

B orgE 7k Ao, WHolA= SEQ ID NO:8 o AF® ofnjmal IS Eesli= oy AEmRY
2~ (Cellulomonas) 69B4 Z=ZEobAl|e} vlas] /Ndd 95 AA S4& zet. YR uhA g A,
oAl sl AH AduE= ve Agke Eekstar, o7]A A7) A€k SEQ ID NO:8 o AFE ofvi=al A
S X§st= AEZE Y2 (Cellulomonas) 69B4 X ZE|olA|o A 2] 9x]9} F53F | X|ol| A o]Fo]xt}:

_18_



[0058]

[0059]

[0060]

GSA4E/R14L, N24D/R127Y/R159V, N24E/R127S, N24E/R159C, N24F/R159G,
N24F/R159G/GS4E, N24F/R159L/R123V, N24G/R127Y, N24H/R159Y/T461, N24V/R127S,
N24I/R127V/R14 /N24L/R159S, N24S/R159A, N24V/R127M/R159V, N24V/R127S/R159H,
N24V/R159L, N24Y/G54A, N24Y/R127L, N24Y/R127S, N24Y/R127V, N24Y/R159F,
R127A/R159F, R127H/R159Q, R127H/R159T/S185F, R127M/R159V, R127S/R159G,
R127S/R159L, R127T/R159F, R127V/R159G, R127Y/R155L, R14A/N24K/R127S, .
RI4A/R127Y/R159W, R14G/N24S/R127C, R14G/R127G, R14L/N24D, R14L/N24Y, R14L/R123L,
RI4L/R127S, R14L/R127V, R14L/R127Y, R14L/R159G, R14L/R159S, R14L/T39P,
R14M/N24L/R159S/R123V, R14M/R159F, R14M/R159W, R14Q/R123F, R14S/N24E/R127W,
R14S/N24V, R14S/N24Y, R14T/N24T/R127Q, R14T/R127Y,

R14V/N24D/R127C, R14V/N24G/P189S, R14V/N24L/R127F, R14V/R127A, R14V/R159F,
R14V/R159W, R14W/N24A, R14W/R123L, R1I4W/R123V, RI4W/R159V, R159V/G49D,
R159V/R123G, NO24E/GO49A/A093H/R127K/A143N/R159K/1181Q,
NO24E/G049A/A0935/S099D/R 127K/A 143N/R159K/1181Q,
N024Q/GO049A/A093S/S099A/R127K/A1 43N/R159K/18IT,
N24A/GS4E/ST6D/A93G/R127TK/R159K, N24E/A93G/R127TK/R159K,
N24E/G54L/S7T6E/A93G/R127K/R159K, N24E/G54Q/A93S/R127TK/R159K,
N24E/S76D/A93T/R127K/R 159K, N24H/G54E/A93G/R127K/R159K,
N24L/ST6T/A93G/R127TK/R 159K, N24M/A93S/R127K/R159K, N24M/A93T/R127K/R 159K,
N24M/GS4E/A93H/R127K/R 159K, N24M/GS4E/ST6N/A93S/R127K/R159K,
N24M/S76V/A93H/R127K/R159K, N24Q/A93G/R127K/R159K,
N24Q/G54D/S7T6L/A93G/R127TK/R159K, N24Q/G541/ST6T/A93G/R127TK/R159K,
N24Q/G54Q/A93G/R127TK/R159K, N24Q/ST6A/A93G/R127TK/R159K,
N24T/G54Q/ST6N/A93G/R12TK/R159K, N24T/G54Q/ST6V/R127TK/R159K,
N24T/ST6/R127K/R159K, N24W/A93G/R127K/R 159K, N24W/GS54D/A93H/R127K/R159K,
RO14V/S076A/A093G/R127K/R159K/1181T, RO14/S076A/A093H/R127TK/R159K/1181Q,
RO141/S076D/A093H/R127K/R159K/1181Q, R0141/S076D/A093H/R127K/R159K/I181T,
RO141/S076D/A093S/R127K/R159K/1181T, RO141/SO76E/A093S/R127K/R159K/1181Q,
RO14V/S076E/A093T/R127K/R159K/11 81K, RO141/SO76N/A093H/R127K/R159K/1181Q,
RO14L/S076A/A093H/R127K/R159K, RO14L/S0T6A/A093H/R127K/R159K/1181Q,
RO14L/S076D/A093H/R127K/R159K/1181T, RO14M/S076A/A093G/R127K/R159K/1181T,
RO14M/S076A/A093S/R127K/R159K/1181K, RO14M/S076A/A093S/R127K/R159K/T1 81T,
RO14M/S076A/A093T/R127K/R159K/1181Q, RO14M/S076D/A093S/R127K/R159K/1181T,

RO14M/S076E/A093H/R127K/R159K/1181T, RO14M/S076E/A093S/R127K/R159K/1181T,
RO14M/S076N/A093G/R127K/R159K/1181K, RO14M/SO076N/A093G/R127K/R159K/11 81T,
RO14M/S076N/A093H/R127K/R159K/1181T, RO14M/S076N/A093S/R127K/R159K/181T,
T36S/R127Q/R159E, S1SE/R3SE, SISE/R35D, S1SE/R159E, S1SE/R127Q, SISE/R123Q,
SISE/R123E, RT9T/R127Q/R179Q, R3SH/R159E, R35F/R61S/R159Q, R35F/R159Q, R3SD/R127Q,
R16Q/R79T/R159Q/R179Q, R1 6Q/R79T/R123L, RI6Q/R79T, RI6Q/R3SF, RI6Q/R159Q/R179Q,
R16Q/R159Q, R14Q/T121E, R14Q/R35E, R14Q/R35D, R14Q/R123Q, R14L/R79T, R127Q/R159E,
R127Q/R159Q, RI123Q/R159E, R123L/R159Q, R123F/R1 SOE, G12D/S1SE, G12D/R3SH/R1S9E,
G12D/R35H/R123Q, G12D/R35H, G12D/R35E, G12D/R35D, G12D/R159E, G12D/R14Q/R35H,
G12D/R14VR35H, G65Q/R127A/R159K, R127A/R159K, R14/G65Q, R14V/G65Q/N6TL/R159K,
R14V/G65Q/R127A, R141/G65Q/R127A/R159K, R141/G65SQ/R159K, RI4VRI27A,
R14UR127A/R159K, R14U/R159K, R14VR35F, RI4VR35F/G6SQ,R141/R3SF/RIS9K R141/S76V,
2 R3SF/R127A/RI59K.
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A% g
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st FH A, WolAE 7] BYR o]Foj TFOoRKE HAElEE R 2 A o) X3S xZEE,
o714 g7] AL SEQ ID NO:8 o Ax% AEZ 272~ (Cellulomonas) 6984 L&
globAof| A o] 91X e} F5g YA A o] Fo X!

1,2,4,7,8,10,11, 12,13, 14, 15, 16, 22, 24, 25, 32,

34, 35, 36,37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 57, 59, 61, 62, 63,
64, 65, 66, 67, 68,69, 71,73, 74, 75, 76, 77,78, 79, 80, 81, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93,
95,99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118,
119,120, 121, 123, 124, 126, 127, 128 130 131,132, 133, 134,135,137, 143 144, 145, 146, 147,
148, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 170, 171,
173,174, 175,176,177,178, 179,.180, 181, 182,183, 2! 184,

45 53] b e %Lfaoﬂoﬂﬁ, Aol A ZRelobAl= SEQ ID NO:8 ol 5 ofw:it MES E3she op Y
AE 22 (Cellulomonas) 69B4 Z=mEopA| 9} HluLs] shit o] el /e 548 zh=th, AR 53] nt
FAF Tl 1 Shub ool @dd S48 Ak ok, A, AHARL ke, AR TR, A
A5, BLAS /Mo R ool o mRE HEd.

EH 2wy =

A olel ol M-S T obrlwedt 4GS e A7 ZzHolAl WolAE s
i) = ] ]

= 2
= YW EULEE Ade ¥x3dske HE HEHE A, o7)A A4

b MEs xggete AEEZEuU~ (Cellulomonas) 69B4  ZZElobAlol el X9k F53  Y|oA
o] Fo] zlt}. ok E 0 sy o] wd HEHE 23 S5 AIXEE AT A5 v g
T, F AxEs vpEd# 2~ F (Bacillus sp.) ola, dX g FdAA, £F H]J~ »E ¥ Enfo]
A2~ % (Streptomyces sp.) ©]al, EUE AX b2 34 ]"1, & AE= olxdHEdFE2~ £ (Aspergillu
sp.) °lal, dF EOE F7to] FEHAA, &5 AXx= E " Zn} % (Trichoderma sp.) olt}, w3k
e Al ZrEolA] WolA B S5 MEE Zﬂ%?ﬂ"ﬂr.

ek B oS 2 ) o]de] oluiAl A &S xFEtE ofv| At AES ZEe A™ ZREoolA WolA 9 "é—‘?—
o] A& x 3= S

=es Assta, WW i]i&% 2ol AlFE, SEQ ID NO:8 ol 53 ofmlest A
AoNA el A b FE 7 AAANA o] Fol

EE E wge 2 ) ol opulial A#e EISHE oAl AAS 2 AW Zruold] WelAE 7Y
E ZeRdeds NS Fhw AT, o714 47 AT SEQ D N8 o AFH opulwit Ade

= =1 = o
st AEZ XY (Cellulomonas) 69B4 EZE|olAo ] $1x]9} F&538 $x|o|A] o] F o}, 2 ok
2 2 7 olFe] op|xAt X3S X FSHE obv|at AEE Ze MY ZRE oA WelAE

g3t
HeEE AESs ¥t By WEE FULE ATsta, o714 4] 32 SEQ ID NO:8 o dwd ofv
Ags zeteE AZZ R~ (Cellulomonas) 69B4 *LEEHO}ZJ]OHHQ] x99} 53 YAA o] Folxith
ek 2 dye s ool Wy WEHE i?}o}‘:’ /‘ﬂig b Easia= IR upA gk FdA A, &
T Axes wpdes F (Bacillus sp.) O]"’, AH o2 A, w5 Axs AEFEvOMA F
(Streptomyces sp.) ©]il, TETIE AR v}E FI oA, «F /H]EL of~m|2dF 2 F (Aspergillus sp.)
ola, AR EUE F71e] FHAdA, &5 /‘ﬂ;b Egmd2n} & (Trichoderma sp.) ©]t}. wal 2 o

g Al ZREokAl WelAl A w5 H]ig Algghet.

b o 9 g o]Abe] olm-al X3S EaEE ojulnal IS
d 2RES FHE AFeta, o714 7] A3 SEQ ID NO:8 o diE ofm gt MES 2
U2 (Cellulomonas) 69B4 2 H|o}A| ] Mol 99} BEa 9 x|o| A o] Fo] L}, o) 2)
A, AP 2 ES s o] el HolAl Aljl ZRE ]OFﬁ E3hekal, of7]A Al 2okl SEQ ID NO:8 ol
AuE Al ZmEopA et WstA w } Lla iRy A vpgA g ool A, X &2 SEQ ID NO:8
o A oAt MEE Efete AERRUA ( ulomonas) 6984 ZZHotAlol ] sl7] 9|8 F5F
Al A o] Fol Xt}

>(\1
ﬂmﬁ

H~l
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1,2,3,4,7,8,9,10, 11, 12, 13, 14, 15, 16, 18, 19, 22, 24, 25, 26, 27,
28, 29,30, 31, 32, 33, 34, 35, 36, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 51, 52, 54, 55, 56, 57,
59, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 83, 84, 85, 86, 87,
88, 89, 90, 91,92, 93,96, 99, 100, 101, 103, 104, 105, 107, 109, 110, 111, 112, 113, 114, 115, 116,
117, 118, 119, 121, 123, 124, 125, 126, 127, 128, 129, 130, 132, 133, 134, 135, 136, 137, 140, 141,
142, 143, 144, 145, 146, 147, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163,
164, 165, 166, 167, 168, 170, 171, 172, 175, 176, 177,179, 180, 181, 182, 183, 184, 185, 186, 187,
188, 2! 189.

szulobAl, ebdetolal, #stobAl, whykvtolal, HEvtolal,
oﬂul**‘eﬂ}ow Aol E o] Foll FomRE AusE sht ol ge] BAH &

ek 2 e 2 U o) opnAal X EE EFIE ofv At AMES e AR ZRE oA WolA H dh

ool AAZAE EF = ZAAES FUIR AT, 7|4 7] X8 SEQ ID NO:8 o] A ofw| Ak

S Z3ste MEZFUA (Cellulomonas) 69B4 EZEolAlo Aol X9} E53F YA oA o] FojAT),

3] v gk oA, g skAlE BAL,

ZYME 2 AL qAARFE A=) dF F7te] 53] vigAe Fdd ]"1, A AAA = Lol

oA ARBAA N i AP ZZeolA HolAES oAl 71T}, A5 U2 7k FEdoA, A|
ZRE oA WolAl= A7k A o= kg WolA o]t

=4
A% vk PN, 2T A4 24Tl A 53

o

g B AW 2 ) o) ofuAl XEE xFetE ofniAil AES Zhe Al ZEE oAl WolAE 0.0001
QRS 233 A ZAAES AFTEaL, o714 A7) X3S SEQ ID NO:8 o Aid o}
E2 %2~ (Cellulomonas) 69B4 E=ZEJolA|o A X9} F53F XA o] Fo|x
LO#]OHH, Zi*é%% st o] 9] Hlal MEEHOM] Ho WA ok 0.5 &
1 F%2% 233
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N
=

ol ofn| At X FE EFFE ofv| At AEE ZEe AR ZREHokA| WolAE X Al
S F7FE AlFstal, o714 471 A8k SEQ ID NO:8 Oﬂ A= = =
ulomonas) 69B4 E ZEo}A|o 2] QJx]¢} 5 15 =
t}. A5 oAl FEd A, A 2AES T, TJr% EE AA i*é%"]r/}.
B

oo r nH>1—t:lm9:.“:n:i_,VLo$&._YL

b BN

S oX of

o o rlo
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f
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[e]

BB WRe a7 2) 2 b) VAR e AF Ee ATB: 2) A4S Tda w2
g B owde] st olatel A4 2AET AFAVE v W b) dolz mY w= 2L A4 9
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4

FFI 3 3 F
%)

L]
ol
o

obu] 2t A

Ak,

1

AR W/EE ASAF FE 298S ATHT, o714 7] AR SEQ D N0:8 o AF
& ¥l AE2RU2 (Cellulononas) 6984 Zzelopalo] Ao 179 E5a 0|4 o]

W 2 ) ole] opulicdt @ ¥Feh ofmieit D Z AR ZEo
Ao] 2AHAEE AFsta, 714 7] Ag-e SEQ ID NO:8 o A7 opnlieit Ha&

E'—Ur’\ (Cellulomonas) 69B4 Z=E|olA|oA 9] 92|} E53 XA o] Fo|zIt},

2
o o1
1
of
ol

e ot
h

ZEHo] 7hg3 dy
T 1 & ZgAns pHPLT-ASP-C1-2 o] A EE A &3},

T 2 = ZgAn|= pXX-Kpnl 9 AEE AF-3Ht).

H
w
rlo

Zet2u= pHPLT o] A =& A3t

ki

4 = Zg2u= pUC18 o A =S Awdit).

ki

5 & Zgkan|= pUCI8-ASP ¢ A =& A &3k},

6 = HEPES ¢k5deol At a2 HETERH (tergotometer) AP AI}E RAFE A& AAS
(52 €< 0.55 ppm °)ATh).

RuA

% 7 & HEPES &599] EAslolA Fad HEDEnEH AFe ZA3E RAgTE A& AASY (a4 8352
0.55 ppm ©]AThH).

2 e ge X8-S 7 A4t U}O]ii:”\]lﬂo}oﬂ % (Micrococcineae spp.) A& Z2HoLAE A3},

2 O A3E 7H Al- Z2EokA|, AV ZRHoAE AWt DNA, ZEHolAE 295

) 1 DNA 2 FAASE S5 Ax, 2 55 Axd o3 Add a8 A

e “:f‘f} %‘7] *ﬂ% TrHolAl WolAE EFst= A 4= (A& =
©

rlr
e S
o=
Ll
ke
o
p‘LA
re o
J
i)
1z
v

Agdd. 53 ugEd AN, ¥ odge B

AA 24=), 5
el
| (5, WolA]) ZRH oS AlE gt olelgh WolA LR HolA|=

o

N

Foil

[

T

o

oX,

ol ;

ok,

N

do

ot
O 4 K o2
oo ol

to S ro

Ay Tl
9r
Q‘L
N
K9
I
El
2
M
4r
=
ot
=

EA AAEA Ferd, 2 dE ] Arjee BA vl e A AES, nAES, 9 AxF DNA o F
% ZgrET ol gt 7l FEAlA TAE e, B £ 4 7'45: =i
o 71AE] Ytk (E E°], Sambrook et al., "Molecular Cloning: A Laboratory Manual", Second Edition
(Cold Spring Harbor), [1989]); % Ausubel et al., "Current Protocols in Molecular Biology" [1987]
FE). 2] A7) B olat Bl AFE RE 598, 53 &4, =i 2 TEE o7 FxEA 2o
dA o QJLHT.

e

2ol TEA AoHA &g , =l AF
|5 &= vk Fd3k grE ”EEP o [Singleton and Sainsbury, Dictionary of Microbiology
and Molecular Biology, 2d Ed., John Wiley and Sons, NY (1994); 2 Hale and Marham, The Harper Collins
Dictionary of Biology, Harper Peremnial, NY (1991)] 2 WdAollAl & o Al&EE B2 8ojo dut
ARl AR ulE AlTgTt. 2ol 71" A FAAY s Ao By 9 Edo] & UH o A4
of Ab&dE g AARE, wiEAE Y 54 o 7iAl"ET. webs, viE olate] Hej¥ §ol= A
24 HAAE 22 U5 A8 Z1AET. gk, 2ol AFREHE vkel o], drdo= Eo] B ea)

| = =
A Al ANsA W @ B4y dash TPE. SR AsE d9E 4o £E xged. o

LRl 7l R AsE fole 2 BHo] FHahe Tl Al T
=
=

wE
o,

[*]

=
=
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ke Gl ola) At

w2y dAs vgEA AFEA G, 25 G el e e AA, EAdEe, vAss, Az
& DNA 7= H EE MAEH ] B Tles ARG

FIR, B AdH EAT JAZRA PAAME F2T 5 e B dge s Y == T Algke]
o}Ut}. upglx], Hi2 olsle] AHeojH foj= HAARA W :
ol = Etatar, o olalE &olatAl sh7] 8], vl &7t dhrlel el 7491 g9
AA7F Zx2A4 AeH = 53 &9 ¢4 U35 10/576,331 3o AlF-Hr).

En;zineerin;z/Blotechnolo;zV, [1988]). 5 £, %Q@%"Gﬁ a4 5”4 714& 7rrEdlEie
ZrYolA Y& A= vl ARl o FelE ¢ gl TRk EE duld e &4 9]
of &3 A% 7dole, ty-mE FhAQl (Sigma C-9801), & bzl (Sigma C-9879), A& Agh~dl
E-1625), = 2 #Alg}el (ICN Biomedical 902111) o] ESFE L} oo Aty = AL ofyt}, o3l 71dS
AREEhE vl AN Il & dEA v (elE E0f, WO 99/34011 % B = 53 WE 6,376,450
I Fx, FEREA JAEE). pNA AW (4= Eo], Del Mar et al., Anal. Biochem.,
99:316-320 g 24 54 =5 SAHs=d AHE Ao
&7 A - dded-p-HEZ o d
HEg o 2 HE 9] A %9
of nl g, 3, 280 nm oA &F

T
.
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off
o b

Eof AlEE = niel e 8o "ASP TR EobA " "Asp ZZEokA]," & "Asp," & o 7AH AH ZT2

Els 5 oupgh e FE oA, Asp ZREOMA= AEZ R (Cellulomonas) 5 69B4 =
FH 5% 69B4 ZRHOIAEA B itE ZEgobA|oltt. arg, urgAgk FE oA, 8o
"69B4 ZEEoMA|" = SEQ ID NO:8 o AlEH A HAAo=R X s+ ofiil AES e AERHUA
(Cellulomonas) T3 69B4 (DI 16035) =¥ fa8 Al WAA 4% wzddAs @ad.  gerdal
T oA, B e AP ZaHolAe] RS AT},

go] "AMEER~ (Cellulomonas) ZEE oAl A" & AdA WA ZREoAlE 3= ERUA
(Cellulomonas) 5 69B4 L& Z|wEHLHE MY FH9 45 Z2HolAe ddxow <o ]ﬂ% ofu| =
A EE 2t Ad 2 ZEHoklE wekal, 7] ZEHokl= ol E ko] o mEE AR ZEH|

olAle] 7% EAES HAg. A5 FddeA, 7] Z2HoMA FEe "HAEZEUY" o2 BT},
Eo ALg-¥+= vlel 22, 8o " 2yolA WolA " "ASP WHo]A| " "ASP EZEolA] WolH " W "69B4 X
ZE|olAl WHelA" = ok ASP o 53] 1 7|50l FAstY, oFAY R E oA A Fo] Aol H&= o]

bk A T BNl (dE 5o, A% & Ze ZEHOHE FEE S AHgEH i]%‘rOﬂ ofel =
I ofH|Al 7] T A BE VIRl vhd ) dRE a8 o) AF- FdelM, 2 Eve] LR
ofAl wolAlol= ZzEobAl WolAle] A FEjrt EAEI, vhE T, E THS O]Eif‘f} ZZHopA
HolAo] Z2- gl ZIIZ -GS A3}

Hoo] &= niep e "AEZRwuys £ (Cellulomonas ssp.)" & "AEZ R U~ (Cellulomonas)" £
e e & ey, o)A AE Ry tAole] I} (Family Cellulomonadaceae), vlo]aZ A o}of] o}

(Suborder Micrococcineae), <tE|:mlo]lMEa]2~ & (Order Actinomycetales), <}ElX=®re]|g]o} 7+ (Class
Actinobacteria) ¢ ¥4¥o g EHEE 23-9A4 vhg gofolt}. A=Z272~ (Cellulomonas) <ol 3k
&A1 /A JHe] Yrhe Ao QA HT. ez, Syds ARFE THol XHE Ao

SEEES
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Bde AlgE= wiel @, "2REdEDloOA~ F (Streptomyces ssp.)" < "ZEEUlO|AX
(Streptomyces)" &W  ueo = TS e, oA zEREulo|MEAold] I (Family
Streptomycetaceae), Z~E#IEn}o]AJdo}lo] o} (Suborder Streptomycineae), }E]x=mlo]d&#|2~ & (Order
Actinomycetales), 2tE]x=Hre|g]o} 7+ (Class Actinobacteria) ¢ ¥dPo g EFEE I9-%A v golo]t},

2~EREnlo] A2 (Streptomyces) EHol digh A &A1 7/ sl k= AoR AA H). a9

ng, Hddls AR Wl ¥HE Jlew dAHEn.

it

Eo] AlgE+E vkel e "mpAd 2~ (Bacillus) &' o+ B. B "z~ (B. subtilis), B. gAYEEr] 2~
(B. licheniformis), B. #&F2 (B. lentus), B. E#H|2 (B. brevis), B. XHZHZZIF~ (B.
stearothermophilus), B. &Z=2dF~ (B. alkalophilus), B. o}dZg# A )dl~ (B. amyloliquefaciens),
B. &&$A (B. clausii), B. &2%&*~ (B. halodurans), B. #7}e|g]¥ (B. megaterium), B. o}lZa+A
(B. coagulans), B. AZF&~ (B. circulans), B. 9% (B. lautus), % B. F#HXdA~ (B.
thuringiensis) 7} X &=} o]ol A== =, GAAANA A E vpe}p o] "wpde] A (Bacillus)" &9 W]
o] BE Fo| xFH. v 2~ (Bacillus) &l gk X&AQ &/3H4 Ade] ke Aoz 1A H

agrR, £90E olAlE "Aontdel A AHoEHERIAZ A (Geobacillus stearothermophilus)”
I E2E= B, AHoRHERIFE A (B, stearothermophilus) ¢F Z& olgld F7AS E3s) o]o] A ats
RE, AEFE 9o TIHE Aow <xdn, bae] EAtelA el Ui WRAEAS] AL, 4]
Aol e A WA dexZF2upa e~ (Alicyclobacillus), <3uba e~ (Amphibacillus), oFdl$-guyn}
18]~ (Aneurinibacillus), oF5AIRFE# 2~ (Anoxybacillus), Bduv|vlde]~ (Brevibacillus), ZEZupdei
(Filobacillus), Zefdz]ubdel2  (Gracilibacillus), E=Z#Fdzlx  (Halobacillus), Shollujupade]x
(Paenibacillus), Arglupadels (Salibacillus), HIEXuWFA# 2~ (Thermobacillus),  $-dlojupaelx
(Ureibacillus), @ H]2xupael~ (Virgibacillus) o HEHox EFsta, vpade] 2~ (Bacillus) £ &
s At Aoz E.

ol gEagdon AgHE go] "ERZUoEs W ray " & oele] zoje] e F3
A GH (HRFIACEE TE geAdR o) B BT, 4] Sofdi Ba-, o]F- i A
-7} DNA, A% DNA, cDNA, RNA, DNA-RNA #&, T+ Fd 2 3

gatstdow AdE w-ded Be fud FRdeds 4r)E
& op. e ZyyEUedse w-A@H o
ol QIERE pRNA, tRNA, rRNA, 2/EAFQ], cDNA, A=
o

m>11m£_“é__ﬁ

H ’
L WE], gl Ade] wlE DN, lelel el weld RV, 94w, % Tefolm. Q¥ FHd
A4, Zelpodedst: A wRUHs, A Mds pREcHs @ wEdeds AE, S, o
g9 Ady], dan SRezdunes @ HeooE, ¥ wIUHE BAF ¥gad. o9 7

ool A, FEal =] NI Bl-I e LEE gl os) et

Belo] ALEEE wheh 28, E AR = AR 4Sam Az AXSAAY B fA4E, Aolaht o
Aozt PelE FomnEe F44 4L war

A7 fole TR o8 FEE 1A (5, A FY D) (dE 59, 2242 (orthologous)

32 ¥ ol f1™ EAl <o EElE A (dE 5o, TR (paralogous) FXAH &
B

2o AFgEE vhe} 22, " 2 AE A e 49X ES EwehH, dXAde] nighE st A7) 2
T2 A FAE EF 7ES AMESle] SAREY (dE 9], Smith and Waterman, Adv. Appl. Math.,

2:482 [1981]; Needleman and Wunsch, J. Mol. Biol., 48:443 [1970]; Pearson and Lipman, Proc. Natl.
Acad. Sci. USA 85:2444 [1988]; >~ =12 o7t GAP, BESTFIT, FASTA, 2 TFASTA {Wisconsin Genetics
Software Package (Genetics Computer Group, Madison, WI)}; & Devereux et al., Nucl. Acid Res., 12:387-
395 [1984] #=x).

Belo] A8HE sl e
Aol AT FAAsh LAHom FAF Aol B Ry, fAb FAR6lE AEREUs
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(Cellulomonas) 5= 69B4 X =ZE oAl XA} Ao 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 97%, 98%, 99% F+= 100% & A& a‘i]/ﬂo xgs gtAozgE, fFAF AES AERZHUA
- O
= T

m\I
Fﬁ. -

(Cellulomonas) <+ 69B4 ZZEo}A]| <ol A Al Zj 248 70 WA 100% &) BHEES zba/ziAY AER
R~ (Cellulomonas) w5 69B4 AAMA o FHAtet Add JFoA dAHE Aok 5 WA 10 719 FH
A5 Zhet, F7HAR1 FAdeA, A7l B F s 237 Adel A &E A Mg FAE
Ad dd w98 SAdrt. B4 AFEEE Y S BLAST oy, 7] 2 shrlel vERlRel,
TS Hd Hdo AgE F e vE UHE Y

ol ARgEE ukel 22 "R e o)F ik AEe Tl o3 MEE Ax e WEH EE 1
NadE Ax=25Y e Azl digk #x7F 23 agrg, od& 5o, A MEs AEe A
A (-AxE) FH ddA sdg FHE GAEA g FARE S AV, 299 17k JiYe A9
A e e A LEER g2, tEA HAAH R BEEE AHE FHaAE ST Az
"z, 2 A" WA AL AdubH o g 2 s o]Ate] AMAL ZZbo] ojAE R ofAEY = 7)vEt

FAAE BEH

pud

A g oA, =dARolAl DNA MEL sht ool mEoAMe] H9 x3 =ddwolstz dAHEH.

EUE v E FEdelA, H9 23 SdWeldl: 2 A o] = dis ¢ E). F7ke] FE A
A, QWA DNA IS opdd AEy 50% 23, 55% zr)r, 60% =7, 65% =3, 70% =3, 75% =3, 80%
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70%, 75%, 80%, 85%, 90%, 92%, 95%, 96%, 97%, 98% EE 99% o WAL FAHE RF AN
oA, bddE AAlelel 7= vheh o] SAFT

i, AA B 2 dge g , 4|

st A AAE ATbell AR FolA o a4 EAS B
Aofoll A, ZRE oAl dE 59, Hoj= 10 &, 20 &,
Jo] EAlo} HE3F 3, Hojx 50%, 60%, 70%, 75%, 80%,

=
dwARe) $HL weRT QY FAdelA, AdolE

o] "AgolEA ] <HAE"
o =ZFHAY o]et HFHs=
frote B ouyo] zZagolAE wilt),

40 &, 60 &, 100 & 59 A" Akl
85%, 90%, 92%, 95%, 96%, 97%, 98% WX 99%
A AL AA o] ZAE = wpek o] F7
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o
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> o 1o B oo
LIS
o

1o oXx
i 4o ot T U
f
o Ho
ol
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=y

2,
oo e

X

A7kl
98% =& 99% o AR
A"t

Aksh, Azo]EA], & /% pH o oHAe R EolAe] EHoA] o] "t
olAl (& B0, ABEHIA Z2HolA]) H/EE ofA¥ a4} uluslte] Al

FYe wieE AL BE,

% 50%, 60%, 70%, 75%, 80%, 85%, 90%, 92%, 95%, 96%, 97%,
& BRT Ay Aol A, dAAEL Aol A E = vkt 2ol

fo
e Eg (K ne
b
e
s}
o

Absh, AulolEAl, 4 2/EE= pH o] eHgE ZaeopAe] EuloA gof "Faw gy & tE AW Lz
oAl (5 B9, ABHEY ZRHolA]) H/EE ofE Faeh vaste] Ak AA Bl e oA R
F4S BHfsheE e Wit

ol "AAF ZA" & duARe, R, A Ee 2 oage g dx Bk gl deixe 23 shelA
Z2eotAle] o GAEE AAYS Tt A5 Lo, MY A FF AH 2do ¢ F o
&gk ARvEIYE, FF3EA B oE A% PHEC g AR uiel Zol dF 5o Y, "o,
S, EE AR deEy) e g4 iy d57 #dd odd A gAwe] g8l o8 S4E.
A HAAMlE W0 99/34011, R W= 53] 6,605,458 (5 o} Bl FEEA Q8H) o] /A" e w
oftzl, AAlde] 3E WHEC] EE L ol AFEE AL ol

go] oA "Agel adARl ¥ 2 5 A 2AEY dite e a4 S48 G E BN
o] doll 7AH ZRHolAS S HITE, ojelgt AHFS el oa HA FRlEn, B A, oA
O AHEEE 54 ZR2HookA, AR A8, Al 2AES 54 24, B AA B dx (dE B9, ¥y, o
o) 2AFEe] HagAe] o Fof A},

Belo] A AbEEE mbel e fo] A Bx BF" & EA §d9 uldFd Ay 2AE 2 ANE I
(d& E°f, 9A, F7, &L, 9o, FHo|xE, 2xgo], AA, A, = X ZAAE) ZHH A8EsE A9
o] A, ;A T 74 EZE Justa, A7) BF2L 3 wtHAa s 2L AHEHE T2yl 54
o} 8753t AN TRl A, R 2AAES "YF" FHola, e T, HA 2AHAES "F
=" ot}

AR ZAe] EuleA gof "IAE AT S BE AA AtolF H/EE HI AA AtelE F Fde HTbel ¢
3 =74 oF Ze g, S, A B i 22 54 g4 WA 459 Sk B g 2 A4 &

AR FAol Elo|x fo] "Hlnl A" & OPTIMASE™ 2| o}A| (Genencor), PURAFECT ™ = =ZyolAl A&
(Genencor), SAVINASE ™ < ze|ola] (Novozymes), BPN'-WolA] (d& Eo] nj=t £33 HIE Re 34,606 =
%), RELASE™, DURAZYME™, EVERLASE™, KANNASE ™ Sz gobA] (Novozymes), MAXACAL™, MAXAPEM™,
PROPERASE ™ == e|o}A] (Genencor; =gk ml= 53 W& Re 34,606 &, R W= 53 HE 5,700,676 <;
5,955,340 &; 6,312,936 &; 2 6,482,628 T #Z), @ B. WEXA (B. lentus) WHolA ZZeokA] AFE (o
Z o], W0 92/21760 5, WO 95/23221 & W/WE WO 97/07770 o] 71AE AE) & E3el} o]d AFE A
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[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]
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e Al ABdeil ZzeolA (dE 5o, Al ZRHokA) o A dAe] 60% o1, 70% o, 80%
A

o], 90% o], 95% o]4& wetr), A A AudE)al ZzeokAl WelAldl= BPN' © 1A 76, 101,
103, 104, 120, 159, 167, 170, 194, 195, 217, 232, 235, 236, 245, 248, P/&i= 252 o F%3 7] 919l
A AR e AAE 2t Aso]l XFHY ol AFHA &=t A Aee ZE AA AolZ 20 &
TR0 EAFEA e B4 I o8 549 vpek 22 »Y, I e ek 22 ak A dF
I AEE e A AN wge] ZREoHAE 4] ABRdeal ZReobAlst Hlaste] 54
AT

ol ARg-E = wheh 2, A AAl " AlAFell= oF 800 ppm WIREE] AlA] Aol Al EAsHE Al
A7F EFEG A AAl= EF ti=F 667 ppm o] AlAl Aol Al EAle] wiEel dPHow A

wdoll AFEE = vk 22, " Al FE" A= oF 800 ppm A F 2000 ppm o] AlA] Aol ARl
EA 8= AAZE EgHET S0l AlAl= E 2R 975 ppm o] AlAl Aol Al el EA 8t 2
T AAl = AIRERD Ao hE Hepd Als dgAoR ti=f 1500 ppm o] AlAl Aol

2ol AMEH = vlef 722, "3 AlA FE" A" = ¢F 2000 ppm 23] AlA] AdEo] AlAFGl EAEE Al
A7} EshE 5 AAl= =k 3000-8000 ppm o] AlA] AdiEo] MAG EAEHY] wwe] dHtdoR 1
A BE Al2Eel Aow 71FHET

Ego] AREE mhsh e, e A 2AE ol 2% A (dE B, 27, ¥d, 2 Jg 48
E2) o YA E/EE dulH e Abgstrlel 4 2AHAE 2 AME MUt 2AAES Xgete A 2 7]
ANE MA 2AdEe] e

2o AHgE = vkl 22, "H-AR A ZAAE" dle AVIAA AAl 2AE, A AH 24E, EA O AA
ZAE, 2 e AR ZAES xS} ol AFEA Fe v-AE (F, A BW AF 2=
Z3hgo)

welol Al zAeel b gl wmel ofs, aa 246 glold B FdA ol el ola) A4 2
uked g}, 2] EFRA e B e AA Ao BAAHe ARolr) A Al
ZAAEAA, TAA G A o2, AYPHoZ F Y 17 WA 35 T2 = AT g2, ¢
= 2ABAA, FAA 9 F 249 150 S |@A @ Foz EIt AR FHol A, FHA F&
249 10 3% 2 dx @ gor wi: gL ndFsAE 5 T4 2 E4 3. AR P ool A, T
7] o eHoE 9 ZFRgese] g7y 2 dzE] EFE fJonRE N, npgrA gk 244

%
I1. & gy A Z2golA| a4 2 19 Ag

A ZzEelAE =mPs ot APe =

Boulbge ol A 9
I AAZE B HxEA Jed v= 53 &9 dd W3s 10/576,331 e oMY AEZHRUX
(Cellulomonas) A& 2 HolA T2 HoolAl, 4& FHE IY ANE, E oju it

=
Z2EolA ¥ olle}, & &

ANEe T3 st TR oAE AlF-g). 2 e A5 nlgAgt FEHAA, AEZHEUA F
(Cellulomonas spp.) < Ul 53 & o= ®WE 10/576,331 =l 7|Ad wle} e AEzHux
(Cellulomonas) w5 69B4 (DSM16035) ©]t}.

=

A. AR Z=2H oA

ANE F1A BN AQHoz @S G Adel Mok 9 F AW, FAF F] {714 o3
Azd Fold §3¢ mat ANE 27 (IF Bol, &%, pi, ¥ A%, 8 Ad, delolEst du, % ¥
%) Sl 14 Foly R/mt wmARs B £F, S 9o 4ddor 9x@. gz, B

3
g o] EAS e, AEZRu~ (Cellulomonas) ¢ THE B gyl AZg s

(Cellulomonas) XZZHOMAE st £ ol Z2HolAE 9

FEE FHAS AFHE Aol AEnt
A7}, Bgol AAE 3 vhe} ko], mpojAzmAMokel (Micrococcineae) o] The Aglo] & W] A&

g 4 92 Aolga AFH.

AN FHANA, B Aol R B s gt or S4asE wE, gE FAqNAE, oF



[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

e agd e 2R BRsEE, Fkd FAdAAE, olEe T due 54% AHgsol
SAstd. BN B4 2 Qed )%, add s A7DF, A ol ohvwat 24, WP B
(8 ol . @nae) pi

N
o
P
fr
~N

N
2
S
N
N
¥
Mo
:clﬂ:r
et
o

T3 A TRHoldle dwARs B34 (45 9
DMC & e, u
A &3}, 5

L

A= 6984 9] T

HAE= A 3
of ZReolAlE Feld 27 shelA FdE AAHES
& XA, A5 Ao, & I X o}
Jaate] Hol% 50%, 60%, 70%, 75%, 80%, 85%, 90%, 92%, 95%, 96%, 97%,
98% L= 99% ¢ ¢ 495 e AN FAol A, ZREIAI= FLE

SAVINASE® (Novzymes) L= PURAFECT® (Genencor) = #wj&= T RE|olA|e] vl d g 243} ulwale] 3
o] % 50%, 60%, 70%, 75%, 80%, 85%, 90%, 92%, 95%, 96%, 97%, 98% T 99% o] T ARz &

AN FAoolA], @] 4;310}}1]L EAdg 270 stoll A 69B4 oF wlarste], FlE 3] ShellA EA
3t e dE AAES e kA gk FHdeA, 2 e T2 HolAE sdd 2 3
ol A AF3E™ SAVINASE® (Novozymes) T+ PURAFECT® (Genencor) %= Iwj¥E+= ZZE|olA| e} vl sle], 2l
Z7 dold BHRE v P4 AdES Yeit,

L
o =
N
2
i,
1Kl
\-(U 2
E
o
o
B
(@]
O
o]
=

1y
=

mﬁm
= fr o2
o, ©O

L2 =
T
O

o o

jg
m

ot

_|_,

_lu:

i

K
rr

BE Fbe) THNA, B owge TrdoidE mYste Zzeod R/EE FenIde
e (F, A BHH B obY A/ EAsHe

TE oY fUIAZEE TAA] Aoz EAS)

E Al WA 2 dom Agd
S, wowwe] Zzdobll A T A8l AHE Zmeeld wme Welsh e Aol 54
S $Eo ZeolAe] ¥ dye] ARHE Ao JEHE AL okt

q:
B. Al Z=dopAle] ik R o=t ME

AZ2 7~ (Cellulomonas) w5 69B4 (DSM 16035) &HE - E asp F-42Fe] DNA A€ (SEQ ID NO: 1) ©]

sh7)el AlZE L), AZZ b~ (Cellulomonas) T3 6984 ZZE|olAlo A5 FE =S IYstE A2 Zi)
FEALHEE #& AR m2ddn (ATG). A7 Aol e A FE = 9@ dTA MY ZZ oA
7} g

3}7] DNA A9 (SEQ ID NO:2) & AE=ZWutA (Cellulomonas) 5 69B4 (DSM 16035) ZHEH F#Hl¥E HAT-A
ZRHokAl (SEQ ID NO:7) o #s4ox d4" 4A&E HE= (SEQ 1D NO'9) & IY gt A2 HLp~
(Cellulomonas) <+ 69B4 ER2EolAL] Ala ME|=FE :Ysl= A ZewFUlLEEs #S 4= 1dd
t} (ATG). 272 ZE=E (TGA) & 77 1486 2 ZHE A|FHC), Z17) 85, 595, @ 1162 = N =gk -4

<& (prosequence), A& AE % FFE2HA] Td A-X LY Az 7)o 247 BEFHIL, H2 A2 1dHL

u]jl t}

ATGACACCAC GCACAGTCAC GCGGGCCCTG GCCGTGGCCA CCGCAGCCGC CACACTCCTG 60
GCAGGCGGCA TGGCCGCCCA GGCCAACGAG CCCGCACCAC CCGGGAGCGC GAGCGCACCG 120
CCACGCCTGG . CCGAGAAGCT CGACCCCGAC CTCCTCGAGG CCATGGAGCG. CGACCTGGGC 180
CTCGACGCGG AGGAAGCCGC CGCCACCCTG GCGTTCCAGC ACGACGCAGC CGAGACCGGC . 240
GAGGCCCTCG CCGAAGAGCT CGACGAGGAC TTCGCCGGCA CCTGGGTCGA GGACGACGTC 300
CTGTACGTCG CCACCACCGA CGAGGACGCC GTCGAGGAGG - TCGAGGGCGA AGGCGCCACG 360
GCCGTCACCG TCGAGCACTC CCTGGCCGAC CTCGAGGCCT GGAAGACCGT CCTCGACGCC 420
GCCCTCGAGG GCCACGACGA CGTGCCCACC TGGTACGTCG ACGTCCCGAC CAACAGCGTC 480
GTCGTCGCCG TCAAGGCCGG AGCCCAGGAC GTCGCCGCCG GCCTCGTCGA AGGTGCCGAC 540
GTCCCGTCCG ACGCCGTGAC CTTCGTCGAG ACCGACGAGA CCCCGCGGAC CATGTTCGAC 600
GTGATCGGCG GCAACGCCTA CACCATCGGG GGGCGCAGCC GCTGCTCGAT CGGGTTCGCG 660
GTCAACGGCG GGTTCATCAC CGCCGGCCAC TGCGGCCGCA CCGGCGCCAC CACCGCCAAC 720
CCCACCGGGA CCTTCGCCGG GTCCAGCTTC CCGGGCAACG ACTACGCGTT CGTCCGTACC 780
GGGGCCGGCG TGAACCTGCT GGCCCAGGTC AACAACTACT CCGGTGGCCG CGTCCAGGTC 840
GCCGGGCACA CCGCGGCCCC CGTCGGCTCG GCCGTGTGCC GGTCCGGGTC GACCACCGGG s00
TGGCACTGCG GCACCATCAC TGCGCTCAAC TCCTCGGTCA CCTACCCCGA GGGCACCGTC 960

CGCGGCCTGA TCCGCACCAC CGTCTGCGCC GAGCCCGGCG ACTCCGGTGG CTCGCTGCTC 1020

— 33 —



[0178]
[0179]

[0180]

[0181]
[0182]

GCCGGCAACC
ACCACGTTCT
ACGGACTCGG
TTCACCGGGA
GTCAACCGGT
CTCTACGTGC
GGCTCCAACG

AGGCCCAGGG
TCCAGCCGGT
GCAGCAGCCC
CCCTCGCGGC
CCGGGACCCA
AGCGCTGGAA
AGACCATCAC

GCCGCGTCCG

(SEQ ID NO:2)

GCTCCGGTGC

CGTCACGTCC
CAACCCCATC
GGCCCCTGCA
CGGCCGGGCC.
CAGCGTGTGC
CGGCAGCTCC
CTACCGCGGC
CTACACCATG

GGCGGCTCCG
CTCCAGGCGT
CCGACCTCCT
GCCGCCCAGC
CTCAACGGGC
TGGGTGACCG
AACGCCGGCT
GGGCTCACCC

GCAACTGCCG
ACGGCCTGAG
GCACCGGCTA
CCAACGGGTC
CCTCCGGTGC
TCGCCCAGAG
ACTACCGCTA
TCCCCTGA

CACCGGTGGC 1080
GATGATCACC 1140
CGCCCGCACC 1200
CTACGTGCAG 1260
GGACTTCGAC - 1320
CACCTCCCCC 1380
CGTGGTCAAC 1440

ZIHSd 10-2014-0136033

3}7) DNA A (SEQ ID NO:3) & AE&2 %1}~ (Cellulomonas) 75 69B4 (DSM 16035) e A7) = o}

ANeE =

61
121
181
Zéi
301
361
421
481
541

601

 721
781
841
901
961
1021
1081
1141
1201

1261

g3,

AACGAGCCCG
TTGCFCGGGC
CCCGACCTCC
GGGCTGGAGG
ACCCTGGCGT
TGGGACCGCA
GAGGACTTCG
CTCCTGAAGC
GACGCCGTCG
CTGCGGCAGC
GCCGACCTCG
CGGCTGGAGC
CCCACCTGGT
GGGTGGACCA
CAGGACGTCG
GTCCTGCAGC
GTCGAGACCG
CAGCTCTGGC
ATCGGGGGGC
TAGCCCCCCG
GGCCACTGCG
CCGGTGACGC
AGCTTCCCGG
TCGAAGGGCC
CAGGTCAACA
GTCCAGTTGT
GGCTCGGCCG
CCGAGCCGGC
CTCAACTCCT
GAGTTGAGGA
TGCGCCGAGC
ACGCGGCTCG
ACGTCCGGCG
TGCAGGCCGC
CCCATCCTCC
GGGTAGGAGG
CCTGCACCGA

GGACGTGGCT'

CGGGCCGCCG
GCCCGGCGGT
GTGTGCCTCA
CACACGGAGT
AGCTCCTGGG
TCGAGGACCC

CGCGGCAACG
GCGCCGTTGC.
ACCATGGGGC
TGGTACCCCG

CACCACCCGG
GTGGTGGGCC
TCGAGGCCAT
AGCTCCGGTA
TCCAGCACGA
AGGTCGTGCT
CCGGCACCTG

GAGCGCGAGC
CTCGCGCTCG
GGAGCGCGAC
CCTCGCGCTG
CGCAGCCGAG
GCGTCGGCTC
GGTCGAGGAC

GGCCGTGGAC
AGGAGGTCGA
TCCTCCAGCT
AGGCCTGGAA
TCCGGACCTT
ACGTCGACGT
TGCAGCTGCA
CCGCCGGCCT
GGCGGCCGGA
ACGAGACCCC
TGCTCTGGGG
GCAGCCGCTG
CGTCGGCGAC
GCCGCACCGG

CCAGCTCCTG
GGGCGAAGGC
CCCGCTTCCG
GACCGTCCTC
CTGGCAGGAG
CCCGACCAAC
GGGCTGGTTG
CGTCGAAGGT
GCAGCTTCCA
GCGGACCATG
CGCCTGGTAC
CTCGATCGGG
GAGCTAGCCC
CGCCACCACC

GCACCGCCAC
CGTGGCGGTG
CTGGGCCTCG
GACCCGGAGC
ACCGGCGAGG
TGGCCGCTCC
GACGTCCTGT
CTGCAGGACA
GCCACGGCCG
CGGTGCCGGC
GACGCCGCCC
CTGCGGCGGG
AGCGTCGTCG
TCGCAGCAGC
GCCGACGTCC
CGGCTGCAGG
TTCGACGTGA
AAGCTGCACT
TTCGCGGTCA
AAGCGCCAGT
GCCAACCCCA

CGGCGTGGCC

.GCAACGACTA

CGTTGCTGAT
ACTACTCCGG
TGATGAGGCC
TGTGCCGGTC
ACACGGCCAG
CGGTCACCTA
GCCAGTGGAT
CCGGCGACTC
GGCCGCTGAG
GCTCCGGCAA
CGAGGCCGTT
AGGCGTACGG
TCCGCATGCC
CCTCCTGCAC
GGAGGACGTG
CCCAGCCCAA
GGGTCGGGTT
ACGGGCCCTC
TGCCCGGGAG
TGACCGTCGC
ACTGGCAGCG

CCGGCTACTA
GGCCGATGAT
TCACCCTCCC
AGTGGGAGGG

GCGGTGGTGG
CGCGTTCGTC
GCGCAAGCAG
TGGCCGCGTC
ACCGGCGCAG
CGGGTCGACC
GCCCAGCTGG
CCCCGAGGGC
GGGGCTCCCG
CGGTGGCTCG
GCCACCGAGC
CTGCCGCACC
GACGGCGTGG
CCTGAGGATG
GGACTCCTAC
CGGCTACGCC
GCCGATGCGG
CGGGTCCTAC
GCCCAGGATG
CGGTGCGGAC
GCCACGCCTG
CCAGAGCACC
GGTCTCGTGG

CCGCTACGTG
GGCGATGCAC
CTGA (SEQ
GACT

CGGTTGGGGT
CGTACCGGGG
GCATGGCCCC
CAGGTCGCCG
GTCCAGCGGC
ACCGGGTGGC
TGGCCCACCG
ACCGTCCGCG
TGGCAGGCGC
CTGCTCGCCG
GACGAGCGGC
GGTGGCACCA
CCACCGTGGT
ATCACCACGG
TAGTGGTGCC
CGCACCTTCA
GCGTGGAAGT
GTGCAGGTCA
CACGTCCAGT
TTCGACCTCT
AAGCTGGAGA
TCCCCCGGCT
AGGGGGCCGA

GTCAACGCCG
CAGTTGCGGC
ID NO:3)

GCCTGGCCGA
CGGACCGGCT
ACGCGGAGGA
TGCGCCTCCT
CCCTCGCCGA
GGGAGCGGCT
ACGTCGCCAC
TGCAGCGGTG
TCACCGTCGA
AGTGGCAGCT
TCGAGGGCCA
AGCTCCCGGT
TCGCCGTCAA
AGCGGCAGTT
CGTCCGACGC
GCAGGCTGCG
TCGGCGGCAA
AGCCGCCGTT
ACGGCGGGTT
TGCCGCCCAA
CCGGGACCTT
GGCCCTGGAA
CCGGCGTGAA
GGCCGCACTT
GGCACACCGC
CCGTGTGGCG
ACTGCGGCAC
TGACGCCGTG
GCCTGATCCG
CGGACTAGGC
GCARCCAGGC
CGTTGGTCCG
CGTTCTTCCA
GCAAGAAGGT
ACTCGGGCAG
TGAGCCCGTC
CCGGGACCCT
GGCCCTGGGA
ACCGGTCCGG
TGGCCAGGCC
ACGTGCAGCG
TGCACGTCGC
CCAACGAGAC
GGTTGCTCTG

CGTCCGGCTC
GCAGGCCGAG

— 34 —

GAAGCTCGAC
CTTCGAGCTG
AGCCGCCGCC
TCGGCGGCGG
AGAGCTCGAC
TCTCGAGCTG
CACCGACGAG
GTGGCTGCTC
GCACTCCCTG
CGTGAGGGAC
CGACGACGTG
GCTGCTGCAC
GGCCGGAGCC
CCGGCCTCGG
CGTGACCTTC
GCACTGGAAG
CGCCTACACC
GCGGATGTGG
CATCACCGCC
GTAGTGGCGG
CGCCGGGETCC
GCGGCCCAGG

‘CCTGCTGGCC

GGACGACCGG
GGCCCCCGTC
CCGGGGGCAG
CATCACTGCG
GTAGTGACGC
CACCACCGTC
GTGGTGGCAG
CCAGGGCGTC
GGTCCCGCAG
GCCGGTCAAC
CGGCCAGTTG
CAGCCCGGCC
GTCGGGCCEGE
CGCGECCEET
GCGCCEGCCa
GACCCACAGC
CTGGGTGTCG
CTGGARCGGC
GACCTTGCCG
CATCACCTAC
GTAGTGGATG

CGGTGCCTAC
GCCACGGATG
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1 TTCGACGTGA TCGGCGGCAA CGCCTACACC ATCGGGGGGC GCAGCCGCTG CTCGATCGGG
" AAGCTGCACT AGCCGCCGTT GCGGATGTGG TAGCCCCCCG CGTCGGCGAC GAGCTAGCCC
61 TTCGCGGTCA ACGGCGGGTT CATCACCGCC GGCCACTGCG GCCGCACCGG CGCCACCACC

AAGCGCCAGT TGCCGCCCAA GTAGTGGCGG . CCGGTGACGC CGGCGTGGCC GCGGTGGTGG
121 GCCAACCCCA CCGGGACCTT CGCCGGGTCC AGCTTCCCGG GCAACGACTA CGCGTTCGTC
CGGTTGGGGT GGCCCTGGAA GCGGCCCAGG TCGAAGGGCC CGTTGCTGAT GCGCAAGCAG
181 CGTACCGGGG CCGGCGTGAA CCTGCTGGCC CAGGTCAACA ACTACTCCGG TGGCCGCGTC
GCATGGCCCC GGCCGCACTT GGACGACCGG GTCCAGTTGT TGATGAGGCC ACCGGCGCAG
241  CAGGTCGCCG GGCACACCGC GGCCCCCGTC GGCTCGGCCG TGTGCCGGTC CGGGTCGACC
GTCCAGCGGC CCGTGTGGCG CCGGGGGCAG CCGAGCCGGC ACACGGCCAG GCCCAGCTGG
301 ACCGGGTGGC ACTGCGGCAC CATCACTGCG CTCAACTCCT CGGTCACCTA CCCCGAGGGC
TGGCCCACCG TGACGCCGTG GTAGTGACGC GAGTTGAGGA GCCAGTGGAT GGGGCTCCCG
361 ACCGTCCGCG GCCTGATCCG CACCACCGTC TGCGCCGAGC CCGGCGACTC CGGTGGCTCG
TGGCAGGCGC CGGACTAGGC GTGGTGGCAG ACGCGGCTCG GGCCGCTGAG GCCACCGAGC
421 CTGCTCGCCG GCAACCAGGC CCAGGGCGTC ACGTCCGGCG GCTCCGGCAA CTGCCGCACC
GACGAGCGGC CGTTGGTCCG GGTCCCGCAG TGCAGGCCGC CGAGGCCGTT GACGGCGTGG
481 GGTGGCACCA CGTTCTTCCA GCCGGTCAAC CCCATCCTCC AGGCGTACGG CCTGAGGATG
CCACCGTGGT GCAAGAAGGT CGGCCAGTTG GGGTAGGAGG TCCGCATGCC GGACTCCTAC
561 ATCACCACGG ACTCGGGCAG CAGCCCG (SEQ ID NO:4)
TAGTGGTGCC TGAGCCCGTC GTCGGGC .

{0

o]

il

}71 DNA A& (SEQ ID NO:5) 2 AEZH1L}2~ (Cellulomonas) 5= 69B4 (DSM 16035) e A& HE =&
.

a1l
of,
rob

=

ATGACACCAC CACAGTCAC GCGGGCCCTG GCCGTGGCCA CCGCAGCCGC CACACTCCTG.
TACTGTGGTG CGTGTCAGTG CGCCCGGGAC CGGCACCGGT GGCGTCGGCG GTGTGAGGAC
61 GCAGGCGGCA TGGCCGCCCA GGCC  (SEQ ID NO:5) :
CGTCCGCCGT ACCGGCGGGT CCGG

3l7] A g8 SEQ ID NOS: 1, 2, 3 2 4 o] 3% DNA Mol g8 ZYE A& A9 [#4 la—c] (7] 1-28
[-198 WA -171]), N-Fd d-Ad [4E 2a-r] (F7] 29-198 [-170 WA -1]), A& Z=2HoA [£4 3a-t]
(7] 199-387 [1-1891), H -2+ A-MF [EF 4a-1] (F7] 388-495 [190-398]) & E§3sl=, A

2> (Cellulomonas) 5 69B4 (DSM 16035) &l A& Md 2 A3A Z2eolAle] ofulxi M (SEQ ID
NO:6) o]tt. A ZREolA] oluiAl MG N-2tk HEe #FE& FHE FTAHT

1 MTPRTVTRAL AVATAAATLL AGGMAAQA NE PAPPGSASAP PRLAEKLDPD

1a 1b 1c 2a 2b 2c
51 LLEAMERDLG LDAEEAAATL AFQHDAAETG EALAEELDED FAGTWVEDDV
2d 2e 2f 29 zh
101 LYVATTDEDA VEEVEGEGAT AVTVEHSLAD LEAWKTVLDA ALEGHDDVPT
21 23 2k 21 2m

151  WYVDVPTNSV VVAVKAGAQD VAAGLVEGAD VPSDAVTFVE TDETPRTM FD

2n 20 2p 2q i 2r 3a
201 VIGGNAYTIG GRSRCSIGFA VNGGFITAGH CGRTGATTAN PTGTFAGSSF
3b 3¢ -~ 3d 3e 3f
251 PGNDYAFVRT GAGVNLLAQV NNYSGGRVQV AGHTAAPVGS AVCRSGSTTG
3g 3h 3i 33 3k
301 WHCGTITALN SSVTYPEGTV RGLIRTTVCA EPGDSGGSLL AGNQAQGVTS
31 3m - 3n 30 © 3p
351 GGSGNCRTGG TTFFQPVNPI LQAYGLRMIT TDSGSSP APA PTSCTGYART
: ‘ 3q 3r - 3s 3t " . 4a4db
401 FTGTLAAGRA AAQPNGSYVQ VNRSGTHSVC LNGPSGADFD LYVORWNGSS.
: 4c 4d 4e af 4g
451 WVTVAQSTSP GSNETITYRG NAGYYRYVVN AASGSGAYTM GLTLP (SEQ ID
NO:6). v .
4h- , 41 4j 4k . 41 .

3l7] A€ (SEQ ID NO:7) & A== Wit~ (Cellulomonas) 5 69B4 (DSM 16035) -] AFA ZZEHolA 9
olu] =4k A (SEQ ID NO:7) o]t}.

_35_
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1 °© NEPAPPGSAS APPRLAEKLD PDLLEAMERD.LGLDAEEAAA.TLAFQHDAAE

51 TGEALAEELD EDFAGTWVED DVLYVATTDE DAVEEVEGEG ATAVTVEHSL
101 ADLEAWKTVL DAALEGHDDV PTWYVDVPTN SVVVAVKAGA QDVAAGLVEG
151 © ADVPSDAVTF VETDETPRTM FDVIGGNAYT IGGRSRCSIG FAVNGGFITA

201 GHCGRTGATT ANPTGTFAGS SFPGNDYAFV RTGAGVNLLA QVNNYSGGRV
251 QVAGHTAAPYV GSAVCRSGST TGWHCGTITA LNSSVTYPEG TVRGLIRTTV
301 CAEPGDSGGS LLAGNQAQGYV TSGGSGNCRT GGTTFFQPVN PILQAYGLRM
351 ITTDSGSSPA PAPTSCTGYA RTFTGTLAAG RAAAQPNGSY VQVNRSGTHS

401 VCLNGPSGAD FDLYVQRWNG SSWVTVAQST SPGSNETITY RGNAGYYRYV
451 VNAASGSGAY TMGLTLP (SEQ ID NO:7)

3l7] A< (SEQ ID NO: 8) o AZ2 R} (Cellulomonas) 3¢ 69B4 (DSM 16035) S#fje] A< 2 olA9
obu| =ak Aot} Zn) 3 H 7] H32, D56 2 S132 & #o FNE TdFH T YUEH Ut

1 FDVIGGNAYT IGGRSRCSIG FAVNGGFITA GHCGRTGATT ANPTGTFAGS

51 SFPGNDYAFV RTGAGVNLLA QVNNYSGGRV QVAGHTAAPV GSAVCRSGST

101 TGWHCGTITA LNSSVTYPEG TVRGLIRTTV CAEPGDSGGS LLAGNQAQGV
151 TSGGSGNCRT GGTTFFQPVN PILQAYGLRM ITTDSGSSP (SEQ ID NO:8)

3171 A9 (SEQ ID NO:9) & AZ=Zwib~ (Cellulomonas) 5 69B4 (DSM 16035) -2je] Z=ZE|olAle] A%
FE| = 9] olujit Mol

-1 MTPRTVTRAL AVATAAATLL AGGMAAQA (SEQ ID NO:9)

AR Lo, E uhge SEQ ID NO: 1 o 5%
Y& xgsls WHolAE ¥ gdR E3

= zejopAl e} wlaLel

d
ARAA, o5 vF &

2
K

g o
it
re
g
(o3
i

& W

A sz Hygow s, v ZelwaEd =t

=9 949 HE 10/576,331 & (dE B9, U= E3

, AFA ZREolA W/EE Ak

2! g = gl 2 oage) mrpE 79

ZHoA, AT ZEEolA L/EE AHe ZTRHOAS Z

NOS:2, 3, ‘;’l EE 4 9 ZYFEULEE ANEY 70% olde AE dXA, 75% o]ge
d LA, 90% oldel A dAA, 926 o] A

.
= ’
°‘i1‘é, 97% o)del ME AAA, 98% ol el AE LAY B 99% ol e AE dAGS e EULEHE A

Al o olsE A o],
7 ZxEA Q1gd vm 59
10/576,331 &9 SEQ ID 7, 2/E= 8) o AFE Az FE
obAl = Y] ZIAlE b MG dAALE e ZREHAE I

=
S
w
(e}

i

Fzbo] A #4448 Hfdrhd ZREoMAE FYstE DNA 9
. ke FHdE A7A Z2eeldls 29shE SEQ ID N0t 1 9 E
Ade] 20% ool A Aol 30% ool M o], 40% o)l A<D o], 50% ol’de] A

60% ol’del M deol, 70% o M Ael, 75% ool Ad Hol, 80% ol’de] M del, 85 o] A
o], 90% olde] Ad o], 926 ol’de] Md Hol, 95% ool AA Aol, 97% o]4ke] MA Ho], 98% ©]
ol M Aol B 99% olde] MEL zhe EEWRULEHES XU tiebA Rl FEAAA, D Aol
oeld 7 me A= AT DNA ML T DNA AL FATI F&F AL Holo] A Rt (dE
Eof, M= 53 WS 6,132,970 & HF).

o ox pe M ™ORN o
(o}

Bodbgo] o :rLfﬂ do= AER ULV\ (Cellulomonas) 69B4 ZH-E] E o 7|AE AL TRHolA a4
FEE = e TR EFULHE, B dARE S48 zhe g9 BEE ' T Il AR §
Q& DNA Z7F di 24_013 Aco}”tﬂ FAA AAH sl wel AFEEE 2o Z1AE DNA o F7ho] I
stEl ). go], SEQ ID NO:1 o AlF% DNA & S Es S48 2te TREokA B 19 45E 39
3t 71EF FogXHE, 53] AMEZRYU2~ F (Cellulomonas spp.) S ZFEQ DNA o] A Z7HS E<lsl=d)
AHE-E T

L, 2 ae Alw B oDNA 7]e] 2aedsty] A B Be Zefolm A, SEQ ID NO: 1 25
H F5% Ty e B3 MY, = 19 HEd A e 27 (dE Eo], Hoj= F 5-20 & 10-15
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= A& xghei, AR oA, H wlme DNA SEQ ID NO: 1 ¢ A
g3 (&, gubdgo® Zo] 100 WA 1000 /el 97]) & A3},

AN FAol A, HrlolE o ® DNA F7hs whEstal, ARRE Adsial, Ao oyt wjER A o]F 34
= e e, o, A7) DNA o AAlE 27HS BA8 sl (dE o], AlxAe] A Hd
W} Megaprime X AlAES ALE), DNA Fo] P 2 EQAUG.  EAE wRe AN Az B (o2
Eo], 5 ) 95C & 7tdste] ®AdstaL, SA 2 % a4t &l H7hgket A3tet AITE E £
o 27 stelA (B B, 37T oA 18 Alzh), s WY T 3| HA7IEA 43 w7
s FarthS (s 59, SSC/0.3% SDS 2 2 3]), HAsiA AYshas Agd A ggo
uhebzl e dAe v (dE) & A 219 wkgoltt. ool o
= 20T oA 15 ¥ S 0.2X SSC/0.1% SDS oMo o] AAo] E3He]

Aoll=, 37T oA 30 & H9F 0.2X SSC/0.1 % SDS &Moo AAFS ¥ A7 GAZE F7ke 23 AL
g2 Ao, "u-AAF" F7o= 37T oA 45 & FoF 0.2X SSC/0.1% SDS Moz ol AAE EFsle=
AA GAZ} FobR Z23E T, F7F FEOOA, "H-Ld A3 2HedE 37T oA 60 E B2 0.2X SSC/0.1%
SDS gome] A Edehs AY GAVE FrhE 23U agng, 2 oavgel ekt P s
Z2r, 3l B/mE Ao 9A3e] 270 stelA SEQ ID NOS: 1 EE 2 o ATE FEYSEHE AIdERE 8
= El—;‘doﬂ _:5_‘_@33;].% _}’: 9ol =

=1

o
N
B
>
)
jus]
=
s
e
e
v
il
4
)
2
9,
>
o
oX,
Lot
N
A
rlo
ol
N
2
ol
1
ls
jus]
=
s
i
o
o
o
it
Q
RN
2
o
~~ "E
o @
ol

N e, A AT By
°] Tm 94 5C H]Tﬂ') 01]}‘_1 ] ?QZ%
Tm ¢ 2F 10C WA 20C wgro A Lo}

2
T o
H e
j

o

E 553 ZEREYLEE AES g9 ke A& HAsd AJE R dd9gc),

EoE F7HE0 FddolA, B aie B gl 2 Hoolxls IZYste ZEwIEdULHEE Xdste dat
TEE (5, 23 ¥9g) & Ao F7F FEol A, B Wy gy HE F sy ooz A
& AEE AFsoh

F7F FEoolA, 2 dHe O AAT FEREA A& Hla 53 29 49 W% 10/576,331 zoll Al A
3 AESs F7IE ZYste FYwEUEHE AES AFsr olg 3t FEd FT AR, H Ly B
wigo] ZeREYQE=e o8 mdE AME MEy 5d% AE AL AdFHoR e A Ale IS 7
= AES ATy, 2R FHeHEE T, 1 2/rE Ao A% =4 el SEQ ID NO: 1 o Z1AE
FTEALEE MEZRYH fdld Bxlel &8s = qt

AR pHoA, AT FAL W EF] U 9 HIE 10/576,331 3ol 7R wie}l o], &2 BARA
g X 2o ZRHolAe EH7F AAHoR FUS o os] mAE. -G SF AlEA Y
o]F T AE wde] Bu £FES SAsta BujE awds HESH] Q3 Fr1E fdeds dde 5
o]Fel ZHFE T ddFE FAE AMEEE o] xgdr. oo = FgAelA & dEH w4 AF
A2 AAY (ELISA), WA H9AAY (RIA) 9 &3 A3 AL 27 (FACS) 7} Egdt}.

2o F7b 2 SEQ ID NOS:7 EE 8 9 opmwl AE, 2 2 2 va 5 &9 99 WS

31 o] 71" ofm=At A do] el 65% ofnAt AE AXA, 70% o]Are] Y AXA, 75% o]4te

g A, 80% o] ofnlicAl AE AAA, 85% o] ofniAl AE AXAA, 90% o]’ ofn
_]

w2 D AA, 02 o)) obuliet A AXA, 95k o3l ot M A, 9Tk o]l ofr]u
A AR, 086 ol4ke) oAt A QXA H 9% o e ohulit A ANYE L wuARe @
e 2t FNESE TR, ] B auans BYe G9Ad FAH PHE ALgatol
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aL, 0471 o= Al 7le& W7kl AR W 22 el 23 F7F T NN, E

[

1. & %“594 "}0]31:?_/\]1—1]0]—011 (Micrococcineae) (& E9o], BEZEuU~ (Cellulomonas)) X ZE|o}A]
FHUQE =Y 5

A5 FAdoA, 2 Aol ZREoAE IYstE i Al FAE B2F dAk, odE B0,
DNA (& E°f, DNA "gfelBejg]"), 33t g4, cDNA 24, PCR, Ay DNA T 19 Z7he] F2Y,
g glo} e M T 22 Yste MEXERHHe AGA (AdE E9], Sambrook et al, supra [1989];
Glover and Hames (eds.), DNA_Cloning: A Practical Approach. Vols. 1 and 2, Second Edition FZ) ol
3 F5H. ZEwEULHE Mg F§AL Ass 471 AME (E £9], Needham-VanDevanter et
al., Nucl. Acids Res., 12:6159-6168 [1984] #=x) & XFslo], FAA & LE4 U (dE £,
Beaucage and Caruthers, Tetrahedron Lett., 22:1859-1862 [1981] #%). DNA A E& w3l thakst Al
THULERYH Fi& B Fa AfE A 2ol AS A8 ZIAEE vkt o], dF FAd A,
Al DNA frafie] ik AEe 39 9 el =4 d9& et

Ll
2
oll ¢
p‘Lt
rlr
i
_Y‘i

2
il
ol iy

=24
T

0

L
o wa r|f

Aw DNA 25ES] §22e 4 RS st A7 FddedA], DNA 7ol B, o F HHLS ¢
sk Akl AR ol ds ekt A FEeol A, DNA & TFF AT TAE ALl 5ol 19
oA Feket. AN HibA Q] FE oA, DNA & 5&2}33 wE7) ols] wWrke] A1kl DNAse 7F AFEH
A, DNA & EHow (dE 5o, 253 sl dddErt 7o AlFE A3 DNA 27he, o}

g 9%, PCR & AH EEH}EJEHJ]E FLoal) olo] AFE A = EE

HEes @ Eelolades 4 A
%

71zel ofsl A7)l we} el A

Ak ik x7bo] AFEW, ZRHoAE IYdtE FolA DNA 7o RIS o] wAow I
Ak A& B0, dF FEolA, asp FHA Ee 19 Eo]ﬂ RNA, v 29 27}, o7 €3 Ev&
ZetolWE FY3h= JteEEl] 24 wEsta, BXS v, A F X" £33 HAHA AMEShe],
HAE fFAAE HEST (dE £9), Benton and Davis, Sc1ence 196:180 [1977]; = Grunstein and
Hogness, Proc. Natl. Acad. Sci. USA 72:3961 [1975] &=). Ak Ao A, Ex I A A4E

A S &b DNA 272 $3F ~ AL A% shellA & st

Y MFAG PN, FAAN FAH wish go] PR & Age] FEANG. QY whgrH @ T
o4, SEQ ID NOS: 1-5 ZH-ElS] oF 4 7} o] gl ALl =olA o 60 Aol rFeleE=
A of 12 A 30 o] FEACEE, 0% MRASIE o 25 A9 wrEders
delmzA gJolel AYW PO AgHT. A BAF 22e =@ TYN U Y
PO Mg

Y FRA, DNA i Ak dolneleeiy ¥ odge] By FHEe welt e oflwmit Ad
2Ase] e HY LYuHFULEE TetolnE ALgEHE PR & ol§@h.  oled Zefoli 9
o ¥4 o), dE Bof WAL Lol 4 7l o1, 5 71 o, 8 A o4, 15 ) o4, 20 7 oA
oieh,

(<3

371 TR A, Bl A=
o] L okAl 69B4 o 2
olZ2HES ZEFEUE =9
ol o] m= 53] ¢ d4d WS 3
IV, & #9o A7 Z=2eolA|Y tF 5o oA

2o AN ukg} o], 53 PG FANNA, B wge A ZzuokAle b FAmel WelAE A
FEG, AN R AR FAGA, oF WS @ (AF o, oY) Zedops v

% o4, WelA AHE AP, LAS
1474 AA, A AA, 2 W

rE
o
__)li_y“
i “
1>

o] A ZzeobAe] 2w 9 35S T dole AT ko] Rl ARgET AT7E, Ak
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S $Ae 2 @%i U}2: (Cellulononas)-eh e Felfel= % ohet ¥7bael fa (o2
Ve Fd REE, oA Zzeelal, AGehelal, wibeldl, wi ofdeteld

e 9w A, EE 4T A% A EE AE UL, e e

& @Yste FYFZAQEE(E) o sht ol (2 Fol,

s =)
tet el Gl &EA Sl

°{N 4z @ il

EL‘

Gl 9 A7 AR Y2 A Z2HokA dFId d9 (9 9
) o =9iS 99 ¥ AAUF AER R (Cellulomonas) 69B4 ZZEHoMA| FeA] Fi=
5ot AFEFT A7y, AAdE EES 2 HAAE olgdt wAE AT, aEu,
dH 7 FrEEQl B o] Tk Al (& E9], Sambrook et al. supra (1989); Ausubel et al.
Harwood and Cutting, (eds.) Molecular Biological Methods for Bacillus." John Wiley
and Sons, [1990 ; 2 WO 96/34946 FZ).
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5 14, # dde) EFahIdoEs 4G A% wE MEdA o5 wad =
FHom Adstel wdHm, YA & 4YH Jeel vt 4GP 72 &
gt QY FAdelA, X wye) DV A WA A4e

5 & 4YE A% BE g PHoR AAEt.  g94E A9 A9 v o
I~
=

LY wEULHESE Xk WY, oldd WHZ JAA3
ZEolAl, tAE, 57, %%EELUV\ (Cellulomonas) &

Mi crococcmeae) o] ddo 1"%1 freste *ﬂa 4§Eﬂ

A
xﬂz_?s; e#— As AR A AeR
9

ZHelAl(E) & AT 5

% o
N
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i

o f
o
=
_\9
N
N
3
e
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for
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0%
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=3 Aol iiﬁﬂo}ﬂl% 93
Sol. A Beludis® 48da EE e B 4y geln
% e 9

ol 3r N:3 i,
ull
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to
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rlr
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rlr
=
Al
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ol

A7) ANEE vkeb o], AR Fde A, B oy wmik Ar] VAE MEZ PEARE 557 AXE AY
Eides F7HAQl &5 AEE nar 53 F9 o9 W3S 10/576,331 ol WS A 71AE o] L
A Z2HokA 4] HE

el g% dAs 7AlE = vheb o], B i ZRolAlE ol5S 54 A& g AfeA wee F
a3 545 ey dE Eo], ¥ Wi ZREoldl= PdE d S et A5
TFAdolA, 7] Gav T3 AR A4 AREE Z2eolAle vluste], A Ak hA, 2 Fdd 2
go]EAl HgAdE HERIT aYug, o]y ZReoAE A A= AMEstt A7t 574
A xRSt A, 2 ZRYoAE dAA A H = AREA Rkl nlaste], ofo] I UG = g
dE AEEe et agew, l‘e HEWM A B/EE 54 2 Y A 248 Aed
Ao At A & oA, Heo] TR AE AudEl TRk (5, A AMEEH= =
z2HokAl) o FUAF WHow 1%54@ Zaiﬁi, B Zrokdl= bt Al 248 ¥ ofdst &
“401 8, 7}Hﬂ%— }% (5 =0, wlolg (bating)), @HARs, 2 A& &= AR selg

aeER, @ owe] TReoldt te AlH HE, 53 A4, 2% 2 HEB/7hE Aol A

Agd. 9w T () & AA, AFA, EUA L Je B YR %

Fulof, A L JE A okl & TR A AP AR, B Sol, A A4 (2% L A

RE), AR A-REA, RE AR EUA, A4S 47044 A4 (A 2 2w wE), g AgA, 53 v
& =4

=
R OET FYWAAE RET. EF, Tzdob:
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[}
ool 9149 Fom 2Fstel AA Az,

o

19
ox
2o
[kl
fr
o

(o3
)
2
rlr
2
il

SE
av)
=
/D)
2
BN
2
>
Lo
ao
)

|

o
av)
[
off
(o
fr
>
oo
it}
iz
o,

>

i)

it

tlo 2 oo
£
=2 7
>

H‘l o?_’, Oﬁ
N
BN
oX,

off i
rlo
=

2 o

2
v
ot

s
=

2
oo of

% of AREA = AR Aol 53 AgErk. ol
3 zEds selne Faelt. ¥ wge Zzeoldi ke 2l
@ 7

ot rr om0 > N o2 A

ox
(o
il
rO
:Cg
&2

(&

~

2

Act7E, MAe EFE= ZRHoAZE wEEE vhdkd AAl AP, ARy FI, A8e 2=, 2 AEA
A ) (S I e B SR gk, Aol AeEE oA AHEEE AA AE S

d A8 FE7F Aolsitt. dE Eol, 77 AAldl= AFA =2 oF 4500-5000 ppm o] AA| o] Al
Aoz ek 667 ppm o AMA| Aol Al EA s, ErjeA, &
¢k 975 ppm o] AlA AdEo] AAFGl EAg.
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A AA s AlzElel= oF 800 ppm MIRES] AlAl Aol Al Gl EA s AlAZE e A A=
tHeF 667 ppm o AlAl Aol Al el EAstRE dPgHor A AA sk AAFoR T

T AlAl s Ielli= oF 800 ppm WA oF 2000 ppm o] AlA] Aol Aol EA Sk AAIZE Lot
(]

vl AAlE = 975 ppm & AlA] Adato] Aol EAlRE ARk o FIF AA sk Al=H
vapd AlAlel= AP A o= igF 1500 ppm o] AlA] Aol AA ol EA gL

I AA 5% Alz=glel= oF 2000 ppm 23] AlA]l Aol MAF] EASHE AAIZE LT i AA
= Ui 4500-5000 ppm o] AlAl AEo] MAFe] EAlStEE AuHow 3 A4 FE A|xEoR 7T}
g AAls dutgor 3 v Ak A2 734l (suds phosphate builder) AlAlo]™, dojoa AL&5 = A
Aol W= 1500 WA 6000 ppm ML MA Adio] AAFel SAERE $F R L AA] v EEda B
T Ut 7] A5FE ukeh o], Bebd AAlel= AP Aoz ti=F 1500 ppm o] AlAl ARl Al &
Al gkt a2y, 71 gl STt AEEA] = 7IER AL v Q1A AIFASAl AlAl A9, °F 6000

ppm ©]3ke] AAl o] Aol EAEE A AlAl = AlES 7P ¢

ool n]Fro] Ko}, AR HAFAR AAN Fo] AA 2AHES F=7F °F 800 ppm WIRF] AAl 2AdE ("
A AA BE AY"), dF o] dEAME F 667 ppm, "= A= 2F 800 ppm WA F 2000 ppm ("F7F AlA
FE A", dF 59 oF 975 ppm, 23 BHEPEo A oF 1500 ppm, FrENAE= oF 2000 ppm Z3Z ("aL A
A F% AG"), d5 5ol °F 4500 ppm WA °F 5000 ppm H L M QAR AIHASEA] A el A= ¢F 6000
ppm o2 Uit Zo] Walsio,
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5o, EFE Ca Mg BE F o 15 2e) o, Hvle B Are d¥Hew AR g Frur 3
U, fe B ARuchs At dE 5o}, ¥wel ¥ AmE 3 uX 10 299, 3-8 29 Ei b6 L
A9 4 A dre B ArE Ao ¥ule B Frnt vor], dudoz E3 Ca g 2
& 9 4 vRE, dF 50] 3 2Edel
webd, AR FHAA A, B oEe sy oldel AY 2d AF (dE Bol, B LR, B A%, W/EE A4
BE) A ke A4 JEe HelFt TR ATdct. 2R Fdelolx, B wrle] ZRyolx
AR Aol Audeld Zedchde AAgwnE. 4% FdAdeA, & 2] Zadols Au
deldl Zedobaet st FE MY 45S dedt.  adee 2 oawe) AR wgHg T
2ol AgE Zaolds Fgd st g4, FA4Y o A, D/EE P LuolEA HAE

WA g PAeel A, B oEe AP TRejobd ¥ ohuel, Tzelobde] 4% 9 WolaE .
Mol obgd AP ZmEloldl AY Fol thE ARe mgA. A7)
ol A% it AfaiE 9ud 74 452 A4S seks gele Hgd A3

o duAelel] ARgH = At

248, % A oR JPEE

REed Addad.  dan

= =27
B A ZAE, A7 H7 AS Gz
obieh, A71AA 2lel AHeEE

ox, e
-
e
£

i oF,

S,

N
E‘N = :[o

o) AY ZHBE AT A 24E, ¥ A2 A

2 £ gold AFel vhel stk wirAE FRNA, 2w Tzeo}
¥ (5, 0e Zzdokis vuste]) o AHJUF = FPE 45T TII

CAAEe wE wem 9, AY, @, $f, 53 g =
AgPor ¥ Wyl TRejolqE AP TeolAg wstel FrRT. Aol FARE
27 Sl AR B B e g

HN oo gt 2L rlr I BN o
rlr
R
%
BN
ox oX

ol A AL AWM= WO 99/34011, 2 m= E3 W3E 6,605,458 3 (A= , AN 3 #Hx)
ZIAE S E§sh olol A|FEE A oftt. uj=k £3 W3 6,605,458 9;4 *’Ahﬂl 3 oAM=,
10.5 oA AlAl F% 3.0 g/1, AR AZF 15 B, 15T, & A% 6° di, 29k g7} Q0= 150 ml F2 Hlo]
7ol 10 oM B4 5%, 50 ml 59 5 2% %7} (phi 2.5 cm), [Center for Test Materials Holland] ZH-E]2]
EMPA 117 A8 A& A3}l A @] et whAE "R 9] 4 Macbeth ColorEye 7000 F %7
£ AR&3ke] 460 nm ol A 8T 71490 e 2o AAdoA AlFE). R, A7)
e EEk B ool Algdt),

2 e

k=]
==}

e AQ 24RO ¥ Yo ZeeellE s AL gele 5EF A ARL FA @ o
& U b Aol AT AN L Lo S, i h A AL A A A, 2 A 2
of Agsih.  E@, ¥ uwe Zzeohls AAE LA

A AT EE AAG ASHE B9, A% gAe 3o ;elAgelt.  aemE, A% H8d4, o
Fe Gmo] pHE Apdes Eeolalel dal gAe FYEL, gasAG o BRI
QR wigAH PR, PR ek ebgAe] aFET, ¥ wye] Zrdeld F AVE oldF 4§
of 53 Mg
A 2T B ARG AEHE S, G RS 37 melAdgel. adms, A% AgdA, o
# gEo aFHE Anged Zzdokdld ts g4 4T, FastAY o AHgWsG.
Bk P, B G ebgyel avEth. ¥ Wy Zzeeld F AR oHd g 5
3 Abg
A 24T EE ARGl ASRE A%, ddelEAl e F7b weAgeld. adnE, 9% Ago
A, GgE SR 87HE Anged Zzdobd] e egge FH, gastAL o B @ws,
Y vhgA g FAdelA, B deo|EAl Aol L ¥ we] Zzbeld F ARE o
98 Agol 53 A1gH.
® ¥ AR RRANA, Ad TYA LLAAAS H0GAL X2efolA s ZR LT ol o
AdE S0 B9 ehie AoR AFHL. iRy TEade Zh B4 o pil o el
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AAleell 71 H = wpeh o] Bl/Ee= FdAlel FAE gl o s

) ek, AR FAANA, F
2 A WAH TR (5, BYIUT

L2 obAlETt pl 2ol A
TR, B el pl
A BAH LT (5, AAE
598 Zh= 7

9

>
e
p A (U
froolr e
N i
<
b

rlr rlo il

e

o
N
-
O
o
ol
Iy

= =
[ E o] Ve ZREHolAlE EFskaL, 2AES yH A= (cﬂ E°], 99.9995 %% WA
. % ol MA 2AEL 6984 E/HEE
AEC] 0.0001F%% WA 105%%, 0.0015%F% WA 55%F%, 0.001F5F% WX 2F%,
0.005% % LM DTN 69B4 = B Uye] Ve ZRHolA Eo R xeela, A 2AEY UmA e
(& 5o, 99. 9999%%}7 WA 90.0F 2%, 99.999%F% WA 98%FF%, 99.995% % WA 99.55H%) A4 B
.}‘_ﬂz‘ﬂ-u}.

o -

2

N
o
mlo

AR FE ol A, whgt ZAEL B owgo] ZaEolA AA Lolw A
S AEsl= &) o]are ] Tl 54 SEAS s, olg]gt Jaol= 7|El ZEEH kA,
o],

i
Zstolal, FEolAl, ofetolAl, Agetolal, HEATIolA, SATolA (dE 5
difobalzl EEL olo] A@EE AL o,

Ad7re] SHqA ARSI Aeek Aol Ve ZRE oA} 2 I A E AT e L2
HolAlol = 58, A& E&= nAdE 7d9 e ey E3] ntgAs oA, nAyE ZzEo}
A7F At AN TR oA, st o wE FHITACR AHE EAWelArt 23ET SR
TFadeA, TR A= A ZRHoMAl, wigAs A= g7 nAE ZEEHOMA e ERA FAF ZEE
oA o]t} d7re] Z2HolA9] do= AMEEZAl, 53] ulde 2~ (Bacillus) (& B0, AlBEZAl, @A
T2, ofdEY A I NE, AEde Zawean (Carlsberg) gl 309, Arggal 147 2 A BEq
2l 168) 2REH fraE Age] xggHT). BIFAQ oo BT 2o Ax2A] QfY v E3 HI RE
34,606 5, 5,955,340 F., 5,700,676 &, 6,312,936 5, % 6,482,628 o 7|AE EAWolA] Z2HolA|7}
Rasiasi= F7HAR1 Z2HoIA el EYA (& B0, HA EE & 7]dY A), B WO 89/06270 &
of 7IAE hEZZHOMAIZE EFFELL o]o] A|FHEA &= kA gk Al Z2EHolA mhde 4R

MAXATASE®, MAXACAL™ MAXAPEM™, OPTICLEAN®, OPTIMASE®, PROPERASE®, PURAFECT® 2 PURAFECT® OXP
(Genencor) = #wj&= AL, A¥% ALCALASE®, SAVINASE®, PRIMASE®, DURAZYM™, RELASE® % ESPERASE
® (Novozymes) = HujElx= AE; @ AbEW BLAP™  (Henkel Kommanditgesellschaft auf Aktien,
Duesseldorf, Germany & mjy+= Zi—'é—o] X3, thorsl TR EokAlE WO 95/23221 &, WO 92/21760
3, 2 m= 53 A3 5,801,039 5, 5,340,735 &, 5,500,364 3, 5,855,625 5o 7]AE] i}, 27}
zo]l BPN' WolA (o] dAg¥E vlEE "BPN'-var 1" 2 "BPN-®o|A] 1") = US RE 34,606 &l 7|15 o
= F7HA Q1 GG36-H o)A (Eol AFH = vEE "G636-var.1" B "GG36-H o] A 1") US 5,955,340
& 92 5,700,676 Fo 1A YTt Z71e] GG36-HolAl= W= =3 6,312,936 & H 6,482,628 o
Z1AEe] et 2ol sl A, B dHEe A RS FU1AQ ZREHoA a4E RAE
©] 0.000015%% WA 105%% $7o= xdstil, 2459 99.9995%% WA 90.053% = A4
RAEIE 2 o] g Fdela, & I A 2AES B3 69B4 EiEﬂWﬂ (EE 19 45 =
= WolA) & AL 0.0001F%F% WA 105%%, 0.0015%% WA 55%%, 0.0015%% WA 2 %} 0.005
5% %% 69B4 JEEﬂO}Xﬂ FToR E%‘é}i, A28 i*é%J UrDML (oﬂfzi 5o, 99.9999% %

Age qdole) oAzt B wrolA AR, AEE ol 1t
198 gl gL olo] AFHE AL ohith,  HspHoR mi FASHOR A

o whdof ESlE ), F83k glgolA ] deof= Fu|Eet 7] =A (Humicola lanuginosa)
gufolA] (ol& Eo, EP 258 068 &, % EP 305 216 & =), #x5FFZ nlodo] (Rhizomucor michei) ]
golA] (& Eo], EP 238 023 & x), itk (Candida) #|TobAl, odd C. <rEl=aE7F (C.
antarctica) @dolAl (e]& o], C. <FEFZAETL (C. antarctica) 2TolA] A T B; o8 Eol, EP 214
761 3 #HZ), =22 (Pseudomonas) #ldbolAl, AW P. &z A~ (P. alcaligenes) ¥ P. 4=kt
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2 Adl 2~ (P. pseudoalcaligenes) #dtolA] (o= Eo], EP 218 272 & #%), P. Al3A]o} (P. cepacia) 2|3}
obAl (el& Eo], EP 331 376 & =), P. 2FEAY (P. stutzeri) lutobA] (dlE E°], GB 1,372,034 &
Fz), P. ZF294Ad (P. fluoresceins) 3folA], wpd e~ (Bacillus) g3tolA] (& 9, B. A B€s]
2~ (B. subtilis) 2]3}o}A] [Dartois et al., Biochem. Biophys. Acta 1131:253-260 [1993]); B. X E|o}l=HZ
ge~ (B, stearothermophilus) 3tobAl [o]E Eo], JP 64/744992 & Z=x]; 3 B. FEel= (B
pumi lus) 2]3tobAl [E Eo], WO 91/16422 & =x]) 7} =35}

A7y, dAlyAdels 7Hdw 2 (Penicillium camembertii) @ 3tobAl (Yamaguchi et al., Gene 103:61-67
[1991] #=x), ASLEZF % (Geotricum candidum) 2] 3}o}Al (Schimada et al., J. Biochem., 106:383-
388 [1989] =), 2 uvpFst 2] xF2 (Rhizopus) @dolAl, oA R. Ddvl=Z (R. delemar) @ 3to}bA]
(Hass et al., Gene 109:117-113 [1991] =), R. Y#l$2 (R. niveus) =3o}bAl (Kugimiya et al.,
Biosci. Biotech. Biochem. 56:716-719 [1992]) ® R. 22]#lel (R. oryzae) 2|dtolAlE E g3} olo] A&y
A gE v E29E oAzt £ dwe] AR FE oA ARE-HT

Lok Ry WlE=A Y (Pseudomonas mendocina) 2] FFEILObA] (WO 88/09367 & =), T FAM S
L2} 9 A (Fusarium solanipisi) 2le] FELtolAl (WO 90/09446 3 %) & Z&sl} oo AsEA L=
FEIGolA &} 28 tE F3o s a4rF B by AR FFH oA ALgHT}

DotAel Aest gl ufolAo= Al @ ulolAl, oA M1 LIPASE™, LUMA FAST™, 2 LIPOMAX™ (Genencor);

LIPOLASE® % LIPOLASE® ULTRA (Novozymes); % LIPASE P™ "Amano" (Amano Pharmaceutical Co; Ltd.,
Japan) 7} EgH Y.

g Ay FddelA, & 2He A 2= guoldlE 24221 0.000015F% WA 105F% o F7F
Al gatolA] FEor, A=Y UnA T8 = A Bx 248 FIE I g e &
dolA, & dEe] A 2HEe £ uelAs, 24E9 0.00017H WA 105%H%, 0.0015F% WA 55

F%, 0.0015%% WA 25%%, 0.005F%H% WA 0.55%H% 2 golA FFoz L),

azre] §HoA AEstlol e 9ol opdutolA] (¢t W/HE HIE) & EIF 2 o] AR
Al AHEE T At opdgotAlol = wHEH ol e g 71499 AEC] XFEHY o AlgtEHE AL oy
t}. sfetdow e FHTHoR A EdWole 45 A EFET. 2 Ao ALE-E = of
delolA|o = B. ZAYEZu]2 (B. licheniformis) ZFE F53%H

a-otdetolAl (& 5o, GB 1,296,839
3 Fx) 7F ZFEHY oo AFEHE AL ol 2 o] AMEEE AR opdEtolAlel = DURAMYL®,
TERMAMYL®, FUNGAMYL®, STAINZYME®, 2 BAN™ (Novozymes) 2 RAPIDASE®, 2 MAXAMYL® P (Genencor
International) 7} EgE Y o] A|gtE= ZL oy}, Eoulmo] AR oA, B wgo] A A

2 opdgtolAlE ZAEC] 0.00001FF% WA 105%% 9 F71421 ofdetolA]l o2, ZAES] YA F
F% = AY BE BAS FriE 299, 2 gl T2 o gollA, B Wy Ay 2AELS E3 ofd
AE9] 0.00015 %% WA 105%%, 0.0015%F WA 55%%, 0.0015%F% WA 2523%, 0.005%5 %%
% opdetolA] FFEoE E'@f&ﬁ}.

ot BN ©

H =
A = A OMDP 33}5%”—12& T fAeH
ARlo] ke AR o] FIET Aeer AsetobAldl= Frl=et A& (Humicola
( 535 M3E 4,435,307 & Fx) 7 23EY ol x]]b‘]—ﬂ‘* ne
ot} E3] #Hgket AZgolAs= AMx o] FHS 7R AZgolA (o Eo], EP 0 495 257 & #Hx)

E odtgof AR E = Al AEolA o= CELLUZYME® (Novozymes), 2 KAC-500(B)™ (Kao Corporation) ©] 3
FE} olol ARE AL opfh. Ay pHslOlM, ABTopA N-g ol AAH, A% opuH
A = 27 == WHolA AEgolAEZA] EYHET (dE Eo], v E5 IS 5,874,276 & FX).

AF FAdelA, & I A 22 AsetodlE A=) 0.00001FFH WA 105 o F7HEl A

= E = =4
EdfolA] FECR, ZAEY UnA 2% = AR B BAS FUlE £33 £ Q). ool g2
AAfoll A, B owtm e A ZAES I AEdolAlS, 2AEY 0.00015FH% WA 1053%, 0.001F5 3% WA
5%%, 0.0015 %% WA 253%, 0.0055% WA 0.55%% AEtolA] 302 z@fﬁﬂ}.

AA 248 9 5 &7 S04 ALgstr]ol Aste oo whdupolAls £ oA ARE-F T ZKy
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gk whdpolAlol = el ol e X 7|de] AEe] xFEL ol AgEE A& ot} setros
L gAsHoE AE BdvolE A% Fdde] TRt T R
Ao delx Qv (eE B0, BF FxA Bdd A8d v= 53 WIS 6,566,114 5, V= 53 HE
6,602,842 &, 2 w= =

A7 24EL ThdUolAlE 24 E] 0.00001F5%F% WA 105%% < ],
Hijola] FFEog AR UMA S = A4 BE B2S SR 388 ¢ . oy o] 2
S, age] A 2AES T3 vhdyelAlE, 2AES] 0.0001FF% WA 105%%, 0.0 ]
5% %%, 0.001FF% WA 25%%, 0.0055F% WA 0.55 %% hdjola] =07 ¥t}

A FEHA A, AT A= akslra e 19 FEd (dE B, HIERUO|E, FHYoE Ei
HedolE) 7} A A&t iehd Rl FEdelA, SATolAE Abaet 2oz ALSHT &=
FHo FarE wgAsAE Z3Al (42 B0, W0 94/12621 & 2 WO 95/01426 & Fx) < 34, "&
A (F, AN ARE A ARE o, A" HfolA EueE ARE AE du7t BEEE S 3
371 A% o AR&E T A5het B A TholAl/ SA ThokAlo = A&, wrE o} = it 7|9l FE] X
e olo] AlgkE = A2 ofyt. gty or i FAHoR NAY SdAWolE AX FHoo| 23
=

AlTholAl E4E 2AE9 0.000015Z% U
2, 2EY UnA F2H% = AlY Bx
B2 I3 s A tholA] 2/

I = . [e] }\é
A, FAE9 0.0001F% WA 105%%, 0.001=F% WA 55%%, 0.0015F% WA 25
5 A=d

o EdE, 53 604 £x, sht olge] FAAHQ ZmEolAl, st ool chdelelAl, st
o Ageolale] EfRe] Belol TgHrh

szeolAel st ool BAPAQ Eae £F Wit BE EHAoR 10% ¥AY F Ax, A4 2HE
U A A mx B4 Ao Addr. Solddd AF nx Bde) dule AFEojer & ¥, BF
Ei AR, LA Boke] AR 27 B (dE Bol, AA A4l ALE Beh 2AE it FHE e
of 47 olFeld 9

g3t A=, AHolEEA (chelant), &3 SWAl, 2 W=E 94, d=5 dolAl, 4k, Bl (suds) <
AA, 9%, Fe, A, F4A 9, SI=REF (hydrotrope), F243HA, dFed, AR AdMY, 7he
well7be AdEAdAl, gEAl, FAAsA, FesA, A, AdA, A, Az d5, AR

(silvercare), SHAA 2/ dHA4, &4y FFY, 7FEsA, &4, 71 Bx2A, 45, 2 pl 24
A (AE B, BEF 249 % E3 W3 6,610,642 5, 6,605,458 3, 5,705,464 5.,
5,710,115 3., 5,698,504 3, 5,695,679 &, 5,686,014 & 9 5,646,101 3 F=x) 7} E3E} old sty =

AL o, Eolz AA 2AE BAY FHAE 37 AAF oA,

A Bx BEdol Al 2AE FolA 2 Ao Z2golAlel vd8dolx] &ud, A Rz 5d3 22y
oMAl(E) & o] F AR ZFol HAHY urix] EgE AR FAEE (F, AR FEEA &) Fs Uy
o] AhgHr}, olggh ] ol A FXE d9 A3 Wel xgqHET (dE B9, AYAE
(gelcap), Hest, AA, E8140 #2, 5).

A Al Bodol] AA Y FaEEe ) ol T RyoA(E) ' dwMEA AdF A o thkdt ®
Hol A F83 FAHE EgEY. o]y Al FAEAdE Gugl g Af D HA AR g
AEs A% A 2= 23dY AT, A3 FEoA, B aye M4 A4 2AES ATse
WE | o2 P A, B odge v-Ada A 2AES ATt AAEA, B Ao w3l 7 Ao
(RMEZ A2~ (dentrifice), X<k, 774 MAA, & ¥ oz, oA AAH 2HE X3 & X3t 7l Al
off A& MA AL, vy, 2 i AFH 2AES AT 2 dge oo gy (5, AA, I,
whe, vk, AL dEd, JA, Y 5) o AA 2AAES Xdshe Aoz omdHrt.

g Bof, ¥ ol ZaolA7} AHEEE o AR RAES oldkd ulg AAF 71AE ). B
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o=, & E= Fw B 2429 AlA (scouring) E= A} 3 s F7HA QL ool A,
= 3 & FAATE ' AP @A st EAstaL, e FEdelA, AY

=
FAA(E) = & E= v B 225 Ag Add HEsh= Hree dAel EddH.

g A, EEolnE EIRE
< WE Ve FAR A9

0 a2 of BF 7kl AHSHEH.
Hogddel s, E2tz=vh Al @Al AL Ads, whEEse 22d B Al B 22 8l A

s, Ae 3
gAsAE o 5 =

o

AAE vk} go], B @S dEo] (Delhey) T4 (dl& E°], DE-A-43 32 692 = 3x) 3} 22
AHE-E T} B7) FARAA, &5 7HEA EXFY] EAlst kst FEANoE A

F-4" (felting) 54 MAS 93 34 STFA] & e FAbel A Aegct. A
2-60% (w/w), WFEASHAE 8-20% (w/w) o FHul (MFEA3HAI= Na, WO,) o EA], 2 wlo]2A HF&HA<]
EA st A, Hakstga 89 (0.1-35% (w/w), vtEA A= 2-10% (w/w)) ol A A2 gte}. Hhgh A sH A =,
A2l pH 8-11, 2 A2olx S HT}, A AR kst 2 FHuje] s weh Aolshut, wheA]
SHAE 2 & ostolt). ksl A &, &8 EE Y. 5 Bk AAE e, 18 a Fob
Al HMS 98, 25 A A &9 (dF B, £YE, XAFo|E §) o= FrtE A3},

o o 3 N

to to ot

X

< gt A7) @A wEAEAe o

TN, EA A dAE o 1 B A ok 120 & ot | o}
0 2o A ST, oty oas=
Sl 3
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AR Fo AEHE AT FF 7] Fol2A Al e HEE V1A AFA gl FAA,
ol EE Hol24d FAAE EF #8535t s FAAY odd= ZEEd FAA4 2 A
AA (5, "dE ZEAFA (AEE 29)), I-EAEA, AeE duzEy, o487 tud i
FA4k, o =Ag7] dulE detzEY, 9 o FAZAEY] dHd ZEAFAE, 2 F7] Gl FdA (dE
S, 47 4 2 dEE FEA) 7F 2EEY old AgEE AL ofr)

F7FAQ el A, B e B odg o] shu o] ZREHOAZE 23E SE Vb5 A& 2AES A
gk AR pH oA, B wme] xR olA= WO 03/00865 (Insect Biotech Co., Taejeon—Si, Korea)
of 71 AEH B T2 7MY A& 2 E] AMEET. 7R FEdelA, B e e
TrYOAR Jl5E EE IFo g4% AYE XSt 7S H/EE 979 JMEAF (leather) 229 7
IS AlST (& =1, W0 96/11285 & =), AL e, 2 e 2 W] st o]
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o ZEHoAE Eeshe, BB AY EE AL AFAROR AL A% 2YES AT

7hs 2 gRels dxeld (salted) e AZRE W7 715 T R JEH2 E5LAS

= 9 Jio] JEAFoR Ve THw, @ AA 2 Wel’ (bating) GAE EFsteE oy Aol A w

Ag EEeirt. 27 GAE % T84S 748, e~ (beamhouse) oAl I ETE 2 e

ZRHAE o] &3t= BaH A= IEAEY Fgol xdE 3 wekel Ao Alzte] HEE & Qi)
gy, ZrHoME & 7He (5, e, 9 A7 H/Ee do]d §3h) st 4 AMEET. aB

AR vFA 3 LA oA, B wyo] d ol TryolAre F4% AYE £ 54 oA Sk ¢

AF T A, 2 Ay g FHL T @a5 ZstA (AE £9], pH 6.0-11 < HLl| pl ©lA])
ey, Ii urdA g o)A, HeE pH 7.0-10.0 o]t}. Al FAddeA, 2E& 20-30C
o] W9l Wk, g Fdoole nfEsAE 24-28C o WHje|t}. EOE FUte] FEdAA, WS
A7 2-24 AZF WYolar, w23 M s 4-16 A|7bolt), F7HAQA F& oA, ®lAlo]= (tensides)
/= WEAVE Hastd AFHC).

Holg wrlo] FHA A Wo]E (bate) L AHA|Q] H7IE AlZFE ). A FdolA, Eaxd Az H
ol® Fob dojdr} AR upgA s A, A Aee 23 (deliming) A 3, HWloj® &t Uo]
o}, AR FHdoA, 2 o] wold] FAHL T4 21 (dF £, pH 6.0-9.0 H<] pH oA) &
ARgste] 3Tt A5 npFAE Ao, pH M= 6.0 WA 8.5 ot} F7F FEde A, 2%
£ 20-30C <9 ¥elola, wgrAlg oA, 25% 25-28C 2 WHelo|t}, A oA, ¥ 2%
T 20-90 B9 Welela, tE TFdAdAE, 40-80 & Wl 7 AlEe Az AL AN
ZdEA U (AE 5o, BF 29 #Hx2A A& W0 94/069429 &, WO 90/1121189 =, ml= 53 W<
3,840,433 %, EP 505920 &, GB 2233665 &, @ W= E3 W3 3,986,926 & F=x).

F7te] FdoolA, E dEe 2 Uyl s o]t ZREoAE X3t Ho|EE AlF S Ho] E =
W2 FA, 53] 715 AEY Az F49 Hold dAld A&ty A%k sty g4 HES Edsie e
Al EE G- AlAlelt, AF FHoolA, 2 LEe Z2HokA 2 A3 FPAE e HlolE
E A3t} AN TRl A, AEA= FAA FAEIL ARG StEekE, dlE Bo, 3AAl, dAst
A, 234 4 FAE EFsht olo] AlgEE= AL oyt AE FHoN A, B wrgo] ) o] T2
HolAlE Eslels wWlo|Ex I 38 vpeh 2ol AFPstdrt (& Eo], GB-A2250289 5, WO 96/11285
s, 2E %

T, & dwHe] Ho]EXx Ho]E 1 g @ 0.00005 WA 0.01 g o &4 Z2HolAS &fsta, o}
=2 Ho]E 1 g @ 0.0002 WA 0.004 g o] &4 ZRE|olAE 3h&3ic),

gerg, Byl ZHoms FES A8 3 AAd ARgEn.

[ A] o]

2 Ay ouHAorE HEs B Ui HFEE AR ReF: o EHiE olst AAlddA He AgAE] 7]
A= ). HAEE T 2 oddgo]l waA] g 7o 4t AdRZA aEEes oz ouHr),
AFE BE e EYolA a3t 7AE B digt ZFxEA Aoz JdLd 3l7] WA= A
TE B ags ddelry] Y ATEHY ol & AlgsiE = A2 ofyt.

3t7] Ad Al QlojA], 317 ofojrt A&HT):: PI (ZZE oJyotA] AAA), ppm (WRE F )5 N (FF
2 om (BEEEn); uM (o]laREsn); oM (Y= EE%); mol (£); mmol (2YE);  umol

(vlo] A2 E); nmol (G=8); gn (23); mg (H2l23); pg (vle]a23); pg (H=Z13); L (FED); ml
Dol (FEEE); nl 2 oul (ve]aEHHE); em (AEWE); mm (FWE); am (PF]Z2ZME); nm (LU=
uE); U (F); V (BEE); MV (B&R); sec (%); min(s) (F(s)); h(s) 2 hr(s) (A37Hs)): T
(AALE); QS (83 E4); N (FdaA 25); NA (o] fE715); rpn (B 9 3H5); HO (B); dH:0
(Fol&=); (HCl (4B); aa (obm|=2b); bp (§17178); kb (HES718); kD (HEEE); DNA (F}H] ®E= A
HA DNA); DNA (ul2A]g]H3Ah); ssDNA (+d 7}k DNA); dsDNA (o] 7F=F DNA); dNTP (dlSAg|HwEd L
Bz Eg ¥ AHolE); RNA (FEIA); NgCl, (F3ntauv4); NaCl (FIUIER); w/v (% ) B3); v/v

(F3 o F39); g (F2); 00 (F3F d=); Ewla kel 5 &9 (DPBS); SOC (2% Bacto-Tryptone, 0.5%
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Bacto Yeast Extract, 10 mM NaCl, 2.5 mM KCl); Terrific Broth (TB; 12 g/l Bacto Tryptone, 24 g/l =¥Al
= 2.31 g/1 KH,PO,, & 12.54 g/1 KHPO,); ODsgo (280 nm o419l F3F =E); ODgp (600 nm ol Ao F3s+

D)5 Ags (405 nm ANAM ] FHE); Vay (B4 Fof vEe] Hd %7] £5); PAGE (E2jofa o= A A

7199%); PBS (14+d &% 21944 [150 mM NaCl, 10 mM YEF <I2Fd &5 pH 7.2]1); PBST (PBS+0.25%
TWEEN® 20); PEG (ialoﬂ%l @ 22 ); PR (ZmetelAl A3 ¥-&); RT-PCR (1%AF PCR); SDS (MEH =
o) A ZHolE Tris (Ef (3= v E)olm mmgh); HEPES
(N-[2-3]| ==A] 1%‘]4#13}% —[2-ell&& 5D HBS (HEPES €45 4 9457); Tris-HCl (Eg|=[3]=5Awd o}
HierE-sleg g wete] =) Tricine (N-[Eg] -3 =FAWE)-wd]-22]41); CHES (2-(N-A]Z=-3] 2o}
J‘:)‘Dﬂ%—%%’&); TAPS BHIEH - (Bl esAHE)-wd |-o}n| 1 }-3Z 2 <= EA) CAPS
G-(NFE-g ol n)-Z 2 d-=E4h; DNSO (HHE =FA=); DIT (1,4-HE-DL-Eo]&); SA (At
(s,5-HH EA-4-3| =FA] 21d2h); TCA (EE222MMELD); Glut ¥ GSH (3 ZFEFEIR); GSSG (Ahs) =
FEIH2); TCEP (Ef|z[2-7k2 R Aod]x29); Ci (F]); mCi (2gFE); uli (Rlela=5F2]); HPLC (XL
oF A FZRwlE2S]); RP-HPLC (94 st A A2vtE1d9)); TLC (45 F=2wtE1e)9]); MALDI-TOF
(HE=Z 2~ A9 golA olgd o3 F-H|AAIZHE); Ts (EA); Bn (WMA); Ph (Hd); Ms (WA); Et (),
Me (WIE); Tag (H|25F2= o}Fo}E]F 2~ (Thermus aquaticus) DNA Z&]™g}olA]); Klenow (DNA E2]™etolAl 1
e (Klenow) Z7b); EGTA (€ Se]&-Hl=(B-otr|=old olH =) NNN' N'-HEgtolAEAL); EDTA (o
gdaltoly e EolHELD); bla (B-FEhlolA] e dFA--UA F22H); HDL (2% HA]); MJ Research
(MJ Research, Reno, NV); Baseclear (Baseclear BV, Inc., Leiden, the Netherlands); PerSeptive
(PerSeptive Biosystems, Framingham, MA); ThermoFinnigan (ThermoFinnigan, San Jose, CA); Argo (Argo
BioAnalytica, Morris Plains, NJ); Seitz EKS (SeitzSchenk Filtersystems GmbH, Bad Kreuznach, Germany);
Pall (Pall Corp., East Hills, NY); EMPA Testmaterialien AG (EMPA Testmaterialien AG, St. Gallen-
Winkeln, Switzerland); Warwick Equest (Warwick Equest Limited, Durham, UK); Minolta (Konica Minolta,
Inc., Japan); United States Testing (United States Testing Co, Inc, Hoboken, NJ); Spectrum (Spectrum
Laboratories, Dominguez Rancho, CA); Molecular Structure (Molecular Structure Corp., Woodlands, TX);
Accelrys (Accelrys, Inc., San Diego, CA); Chemical Computing (Chemical Computing Corp., Montreal,
Canada); New Brunswick (New Brunswick Scientific, Co., Edison, NJ); CFT (Center for Test Materials,
Vlaardingen, the Netherlands); Procter & Gamble (Procter & Gamble, Inc., Cincinnati, OH); GE
Healthcare (GE Healthcare, Chalfont St. Giles, United Kingdom); DNA2.0 (DNA2.0, Menlo Park, CA); OXOID
(Oxoid, Basingstoke, Hampshire, UK); Megazyme (Megazyme International Ireland Ltd., Bray Business
Park, Bray, Co., Wicklow, Ireland); Finnzymes (Finnzymes Oy, Espoo, Finland); Kelco (CP Kelco,
Wilmington, DE); Corning (Corning Life Sciences, Corning, NY); (NEN (NEN Life Science Products,
Boston, MA); Pharma AS (Pharma AS, Oslo, Norway); Dynal (Dynal, Oslo, Norway); Bio-Synthesis (Bio-
Synthesis, Lewisville, TX); ATCC (American Type Culture Collection, Rockville, MD); Gibco/BRL
(Gibco/BRL, Grand Island , NY); Sigma (Sigma Chemical Co., St. Louis, MO); Pharmacia (Pharmacia
Biotech, Piscataway, NJ); NCBI (National Center for Biotechnology Information); Applied Biosystems
(Applied Biosystems, Foster City, CA); BD Biosciences %/X+% Clontech (BD Biosciences CLONTECH
Laboratories, Palo Alto, CA); Operon Technologies (Operon Technologies, Inc., Alameda, CA); MWG
Biotech (MWG Biotech, High Point, NC); Oligos Etc (Oligos Etc. Inc, Wilsonville, OR); Bachem (Bachem
Bioscience, Inc., King of Prussia, PA); Difco (Difco Laboratories, Detroit, MI); Mediatech (Mediatech,
Hemdon, VA; Santa Cruz (Santa Cruz Biotechnology, Inc., Santa Cruz, CA); Oxoid (Oxoid Inc.

Ogdensburg, NY); Worthington (Worthington Biochemical Corp., Freehold, NJ); GIBCO BRL *+= Gibco BRL
(Life Technologies, Inc., Gaithersburg, MD); Millipore (Millipore, Billerica, MA); Bio-Rad (Bio-Rad,
Hercules, CA); Invitrogen (Invitrogen Corp., San Diego, CA); NEB (New England Biolabs, Beverly, MA);
Sigma (Sigma Chemical Co., St. Louis, MO); Pierce (Pierce Biotechnology, Rockford, IL); Takara (Takara
Bio Inc. Otsu, Japan); Roche (Hoffmann-La Roche, Basel, Switzerland); EM Science (EM Science,
Gibbstown, NJ); Qiagen (Qiagen, Inc., Valencia, CA); Biodesign (Biodesign Intl., Saco, Maine); Aptagen
(Aptagen, Inc., Herndon, VA); Sorvall (Sorvall brand, from Kendro Laboratory Products, Asheville, NC);
Molecular Devices (Molecular Devices, Corp., Sunnyvale, CA); R& Systems (R& Systems, Minneapolis,
MN); Stratagene (Stratagene Cloning Systems, La Jolla, CA); Marsh (Marsh Biosciences, Rochester, NY);
Geneart (Geneart GmbH, Regensburg, Germany); Bio-Tek (Bio-Tek Instruments, Winooski, VT); (Biacore
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[0307]

[0308]
[0309]

[0310]

[0311]
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(Biacore, Inc., Piscataway, NJ); PeproTech (PeproTech, Rocky Hill, NJ); SynPep (SynPep, Dublin, CA);
New Objective (New Objective brand; Scientific Instrument Services, Inc., Ringoes, NJ); Waters
(Waters, Inc., Milford, MA); Matrix Science (Matrix Science, Boston, MA); Dionex (Dionex, Corp.,
Sunnyvale, CA); Monsanto (Monsanto Co., St. Louis, MO); Wintershall (Wintershall AG, Kassel, Germany);
BASF (BASF Co., Florham Park, NJ); Huntsman (Huntsman Petrochemical Corp., Salt Lake City, UT);
Enichem (Enichem Iberica, Barcelona, Spain); Fluka Chemie AG (Fluka Chemie AG, Buchs, Switzerland);
Gist-Brocades (Gist-Brocades, NV, Delft, the Netherlands); Dow Corning (Dow Corning Corp., Midland,
MI); 2 Microsoft (Microsoft, Inc., Redmond, WA).

sl7] Aol ALEEE ofAE A TR HoMAE Euh ol HAVE HE2A ALF US04/39006 &
US04/39066 .ol “Al3] 71415 U}, w3, nE B 9 g8 HI 10/576,331 59 A4 2 =
H-FA A7 vre ol 69B4 2HE 69B4 ZEHoFAS] LS 9gk Aol AAE o] it L
Ak oz A g wpe} o], MY E9L2 Bdol WAV FxEA 849

e 4 oxE

3171 AAldle A AR AlAl T diFe B 2AAES ZeT ZA48 1 2 11 oA, 23 (balance) (100%

2 9E) & /98 9/Ee Bolr. A7) 2B p B ZAE I o dsixE oF 5 UH ok 7

ojaL, AE II o disiA= oF 7.5 WA ¢F 8.5 o|itt. ZAE 111 oA, 2= (100% 2 %% & &
JEe e g4 A5, SWA|/SRPI/UEF JIEEAWEAEZ @ /33 F WA /MgS0,/PVPVI /1] 7 A A /3L
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[0312]

HH 282 :

‘ T8 =42
. I 11
LAS 24.0 8.0
C1,-Cis AE, g8 - 11.0
CC,Z22 UNH¢E 2.0 2.0
otel
Cn-Cu &2l g - -
019l SAIE
C2-Cis AS - -7.0
CFAA - 4.0
Cip-Cie X1 2322 12.0 1.0
OIS AO0IE :
C3-Cig Al &AL 3.0 4.0
ANEZEM (22 ) - 6.0 3.0
DETPMP - 1.0
e EE 5.0 5.0
LIEE olESAE - 1.0
INHCI&=8X #1 -
Dol S 12.7 10.
DTPA 0.5 0.4
= El 2| O Al - -0.005
c| IHOL M 0.1 -
Ot 2t ot Al 0.001 -
AZ2LOHM - 0.0002
T ZHOLA A - -
LA ZAICHOLA - -
DETBCHD - 0.01
SRP1 0.5 0.3
=y 2.4 2.8
LIEE Xl - -
=HZUI0IE
DC 3225C 1.0 1.0
2-2E .2E=2 0.03 0.03
Bl 1 0.12 0.08
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[0313]
[0314]

[0315]

[0316]

[0317]

[0318]
[0319]
[0320]

[0321]

[0322]

[0323]

ZIHSd 10-2014-0136033

MM 242 HI
Cu-CisAS £= LIES ' 3.0
A 22 SWOoE ,
LAS 8.0
C,2-C1sAE:S . 1.0
C12-CisEs £= E, ‘ 5.0
QAS -
HE20EA ' - 11.0
SKS-6 (A =&JI ) ' 9.0
MA/AA 2.0
AA -
3Na A|E 0| E 2H,0 N
AlE 24 (223 ) 1.5
DTPA e
EDDS . 0.5
HEDP T 02
PBl -
FEIEERNE ~ 3.8
NOBS - -
NACA OBS _ 2.0
TAED 2.0
BB1 . 0.34
BB2 _ -
SX Na IEEHOIE 8.0
=[H0lE 2.0
NEENE < -
T2HO0LH B -
SEEETENE -
2| IOt Al -
O 21 OL Ml -
FIERTN] : -
BUEl 2| OHKI 0.001
AT A 2 AICHOLA 0.05
PAAC -

A. 96 9 vio|aZetole] EelolEolA vl F ZAS A% TCA AN

d

471 HARE 230 RPM oM 9] A8 2 563 57|15 5 33T oA 4 A 5o A7 vlo]AZE}olE Z2
& AHg35ke] AlFEESITE. A 96 4 F@ ZYUEES Y] AAUS A8

o|ERRE 9 oy} mj Ao ==
AFE-3FA T WA, W] 0.25 N HC1 100 pL/€e ¥r}. I e, 50 pl ¢ oA wjF nEXE 9
oﬂ@ﬂa%@. Jﬂﬁ EZ'J%gﬂ%aﬂ%ﬂ,m5mow91%&a%%E(%ﬂ%E%%ﬂﬂﬁ

AlES 93, 100 pL/Q 15% (w/v) TCA & Zgo|Eo
2 TS 405 nm oA AR/ ERE (ZYolE #E7)

TCA 29 A8 HEoRE Wz (F, TCA 9%) & WA Adtsiad.  dad, 349 18 Qe 28
o] AAPF HAWHIM ] TCA #5S HAS Y T+ T4 AT 5= U, a8y, TCA A= 50 WAl 500
ppm & @l Fro] i) AdPolmg $F 3 Ao WolAE MEstyE B dis) 24 ATl thaste]

Aydon 449 5 At

B; 96 4 wlo] A RELO]E Ze o] Eo X9 2 olA9] suc-AAPF-pNA 7%

71 A A z=wlel A, AFEE Aok gl Flr]of gt
1. 100 mM Tris/HCl, pH 8.6, 0.005% TWEEN®-80 (Tris €+&N) sk

2. 100 mM Tris €= pH 8.6, 10 mM CaCl, 2 0.005% TWEEN®-80 (Tris =) a5

3. DMSO % 160 mM suc-AAPF-pNA (suc-AAPF-pNA A7 &) (Sigma: S-7388)

suc-AAPF-pNA 25 292 AZ3sH7] Y&, 1 ml ¢ AAPF A4S 100 ml 9 Tris €50 H7iska, 10 =
ol & =3slsidt.
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[0324]

[0325]
[0326]
[0327]
[0328]

[0329]

[0330]
[0331]
[0332]
[0333]
[0334]

[0335]

[0336]
[0337]

[0338]

[0339]
[0340]
[0341]

[0342]

[0343]

[0344]

[0345]

SIHS3 10-2014-0136033

10 pl 9 34 ZZeolAl £MS zF Aol F7FsF & 190 pl 9 1 mg/ml AAPF-25 g8 A7} (w2 A) 3
O

o AAWE s 371 & 5 2 e/t EFEla, FHE WSS 25T, MIP 57104 410 mm
N BEaHgT), sagold B4 AU (B4 = AOD- & -ml ) 2 YERHST.

A ICN 902111
A Al 1.6 g 9 AAZ 1000 ml Zo &35} (pH = 8.2)

10,000 gpg 2], 0.6 ml 2] CaCly/MgCl, 2 1190 mg &

HEPES & 3+ H71sto], 6 gpg 2 5 mM <]

AE 9 9Fel BEE 247 AEd90.
NaOH = 8.2 2 ZA3AY

938 &E2 (INBS)
Sigma P-2297 (5% 4=&9)
Aok A 45.4 g ©] Na,B,0; - 10 H,0 (Merck 6308) %
15 ml ¢] 4N NaOH & 37 faste], 1000 ml ¢
HE F9 (st 7hdel 93 & AFEseict.
Alek B 35.2 g ©] NaHPO, - 1H,0 (Merck 6346) 2 0.6 g 2] NayS0s

(Merck 6657) & &7 &38sko], 1000 ml ¢ #HF F9&

o
i

=
2

of 2% 100 um Al Az} I e, 10 g 9 100 pm vREe] At
, AROA 20 & o] FoF AlAlL &efell A aRkakgitt. A go 7 A
oA 20 & Bk YAFEE AT (Sorvall, GSA rotor, 13,000 rpm). I oe Ay AxeE
Z 531 200 ml 2 AAle] @EA7IaL, #FEAE Tholdll FY F<F
A8k AFHold Ao, mlo]agELOlE EHo]E (MIP) & Biohit WEIAY jolal U
1200 pl & (200 pl &2 6 7 L& 2L Hol Agde] rtetgks AL WAy 3] 7Hes 3 @

AR om A w200 pl o 7|HE AYT) T, 10 pl 9 o3 vjge NP & g-R3ste 7)™
A7Vskgl ). Ho|Z2 Z#oEE Y, SlFulolge] 2, 350 rpm (Innova 4330 [New Brunswick]) ©llA]
3 AIZE &<F 20T oA <15FH o] A3t Aol T, 7] EdClEE 3000 rpm (iSigma 6K 15 ¥4
g71) elA 3 F st A Ednt. oF 15 3 & I5tulo]E oA iﬁ‘ﬂd’lﬂ ZdolEE A7, 50 ml ¢
Al%F A G 1ml ¢ INBS &5 H7Fste] INBS Al ek& AlZx33T}.
A

jmm}
i
fo to 2
fr
=1

mz.oor

ol
-/

Bl OrZ o oo O
=R A i
)

Hox2 dlo g
d S
_|r:L
N
. JE'
o
fr
o o
o
e
-
e
>4 o

M

MIP = @ & 60 pl ¢ TNBS Ak A 2 A9}, QlFHo)]AE ZHo|EEZRE, 10 pul & TNBS AJ¢k A o]
9= MIP 2 7. HolZ&2 ZolEE g, ALoA 500 rpm &2 ¥z #]o]#A (BMG Thermostar) ©l
A 20 & FoF A&, npxeko 2 200 pl o Al B & Aol HUlstar, dlo]AHdA 1 & % E£F

3k, 405 nm oA 9 EFEE NP-B=72 439t

A ZhrEs 249 ALt

T5E FEE S 9z @k (&84 glo] 71ERh) o s AAslt TF5 FFEE 7heas €49 dig
545 AT, ZF BE (HolA) =RE, 45 AFE AAtsiit. e AgE U 9d s
oAl WolAe] g5 (A #h) I ZF &4 (o]& ) & vlugr). T, BT 849 Langmuir WA A9
FrHE AEste] ol & gs AAE & T 1 Bt & A% A5 (P (P>l & (BT [A8 &9,
ofAE] HTh) Y 45 WolAE ERIAATH, 1 9 PI (PI=1) © EFY 593 A5S 3t HoAE ¢
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[0346]
[0347]
[0348]
[0349]
[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

[0359]
[0360]
[0361]

[0362]

SIHS51 10-2014-0136033

QAAAFH, 1 vke] PI (PI<1) & EEu doka o] WolAE HANAE

aeBE, PL & 54 87 slA Agaslel @ g Ae dela ¥ ohe 54 MolAE HAAZ.

A7) AR AFEHE BE AAE 542 FFskA &t
AA A=
1. ¥ 94 AA (US =4):

Milli-Q &5 6 gpg & A% (Ca/Mg=3/1) & ZA3}aL, 1.60 g/1 & AAZS H7tslda, AA AL 15 & o]
A} Bk ek A akekdct,

KeN
=

I v, 5 oM 2] Hepes ¢hEHS 78t pll & 8.2 & 243U, AAE A HA 28387 A 0.22p
m ZE (= E9], Nalgene ¥ H}E (top bottle) FE) = 3 o431},

2. A pH AA MA] (US =A):

Milli-Q < 6 gpg & A% (Ca/Mg=3/1) 2 ZA3a, 1.60 g/1 ¢ A4 TIDE®-LVJ-1 i TIDE® 2005) I
= 1.50 g/1 9 AA (TIDE®-SNOW) & #H7lsklar, MAl §4& 15 & o &<t Z3hA wukselct. N
NaOH &S Abg&lo] p 2 6.0 o2 A3t} AAE AW ARESH7] A 0.22um ZE (& &
Nalgene & W& €H) & T3] 9743130},

CBEEEEEE

)

CFT Vlaardingen oA 4" 9 A4 wlo|aR2HEx7tE FH3a3itt. st7] 71 s s 28RS ARESke] wol
ARAZZE A8 A 38T a4 vlo|ARHFS b2
of @A &) 96 4 vwie]AmEe|E] ZHo]ES] 7t 4
"3K" Az7 mA:
ALo A7) B4 HAxzt uAS Fys. e, H7FE 30% H0, o ¥ st dxz
(F, 19 2022 AFEEE= 60T oA Fag) olA2] 10 nfe]c}. 7132 @74 (71553k: frothing) ©] BY
gote] Fu Z H|o]AE ARgete zlo] dasit. WA, 8 Y FRTFE 10 L Hlo]
A7Fsk oAt Tt HSA ol =S wakR 2 ZFsgin v,
BA717] 8] &Hell H7}st7) zj_oﬂ 40 711 z7Zto] EMPA 116 HzZHS o ﬁéﬂ—%%t} &

EE

©
(o))
e
=)
o
H
fr
o
3
=}
=
)
[
o
S
e
o
aiff
32
Ky

)
X
ofk
=2
)
ot
o)
off
K
=2
>
foi
[
2

ZS AFska, 10 mM NaCl, 0.005% TWEEN®-80 &Ml 3|A15}¢it).

Aty W4 Ax) ZAANAE 20C == A-pl HA 2o A+= 30TC. o]
S 37 71AE vk 2ol 96 A NIP o] el FUth. dasitid a4 NS
mM NaCl, 0.005% TWEEN®-80 ol 20x 93l T=Z 343t} date MA g9 7] 71AE B
| DP. 2 o3, 190 nl o AlA] &4 NIP & 2+ e H7lsitt. B7] EFEol,
< 7t Ao "rsiin (F Tile 200 pl/= AETH). NP & Z9olE BAAZE &
A J"EEA QIFFH[OIE ] 60 & &<t FIATH A3kek Zdstel A o] Ql5fH o]
9 < AAT ALH% MTP oﬂ Tk, 100 pl o &d/48 '@%6}% =t
m oA FE3AC N7F i B ooty wlelaEHxz D AAZ sl 54

TS Eg xTAFT. 15,000 gpg (Ca/Mg 3:1 (1.92 M Ca = 282.3 g/L CaCl, - 2H:0;

e,
il
_i
An)
=
o
(e
=
o
ofo
12

MTP #5712 405

nl
5-51x] e thx

.
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0.64 M Mg~ = 30.1 g/L MgCl, - 6H,0) ¢ FE2 A% golS AL&313IT).

[0363] E 1-1 pAEZ gAY Al 22T AFHolA =1,
AL EEEP AR S ac 54 8% | 2= & X 2t
' °C)
[ppm)
LH 2 Ol 7| ASP 1.5 =1.6 g/1] 6 gpg - Ca/Mg 03-4 20° 3K
AR :3/1
M pH ASP 1.6g1 |6gpg- 0.5-4 30° 3K
o Al A A Ca/Mg:3/1
[0364]
[0365] BMI Ad5¢] AXt:
[0366] FEE FHE S N 3 (ZEAe FASk mfelamzzte] Aol = F5F) o oi&] FASA.
FE FHEE vt g4d o Ao 7} *é%i%ﬂ—E (HolAl), Ae A5 Axtssid.
e ArE sAF G FolA wolAle A (HA g 3 ®E &l (o] #h) ¢k vt L:2
g, BT 249 Langmuir WA SHu|EHE AFEEte] olE S AXES 4 Sl 1 2o & A% AF
(PD) (PI>1) & (%F [dE B9, cFAE] 2t U2 F53 WHolAE FAAAFTH, 1 9 PI (PI=]) & EF
7 T 45E ote WHolAE JIAATH, 1 "R Pl (PI1) & %THEY dobgt 459 WHelAg gl
AAZT
[0367] a¥rg, Pl & 5A 87 slolA A1gsl7lol @ uiEA gk wola] ¥ ol 52} WolAE FAAAFT.
[0368] D. tHEstAQd 7R AAE (96 9)
[0369] A7) AR Al =Eo A, AREE shEkekE B Aok dlr)eF 2ot
[0370] g E7EAI1 (DMC) :
[0371] Sigma C-9801
[0372] TWEEN®-80: Sigma P-8074
[0373] PIPES ¢k (AF §l&):
[0374] Sigma P-1851; 15.1 g & <F 960 ml 2] & &33}aL;
[0375] AN NaOH 2 pH & 7.0 2 %433, 1 ml 9
[0376] 5% TWEEN®-80 & 7}8tal, 35 1000 ml = 9rg o},
[0377] PIPES ¥ TWEEN®-80 ¢ H&F s&=&
[0378] Z+zF 50 mM 2 0.005% ©]t}.
[0379] g adEEA (INBS):
[0380] Sigma P-2297 (5% &)
[0381] ALk A 45.4 g ¢ NasB,0; - 10 H,0 (Merck 6308) %
[0382] 15 ml 2] 4N NaOH & &7 &35k, 1000 ml <
[0383] HE 59 (dasidd vt 93 & AFEsl.
[0384] Alek B 35.2 g 9] NaH,PO, - 1 Hi0 (Merck 6346) 2
[0385] 0.6 g 9 Na,S0; (Merck 6657) = 37| &35},
[0386] 1000 ml €] #HF F-9 & 2h=83int.
[0387] 13-
[0388] 7148 Azxst7] Y&, 4 g ¢ DMC 2 400 ml ¢ PIPES ¢+&olo| &3)atitt. oA hgl w3 NS PIPES
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[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]
[0397]
[0398]

[0399]

[0400]
[0401]
[0402]

[0403]

[0404]
[0405]

[0406]

[0407]
[0408]
[0409]
[0410]

[0411]
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AFdo A5, A ZUE F9 dFxTe HF F=+ 20 ppm ATt 2 T, MIP & 9 Fol
7k 824 AN 10 nl < 200 pl o] 71del H7takAct. HolZ= NP ZdelEs ", ¥ %3t 395
I, JE glo] 2 AIZF B¢k 37T, QB FUY

ok 15 B F QHogRE WA —E—aﬂ OlE AAsIA, 50 ml & AJeF A F 1 ml 9 TNBS &H& E3H3lo] TNBS
Aleks Az ). MIP & & 9 60 pnl o TNBS AleF A & XH»EP. ool AE ZYolEE ¥ %7
Aesla, o1 %5 10 pul & TNBS AM AZF 920 NIP 2 AT Ho|ZZ ZYoES g, A0 500
rpm 0.2 HIX] o)A (BMG Thermostar) oA 20 & EoF X&&-%v}. ko 2 200 pl o A B =
dof| HAryelar, dolAdA 1 B B¢t s, MP-H=7]E AL&sle] 405 mm oA SF =S =A8H9 ).
e EstAd s 49 A4t

FEH FIFE S Wk gk (22 glo] 71dw) o dis) A4 T5 =T RS 24 Js
== AMEo] (A9e]) 5oy A4S F3= 2 SAHE did F=E 5o ALk

E. GorAA AAY

F7] AR &5 g A vt AFoll, tuEIbAIQl RSl 71Nkste), e kAl 7k
3 Al Z1AE vief 22 FUg FEterE 4 Ak S AE ALEE T

LI

of ghel wj ¥ Y NS PIPES €5 & 20 ppm (B =
dA, guEsbAQl AN T 27 24E S4S
Z

dolE Fo dxe e 7vte) o2 8453},
] 54 AZ 10ul & 3

e |

71 A

B = vk} o] A st a2 o, 72 EA AHY 50 ul & MIP o Wl o] Yt MTP =eolE
S iEMS <lFFHlo]El/4lo]A HT (Thermo Labsystems) © 90 & &<F 60C 2 400 rpm oA QlFF#lo] A3}t

A7) ZYlEE 5 B Bt WAl WA A, 2 T, 10 pl o &AE 200 ul o fHERALl
714/4E& Fiete 2R MIP o H7iste], dfuleld & HEF 84S 5743550 Hlo]xZ =2 7] MIP
5 g, ¥ 23 AYsta, 37C LA g Qlo] 2 At Fek Fol. DMC 7heiall HA W AH&E
A7 L AEHel AHEHAT

AME FF B34S HF S99 € 27 S3EY NEA Y (BT Wzl g ZAR).

F. LAS oA ZHAAW

0.06% LAS (Z=d|dulglExvolE YER) o EA5lA Ald Z2H oA QIFHold & LAS S
3FaL, AAPF HAWE AHg3te] F B8 SAsAT

A 2k:

s adAEZolE, YEF 9 (=LAS): Sigma D-2525

TWEEN®-80: Sigma P-8074

TRIS €& (AF {1%): Sigma T-1378; 6.35 g & ©F 960 ml ] &l &sfskar; 4N HCl = pH &

SFATE. RIS ¢ HF &= 52.5 mM o]t}

LAS A7 8 MQ & & 10.5% LAS &9 (=100 ml MQ 9 10.5 g) = A=} T},
TRIS &+5-<H-100 mM / pH 8.6 (100 mM Tris/0.005% Tween80)

TRIS-Ca &+=M, pH 8.6 (100 mM Tris/10 mM CaCls/0.005% Tween80)

712 A :

Flat bottom MTP: Costar (#9017)

Biomek FX

ASYS Multipipettor

Spectramax MTP Reader
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[0412]
[0413]
[0414]
[0415]
[0416]

[0417]

[0418]

[0419]

[0420]
[0421]
[0422]

[0423]

[0424]
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iEMS Incubator/Shaker

Innova 4330 Incubator/Shaker

Biohit multichannel pipette

BMG Thermostar Shaker

Ty

52.5 mM Tris €+59 pH 8.2 & 0.063% LAS &S A|zstth. 100 mg/ml AAPF A7 & (DMSO %) 1 ml
100 ml 2] (100 mM) TRIS &<, pH 8.6 o F7}alod AAPF ZHE fAS A%k} FH NS 8 M3t
g3, W Zelol=S 4 @Folow A, gAY BANS Edeta & EFSA.  H4 wg
& 3% ZololE Fo) ASP-ujxFe) FE (MPF B4) o me) g2 st wEdd vud srt 80
ppm ©] AT},

3|4 4B 10 pl & 190 pl 2 0.063% LAS 5/ Al 715ttt golZ= NP & i, ¥
galar, 25°C % 35C 2FHIolE (Innova 4230) oA 200 rpm &2 X g3lw 60 ¥ E<F FAo). 190
pul o AAPF &% gHS Ffals A7 MIP 2 2 2 59 10 pl o EFES A AFwolA
7] A4 (=10 &) & S35 A7) gAS 2 Z3atar, MIP Reader (5 & 2 25T oA 2
2 ARg3&lo] AAPF A4S SA AT

N e

|

(

ot

=

Ao 60 B F A
sttt ok MPF BHE Y

=z

| o

o

A ZHo]ERZRE T 10 pl 9o §98 AAs} Y HAF FA (t=60 &) & =
| 714 Bk} o] A3 Arke g3 2ol Tﬁﬁo}iiﬁ‘r-

% AF AL [t-60 Zk]x 100 / [t-10 Zk] o]Ac}.

i

Al 2
B. AEEZ X (B. subtilis) oA <] ASP Z=2Eo}A] BA
£ AN s, B, AE"E s (B subtilis) |2 69B4 ZzeobA] (HFE LeloA "ASP," "Asp," B "ASP

zZREobAlL " 2 "Asp ZRE A" 2 AFH) & A 3 FAH AFo] sAE o] T, 2 A4
A=, B. AEE”EF 2 (B, subtilis) =9 aa}iul_ pHPLT-ASP-C1-2 (& 1 =) <o gAxgto] 75
ATt PFAHES FYAN FAH vie} Zo] FaAE T (lE Eol, e FEEA A-8H WO 02/14490
2E). B. Ar€EZ X~ (B. subtilis) T2 ASP &&S A glslr] 3, 34 DNA A]&-S DNA2.0 o <]3
sk, A7) Ld A o] &gt 2] 2 (Bacillus) &l o8l 288 = AMEHIE (usage) &
742 817] AAIE = DNA AE (314 ASP DNA M) 2, ofA83 ASP d74 @S 39t

ATGACACCACGAACTGTCACAAGAGCTCTGGCTGTGGCAACAGCAGCTGCTACACTCTTG
GCTGGGGGTATGGCAGCACAAGCTAACGAACCGGCTCCTCCAGGATCTGCATCAGCCCC
TCCACGATTAGCTGAAAAACTTGACCCTGACTTACTTGAAGCAATGGAACGCGATCTGGG
GTTAGATGCAGAGGAAGCAGCTGCAACGTTAGCTTTTCAGCATGACGCAGCTGAAACGG
GAGAGGCTCTTGCTGAGGAACTCGACGAAGATTTCGCGGGCACGTGGGTTGAAGATGAT
GTGCTGTATGTTGCAACCACTGATGAAGATGCTGTTGAAGAAGTCGAAGGCGAAGGAGC
AACTGCTGTGACTGTTGAGCATTCTCTTGCTGATTTAGAGGCGTGGAAGACGGTTTTGGA
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TGCTGCGCTGGAGGGTCATGATGATGTGCCTACGTGGTACGTCGACGTGCCTACGAATTC
GGTAGTCGTTGCTGTAAAGGCAGGAGCGCAGGATGTAGCTGCAGGACTTGTGGAAGGCG
CTGATGTGCCATCAGATGCGGTCACTTTTGTAGAAACGGACGAAACGCCTAGAACGATG
TTCGACGTAATTGGAGGCAACGCATATACTATTGGCGGCCGGTCTAGATGTTCTAT
CGGATTCGCAGTAAACGGTGGCTTCATTACTGCCGGTCACTGCGGAAGAACAGGAG
CCACTACTGCCAATCCGACTGGCACATTTGCAGGTAGCTCGTTTCCGGGAAATGAT
TATGCATTCGTCCGAACAGGGGCACGAGTAAATTTGCTTGCCCAAGTCAATAACTA
CTCGGGCGGCAGAGTCCAAGTAGCAGGACATACGGCCGCACCAGTTGGATCTGCTG

»TATGCCGCTCAGGTAGCACTACAGGTTGGCATTGCGGAACTATCACGGCGCTGAAT

TCGTCTGTCACGTATCCAGAGGGAACAGTCCGAGGACTTATCCGCACGACGGTTTG

TGCCGAACCAGGTGATAGCGGAGGTAGCCTTTTAGCGGGAAATCAAGCCCAAGGTG
TCACGTCAGGTGGTTCTGGAAATTGTCGCACGGGGGGAACAACATTCTTTCAACCA

GTCAACCCCATTTTGCAGGCTTACGGCCTGAGAATGATTACGACTGACTCTGGAAG

TTCCCCTGCTCCAGCACCTACATCATGTACAGGCTACGCAAGAACGTTCACAGGAACCC

TCGCAGCAGGAAGAGCAGCAGCTCAACCGAACGGTAGCTATGTTCAGGTCAACCGGAGC
GGTACACATTCCGTCTGTCTCAATGGACCTAGCGGTGCGGACTTTGATITGTATGTGCAG

CGATGGAATGGCAGTAGCTGGGTAACCGTCGCTCAATCGACATCGCCGGGAAGCAATGA
AACCATTACGTACCGCGGAAATGCTGGATATTATCGCTACGTGGTTAACGCTGCGTCAGG
ATCAGGAGCTTACACAATGGGACTCACCCTCCCCTGA(SEQH)NOﬂm

tlo
=31

A7) AGAA, Fe FHAE 4% ZadellE =Yshs A & BASw, dw FAAE AE A9

Aletar, BE2 N-2dk 2 -2 AA<E (prosequence) & AL},

Asp T JFHIEE pXX-Kpnl (& 2 Fx) WEo|X F53taL, o]o]A B. H ga~ (B, subtilis) oA ASP
o] B8-S e pHPLT #ME (= 3 =) W=z F29383r). pXX-Kpnl & #& 3 aprE Z2FE] (B. A
BEgl~ (B, subtilis)), cat 3%, % B. AHdEzg~ (B. subtilis) AA Ftd o FEES A% HAE
aprE ZEXHE 7} pUC 714 ¥WEfo|t}. bla FdA= E. Z&o] (E. coli) oA A&z AFS 7153
A gt aprE L2 HRE G99 H=E- e HEE 2T ‘HOH =9} Kpnl &, HindIII 591} 3
A pXX-Kpnl <A Asp 2& FHAEY F2YS 7M5eA . pHPLT €] f%EAQl pHPLT-EBS2c2

(Solingen et al., Extremophiles 5:333-341 [2001]) += wpd ]2 g AYEZv]~ (Bacillus licheniformis)
o] &g opdetolAl LAT Z2RE (Puy) 9 I HZEFS=Z, AP 8 FFHES 229E& 913 Xbal 2 Hpal

A 598 It

ek A

1_

ﬁ.

Asp &&d FHHIEE 25 79 Asp C-2d A& FEHE ofujibel] §3w 5 7o AHEEE 4l AprE N-EH
HE opulieite] TEE 1E A5 AHEE ueks DA B gHats pXkKpnl ol Zaisic:

(MRSKKRTVTRALAVATAAATLLAGGMAAQA; SEQ IDNO:11).

pXX-Kpnl #Ejo|A Z 2% Asp & FHAEE E. Fgto] (E. coli) (Electromax DHI10B, Invitrogen, Cat.No.
12033-015) W= FAHSAI A AMgH Zefolw Bl ﬁi” AgFe 7 2-1 o] AA Y, AR,
3 FHINEE Ay dERXRE ZF29Yy 1, B, ABdgl~ (B, subtilis) (AaprE, AnprE, oppA, AspollE,
degUHy32, AamyE::(xyIR,pxylA-comK) ¥ W22 HAA3S 9&] pHPLT o4& #HE o] =, pHPLT
olAe] ASP W FHE RG-S AT Zetoln] g S22y AR ® 2-2 o AlAEY. B. Ard#z (B.
subtilis) W=e] PFAMZE Lo Fx=A ALH WO 02/14490 o 71AE wie} o] a3kt
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I 2.1, pXX-Kpnl & p2JMI103-DNNDPI =2 ASP
20, |es | BEC = 2ol | oo ozx | REED
= I 2o = =5 o ghe
2 [mec e g | BH WEEE
pXX- MRSK | S glXl ASP-PreCross-I-FW ASP pXX- Kpnl &
oo . i 5 N
ASP-4 ﬁIXT ES TCATGCAGGGTACCATG B}};\JA Kpnl Hindlll
VATA AGAAGCAAGAAGCGAA e
AATLL CTGTCACAAGAGCTCTG
AGGM GCT (SEQID-NO:12)
?S?E%A ASP-synte- 4= -RV
iD . GTGTGCAAGCTTTCAAG
NO:11) GGGAACTTCCAGAGTCA
) GTC (SEQID NO:13)
H 22. pHPLT =9 ASP 28 JHIE
' 224
e m20l 0 DNA &% wg it
=52 _ , =g &=
pHPLT-ASP ASP-Cross-1&2-FW pXX-ASP-4 | PHPLT- NheIxS al
-C12 TGAGCTGCTAGCAAAAGGAGAGGG ,532[2)“2 (Abal x
TAAAGAATGAGAAGCAAGAAG p
(SEQ ID NO:14)
pHPLT-ASPmat-RV .
CATGCATCCCGGGTTAAGGGGAAC
TTCCAGAGTCAGTC (SEQ ID NO:15)
Zglolm= MWG % Invitrogen oA 53t T}. Invitrogen ¢ ZREZo| wz} PR =% (0.2 uM =g
ol 25 WA 30 3] AFe]E) of Invitrogen Platinum Taq DNA Zz]wlo}A] High Fidelity (Cat.No. 11304-
029) & A3, Az kel ARy E=29o| FHEE Invitrogen 9 ZREZ S o]&3t&

Invitrogen T4 DNA Ligase (Cat. No. 15224-025) & A}&3}o] ASP 28 JIME 2 <=3 WEQ g7tolA] v
< =3

asp FAAe] HEe B AHEE A (B, subtilis) @ (AaprE, AnprE, oppA, AspollE, degUHy32, A

amyE: : (xy1R,pxylA-comK) oA ZALE AT}, Ze}av]= pHPLT-ASP-C1-2 (% 2-2, ¥ = 1 &%) Z B. A
HEg A~ (B. subtilis) (AaprE, AnprE, oppA, AspollE, degUHy32, AamyE::(xylR,pxylA-comK) W= HZAA
I = PFAHEE FAA AR uiet Zo] FAHJY (dAE Eo] HAVE FEEA JALH WO

02/14490 & #x).

pHPLT-ASP-C1-2 WEE 7Ixa1 9= B. AB€Eg|~ (B. subtilis) (AaprE, AnprE, oppA, AspollE,
degUHy32, AamyE::(xyIR,pxylA-comK) FAHEAel AEA AFAFS 20 mg/L vlwto]xlz A, 0.5 g/l 9
CaCl, Al 0.97 g/1 2 CaCly - 61,0 (Edol] FHx2A] Q&d wx 53] HE 5,324,653 & FHx) o] A& 25

ml 2] Synthetic Maxatase Medium (SMM) & sl 4ol Zep=FNA ST}, A7 AFe

A8 A4S 7 Evl"E ASP 4EE1]<>}X1H A oF7] 3}, NuPage Novex 10% Bis-Tris =
(Invitrogen, Cat.No. NP0301 BOX) & Algale] A BA LS $ed314t). 48 MEZ] AxE Y9, 2 F
o] AHRe 1 HEaeo 1M HCl, 1 5§39 4xLDS MEZ 9b=o (Invitrogen, Cat.No. NP0007), = 1% PMSF (20

mg/ml) ¢} ZFstar, o]ola 70T oA 10 & &<t 7FEEHAT. I s, 24 AME 25 ul & 10 pl 9
SeeBlue plus 2 7g] FAE Wz g+ (Inv1trogen Cat.No. LC5925) @} Al Aol & A 35}3it}. Ail=
B Ao 7]AE asp FRY Aol B. ABEY A (B, subtilis) o o8] AAA A Asp B AEH3v)E
AL WeEstA FHskt.

r!

TR, L TR BEXo MES Sh]ek o] At 10 nl o] 34 AHE FHska, 190 ul 9

AAPF 714 &< (0.1 M Tris/0.005% TWEEN®, pH 8.6 = %% 1 mg/ml) ol #7}sict. p-UEZolda ]
WER Qg 410 mm oA FFLE9 TV HEE RY 1%6}134*1 (25C), A ASP L& A58l
ole}st Ay} B. ABEg 2~ (B. subtilis) pHPLT-ASP-C1-2 & A A&7} =& 71538 ASP Z2HolAY AL
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op7l@Ths A el

AAd 3
Z¥F sd¥lAY 75
L AAlefoll =, ASP ®lolAle] tg EdRle] ol ele] 5ol ZAHo] Ut o5 =AWl glolr
gl gt ME oA wdsli= ASP WolA = X3 RO141-A064K-TO86K-T116E-R123F & a-§-3tu}, 71
ol Al= pHPLT #WEjelA S 2 AT gholBele] o] 55 9@l QuikChange® “E*FA 59 A AR o]
s} (QCMS) 7]1E (Stratagene) & AHS-3}SITH. gholBef2le] AxE S8 AHEH = 5 dAks ZelelnE &
3-1 ol A5k HPLC, PAGE HE== 1efeo] el F&<] AAld =Zeto|m7} W4 Zejolmo] =9] # oy
e} Zeholv-3hf @] FolT HAiolAM HE 45 Ads 72t Aol YEE. ey ) A
Aol A AAld Zejolm= ARESHA] gkt

E 31 D00 2 N
S0 HaE D20l AE
IASP-N24E-FW TATCGGATTCGCAGTAGAGGGTGGCTTCATTACT GCCGG (SEQ ID NO:16)
JASP-N24A-FW [TATCGGATTCGCAGTAGCCGGTGGCTTCATTACTGCCGG (SEQ ID NO:17)
IASP-N24T-FW ITATCGGATTCGCAGTAACAGGTGGCTTCATTACTGCCGG (SEQ ID NO:18)
JASP-N24Q-FW - [TATCGGATTCGCAGTACAAGGTGGCTTCATTACTGCCGG (SEQ ID NO:19)
JASP-R3SE-FW - |[CGGTCACTGCGGAGAGACAGGAGCCACTACTGCC (SEQ ID NO:20)
JASP-R35D-FW ~ |[CGGTCACTGCGGAGACACAGGAGCCACTACTGCC (SEQ ID NO:21)
IASP-G54D-FW IAGGTAGCTCGTTTCCGGACAATGATTATGCATTCGTCCG (SEQ ID NO:21)

SP-A64K-N67L-FW [CCGAACAGGGAAAGGAGTACTGTTGCTTGCCCAAGTCAATAAC (SEQ ID NO:22)
JASP-A64K-N67S-FW |CCGAACAGGGAAAGGAGTATCTTTGCTTGCCCAAGTCAATAAC (SEQ ID NO:23)
IASP-A64K-N67A-FW ICCGAACAGGGAAAGGAGTAGCTTTGCTTGCCCAAGTCAATAAC (SEQ ID NO:24)
IASP-G78D-T86K-FW - [TAACTACTCGGGCGACAGAGTCCAAGTAGCAGGACATAAAGCC (SEQ ID NO:25)
IASP-R123F-R127Q-FW|GTCTTTGGACTTATCCAAACGACGGTTTGTGCCGAACC (SEQ ID NO:26)
IASP-R123F-R127K-FW|GTCTTTGGACTTATCAAAACGACGGTTTGTGCCGAACCAG (SEQ ID NO:27)
IASP-R123F-R127Y-FW|GTCCGAGGACTTATCTACACGACGGTTTGTGCCGAACC (SEQ ID NO:28)

K159F-FW GGTGGTTCTGGAAATTGTTTCACGGGGGGAACAACATTC (SEQ ID NO:29)

K159E-FW GGTGGTTCTGGAAATTGTGAGACGGGGGGAACAACATTC (SEQ ID NO: 30)
K159N-FW GGTGGTTCTGGAAATTGTAACACGGGGGGAACAACATTC (SEQ ID NO:31)
IRI S9K-FW . GGTGGTTCTGGAAATTGTAAGACGGGGGGAACAACATTC (SEQ ID NO:32)

pUC18-ASP A=

X8k RO141-A064K-TO86K-T116E-R123F & a5-3}& ASP WolAS Pstl 2 HindIII A|g FYS AE3to] pHPLT
WE 258 pUC18 ME] (Invitrogen, cat. no 15363013; = 1 Fx) U= F=2Y39H. oo} A, pUC18-
ASP ZE2v=E (= 2 #Z) & A7]48% (electrocompetent) E. Z&}o] (E. coli) A¥ (Invitrogen, cat.
no C4040-52, One Shot® TOP10 Electrocomp™ E. coli, damt) o] H7|H-& A7), 100 mg/L Ohﬂé_“jdo s
st o7t EZHOE AdelA A AgAFalA, pUCIS-ASP EEfAv =& 7?%1 2+ E. ZFebo] (E. coli) AEE
=) A7) e Zakan = pHPLT-ASP-C1-2 7} E. Faglo] (E. coli) A *é%}o}%l %71 Wil
QNS Z2EFS 3l A Q=R 5, GATC FHolA wWEst ASP DNA & é.‘fé_ 3| sh=dl ARS-ET).
pUC18-ASP Z&tAn=Z 71x 1 9l= E. ko] (E. coli) AEEREH wYZ=] DNA S A %3} ). A A
O 2= 100 ppm &9 gy Aol 9= 10 mL ¢ 2xTY HiX|ANA #F= v AFAA T & MEE A7 (spin) Al
A 7rerekal Qiagen 23 w]U=Z DNA 7]1E (cat. No. 27106) = A}&3}o] Qiagen WUZF 71 E wjjyF
Aol oF=H P?ﬂ o] oa] Zg}~u= DNA & Alxatt. uYZ3 DNA & 7]Eo| A|FH Qiagen ¢ EB
50 uL 2 8238t

T =d¥o] goluy 75
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Zt EAo] s, AA G ol 3 FAFE (cut-off) S AAsAT). S Eof, 25T oA F3d Aol
olA, 0.06 Keal ™9l A A G 72 & oz 3Ado] 90% niwke] EdWolE yeRE whA | 1.13 Keal %
o] AA G S B e o] 1259 91 EdEolE ekt

e 5dWo] Fojuefg= whgol AME5 = Zho|w FEE A|9slal, Stratagene QCMS 7]1Ed <f&¥ wle}
ol 533t FAFe®, 1 plL o Wgs}t, AAW pUCISs-ASP Zek2m= (¢ 70 ng) & 15 ul 9 @

5—%#, 1.5 uL ¢ dNTP, 2.5 uL ¢ 10x €% 1 pl o &4 E3E 2 1.0 ul 9 EdWolH Zilo)
< 100 pmol o] Zzolwe] thaf) o} sttt Stratagene ©Il AoH FH %= vk} 2ol 18 7
ZetelwE 247} 10 ul (100 pmol/ uL) AR&star; ghelBefg]el] i3] 7} Zefolw 50 ng & FH7hs)
g Az, ozl wA<] %ﬂ%ﬂ:ﬂoﬂﬁ g e 5dwelE abEskel). aeeR, B
WHolglo| A ZTREZS WPAA 7} 9kl F 100 pmol o] oW E EIFAIFTH AfolZ
W 0.2 mL PCR FHE A&3}l= MJ Research PTC 200 E]XAFo]Z# (thermocycler) oAl 95C o
L 95C 1 %, 55C 1 ¥, 9 65C 12 2 %<ke] 30 3] Alo]ZolQit}. WS AAES 37T oA
1A }04 S JNEZRE 1 ul ¢ Dpnl & A3AZ T} BItAel 0.5 ul ¢ Dpnl & H7 18t
AIZE Eek Qs o] A A F T,

olojA, grolH g DNA (EdWoly & 7hek pUCI8-ASP BAE) & A7|5¢8% E. Fdo] (E. coli) AE
(Invitrogen, cat. no C4040-52, One Shot® TOP10 Electrocomp™ E. coli dam+) o H7HFTAZ]AL, 100
mg/L FHAAE T3t obrt FHolE dellA AdA dAIA, E. *E‘rﬂ’] coli) M)A ASP U5 =
dAWo] golr g E oF7|s3it). =24 (1000 74 Z 10 7H) g 3t Qlagen 23 WU DNA 71 E
(cat. No. 27106) & AF&3}4 Qiagen MU ZF 7|E iAol ofsd @Al 93] Zekxu|= DNA & A|Z3A
o}. Y>3 DNA £ 7]Eo] AlFE Qiagen ¥F N EB 50 ul 2 &35} T}.

U2 DNA & Pstl @ HindIII DNA A3t G405 Al&3le] A3pA T, ASP 2ol B 2{g] 17—} 12 (Ps

x HindIII) % A AAsta, A2 doe] Udwrx F=2Yo] FHE:= Invitrogen & TEREE ]%}
Invitrogen T4 DNA Ligase (Cat. No. 15224-025) & A}-&3F= g7FolA] ¥hSof o3 4154 M 037]’%} HindIII x
Pstl pHPLT ¥E ZZto| 243} t}. T E Foyoew, A ASP #lolB g 7S GeneArt ol 2]3)
A4 3kelTt. gk A7) ASP ZholH e 27+& Pstl ¥ HindlII 2 &3HA7]2 AAstaL, grkebA] vkg-ell
olsf 4154 7§ 4717 HindIII x Pst] pHPLT #¥ ZzZto g =Y},

=

ul <~
o

2
s

o
Sy 2

flo Lo
o rg =

—_
12 i

A
o

=

olo

ftlio

= 0
o

=,

RO o2 N @ w2
) =)

=

=

glo] Aol whg W E w2~ (Bacillus) AIE Wl AFAox FAHSA7]7] 918, TempliPhi 7]E
(Amersham cat. #25-6400) & A}g3she] 2ho]lB2g] DNA (pHPLT oA =¥ ASP golB eyl =7+ UV\)

FEAZ T 71 AL 8, 1 ul o FolAeld w3 #2~E TempliPhi 7]E?LTEH AE 4FH 5y

L 2 &3sbar, 95C oA 3 & S 7tdste], DNA & WAAF T Wae] MSES Fol 2 & F J Wzt

AIZL Thg, AR ~3AA Tkt 71 U, TempliPhi 7|EZFE]9] Wk ¢hFH 5uL 9 phi29 =g

WelolA] 0.2 pl & Hrtska, HPO%E MJ Research PCR 7)Ao A 4 A|ZF H¢F 30T oA <l5FH|o] A A Zt}.
PCR 71AIol A 65°C oA 10 & F<t QAFHloldste] WhEE % phi29 &4el A E 6}@4

22~ (Bacillus) W= golBv#gs FAAEA77] fa, 0.1 pL 9 TempliPhi F% w3 AHEE 500

pl ¢ 8% B. AMrBEHz 2~ (B. subtilis) A% (AaprE, AnprE, oppA, AspollE, degUHy32, A

amyE: : (xyIR,pxylA-comK) ¢} &3%t3l 3 37T oA 1 A7 &<k ZskA 432, 100 2 500 pL < 20 ppm dl2w}
o]Al &#Ho]E (Sigma, Cat. No. N-1876; 1 mg & 732 pg & vlewtolAs d#3dh) 2 0.5% SAFS i3t
= HI-o}7} ZHolE Aol ¥ At} AGBEAS 98 golngaZEE 95 A F2& FEFu).

oA 14% ¢ F&vho] WX M (R0O141-A064K-TOS6K-T116E-R123F & zt:= ASP) ¥ Zd&tga, oF 3% o F&
oA 1 2o EdAWelZE AW HoRE EddelstE F 2EEltt. Umx e F2 (72%) & &
T EdRolAZt HAL, o8 T & 9% & 55T EAWHANY. goluggd digt AEEA A=

&t71 & 3-3 o AFH}.
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T 3-3. ROI4I-A064K-TO86K-TI16E-R123F = 2= ASP O Bi0[xl
G54D
N24A
N24Q
N24T
N67S
R127K
RIS9F
RI59K
R159K
RISON
RIS9N
G78D R159F
N24Q R35E
N67S RI59E
R127K RISSE
R127K RI59K
R127K RI59N
R127Q RI59K
R35D RI59E
R35D R159K
R3SE RI59K
T 3-3.RO141-A064K-TO86K-TI116E-R123F £ 2= ASP of BIOIA|
G54D R127K R159K
G78D | RI2IK RI59K
G78D____|RI27K RI59E
G78D R127Q R159K
N24A N67A R159K
N24A N67S RIS9K _
N24E R35D G78D
N24T N67S RIS9E
N67L G78D RI59K
R35D G78D RIS9K »
N24A R335E - G78D RIS9N
N24D . R35D G78D RI59F
N24E G54D G78D RI59K
N24E R35D G78D RI27K RISON
N24Q G54D G78D RISON
N24Q N67L G78D RI59E
N24Q R35D RI27K RIS9K
N24T R35D G78D | RIS9K
“N24T R35D G78D R159K
N67S G78D RI27K RLS9K
R35D G78D RI27K RIS9E
R35D G78D RI27K RI59N
R35D G78D R127Q RL59K
R3SE G54D N67A RIS9F
R35SE N67S G78D R127Q
N24A G54D N67S G78D RI159F
N24A R35D N67A G78D RI59F
N24Q R35D N67L G78D RIS9K
N24Q R35D N67L ‘G78D RIS9N
N24Q R35D N67S RI27K RIS9E
N24Q R3SE N67A R127K RI1S9E
N24Q R3SE N67A G78D RI59E
N24T N67A G78D R127Q RISON
N24T R35E N67A. G78D R127Q
R35E G54D N67S G78D RI59K
N24A G54D N67S G78D RI27K RISOK
N24A R3SE N67S G78D RI27K R159K
N24E R35E G54D N67S RI27K RI5ON
N24Q R35D N67S G78D RI27K R159F
N24T GS4D N67S G78D RI27Y RIS9E
N24E R3SE G54D N67S G78D RI27K RI59K
AN 4

ASP WolA m A & AEY A=

MBD ®l=] (MOPS 1A= ol wlx]) & 37T oA 68 A7t &<t
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[0458]

[0459]
[0460]

[0461]

[0462]

[0463]

[0464]
[0465]

[0466]
[0467]

[0468]
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HAASA (A7) 2 nF EF Y 98 W3S 10/576,331 S0l Z1AR) 2 AFAA Asp Ho A wwES Al
A8ttt MBD #iAE @4 TAE vle} Zo] EAAow AFH oy (Neidhardt et al., J.

Alel
Bacteriol., 119: 736-747 [1974] %), NH,Cl,, FeSO;, & CaCl, & 7]¥ wjx]o] EAFAL, 3 mM KzHPO,1 =
ALgEIIL, 718 wiA o] 60 mM S-#ol, 75 g/l FHEALA, B 1% Ao]ES HET w3, wer ook
A+, 400 mg FeSO, - 7H,0, 100 mg MnSO, - H:O, 100 mg ZnSO, - 7H,0, 50 mg CuCl, - 2H;0, 100 mg CoCl, - 6H0,
100 mg NaMoQ, - 2H,0, 100 mg NasB,0; - 10H,0, 10 ml €] 1 M CaCl,, ¥ 10 ml & 0.5 M YEF AEHEE 1
ZH 3l 100 X AFA oz AzxH ).

al7] AAleol A=, ASP o] theFek Aol Al FaE Alge] ZlAEo] gl 71 Al 1 el Z1AE
WS ARESEIT at7] ol A, "wolAl IE" = oA ofuiAt, ofwiAit Moo 94, B thA|
ofvl=al (5, "FOOIA" = ofn|at MA Fof #1A] 1 oM sddeido] 7] 54 wolAlolA defdeom
AgE A vehdy) & A,

AAl e

5
o5 A&d oA FHA st 84

2 Ao A=, st tes X ASP ®olA|e] FRAIQIEE] &S FAs] HEl e Aol VAH
AT}, B A, AMSE T2EZLS A7) AAld 1 o 7Aoo Q) 3t7] Be 7 wolAdA Y]
EdMolE X et WHolA W oY), ofAY ASP 9 €4 + 1 BE WAERY F &4 (=1.13 4 &9
S 7F o Al digk A A4S Al
EsLothoEd 28 T 51 Ao =l 24

HOlH A2l 510l Al ' FLAI Q!
. ) = . R gy
RI4L-R79T - 1.61 G12D-R35D-R123Q-R159E 1.27
G12D-R35H-R159E 1.27 G12D-R35D , 1.64
G12D-R35H-R123Q , 1.30 G12D-R159E - 1 1.49
G12D-R35H-R123F-R159E 1.45 G12D-R14Q-R35H - 1.39
G12D-R35H 1.69 G12D-R141-R35H 1.41
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R159K-1181Q

60

N024M-G049A-A093G-
S099A-R127K-A143N-
R159K-11810Q

39

N024T-G049A-A093H-
S099A-R127K-A143N-
R159K-1181T

58

NO024M-G049A-A093H-
S099D-R127K-A143N-

R159K-1181Q

26

N024T-G049A-A093H-
S099D-R127K-A143N-

R1S9K-1181Q

21
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[0488]

I 8-2. 25°C UIAMS

LAS o154 2zeol 21,

LAS-25°C

tEl

8-2. 25°C OlA2
LAS o34 &8 21

R127K-R159K

S0l Hl
i otgd [%

N024T-G049A-A0935- 41
S099A-R127K-A143N- )
R159K-1181T
NO024T-G049A-A093T- 27
S099A-R127K-A143N-
R159K-1181T
N024T-S076N-A093Q- - 26
S099T-R127K-R159K

. IN024T-S076T-A093T- 137
S099N-R127K-R159K
N024V-S076A-R127K- 60 -
R159K -
N024V-S076V-A093Q- 33
S099G-R127K-R159K
N024W-A093G-S099W- 33
RI27K-R159K .

[N024W-G049A-A093H- 35
S099A-R127K-A143N- :
R159K-1181Q
N024W-G049A-A093S- 22
S099A-R127K-A143N-
R159K-1181K :
NO024W-G049A-A093S- 25
S099A-R127K-A143N-
R159K-1181Q
NO024W-S076A-A093T- 60
S099A-R127K-R159K
N024W-S0761-A093Q- 26
S099G-R127K-R159K )
N024W-S076N-A093T- 30
S099G-R159K ]
N024W-S076T-A093H- 44
S099A-R127K-R159K
N024W-S076T-A093H- 34
S099W-R127K-R159K
N024W-S076V-A093H- 26
S099A-R127K-R159K
N024W-S099W-R127K- 32
R159K )
N24A-GS4E-S76D- 50
A93G-R127K-R159K
N24E-A93G-R127K- ]
R159K
N24E-G54L-S76E- 22-
A93G-R127K-R159K
N24E-G54Q-A93S- S0
R127K-R159K
N24E-S76D-A93T- 40

A93H-R127K-R159K

B0l Hl LAS-25°C
: OHE A %]
N24H-A93H-R127K- 41
“RISOK .
N24H-G54E-A93G- 46
R127K-R159K .
N24H-S76D-A93H- 35
R127K-R159K
 IN24L-A93G-R127K- 32
R159K
N24L-G54E-A93G- 46
R127K-R159K
N24L-G54L-A93G- 21
RI127K-R159K :
N24L-G54Q-S76A- 37
A93H-R127K-R159K
N24L-S76T-A93G- 24
R127K-R159K
N24L-S76T-A93H- 30
R127K-R159K"
N24M-A93G-R127K- 33
R159K
N24M-A93H-R127K- 41
R159K :
N24M-A93S-R127K 36
R159K
N24M-A93T-R127K- 29
R159K :
N24M-G54E-A93H- 54
R127K-R159K
N24M-G54E-S76N-- - 46
|A93S-R127K-R159K
N24M-G541-A93H- 31
R127K-R159K-S187I
N24Q-A93G-R127K- 37
R159K .
N24Q-G54D-A93H- 43
R127K-R159K ‘
N24Q-G541-A93G- 25
R127K-R159K
N24Q-G541-S76E-A93H- 22
R127K-R159K
N24Q-G54Q-A93G- 32
RI27K-R159K
N24Q-G54Q-S76T- 30
A93H-R127K-R159K
N24Q-S76A-A93G- 37
R127K-R159K
N24T-G54D-S76V- 26
A93G-R127K-R159K
N24T-G54E-S76V- 38
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[0489]

[0490]

I 8-2. 25°C OlAQ2
LAS OtE N ZHAEYo Z it
0| Hl LAS-25°C
OrY N %]
N24T-G541-A93G- 38
R127K-R159K
N24T-GS4N-A93H- 27
RI27K-R159K
N24T-G54Q-S76N- 40
A93G-R127K-R159K
N24T-G54Q-S76V- 26
R127K-R159K
N24T-S761-R127K- 25
RIS9K :
N24T-S76L-A93G- 20
R127K-R159K -
N24W-A93G-RI27K- 35
R159K
N24W-G54D-A93H- 35
RI127K-R159K
N24W-G541-S76A- 26
A93H-R127K-R159K
N24W-S76A-A93H- 36
R127K-R159K
N24W-S76E-A93G- 21
R127K-R159K
RO141-S076A-A093G- 44
R127K-R159K-1181T
RO141-SO76A-A093H- 54
RI27K-R159K-1181K
R0141-S076A-A093H- 71
R127K-R159K-1181Q
RO141-S076A-A093H- 38
R127K-R159K-1181T
R0141-S076D-A093H- 75
R127K-R159K-1181Q
RO141-S076D-A093S- 4]
R127K-R159K-1181T
RO141-S076E-A093S- 64
R127K-R159K-1181Q
RO141-SO076E-A093T- 30
R127K-R159K-1181K
R0141-S0761-A093S- 23
R127K-R159K-1181Q
RO141-S076N-A093H- 68
R127K-R159K-1181Q
RO141-S076T-A093G-’ 57
R127K-R159K-1181Q
RO14K-S076A-A093G- 20
R127K-R159K-1181K
RO14K-S076E-A093H- 20
R127K-R159K-1181K

F7b AgelA,

g3l 74 e ew

& 24 (=5% &) 24)

Ald ZHo] ALg
(35 T) oA LAS <
< vehy

=

g
A
R

=

LAS otE A

o 8-2. 25°C IMS

AEYa &2

SOl ™

LAS-25°C
OLEA (%)

- [RO14K-S076T-A093H-

R127K-R159K-1181Q

24

RO14L-S076A-A093H-
R127K-R159K

69

RO14L-S076A-A093H-
R127K-R159K-1181Q

66

R0O14L-S076D-A093H-
R127K-R159K-1181T

39

R014L-S076E-A093H-
R127K-R159K-1181K

36

R0O14M-S076A-A093G-
R127K-R159K-1181K

45

RO14M-S076A-A093G-
RI27K-R159K-1181T

37

R014M-S076A-A093H-
R127K-R159K-1181T

36

R014M-S076A-A093S-
R127K-R159K-1181K

49

R014M-S076A-A093S-
R127K-R159K-1181T

20

RO14M-S076A-A093T-
R127K-R159K-1181Q

57

R014M-S076D-A093S-
R127K-R159K-1181T

35

R014M-S076E-A093G-
R127K-RI59K-T1181T

32

RO14M-S076E-A093H-
R127K-R159K-1181T

32

R014M-S076E-A093S-
R127K-R159K-1181T

39

R014M-S076N-A093G-
R127K-R159K-I181K

42

"{RO14M-S076N-A093G-

R127K-R159K-1181T

36

R014M-S076N-A093H-
R127K-R159K-1181Q"

75

R014M-S076N-A093H-
R127K-R159K-1181T

42

R014M-S076N-A093S-
R127K-R159K-1181T

- 37

R014M-S076N-A093T-
R127K-R159K-1181T

33

R014M-S076T-A093H-
R127K-R159K-1181K

37

R127K-R159K-1181Q

R014M-S076V-A093G-.

25

R014M-S076V-A093H-
R127K-R159K-1181Q -

22

o}
3
H

shpe]l AE AECA, AAld 1 o 7AlE Z2
opdE e &4 + 1

<= Algsksit

37 mollA,

ojAlel Tt % ko] LS AT
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[0491]

[0492]

[0493]

T 83. 35°C OIAS ,
LAS OIH A 2Meio 2,
B 0L LAS OFE A
(35°C)
[%]
GS4E-R14L 32
G54L-R127S 6
N24D-G54F- 6
R127C
N24E-R127S 7
N24E-R159C 7
N24G-G541-R127S 10
N24H-R159Y-T461 52
N241-R127V-R14V 18
N24T-R127Q- 1
RI79F
R127A-R159V- 12
RI179F
R127C-R14W 7
R127S-R159N- 50
RI123L
R14A-N24F- 25
R159L ,
RI4A-RI27L 28
RI4A-RI27Y- 28
RI59W
R14A-R159W 9
R14C-S114F- 25
R159G '
RI4F-R127L- 19
RISOF
R14F-R127Q- 37
R159W
R14F-R127S- - T 32
R159V
RI4F-R127V- 16
RI59F
R14G-N24L- _ 13
R159G
RI4G.N24S- 47
R127C L
R14G-R127C- 58,
G63E
R14G-R127G 19
R14G-R127P 9
R14L-N24S-R159F 20
T 83. 35°C A2
LAS OIH A 2yl A1)
ETIR LAS Ot A
35°C)
[%]
R14V-N24D- )
RI127C
R14V-N24G- ) 7
P189S - .
R14V-N24S 9
RI4V-N24Y- 37
R127S-R159G
RI4V-RI27A . a8
RI4V-R127C- 62
R159S )
RI4V-RIZIM- | 63
R159V '
R14V-R127S- 47
RI59G - -
A Aol A, AAld 1 e

‘oA, G12D % R35E & 7HA| AL,

FH

8-3. 35°C 0lA2

LAS Ot8d I Zu

0| Al LAS ot& 4
(35°C)
[%]
R14L-N24V- 31
R127S-R1591 ‘
RI4L-R123L . 25
R14L-R127C- Y
R159G
R14L-R127S 22
RI14L-R127S- 31
R159G '
RI4L-R127V 17 -
RI4L-R127V- 27
RI59F -
RI4L-R127W- » 47
RI23Y
RI4L-R127Y 10
RI4L-R127Y-" 30
R159F
RI4L-R159G 23
R14L-R159L 30
RI4L-R159S 43
RI4L-R159V 40
RI4L-R159W 5
R14M-N24L- - 39
R159S-R123V
R14M-R159F 17
R14Q-R123F 56
R14S-N24E- 13
RI27TW
R14S-N24L- . 17
R159G
R14S-R127L- 41
RIS9F '
RI14S-R127V 33
R14T-R14P-R159F 33
RI4T-N24A 6
[R14T-N24T- 69
R127Q
R14T-N24T- 42.
RI127Y-R159W
RI4T-R127Y 29
R14V-N24A- 26
RI1271-R159A

H 83. 35°C UIAQ

LAS Ot&d 259 21t

SOl A LAS oH3 A
(35°C)
[%]

RI4V-RI27T- 49
R159Y
R14V-R127V 27
R14V-R159F 33
R14V-R159V _53

- [RT4V-R159W 12
RIAW-N24T- 48
RIZ3E

" [R1aw-R123L 6
R14W-R123V 19
RI4W-R127Q- 13
RI159W
RI4W-R159V 13
R159V-G49D _ 6

ZIAE ZTREZS AREEle] 35T
>70% o] FAE 7F WolAel 3 AuE AA )
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[0494]

[0495]

[0496]

H 84. 35°C OIAM2

LAS otd 4 2o HAul,

B0l Ml

LAS-35°C .
- G12D-R35E
oY (%)

G012D-R035E-GO65E

1181V

73
G012D-R035E-GO65E. 73
G012D-R03SE-QO81P 79
G012D-R035E-R0O16S- 77
A064T
G012D-R035E-R159W 74
G012D-R035E-R1791 82
GO012D-R035E-S092T- 71

TR ARl Eue 2ol A
s ARTE AAA 1 o] TRESS
A+ 1 EF ARG 2 g 84

o shtel A AEeA
of 4w 25C o4 Aws
e

= A
5 A & zZkE dolAd gk

pud

ZIHSd 10-2014-0136033

hepel g AghE ol oiat
o}

s A A3 (P S AARE

T §-5. LAS 28 OfAA 27} H 85 LAS d3g otyyd 2
0l Al 'LAS (25°C) &1 0| A LAS (25°C)
(85 X=+] v EERES

R141-N24A-A64K-R123F- 297 R141-N24A-R35E-A64K- 2.40
RI59E-D184T : .[N67A-G78D-R123F-
R141-A64K-R123F-R159F- 3.99. DI184T v

DI184T ' R14I-A64K-R123F- 4.08
R141-A64K-R123F-R159E- 3.82° R127Y-R159K-D184T

D184T R141-N24Q-A64K-R123F- 392
R141-N24Q-R35E-A64K- 3.89 R127Q-R159K-D184T

|R123F-D184T R141-A64K-R123F- 429
R141-N24Q-A64K-N67S- 1.24 R159K-D184T

RI123F-R159F-D184T - [R141-N24Q-A64K-G78D- 1.87
R141-N24A-R35E-A64K- 1.20 R123F-R127Q-R159N- :
N67S-R123F-R159E- D184T

D184T R141-N24E-A64K-N67L- 133
|R141-N24A-R35E-A64K- 120 G78D-R123F-R159K-
N67S-G78D-R123F-DI184T| " D184T

. [R141-N24A-R35D-A64K- 1.72 R141-N24A-R35E-A64K- 1.91
G78D-R123F-R127K- G78D-R123F-R127K-

R159E-D184T R159E-D184T
R141-N24A-R35D-A64K- 2.88 R141-N24Q-R35D-A64K- 1.33
RI123F-R127K-R159F- IN67S-R123F-R159K-

D184T _ D184T

R141-N24T-R35D-A64K- 3.75 R141-N24A-R35D-A64K- 1.22
G78D-R123F-R127Q- ’ N67A-R123F-R159F-

R159F-D184T D184T

R141-A64K-R123F-D184T 3.99 R141-N24E-R35E-G54D- 2.64
R14[-N24A-A64K-R123F- 2.94 A64K-N67L-G78D-R123F-
RI59N-D184T RI27K-D184T
R141-N24Q-R35D-A64K - 131 R141-A64K-G78D-R123F- 1.60
N67S-R123F-R159K- : R127Q-R159N-D184T

D184T R141-N24A-R35E-A64K- 1.74
R141-N24E-R35E-A64K- 9.51 G78D-R123F-R159N-
G78D-R123F-R127Q- D184T

R159F-D184T R14§-A64K-R123F- 427
R14I-N24E-A64K-R 123F- 6.64 R127K-R159E-D184T
R127K-R159K-D184T R14I-N24A-R35E-A64K- 1.20
R141-N24A-A64K-R123F- | 2.80 N67S-G78D-R123F-

DI184T R127K-R159F-D184T
R141-A64K-R123F- 4.25 R141-A64K-G78D-R123F- 1.71
R127K-R159F-D184T R159E-D184T
R14]-A64K-R123F-R159E- 422 R141-N24E-R35D-A64K- 423
DI84T N67A-G78D-R123F-
R141-A64K-R123F- 393 R159K-D184T
R159N-D184T N24T-R35D-G78D-R159K 6.53
R141-A64K-R123F- 3.83 N24T-R35E-N67A-G78D- 1.36
RI59K-D184T RI127Q

R141-A64K-R123F- 432 IN24Q-R35E 6.60
RI127Y-R159E-D184T R127K-R159N 6.02
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[0497]

[0498]

[0499]

ZIHSd 10-2014-0136033

B 85 LAS Zdd ot¥y 21 HE 85 LAS 338 o3y 21
S OIX LAS (25°C) SOl LAS (25°C)
‘ [45 X=] ‘ (45 X=]
R35D-R159E 7.25 N24Q-R35D-R127K- 7.33
R35E-G54D-N67S-G78D- 1.58 R159K
RI159K N24E-G54D-G78D-R159K 8.72
N24Q-G54D-G78D-R159N _2.84 R35D-R159K 6.89
R127K-R159E 6.58 R35E-RIS9K 7.66
R127Q-R159K 5.76 RI27K-R159K - 5.82
N24E-R35E-G54D-N67S- 9.73 R3I5E-N67S-G78D-R127Q 2.67
R127K-R159N N24E-R35D-G78D 11.21
R35D-G78D-R159K" 5.17 R35D-G78D-R127K- 5.44
N67S-R159E 2.05 RISOE '
G54D-R127K-R 159K 6.11 N24E-R35E-G54D-N67S- 7.87
G78D-R127K-R159K 2.76 G78D-R127K-R159K
G78D-R127K-R159E 2.63 N24T-N67S-R159E 3.10
N24E-R35D-G78D- 11.02 N24D-R35D-G78D-R159F 9.11
R127K-R159N ' N24Q-R35D-N675-G78D- 1.50
R35D-G78D-R127K- 5.38 R127K-R159F
R159N . R35D-G78D-R127Q- 4.4)
N24A-R35E-G78D-R159N 4.03 RI59K
N24Q-R35D-N678- 2.13 G78D-R159F 2.48
R127K-R159E ' N24A-N67S-R159K 1.14
N24T-R35D-G78D-R159K 6.73 G78D-R127Q-R159K 2.63
N67S-G78D-R127K- 1.12 N24T-G54D-N67S-G78D- 242
R159K R127Y-R159E
37bQl Aol W WMol LAS A4S AAel 1 o] AR TEZS AHEE] 25T oA AHH
B IS gol, A8 JFEe N o B + 1 EF ARG 2 ge] B4 (L1 4% AF) el
H 86. LAS o34 Z8d¥ 21t H 8-6. LAS Ot& 4 2&H Z 1t
HOlH LASOHE &.25° 0l Al LASOH 8 d.-25°
[845 K= [d5 X=£]

R141-A63K-G78D- 2.66 D184T
R123F-D184T R141-A64K-G78D- 1.47
R141-A63K-R123F- 3.53 T86K-T116E-R123F
R159E-D184T R141-A64K-T86K- 5.21
R141-A63K-R123F- 3.48 T116E-R123F-R159E
R159F-D184T R141-A64K-T86K- 5.11
R141-A63K-R123F- 3.33 T116E-R123F-R159K
R159K-D184T R141-A64K-T86K- 421
R141-A63K-R123F- 3.83 T116E-R123K
RI159N-D184T R141-A64K-T86K- 4.74
R141-A63K-R123K- 3.38 T116E-R123Q
D184T R141-A64K-T86K- 4.34
R141-A63K-R123Q- 3.58 T116E-R123Y
D184T R141-G54D-A63K- 2.74
R141-A63K-R123Y- 3.62 R123F-D184T

_75_



[0500]

[0501]

[0502]

[0503]

[0504]

T 8-6. LAS O1EA ARG Z 1)}
EIE LASOHE &.25°
[45 X%]
R141-G54D-A64K- 4.1
T86K-T116E-R123F
R141-G54D-S76N- 8.53
A93H-R127K-R159K-
1181Q .
R141-G54D-S76V- 3.53
A93S-R127K-R159K- :
181K’
R141-N24A-A63K- T 2.59
R123F-D184T
R141-N24A-A64K- 3.11
T86K-T116E-RI123F
R141-N24E-A63K- 731
R123F-D184T
R141-N24E-A64K- 9.39
- |T86K-T116E-R123F
" |[R141-N24Q-A63K- 4.13
R123F-D184T
R141-N24Q-A64K- 4.51
T86K-T116E-R123F
R141-N24T-A63K- 435
R123F-D184T
R141-N24T-A64K- 6.54
T86K-T116E-R123F
R141-N24TS76N-A93H- 7.43
R127K-R159K-1181Q
R141-N24TS76V-A93S- 1.78
IR127K-R159K-11 81K
R141-N67AS76N- 4.59
A93H-R127K-R159K-
1181Q. '
R141-N67LS76N-A93H- 2.71
R127K-R159K-1181Q
R141-N67SS7T6N-A93H- 432
R127K-R159K-1181Q
R141-R35D-A64K- 5.72.
T86K-T116E-R123F .
R141-R35D-S76N- 9.45
A93H-R127K-R159K- :
1181Q
RI41-R35E-A63K- 3.50
R123F-D184T
R141-R35E-A64K- 6.08
T86K-T116E-R123F
R141-R35E-S76N- 9.00
A93H-R127K-R159K-
1181Q
R141-R35E-S76V- 5.22
A93S-R127K-R159K-
1181K

I 8-6. LAS OI8 4 &Y Zit
ERE] LASOHE 5-25°
[H5 K=
R14I-R35K-A63K- 3.10
R123F-D184T ‘
R141-S76N-A93H- 8.54
RI27K-RIS9E-1181Q
RI41-S76N-A93H- 7.56
[R127K-R159F-1181Q
R141-S76N-A93H- 9.01
R127K-RI59N-1181Q
R141-S76N-A93H- 9.11
R127Q-R159K-1181Q
R141-S76N-A93H- - 6.88
R127Y-R159K-1181Q
R141-S76N-G78D- 5.55
A93H-R127K-R159K
1181Q :
R141-ST6V-A93S- 1.82
R127K-R159F-1181K
RI41-S76V-A935- 2.00
. |R127K-R159N-1181K
R141-S76V-A93S- 2.59
R127Q-RI59K-1181K
R141-S76V-A93S- 1.63
RI27Y-RIS9K-1181K
R14M-G54D-S76N- 7.52
A93G-R127K-R159K-
181K .
R14M-N24A-S76N- 138
A93G-R127K-R159K-
181K .
R14M-N24E-S76N- 7.17
A93G-R127K-R159K-
1181K :
R14M-N24Q-S76N- 3.58
A93G-R127K-R159K-
181K
R14M-N24T-S76N- 5.57
A93G-R127K-R159K-
181K
R14M-N67S-S76N- 1.53
A93G-R127K-R159K- .
181K
R14M-R35D-S76N- "8.65
A93G-R127K-R159K-
N81K :
RI14M-R35E-S76N- 9.25
A93G-R127K-R159K-
181K
R14M-S76N-A93G- 6.89
R127K-R159E-1181K
R14M-S76N-A93G- 5.14

H 86. LAS ¢t&E Y

ZIHSd 10-2014-0136033

SOl X

E 8-6. LAS otE A &

Med A

=3 =

i

R127K-R159F-1181K

SOl X

LASCH 8 d-25°

[d5 A=l

R127Y-R159K-I1181K

R14M-S76N-A93G- 6.71
R127K-RI159N-1181K
R14M-S76N-A93G- 5.85
R127Q-R159K-1181K -
R14M-S76N-A93G- 4.75

A7) AnzHE AAHE v} 2ol o

e 4w,

Al 9

O0F A8E WolA9 45 AA A5
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R14M-S76N-G78D- 2.13
A93G-R127K-R159K-

1181K

U Agkd WolAl= 4] AN
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[0505]

[0506]

[0507]

ZIHSd 10-2014-0136033

o 47 ANd 1ol Aol k. 87l mE opugel B4 +
. A% [PID) & 7k welAlo] djal] 7 Wol Aol el Eane] S EHste
g AU, ] ABERE AAEE ueh o], Bd vE AT WA= 4]

T O], NIA NS 21 . v H 9-1. A8 &5 Z1
101X ‘ BMILVIL |- ‘ B0l Xl BMI LVJ1
AIHI - ' © HIA
[45 =] , l&s X=]
N24F-R159G . . - 1.24 R14M-R159W . ‘1.18 -
N24F-R159L-R123V|  1.22 R14S-N24V - 1.34
N241-R127S 1.15 ) . R14S-N24Y 1.32
N24L-R159S 1.14 R14T-N24A 1.16
N24S-R159A 1.41 R14V-N24G-P189S 1.23
N24V-R159L 1.34 R14V-R159W 1.17 -
N24Y-R159F 1.14 i R127A-R159K 1.23
R14A-N24K-R127S 1.32 R141-G65Q . 1.32
R14A-R159W 1,12 - R141-S76V ' 1.27
RI4L-N24Y 1.32 _ ~ |R14I-G65Q-N67L- 1.11
RI4L-R159G 1.22 R159K :
R14L-R159S 1.11 ‘ R141-G65Q-R159K 1.32
R14L-T109M 1.14 ) R141-S76V ) 1.48
R14L-T39P : 1.26 : i

A AAE AHEshE FUHEQ ARelA, sl At FEEAT at7] el A WolAl= &) &l
Holxl upse} o] opAYe] &4 + 1 EF AAET F A (1.1 4% AF)

X
tlo
i
Sul
£
3 F
i)
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[0508]

H 9-2. LVIJ-1 .

Ol OHet Nl 85 Z1

SOl Hl BMILVJ-1
AR

[4d5 X%
R123L R159Q_ 1.16
G12D-S15E 1.23
G12D-R35H 1.46
G12D-R35D 1.13

H 9-2. LVIJ-1

Ol CHEH MIE 85 Z1t

B0l Al BMILVJ-1
ALK

: (45 X#]
R35F R159Q 1.13
R16Q R79T 1.31

R16Q R35F 1.10 -

{R16Q R159Q 1.17
R14L R79T 1.45

I 9-3. TIDE®2005
. ol tHet MiE &85 21

HOl X

BMI Tide2005
AL

[d5 XI=#]

I 9-3. TIDE®2005
Ol thet ME ds 2

NO24E-G049A-
A093H--RI27K-
A143N-R159K-1181Q

1.23

SOl Al

BMI Tide2005
AR

[d5 X=]

NO24H-S076A-
A0935-S099A-
R127K-R159K-
G054H-L069H

1.11

INO24H-S076A-
A093T-S099G- -
R127K-R159K

N024L-S076V-
AQ093S-S099A-
R127K-R159K

N024Q-G049A-
A093S-S099A-

|R127K-A143N-

R159K-1181T

NO024T-G049A-
A093S-S099A-

R127K-A143N-
R159K-1181T

N24E-G54Q-A93S-
R127K-R159K

N24H-A93H-R127K-
R159K

N24H-G54L-S76V-
A93H-R127K-R159K

1.28

N24L-G54Q-S76A-
A93H-R127K-R159K

1.13

N24M-A93G-R127K-
R159K

1.10

N24M-G54E-A93H-

R127K-R159K

R127K-R159K-1181Q-

N24M-S76V-A93H- 1.29
R127K-R159K
N24Q-G54Q-S76T- 1.11
A93H-R127K-R159K
N24Q-S76A-A93G- 1.13
R127K-R159K
N24T-G54Q-S76N- 1.14
A93G-R127K-R159K

" [N24T-S761-R127K- 1.12
R159K
N24W-G54D-A93H- 1.20
R127K-R159K
N24W-S76A-A93H- 1.14
R127K-R159K )
N24W-S76T-A93G- 1.12
R127K-R159K
N24W-S76V-A93G- 1.12
R127K-R159K

- IN24W-S76Y-A93G- 1.22
R127K-R159K
RO141-S076A-A093G- 1.22
R127K-R159K-1181T
R0141-S076A-A093H- 1.23
R127K-R159K-1181K
RO141-S076A-A093H- 1.14
R127K-R159K-1181Q
RO141-S076A-A093H- 1.15
RI127K-R159K-1181T
RO141-S076D-A093S- 1.10
R127K-R159K-1181T
RO141-S076E-A093T- 1.28
R127K-R159K-1181K
RO14]-S076N-A093H- 1.26

_78_
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I 9-3. TIDE®2005 ' = 9-3. TIDE®2005
ol CHet /dl"1 éﬂ% Z : Oof het ME ds 21
ERE BMI Tide2005 TB0iAl | BMI Tide2005
AR IR
(45 X%) ‘ (45 X2]
R0O141-S076V-A093H- 1.22 RO14M-S076A- 1.17
R127K-R159K-1181Q A093S-R127K-
R0O141-S076V-A093S- 1.27 IR159K-1181T
R127K-R159K-1181K |. - R014M-S076A- 1.11
RO14K-S076A- 1.21 A093T-R127K-
A093S-R127K- R159K-1181Q
RI159K-1181T R014M-S0761- 1.30
RO14K-S076E- 1.19 A093H-R127K-
A093H-R127K- RI159K-1181T
R159K-1181K R014M-S0761-A093S- 1.23
R014K-S0761-A093S- 1.14 R127K-R159K-1181T
R127K-R159K-1181T R014M-S076N- 1.23
RO14K-S076T- 1.11 A093G-R127K-
A093H-R127K- R159K-1181K
R159K-1181K R014M-S076N- 1.24
RO14K-S076T- 1.23 A093G-R127K-~
AQ093H-R127K- R159K-I181T )
RI159K-1181T RO14M-S076N- 1.39
RO14K-S076V- 1.11 A093H-R127K-
AQ093H-R127K- R159K-I181T
RI59K-1181K RO14M-S076N- 1.28
ROI4L-S076A- 1.34 A093S-R127K-
AQ093H-R127K- R159K-I181T
R159K . RO14M-S076T- 1.28
ROI4L-S076A- 1.13 A093H-R127K-
A093H-R127K- . R159K-1181K
RI59K-1181Q R014M-S076V- 1.17
RO14L-S076D- 1.17 A093G-R127K-
A093H-R127K- R159K-1181Q
R159K-1181T RO14M-SO076W- 1.14
RO14L-S076E- 1.23 A093H-R127K-
AQ093H-R127K- ' R159K-1181K
R159K-1181K RO14M-S076Y- 1.29
RO14M-S076A- 1.25 AQ093H-R127K-
A093G-R127K- R159K-1181K
RI159K-1181K R0O14M-S076Y - 1.14
R0O14M-S076A- 1.12 AQ093H-R127K-
A093G-R127K- R159K-1181T
R159K-1181T GO12D-RO35E- 1.13
R014M-S076A- 1.18 D184N
A093H-R127K- GO012D-RO3S5E- 1.24
R159K-1181T NO67K
RO14M-S076A- 1.46
A093S-R127K-
R159K-1181K
[0509]
[0510] 271 AQelA, B Aot FEAQG. B ARAA, FZ2A 0.5 ppn oFIH AP ¢ WolAE w9
=3 0}71 FollAe] A oYY 4 + 1 BF HAkEt F 84 (1.1 As AF) & Ze "olA 9
i3] A=t
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[0511]

[0512]

H 9-4. TIDE® SNOW A AlX
of CHe AIE 45 21t

H 9-4. TIDE® SNOW-A AlX|
Ol CHet ME 45 21t

HOIX

BMI TIDE-SNOWA
HF (85 X=]

H Ol

BMI TIDE-SNOWA

HH [85 Xi=]

R141-A64K-R123F- 1.27 RI123F-D184T
R159F-D184T - |R141-A64K-R123F- 1.48
R141-A64K-R123F- 1.45 R127K-R159F-
R159F-D184T : D184T
R141-N24Q-A64K- 1.38 R141-A64K-R123F- 1.38
G78D-R123F- R159N-D184T
R159K-D184T R141-A64K-R123F- 1.66
R141-N24Q-A64K- 1.34 R159K-D184T -
N67S-R123F- R141-A64K-R123F- 1.11
R159F-D184T R127Y-R159K-
R141-N24Q-A64K- 1.40 D184T .
N67A-R123F- R141-N24Q-A64K- - 1.25
R159K-D184T R123F-R127Q-
R14]-N24A-A64K- 1.31 R159K-D184T
N67S-G78D- ' R141-A64K-R123F- 1.55
RI23F-R159K- R159K-D184T )
1D184T R14I-N24Q-R35D- 1.22
R141-A64K-R123F- 1.45 A64K-N67S-
D184T R123F-R159K-
R141-N24A-A64K- 1.47 D184T
R123F-R159N- R141-A64K-N67S- 1.48
D184T G78D-R123F-
R14[-N24Q-R35D- 1.23 R127K-R159K-
A64K-N67S- - ‘[D184T
R123F-R159K- R141-N24Q-A64K- 1.67
D184T N67A-R123F-
R141-N24Q-A64K- 1.45 R127K-R159K-
N67A-R123F- - D184T
R159K-D184T - R127K-R159K 1.53
R141-N24E-A64K- 1.23 N24A-N67S-R159K 1.55
R123F-R127K- N24A-N67A- 1.58
R159K-D184T R159K
"|R14I-N24A-A64K- 1.65
F7HA 1 AR, 7] ARt FEEAT. st7] 3ol A|AE WolAl= ofdYEe] &4 +
o 2 &4 (1.1 A5 AF) & eI
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[0513]
[0514]
[0515]

[0516]

[0517]

[0518]

[0519]

SIHS3 10-2014-0136033

T 9-5. TIDE®-SNOW -~ E 95, TIDE®-SNOW
o e HE A5 21 ol e MY N5 2
EE] BMI TIDE-SNOW EEE BMI TIDE-SNOW
HIA » o HIA
~ [45 K] : : 45 X2]
R14]-A63K-G78D-R123F- | 1.39 DI184T -
DI184T R141-N24E-A64K-T86K- 1.26
R14I-A63K-N67A-R123F- ) 1.50 T116E-R123F )
D184T : R141-N24Q-A63K-R123F- 147
R141-A63K-N67L-R123F- 1.23 . |D184T
DI84T . R141-N24Q-A64K-T86K- 157
RI41-A63K-N67S-R123F- 148 T116E-R123F ,
DI84T RI41-N24Q-S76V-A93S- 143
- [R141-A63K-R123F-R159F- 1.75 R127K-R159K-1181K
DI84T R141-N24T-A63K-R123F- 1.57
R141-A63K-R123F-R159K- 1.70 " D184t
DI84T R141-N24T-A64K-T86K- 138
R141-A63K-R123F-R159N- 167 . T116E-R123F
|D184T : RI41-N24TS76V-A93S- 1.I3
R141-A63K-R123K-D184T 1.40 RI27K-R159K-I181K
R141-A63K-R123Q-D184T 144 R141-N67SS76N-A93H- 1.17
R141-A63K-R123Y-D184T 1.25 ~ |RI27K-R159K-1181Q
R141-A64K-G78D-T86K- 126 RI41-R3SE-A63K-R123F- 1.55
T116E-R123F . D184T
R141-A64K-N67A-T86K- . 1.66 . R141-R35K-A63K-R123F- 1.20
T116E-R123F o D184T :
R14I-A64K-N67L-T86K- - 1.19 R141-S76V-A93S-R127K- | 112
T116E-R123F R159F-1181K :
R141-A64K-T86K-T116E- 1.54 R141-S76V-A93S-R127K-~ 131
R123F-R159K : R159N-1181K
R141-A64K-T86K-T116E- 1.70  [R141-S76V-A93S-R127Y- 1.30
R123K . R159K-I181K
R141-G54D-A63K-R123F- .13 - R14M-N24T-S76N-A93G-. L1
DISAT RI27K-R159K-1181K
R14[-G54D-A64K-T86K- KT R14M-N67S-S76N-A93G- 1.22
T116E-R123F . R127K-R159K-1181K
RI41-N2dA-A63K-R123F- 147 R14M-S76N-A93G-R127K- 1.41
DI84T RISOF-1181K
R141-N24A-A64K-T86K- - 1.56 R14M-S76N-G78D-A93G- 120
T116E-R123F RI27K-R159K-1181K '
R141-N24A-S76V-A93S- LIS
RI27K-R159K-1181K
R141-N24E-A63K-R123F- 1.36
AA e 10

o5 AEd HolAle EF AA AT
oS A gk ASP WelAe] A5 AAES A5 98 FAE Aol 7AE
oA, s7] ZrEE 9 AR7h ARE A

AN ol A=, theksk
). oA
WA 1000 ml go]23}5rel 11.020 g/L o 943z 2 $23HE (CaCly - 2H,0) MW 147.01 g/% 2 5.08 g/L ¢
Astul g 6 F3HE (MgCl, - 6H,0) MV 203.3 g/ES &aiAA HWAE 10,000 ppm A& |9 (3/1

e e

kil

+2 +2 -
Ca Mg ) & AxFo=4 105 ppm = (~ 6 gpg) & AZ3}SIT). 989.50 ml ¢ Eo]L3}<=E 10.50 ml ¢
10,000 ppm AZNS 3 AAA 105 ppm LNLS A Z3A ).
7 2119 105 ppm Eol 11.2 gm TIDE®-2005 & &313te] 105 ppm =4 TIDE® 2005 MA] & (1.6 gm/L)
< A3

B oA%o] AFgE FA-9-F-93 (Blood-Milk-Ink: BMI) ol 9% %7 EMPA 116 (11 x 8 cm), EMPA 117
(11 x 8 cm) (X5 EMPA Testmaterialien AG) 2 Ztjoll % Z=7ZF EMPAI64 (10 x 7.5 cm) (EMPA
Testmaterialien AG) @ #t] ujde] 2% Equest (10 x 7.5 cm) (Warwick Equest Limited) & ¥l (24
H "el) & AFE3 eAE wiFd. Tristimulus Minolta Meter CR-300 (Minolta) & AF&3le] Hx7+9)
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[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

SIHS31 10-2014-0136033

Al L (L*axb), D65 Std. Illuminate & A}g&3alo] #A48}9tt. Az
3 Z=a)5}elc). ] A5 gl v wigstnw vy e 9d® Hx7tE AHgstr] A7t
A el At B2E A e AEE olFos FY3sltt.

H2=E (ballast) (Fu 71AIAQ0 2H8) & AFESISIT. A7) e~
ZFe]l 10 x 10 cm EMPA 221 (W] .99 W&, EMPA Testmaterialien AG) & X&3}t}. o]
i o

A WY SR8 et

6 70 ¥4y (pot), WX =9 Tergotometer (TOM) Model 7243S (United States Testing) & AF&3lo] A&

AR e APS T8 ZEE 15T E= 60°F 2 =438t TOM o] uif-o] Ak dfo=

A2t A7 AR 12 o2 Al 1 2E o AAl gAoz AlF HlelAE ATt (7] 714

d uke} o] 105 ppm Z= A ] 15C T=& 60°F o =<3hd, TOM £ 100 rpm &2 &

371 AlzFeqict. 1A AES 7] AAEE vkeh Zo] EFEC FAvtskolth.

xdozA, oo ah A7bsA] ¢k TIDE® 2005 MlA| &9 (Procter & Gamble) & AF&-3}9IT}.
2 7k deldt = (& 5 ppm E 2.75 ppm o A]) oA WelHE A HEA L.

il
~—
S 3
oy
oo
<
(o]

M PN

tlo
RS,
U]o
rE

o o
ot (U

(Tde edE=d) 6 /Mol Hxzhs ZF vlolAd stuH et w3, 2 7] EMPA 221 HZZHS A
Zrer it A% ol BMl of 29® Hzxzd] tisiAE 3 JHe] ENPA 116 2 3 JHe] EMPALI7 + 2 7o)
=, Adel 9% Azl tisids 3 719 EMPA 164 2 3 7)<
= = 13.22 2. oog A AR
: MPA 116 2 EMPA 117 A27tS FEolo|A 7, nE
t Hxze s2x WsER 3 B Fe %‘EE’J FFololA ATt 1 oS EMPA 221 1o
gk, HEZE 2 B E 9v1el YA (BMPA 116 ENPA 117 HE7e e e

A : 1y Ax74e WS JEtAY gEAS a4 i F7)e
16 2 EMPA 117 A ZZ+-e Az AZRA R

N &
- =
EE
[N}
RN
E»—‘
2 ~
25
O
3"@
O;
rﬂro
(€3]
2 2
o U
@
—
+ w
S
= |
Ln%
jale
>,
o
w
=
i~
o}«
01N

f.iror?is

2 P

7
%7}
7

1__

>

Zto]l odwl WS WA wjFgow A L (L*axb), D65 Std. Illuminate % Tristimulus Minolta
Meter CR-300 & AM&3le] 7t 9 3 3] #53te] Hrlekqir. % 23 AAE v WAHAE AHESk] A
AT
% 29 AA =(AH =L gt - A" AL /Lo wa wge - A AL F) x 100%

zt P wolAle] A5 AA Wk SAAE 58] f&l, 7 wolAle EAstele] 2 AA % (LE %
SR) ZH5-E 1ele] WolAl7} gl TIDE® 2005 A4l &0l oja) =58 o AA % = WA &F A et %

£ Aated. A= F 10.1 o] AAEC.

71491 AgollA, theFet thF x8E ASP mO]x]?A g AAEE A FsHT. A7 A9 A 23S
53 2 wygs st ARSI 1@011*1 25 21819 105 ppm =l 37.5 gm TIDE®2005 SNOW &
3217, 105 ppm = ol TIDE®2005 SNOW AA & (1.5 gn/L) & A%}, w3k, EMPA 116 BMI o
299 Hx7ZFS 10 x 7.5 cm & 7o At EMPA 117 =75 EMPA 116 18 ¥ Hx7F (CFT)
o2 tAsta, =3 10 x 7.5 cm o FZo 7 Hust. H A= EMPA 164 HxZe ALgslA] &
Skt HolAE 0.55 ppm 9 /1A F& W Al @&kt 6 Mol Azx7 (5, 6 719 ENPA 116, =
6 NS AL EMPA 116 == 6 /N9 Equest) & 2z Hlo]7lol] &ub® H7lalaict. T3, 2 79 EMPA 221
Azx7S Hubekgict. fzrozA, 999 Fh MZS HA/EA &S TIDE® 2005 SNOW Al &
(Procter & Gamble) & A}&3}%itt. rE /‘ﬂﬁ e AES 4 3] THo= 335U A (Hd @
El % SR, ¥ WA (STD) ¢ 9HE 34 (n)) & o A A gkt
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[0527]
[0528]

[0529]

[0530]
[0531]

[0532]

[0533]
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E 10.1 EMPA I‘]6 EMP'A 117 | Equest Grass EMPA 164
A%SR. ~|A%S.R. A% S.R. A% S.R.

BOIX /22 (n=6) (n=6) (n=6) (n=6)

ASP /0.55 ppm . 52+1.2 49+24 [-43x43 1.5+ 1.1

ASP /2.75 ppm 97+14 107+2.8 |-1.8+54 3.0+ 1.6

R123L-R127Q-R179Q / 0.55 ppm 6.0+ 1.5 8.5+2.1 1.7+£3.7 2.1+1.2

R123L-R127Q-R179Q / 2.75 ppm 113%£1.5 14.0+2.7 1.1£5.0 154+14

G12D-R35H/0.55 ppm 7.0+1.1 179x19 22+5.0 25+13

G12D-R35H/2.75 ppm 10.1 £ 1.7 144x19 3.2+3.8 45+1.0

G12D-R35E/0.55 ppm 82+1.2 10.0+2.1 1.3+54 29+1.4

G12D-R35E/2.75 ppm 106+ 1.4 16.6 £ 2.1 43+42 5.4+14

R35E-R123L-R127Q-R179Q/ 0.55 ppy 6.1 £ 1.2 6.8+2.1 0.4+4.1 1.0+1.4

R35E-R123L-R127Q-R179Q/2.75 pp1| 8.8 + 2.1 127+ 1.8 47+43 1714
ToE Ay AEoAN, ksl vF Xgd ASP HolHo] A= AAHS AP}, F71 714" A" =
28 v 722 WEE sl ARSI 2 AdoA, 25 BEY 105 ppm Eo 37.5 gm TIDE®2005
SNOW = &38iA1A, 105 ppm & o HEPES ¢+&-& 3H4-8F= TIDE®2005 SNOW A|A] &< (1.5 gn/L) & Ax
= 2 thE, 30 g Hepes (= 5 mM; CgHiNo0,S) 2 H7lslar, A7) €48 wwkalar, + 19 ml 4N NaOH
2 pH & 7.8 2 =AY}, A7) Me A2 A 36 AZE B AT 4 QS FoET). oA
el A, 224 10 x 7.5 cm ©] EMPA 116 BMI o @¢® HxZ 4 10 x 7.5 cm 9] Equest ZT] mwjde] 44
Ax2VE 28319 . Hol A 0.55 ppm ¢ 1A FLo|A A3 6 MY Ax7r (6 79 EMPA
116, T+ 6 719 Equest &t wide] odd HAzxZh) & 2z nlojAd 3ty A7l Tk, 2 A9
EMPA 221 Hx7tS #H7bshgltt. EzToz2A, doo a4 MES H7ISHA &2 HEPES H?—Qh‘% SHfrgk
TIDE® 2005 SNOW A1#A] €< (Procter & Gamble) < AM&3}%iTh. EE AN A5 AEE 43 502 F
PR A= Ay (B¢ 0% SR, ¥5 AxF (SID) 2 ¥ 314 (n) & = 7 9 xﬂﬂf‘&ﬂr.

37 ATDERE AAHE vkl gol, ks T TR wolA= 4] AW AlxuelA ok ASP W}
0 4%5e uglt,

AAle 11

A pH oA AFE b5 X&qE AWl €5 AA s

w AAdelM =, Bgd s A ASP WolAle] dE A dee S A FAE Ao 7AE
ATt AN, AR ZREZS A7 A 1 Z1AH] . St7] 3= ofAE ASP o &
o+ 1 EE ARG 2 24 (1.1 A #3iE) & 7 HolAldl tigh 7k el e wdwoels Lotk
oAl & Ale gttt
T 11-1. M pH OIA < H11-IL M pH 0IM2
: 22 WA Hs 2= M ds
10| A BMI X pH 10l _ BMI X pH
(85 X=1] : [85 X1

GS54E-R14L 1.40 R159V

N24D-R127Y- 1.61 N24V-R127S-R159H 1.60

RIS9V N24V-R159L 1.41

N24E-R127S ~ 1.43 N24Y-G54A 1.11

N24E-R159C 1.14 N24Y-R127L 1.37

N24F-R159G 1.42 N24Y-R127S 1.14

N24F-R159G-G54E 1.98 © - [N24Y-RI27V -~ 1.22

N24F-RI59L-R123V 1.61 N24Y-R159F 1.29

N24G-R127Y 1.34 R127A-R159F 112

N24H-R159Y-T46l 1.34 R127H-R159Q 1.78

N241-R1278 1.21 R127H-R159T- 1.66

N24I-R127V-R14V 1.12 S185F

N24L-R1598 1.37 R127M-R159V 1.70

N24S-R159A 2.48 R127S-R159G 1.21

N24V-R127M- 1.33 R127S-R159L 1.27
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[0534]

H U1 M pH oM

2= A 45

H -1 Y pH OIA 2

25 A ds

&0l Al

BMI X pH

[85 X=]

A0935-S099A-
R127K-A143N-
R159K-1181T

N24A-GS4E-S876D-
A93G-R127K-
R159K

1.41

N24E-A93G-R127K-
R159K

1.32

N24E-G54L-S76E-
A93G-R127K-
R159K

IN24E-G54Q-A93S-
R127K-R159K

1.46

N24E-S76D-A93T-
R127K-R159K

1.35

N24H-GS4E-A93G-
R127K-R159K

N24L-S76T-A93G-
R127K-R159K

1.24

N24M-A93S-R127K-
R159K

1.23

N24M-A93T-R127K-
R159K

1.18

N24M-GS4E-A93H-
R127K-R159K

N24M-GS4E-S76N-
A93S-R127K-R159K

1.36

N24M-S76V-A93H-
R127K-R159K

1.16

N24Q-A93G-R127K-
R159K

1.10

N24Q-G54D-S76L-
A93G-RI27K-
R159K

N24Q-G541-S76T-
A93G-R127K-
R159K

N24Q-G54Q-A93G-
R127K-R159K

N24Q-S76A-A93G-
RI127K-R159K

1.12

N24T-G54Q-S76N-
A93G-R127K-
R159K

1.19

N24T-G54Q-876V-
R127K-R159K

1.20

N24T-S761-R127K-
R159K

1.14

ENE] » BMI X pH
' (85 4]
RI127T-R159F 1.28
R127V-R159G 1.36
RI127Y-R159L 2.14
R14A-N24K-R127S 141
RI4A-R127Y- 117
RI59W
R14G-N24S-R127C 1,10
R14G-R127G 1.17
RI14L-N24D 1.73
RIAL-N24Y 1.19
RI4L-R123L , 2.11
RI14L-R127S 147
RI4L-R127V 1.18
RI14L-R127Y 1.78
RI4L-RI59G 1,51
RI4L-R159S 1.52
RI4L-T39P 1.50
R14M-N24L-R159S- .15
RI23V
RI14M-R159F 1.18
RI4M-RI59W 136
RI4Q-R123F 1.58
RI4S-N24E-R127W 131
R14S-N24V 111
R145-N24Y .12
R14T-N24T-R127Q 1.38
RIAT-RI27Y 1.98
R14V-N24D-R127C 1.28
R14V-N24G-P189S 1.14
R14V-N24L-R127F T.14
RI4V-RI27A 1.55
RI4V-R159F 1.43
R14V-R159W 124
R14W-N24A 1.10
R14W-R123L 1.19
RI4W-R123V 1.40
RI4W-R159V 1.15
R159V-G49D 1.67
RI159V-R123G 1.20
N024E-G049A- 1.29
AO093H-R127K-
A143N-R159K-
181Q
N024E-G049A- .1
A0935-S099D-
R127K-A 143N-
RIS9K-1181Q
N024Q-GO49A- 1.12

N24W-A93G-

1.20

_84_
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[0535]

[0536]

H 1-1. 4 pH oA 2

2= A &5

HOlH

BMI N pH

R127K-R159K

[45 T=]

N24W-G54D-A93H-
R127K-R159K

1.21

RO141-S076A-
A093G-R127K-
R159K-1181T

1.21

RO141-S076A-
A093H-R127K-
RIS9K-1181Q

1.16

R0141-S076D-
A093H-R127K-
RI159K-1181Q

1.10

R0141-S076D-
A093H-R127K-
RIS9K-1181T

1.27

R0141-8076D-
A093S-R127K-
R159K-I181T.

1.31

RO141-S076E-
A093S-R127K-
R159K-1181Q

1.46

RO141-S076E-
JA093T-R127K-
RI59K-1181K

1.20

R0141-SO76N-
A093H-R127K-
R159K-1181Q

1.13

RO14L-S076A-
A093H-R127K-
R159K

1.21

RO14L-S076A-
A093H-R127K-
RIS9K-1181Q

1.15

R0O14L-S076D-
A093H-R127K-

NA AAE AHES

= 2shHe 4
9

o
g + 1 ¥ Axug 2

ZIHSd 10-2014-0136033

E 1L M pH A2

2= HA

=
=5

B0l Al

BMI X pH

[85 %]

RISOK-1181T

RO14M-S076A-
A093G-R127K-
R159K-N8IT

1.30

RO14M-S076A-
A093S-R127K-
RI59K-I181K

1.35

RO14M-S076A-
A093S-R127K-
R159K-118IT

1.15

RO14M-S076A-
A093T-R127K-
R159K-1181Q

1.28

R014M-S076D-
A0938-R127K-
R159K-I18IT

1.31. -

R014M-SO76E- .
A093H-R127K-
R159K-1181T

1.12

R014M-SO76E-
A093S-R127K-
R159K-118IT

1.16 -

R014M-S076N-
A093G-R127K-
R159K-1181K

1.12

R014M-SO076N-
A093G-R127K-
RIS9K-1181T

1.19

R014M-SO76N-
A093H-R127K-
RISOK-HSIT

1.15

R014M-S076N-
A093S-R127K-

1.32

RISOK-HS8IT

2
)

37h FERYT
2 Yenigle.
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[0537]

[0538]

[0539]
[0540]

[0541]

[0542]

SIHS3 10-2014-0136033

E 12 X pH Olde MB 85 ‘ T 112 H pH 0A2 HE &5
ENE] BMI X pH T BMI X pH
’ ARIES 2] | HH[HS T4]
T365-R127Q-R159E 1.24 " [G12D-SI5E 1.71
S15E-R35E - ) 1.15 G12D-R35H-R159E 1.74
SI5E-R35D 1.20 G12D-R35H-R123Q . 1.89
SISE-R159E 1.24 G12D-R35H 2.38
S15E-R127Q 1.39 G12D-R35E 1.85
SISE-R123Q , 1.22 G12D-R35D T 1.68
S15E-R123E 1.38 G12D-R159E 1.32
R79T R127Q R179Q . 1.23 G12D-R14Q-R35H 1,44
R35H-R159E 1.37 - [G12D-R14I-R35H 1.54
R35F R61S R159Q 1.39 G65Q-R127A-R159K 1.10
R35F R159Q 1.49 RI27A-R159K 1.35
R35D-R127Q 1.56 © [R141-G65Q 1.38
R16Q R79T R159Q 1.42 R141-G65Q-N67L- 1.14
R179Q R159K '
R16Q R79T R123L 1.62 R141-G65Q-R127A- 1.43
R16Q R79T 1.59 R141-G65Q-R127A- 127
RI6Q R3SF 1.29 R159K
R16Q R159Q R179Q 1.31 |R141-G65Q-R159K 1.38
R16Q R159Q 1.26 R14I-R127A 133
RI4Q-TI21E 1.37 R141-R127A-R159K 1.44
R14Q-R35E 1.36 ~ R141-R159K 1.32
R14Q-R35D 1.27 R141-R35F 1.13
R14Q-R123Q 1.33 R141-R35F-G65Q 1.16
R14L R79T 1.59 RI4I-R35F-R159K 1.28
R127Q-R159E 1.34 , R141-S76V 1.40
RI127Q R159Q 1.45 R35F-R127A-R159K 1.17
R123Q-R159E 1.51 : ‘
R123L R159Q 1.58
R123F-R159E 1.77

4] ARERE AAEE dhsh gol, TR thE AR WolAE 47 FAW A2HAH ob¥Y AP wr}
e 4w,

AAd 12
g A71HA7 A A ASP HolA ] AF AT

2 AAd s Z1AE 22 oAl dEel el WA AR Z2 oAl ("ZZeobAl B") ¢k W] als}
o] Automatic Dish Washing (ADW) TABLET ACTION PACK® AlAlolAe] ASP ®le]Ale] A4 Aes 54357 6
THE Aol ZAE] ATt at7] BollA AAIE = wheh o], ASP WolAl= ZRH oA B Wl d5&
24 ¥ w@ol AAZ

24 4 ZHo|ER wlo]AR-AA APS FHS3A. ZHlg s 2" f2as A EBe
AAE ATt %71 %%‘C% TF5T Hxas AAsta FEFskain. 9 45
vke} o] Az ("2aAME G i 50
7} tjzAe] ekl Al
gaas Adeoz YZAAY. L4 = T
o 9E t£AE NUINCLON® 24 4 Z=gHdl Zeo]lE e sl "4 AF Jlo] AP &
ADW (el & =], Powder 4500 ppm) & 1 L ] 11 gpg &°ll 40T oA ¢kd3s] Egtete] 2bs 7] A%
NS A %35+ 188.57 g <] CaCly - 2,0 ¥ 86.92 g 2] MgCl, - 6H,0 & 1 L DI &Eoll £33l A= ol
= AlxsA A7) A@eA, 2 mL & wg 7FeE ADW £NS ZF Do 55T oA H7resiTh. o
= A9g %@ '240E 7 4 *47%}"”3} A FRAeA, AAE 4 3] FHOR 6 7] 2 (across)
T NS 6 3 FHow 4 7 wAE ARESte] sl -
& EYEE HE2 %1%6}5’}5}. %Eﬂol‘fé wlg 7F2E Aol E/ ol Al Fa, E#ela [
2 A Fskt. ZHUEE A 2% (dF 5o, d A = disix= 55T) oA 30 & &<t
180 RPM ©.2 A3}k, AR 5, ZUClEE 2z @A AR 3 3] B =
ERHRY fxa3E AAsL, 80T A|ZE E AEAZ T Aot dxHd, AdE txa
Fe Tt fal daas AEst = =74 W7k e Zol Altts

go] 7
ot}

HJ
ol
Ay
2
:91:'

ﬁ°*‘
| O
N
H
1o
to
o2
i,

o O{N
oft

= =
S
o
=
é
N
Ll
12
o
p‘l
rir
ofy
oft
ow °

-

¥
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[0543]
[0544]
[0545]

[0546]

[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]
[0554]

[0555]

[0556]
[0557]

ZIHSd 10-2014-0136033

% AA = (9% TH-AAE TH)/(o9d TZF-753 T) x 100
A7 A =% A7 / Benchmark Protease (ZZHo}lA] B) o <3t % #A|A
AE g7 Ax

AlF Eh(E) & X¥ste Z2HoMA 9/Ee AAl 2459 Algd ARS8 9 @4S thad Zo] Alx
EF= fd?ﬁ, 100 ml 9] 10% A 7= 3 4o AA 22 Esict. 7] E3Eo] o7t BE
AE/A E3ES ALEHoR wwshar zskoltt. v, F7EE 40 ml $HE Hrbsta, EES
Folg7k e FEg vt 2 u7zbA e vax Ee EdoE SR 97 EES o9 A

Aeoz Yz R,
2Z =&z AZ

g FHOEAA 60T 2 &% B3HE 143t FxE 7t "ol A H>x AF A (pulp
strainer) & FIt}. 9z =225 Az Y8, 6 WA 9 e wExE i, =EXE IAAZEH
el etairt. wExke] EAlshE 9ol FAES AAG Y G FEsHA] Ut =EAE Y
F2 RegdA P LEAE AS AR 9 Ho]AAA FEGA FEsi. EE =2x7 249
AW, AR =227 @7 volAE R T 2R 60T oAl 30 # FeF wnksksict -
ZZHE =225 AAGL ¥rxe] 30 & e Tk Tl FAFE g whs A ~HA A A
=

2RI 2 Egol= (1 x 3 AX) & AMSdte @2 459 A%

7 w4 EEolEE 28 9F Be 2% =24 AXE (7] 719 ukeh 2ol Alxg) ¢ "o, 7+ &
ghol=o] tigf FAe Fo G EF 1 3] JPEA FEHh Zefol=9 WS ElrE Hroldth
I tg EEle]l=E 2 Jie] QF Aule] WE MR Fuh 2o A 30 & Tk EYeEE AXHES
PiediciS s

I g &go]l=E 80T oA (+/- 1T) 2 Azt ok et (A3 2 &3 Auke 1 AgE 3o 180° (4/-
1C) 3 2w, Wzte, 9 9H &Lefo|=2 1-96 == HHFs3it.

AARE 98, 8 /o] 531 &Etol=5 AlF 7| AF HAu 4 ﬂ%ﬁ— ARk B Tt ofu] Al g
AL dn] AAS 98] 40 ml 2 F AAS 98] 60 ml ] Whirlpool 840 3 &l 7]¥kalqitt. A3 A
o= st AlgelM, 4 7|2 GE 500 7]A1E AH&3te] 4 7h<] xﬂva T8kt AlE AbolES fd, &
dE Egtol=F Al AAstar, Al AlFES vl A 2 F A Hol Tt 5 252 120F = A
gstal, 71AlE ZF AR AlolER2 ZE AT Zefo|l=EE HF Au AlolF TEA AFS S8 VA=
FE A ABA T EefolEol = X AtolES st roktt. 4 AA wkE Fgo] oe, 7+ AES
ZF Z1Al A 1 3] e E AT HE 4 3] wbEg skl Fasgitt. o g, A7) Bdd s
ANEA 298 7188 Agste] whEste], AfF 3 F 8 3] wEst, HF AnE & FFE Ui o
el 4 AAE AEsE TESA B vhed 2ol ALtkesith:

% AA = (9% THZ-A4dd T3 /(39 FF-AES ) x 100
AA A =% A7 / Benchmark Protease (ZZHolA| B) o 93t % #|A

27l As Y AFE 7] & 12-1 o AAE):

o 12-1.248 A32lE =9 IZEHOHA

B 0 2= HMA K>
ENEFE=R=ED EET

s4 CEX
WT ASP ’ 101 100
R14N-R127K-R159L ) 134 ) 120
R141-A64K-T86K-N112E-R123F-D184T 126 124
G12D-R35E-G63R-R79K-T109M 124 113
R14L ) ] 128 123
G12D-R35E 120 138
R14M-S76D-A93H-R127K-R159K-1181K 123 103

AAle] 13
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[0558]

[0559]

[0560]

[0561]

[0562]
[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

SIHS3 10-2014-0136033

B2 Alg MA 52 ASP HolAle] MA e
/\E]/\]oﬂoﬂj\i% /ﬁ]ET— Hak /ﬂlzﬂ ARIEL® <9 ASP tﬂo]x],] A A oo _i___x 5‘}-7] o ZaH /\E]%]o] 7]]HE]
ATt 2 Ao A= WolAe] %S Real Item Cleaning (RIC) ol digh wlx|mla M Z2EobA] (4
Fol, "Lzdobal ¢") ¢ wlwskgict,

O 2o 210 AFESHE Meile AEVIE ARESte] AlRS Faslglth: &% 40T, A% 21 gpg, AlAl 7300
ppm, Z=ZE kA 0.88 ppm, RI 0.75 kg, & W~E 9 RI 2.5 kg, & 13 L, A& AlgF 20 &, A AZF 3 x

5 .

4m

i 2

BoAF oA PAfol= E FAlo]= o]E | W 733 ' (J&R Coordinating Service) & 7]53F W] ~Eo
o8 o=z UEar). T, o, EIM= WAAYW, 1S 238k Consumer Real Items (RI) & Alg
st ARE X 29E 9 ASL (Artificial Soil 1; Equest) & ¥ 2Ag& 9] AR&3t).
AS1 o] =AL 37 & 13-1 o AA D}
H 13-1.AS1 9 =4
g %
ol Il 14.5
Xt . (PG Tips) 6.5
HIl  (Nescafe) 4.0
el Xl FA 12.0
E0tE 724 (Heinz) 13.0
X . 4.5
JE gl (Heinz Baby) 7.5
2 HE 2.5
EEI% 2 14.0
ETC EE 5.0
NTC BE 5.0
NZHA) 2 4.0
ol 15
AFE 98l sdd oF F7E FRIIESF RS Axka, RS gd3 2 AR diE dEEAct.
2 el Aurs 9dst 4 SAR AAS (AE Eof, 9E9 F/¢
9= 1 9= 2 9= 3 9= 4 o= 5 o= 6 o= 7 o= 8
AB BA BA AB BA AB AB BA
"A" 2 FAlE 92 ASP WHolAZ MAsl= Wbd, "B" 2 RAIE gE T2 HolA C B AA S, A4
S 4x4x23 FIPHUT RI 9] 2 3] Y FHo2 4 7] 7AA 7 Hels wEsil).
Alg Ak
AZEeE Yoz g A ol&E 9 RI o WHAES X¥ele] F otF 2.5 kg &&E WEI, AEHE dd AW
of "21 gpg" WiET7F AE wiwE Meile A&7 e ¥& FH&E g} I o AEVE ZHsAIZTH
258 40C % FH2> AE /\} 122 Ao, I the, ¥y 2E 9 ORI B MgV H7bE
T3k 20 g AS1 ¥ 17g Bakers &4 % 29F 7|LL3t LS 7hzF FEow HyLsir), I o2, AlA (95
g) & A7) MA Edolel #HrletaL, AtolE& AsAIZIth. Aok MA7E EFolol A &7F ol H,
A7 e = o] HAE HIFeot. It AETIE AlelE St gt AA Akol&o] A, U
SEE AXV|® $7)2L, 30 & E dxA AthE FEss TMAAH R ek, LSG 2R
A9 PSU A3 2 #Hx WS E AFit),
AlE &3
AA AFE A 5] 72 A7k AA B dxE 9 AHeR st FHEs Ty q5 ogR/E
sjgd e EoFal, Scheffe 2AYUS o] 83t 3 W oo Adxtd 93] sustett. AR, 4%
A Yl B &= 2w ol dAdxte] 93 sgshert.
A% A
ARG AE 2ZEYoz AA" Fd& Psion o 555 4¥st RE 293 dEe FF3F S4EHY,



[0572]

[0573]
[0574]
[0575]
[0576]
[0577]
[0578]
[0579]

[0580]

[0581]

[0582]
[0583]

[0584]

[0585]

[0586]

[0587]

WS35 10-2014-0136033
S} B A Atele] & ABA, % 7 oBol ojat LSD 7} AMEE A9 AFED &
& wastze AgEG. 2 A9 ABe Ee AFAT (12

AFE (AE 59, AF AL AFB) 2 AFH o8 AH
3lt, olu] &}7] Schelle 2A1LS AH&-3+3it}:

Lo & ARl ot ¥ v e At (=94)
20 3 Aol ozt oyttt

3. 2

é
o
o
>
©

=

41 B AFol B o v
AAd 14
ASP HolA 9] A PA

2 Aol = VT ASP 9} BliLste] oA TIDE® AAlolA Al@® vkt ASP WolAle] A% A s =43

7] 93l A Aol ZIAEH At Holz @ W ASP ¢ ZR2EolAd A4S Hitachi 911 Automatic
Analyzer & AF&3te] A]gs}ic). B Ao A £Ald-L-Ala-L-Pro-L-Phe-p-HEZo}d &= (pNA) &

ZHolAl &4 HUME Ak 7H2A ARSI B Ao A, a2 olu= AgS p- QEEO}‘Q
A AEstE B34 ZR2EokAd o] EaH), 415 mm/450 nm oA BEEE= F5 FAR] Pri=,

SAVINASER EZREolA] FF o072 BHARHE AZ Fo ZRokAe &4} v g 3ict.

St7] oM A E= kel o], WT ASP o wleiA Zzbd WolAle] A% AL FolshA AMAdE A
w ROlA, "wAE 2 0" = sl A wAE 24 %= 2/ 27 24 x 1000 = AFSskel S E T

H 14-1. 90°F, & TIDE® S0IA 28 2 N& S R 24

. =7 1« 42 172|142 21 2 | 28
WT ASP . 100% 91% | 32% 0 0 0 0
R18 - 100% 99%- | 41% 0 0 0 0
G12D-R35H . : 100% 100% | 100% | 100% | 97% 92% | 87%
G12D-R35E 100% 100% | 100% | 100% | 100% | 97% | 94%
R35E - 100% 100% | 100% | 96% | 87% 9% | 12%
R3SE-Ri8 100% 100% | 100% | 94% | 82% 70% | 61%
R35D 100% 100% | 100% | 86% | 71% 56% | 45%

Al 15
ASP A1 BAe 574

£ Aol =, oge 27, B oofet ek AR 2719 54 stelA ASP o AR E4& FAE] 96
THE Aol 7= 9

AA A, AR Fu, A 2= 8 A ARk wisE xdeke ogd Al 230l A
ade, Zzgopash g AAl AR B 34 23 stelA &I V5 5 glojornt @t o
£ 50, Jold dgelA AHgEE AAl A2 Al st B i s=7F ol de& =
of, frel Al AP oz Al oF 3000-8000 ppm o] AlA] Aol A W, AR A= AFAHoz A
el 800 WIRE (& Hol, 667 ppm) ©f AA| o] Sl Hu), 53] oA, AAs d¥xe=
°F 800 WA 2000 (o1& E°1, 975 ppm) ©] AlAl el HW’“ of =M.

ol AAE diEes u np A AERZEA Ao, drldlA ALgE= A4Sl WelE 1500 WA
6000 ppm HL1S] AAl *g% | Aol EAstER F7 9 3 AlA vx BREa B 5 9l B A
Aol HEA L | Aol EA g e, Z1ER d bl AlgkE A

*LOS A A 7FsEA A AL, e 6000 ppm o] ske] AA|l Aol Aol EAjshE L Al

2
off
H
>,
|

i)
tlo
N
i)
a
;9
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[0588]

[0589]

[0590]

[0591]

[0592]

[0593]

[0594]

[0595]

[0596]

[0597]

[0598]

ZIHSd 10-2014-0136033

ojel] H|Fo] Hol, MAHoR AFAHN MAN Fo AA 2HEY FE7F F 800 ppm HIRF] AA] =A4=E ("
A AA = A", AE S0 dEAAE °F 667 ppm, B A= oF 800 ppm WA F 2000 ppm ("F3F AlAl
T AYN), oS Eo] ¢F 975 ppm, 2]al BEFAoAE ok 1500 ppm, F-HolAE <k 2000 ppm 23 ("al Al
A F= A9, G2 Eo] ¢ 3000 ppm WA 2F 8000 ppm LD I H]F QAAFA A HAFA] A o= 2k 6000
ppm O TRtk o] sttt

D

AEAQ AAN see ez SHEH. s 5o, Ml=dAs ddAA AE7I= oF 64.4 L 7]
o] ANE Heth mrebA, A ol o 975 ppm o] AlAl EE 58] A=, oF 62.79 g 9
AA ZAEES 64.4 L o ANl H7bsfopnt gkt o &2 AAlet A AeE F A= AFHE ARESH

s AHga Ao AT e APHoZ Fid
= ,EE g Aol o] Al 22 10T WA 30T (e E <
°F 20C) & & e Wk, FdAe] AAse] 2xE dFHo® 30T WA 50T (E 5o, °oF 4

27} d2A, Fold e APHow B Aws} Aold 5 g} % Axe Jdudow 23y Ca /Mg
. . - — 2 2+ -
A2 B 299 (grain) 02 mAAY}. AxE B Fo 24 (Ca) 2 vhadlg (g') o o] ZHolr},
mste] el Be Adoll, AR e Adnir} tjeksit 270 A2 (60-120 ppm) oA AR
(121-181 ppm) Q1 =& #rE B 60 WA 181 F (5, W= AL 9 Tede= Age Ny F ¥ A2 9
17.1 o) Tt aade= X ppm # ©lt}) o AHE FES T3 ¥ 15-1 & B9 A= HYE A
=
T 15-1. 2 2% ¥HH
= ZE g Jado Wok o 2
ol 1.0 0|9 17 019
o2 AE ‘1.0 LHXI 3.5 17 LHI|‘ 60
=72 22 3.5 WX 7.0 60 LHXl 120
AR 7.0 WXl 10.5 - 120 LH K| 180‘
e H& 10.5 =1} 180 =1}
- - - 2+ N
S8o] B ArE APHom FIHE Ca /Mg AE G o 10.5 27 (48 59, 10.5-20.0) ¢ 2 < (=
Lo}, E%® Ca Mg AE F ok 15 29 o, Hue B Pri AFFor ARe] B Fuud 2
U, $9e B Arnce 4n d2 So], Bule B Ami 3 ujx 10 189, 3-8 8|9l T o 6 1
ge1el & gk 9Rel B Ari Agxow Huo B Axuu vton Juwdowm T Ca Mg A
2 34 e dE 5o 3 1g2lo]
B oo s olgde] AA 27 AE 2 Agoz B3 M A AHE Y S ATdE =

glopA] WolAE Als- gt}

ol 71AE wie} o], ZREolA WolAl= vwlo]a 227 AANE ALEste] Aol 3] MAl 2 AA
ZANA Aee AddAY (A7), 2 = 55 &9 4¥W WE 09/554,992 &5 E WO 99/34011 & FFE, BF
ol Hx2A A8H). z2eobA] WolA= 7el 9 E-o ta] w3k FAMSE WAoo AlgET),
A4 16

A AR AR ZAE

2 AANde 2 w4y 3 AMEEHe dA AR A" 2A4ES ATy A7) 2AES AR 7)A AE
270 st A B o, 7hEa/ Ay AAIE AR AAES Xk H82 A 53 AMEEE Zog Al
=  13-1 & Fgs 24 ES AF3r). Iy, B oahge go tE o] B dga Al gEug
237] BolZ AP A= Aor grHAE gt
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[0599]

[0600]

[0601]

H 16-1. 2H &1 HE

42

EE S (%)
AE2.5S 2.16
AS 3.30
NZ22 N 1.10
=579l
Hol24d HHSATH 10.00
A E E 4t 0.40
NEN: 0.70

E 16-1. %X 8% M&E =42
A= 2 )
=Pl . 0.85
S0 ES 00 1.01
1, 2-C & 50| = 1.92
EtOH 0.24
HXS . 2.09
I Z2H O Ml .sup.1 0.01
Ot 2t oLl 0.06
Ig/HIEE SEZ 100% 2 U4 S

2 162 HH A& MH £E2

Mg MM 282

T 1 1 m v v
LAS 80 | - | 60 = .
C12-Cis AE 58 - 2.0 8.0 11.0 5.0
CC,=Z=d tnig o 20 | 20 20 2.0 1.0
Cp-Ciy 22 CIoE ool - - - - 2.0
SAE
Ci-Crs AS - 17.0 - 70 80
CFAA 50 30 40 3.0
CoCul2 202 WSAH0IE| 120 | 60 1.0 10 10
CoCrs LI 21 10 | 110 | 40 20 | 30
NESN (24 50 | 10 30 30 20
DETPMP 0 | 1.0 10 10 05
ENEERE 10 | 80 | 50 | 50 20
TEEEEENE 0 | 10 | 25 T.0 s
HIE=Hole T 35 - 25 :
EERGE] 127 | 145 | 13.1 0. 80
EE T8 | 18 a7 54 10
WE 2101 - : o5 |-
OFZ CHOF A 0002 : N -
FEENET . 00002 | - 0.0001
2O A 0.1 : 0.1 - o
EEE 005 | 03 | 0055 | 05 02
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[0602]

H 162, %Xl NE AM =482 .
A7 MH =82 )
I i I ™ v
DETBCHD - - 0.02 0.01 -
SRP1 0.5 0.5 - 0.3 0.3
=S4 2.4 24 2.8 2.8 2.4
LIES X8 =ZUI0IE - - 3.0 - -
DC 3225C 1.0 1.0 1.0 1.0 1.0
2-2E-26=2 0.03 0.04 0.04 0.03 0.03.
DTPA 0.5 0.4 0.35 0.28 0.4
= 1 018 | 010 | 0.1 - -
ASP B0| Xl 0.05 0.3 0.08 0.5 0.2
S /e2 Y/E=E 22 100% 2 $5
H 16-3. Ml ME MM X442
A= MM £ =
I 1 11 11 v \4
LAS 11.5 11.5 9.0 - 4.0 -
C12-CisAEp 455 - - 3.0 18.0 - 16.0
Cia-CisE 25 S 11.5 11.5 3.0 - 16.0 -

[ C1-CiaEo - - 3.0 2.0 2.0 1.0
Ci»-CiE 4 3.2 3.2° - N - R
CFAA - - - 5.0 - 3.0
TPKFA 2.0 2.0 - 2.0 0.5 2.0
AEZ2 4t 3.2 3.2 0.5 1.2 2.0 1.2

25
CaZZ0I0IE 0.1 A 0.06 0.1 C - -
Na Z =0l E 0.5 0.5 0.06 0.1 0.05 0.05
Na Z2¢ 4.0 4.0 1.0 3.0 1.2 -
=ZUI0IE
SH0E 0.6 0.6 - 3.0 2.0 3.0
Nad|ESEAIS 6.0 6.0 2.0 3.5 4.0 3.0
Ol EHS 2.0 2.0 1.0 4.0 4.0 3.0
1222002 3.0 3.0 2.0 8.0 8.0 5.0
QL 0ES01D 3.0 3.0 1.5 1.0 2.5 1.0
TEPAE 2.0 2.0 - 1.0 1.0 1.0
PB1 - 4.5 - 2.8 -
T ZHOLH A 0.03 0.03 0.01 0.03 0.02 0.02
2| IHOLAI - - - 0.002 - -
Ol clOtAl hd - - - 0.002 -
A EcHOHM - - - - - 0.0001
SVEl 2IOtA 0.005 0.005 - - -
ASP B O X 0.03 0.05 0.01 0.03 0.08 0.02
SRP | 0.2 0.2 - 0.1 - -
DTPA - - - 0.3 - -
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[0603]

[0604]

[0605]
[0606]

[0607]

O 16-3. A AE MM E4H2
8F HH 284S
1 1 11 111 v \'4
PVNO . - - - 0.3 - 0.2
S Al 1 0.2 0.2 0.07 0.1 - -
SRS 004 | 0.04 002 | 01 | 01 [ o1
e e %E 100% 2 U= ‘
T 164 2 HE MM E&2
L= Y
v ] 11 1 v A\
LAS 24.0 32.0 6.0 8.0 6.0
C12-Cis AE 58 - - 8.0 11.0 5.0
C Clo_i“' CIHg ool 2.0 2.0 2.0 - 2.0 1.0
C-Ci 22 CIHE 019 SAE - - - - 2.0
C2-Cy5 AS . - - 17.0° 7.0 8.0
CFAA . - 5.0 4.0 4.0 3.0
CoCuler 232 WEAYOIE 2120 | 6.0 1.0 1.0 1.0
C12-Cig Xl BHAH 3.0 - 4.0 4.0 3.0
AMEZA (22) 6.0 5.0 3.0 3.0 2.0
DETPMP - - 1.0 1.0 0.5
O EFS 010 5.0 5.0 5.0 5.0 2.0
LPEE SlE=2AE - - 2.5 1.0 1.5
INHClI 2% #l| #1 - - -
D203 12.7 14.5 13.1 10. 8.0
Ol &t 2 1.8 2.4 4.7 5.4 1.0
DTPA 0.5 0.4 0.3 0.4 0.5
HEl 2I0HAl - - - 0.005 -
0L ORI 0.001 | 0.002 - - -
AZE2HOHA - - 0.0002 - 0.0001
cl I OL A 0.1 - 0.1 - 0.1
ASP B 0| Xl 0.05 0.3 0.08 0.5 0.2
ZZHOLH A - - - - 0.1
SRPI 0.5 0.5 - 0.3 0.3
= - 24 2.4 2.8 2.8 2.4
LIEE Xl EHlOIE - - 3.0 B -
DC 3225C 1.0 . 1.0 1.0 1.0 1.0
2-FE-=2ES 0.03 0.04 0.04 0.03 0.03
S A 1 0.12 0.10 0.18 0.08 0.10
st&/ge d/C= S22 100% & 95

8.5 o]t}.
AA o 17

oA

AR A7 ZAHE

AAd 16-4 9] 2AE (D-(I1) <9 pH
# 1: IN HCl 895 H7lste] A¥e] < pH

© o5 A o 7 ola
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[0608] a7] S5 R ATZIAAE AlAl sl 2 el o5 AlgEt.
T 17-1. 9= 09 AJAAE MM 282
oe A= .
) . iR 11 11 v \ . VI
STPP - 45.0 45.0 - i - 40.0
3NaAlEdI0IE 2H,0 17.0 - - 50.0 40.2 -
NaJIE2 U0l E 17.5 14.0 20.0 - 8.0 33.6
FEEERENE - < - 26.0 B -
A2IHOIE . 15.0 15.0 8.0 - 25.0 3.6
HEFAZIHOIE 25 | 45 45 N _ N
PB1 - - 4.5 - - -
PB4 - - - 5.0 - -
HEIEEENE _ - B - B 43
PAAC 0.02 0.05 0.03 0.04 0.03 0.05
BB1 - 0.1 0.1 - 0.5 -
BB2 0.2 0.05 - 0.1 - 0.6
Hiol=24 20 1.5 1.5 ) 3.0 1.9 5.9
HEDP . : 1.0 - ) - - - -
DETPMP 0.6 - - - - -
et 2l - 0.5 . 04 0.4 0.6 - -
D 2HOM B 0.072 0.053 0.053 0.026 0.059 - 0.01
Ot CHOL A 0.012 : - 0.012 - 0.021 - 0.006
cl IHOHA - 0.001 - 0.005 C- -
HE 2IOHA 0.001 0.001 0.001 - - -
ASP HOl X 0.072 © 0.053 0.053 0.026 0.059 0.01
BTA 0.3 0.2 0.2 0.3 0.3 0.3
Z2JtE=2d0lE] 6.0 - - - 4.0 0.9
o 0.2 0.1 0.1 02 . | 02 0.2
A al — =Nk ] 0, or=
[0609] (S0l T/E=02EZ*Z 100% = 3
[0610] #*Z WA /A5 /SRP1/Na 7HEEA| v A E 2 @ 2 /3 WA /MgSO0,/PVPVI /RIS A A/ E-x}2 PEG/H E.
[0611] A 17-1 2AE (1) WA (VD) 9] pH &= <F 9.6 WA oF 11.3 o]t}
[0612] sl7] AdzZlo] MA MA A= B Ao o] AlFH).
T 172, 2200 %4 AN 282
e s
. . 1 1 111 ' \ V1
C12-Cis AE 38 300 | 28.0 25.0 - 15.0 10.0
LAS : - - - 5.0 15.0 12.0
oietEl = ZUI0IE - - - 20.0 - -
Cio-Cis 22 CI0IE otel 5.0 3.0 - 7.0 - - -
2AS
Hl E} Q! R 3.0 - 1.0 3.0 1.0 -
Ci; =2/-OH X[ gHa 0101 & - - - 3.0 - 1.0
Ci Z2|-OH X|gtat 0101E - 1.5 - - - -
CnEe . - 2.0 - 4.0 - - 20.0
DTPA - - - - 0.2 -
Tri- =S AI=20IECBIZ0E] 025 - - ~ 07 N -
C| 0} 8l ) 1.0 5.0 7.0 1.0 5.0 7.0
MgCl, 0.25 - - 1.0 - -
IZ2HOMA ) 0.02 0.01 0.02 0.01 0.02 0.05
| OrZ! 24O A 0001 | - - 0.002 - 0.001
LHEE FU =T HOIE - - - 2.0 1.5 3.0
DETBCHD ) - - - 0.01 0.02 0.01
PB1 : - 1.5 2.8 1.2 - : - -
ASP HOI Xl 0.02 0.01 0.03 0.01 0.02 0.05
SEA /XA ol /i = 2 0, oF==
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[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

at7] A As A7 AA 2=l B

wrgel ofs AlsHrt.

ZIHSd 10-2014-0136033

12 H= 3d ZHPAE ALLSHo]

E 17-3. ¥Hl As AJIAE MM =42
H4= THS
1 n M1 v v
STPP 16 16 18 16 16
48 =HOoIE - 10 8 - 10
FEERNE] 6.0 0.5 2.0 6.0 0.5
Sat 4.0 . 3.0 3.0 4.0 3.0
CaCl; Clol=elole 0.04 0.04 0.04 0.04 0.04
Hol=24d 0.5 0.5 0.5 0.5 0.5
OZHOIM B 0.03 0.03 0.03 0.03 0.03
Ot cHOHAI 0.02 - 0.02 0.02 -
ASP 10 1l 0.1 0.03 0.05 0.03 0.06
Sa/dE Y/E= 22 100% 2 &
a7] AA AA z=AEo] ¥ owwel o Az, A7 2HERE ¥
2
13KN/cm” o] gFeElol A #hg 7148 AA 24BS gEste] Axan
H 174 M HAH 4=
a2 TS
1 11 HI v VA VI VIL VI
STPP N 48.8 447 | 38.2 - 42.4 46.1 36.0
3NaAlEdIOIE 2H,0| 20.0 - - - - 1359 - - -
NaJle=2H0lE 20.0 5.0 14.0 15.4 8.0 23.0 20.0 28.0
A2IAOIE 15.0 14.8 15.0 12.6 23.4 2.9 4.3 4.2
2l IHOF Al ‘1 0.001 - 0.01 - 0.02 - - -
TIEZH O B 0.042 | 0.072 | 0.042 ] 0.031 - - - -
I Z2HIOHM C - - - - 0.052 ]0.023 | 0.023 | 0.029
ASP HO| Xl 0.01 0.08 0.05 0.04 0.052 . | 0.023 0.023 | 0.029
OF2 2L OLA 0.012 |0.012 [0.012- |- 0.015 |- 0.017 | 0.002
SHEl CIOtAI 0.005 |- - 0.002 | - - - -
PB1 - - 3.8 - 7.8 - - 8.5 .
HII2EUIOLE 6.0 - - 6.0 - 5.0 - -
PAAC 0.02 0.03 0.05 0.04 0.03 0.02 0.04 0.05
BBI 0.2 - 0.5 - 0.3 02 - |- -
BB2 - 0.2 - 0.5 - - 0.1 0.2
HolE4 1.5 2.0 2.0 2.2 1.0 4.2 4.0 6.5
TAED. - - - - - 2.1 - 1.6
HEDP 1.0 - - 0.9 - 0.4 0.2 -
DETPMP 0.7 - - - - - - -
| It 2t & 0.4 0.5 0.5 0.5 - - 0.5 -
BTA 0.2 0.3 0.3 0.3 0.3 0.3 0.3 -
Z2 e =S4Y0lE| 4.0 - - - 4.9 0.6 0.8 -
PEG 400-30,000 - - - - - 2.0 - 2.0
ERLE - - - - - 0.4 - 0.5
sk 0.05 0.2 0.2 0.2 0.2

SJl /e 02

2*E 100% & XS

#Z= WA /AR /SRP1/Na 72 E8AHE A E 2 0 /3% W 4] /MgS0,/PVPVI/ v+ A A /31 23 PEG/ A E.

AA 17-4.(1) WA (VIID) 9 pH & ¢F 10 Wix] °F 11.5 o|t}.

AN 17-4.(1) WA (VIID) ¢ AA| Fe <o

ok
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[0621]

[0622]
[0623]
[0624]

[0625]

[0626]
[0627]
[0628]

[0629]

3l7] A7 2AEL A8 A A 53] AFEHET
T 175 %H ADJIAE ZA2
E= A B
-AE1.4S 24.69 24.69
N-DIYN-HIE =2F3t0! 3.09 . 3.09
0tol 2AlE 2.06 2.06
ER 2.06 2.06
Hol2A Hes A 4.11 -~ 4.11
EEEE 4.47 4.47
0 JUlS 0.49 0.49
EE 7.2 72
LemonEase ,0 45 0.45
A 2tLl S /BHT 0.60/0.02
OF 2 21 OF A 0.03 0.005
IEEETE 0.01 0.43
100% = o=
A A4 18
A A AA ZAE
B oatgo] TR oAl E Al ZAEC 53] AHeET. s So,
HiE A4 A A A0l ® o] el Az Ao APHT.
AEE F 18-1 o AAE a7 AES 2FAT
T O18-1. %l 85 M& =AS
e oF (%)
AE2.5S 15.00
AS 5.50
N-Z I N-HI & 5.50
:EJIJZH
NEEEREEEE] 4.50
Al E Z2 4t 3.00
NEN 5.00
=Bl 0.97
ENEENE 5.10
IPEEEE 7.44
EtOH 5.50
HXS 1.90
E 3.50
ERE] 3.00
ISR EE R
SRP 0.30
EEEN] 0.069
OFSI 2FOF Al 0.06
EERTON 0.08
21O Al 0.18
= Ul 0.10
0Z/HESE S22 100% s L=
AA 19
BE Adf AA ZAHE
B AA oA, B aygy g ALSEE s 39 dR AF 24
ZAES AT, Ty, B oage wo thE Ao Howkd i)
= AoR gREHAE F=
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[0630]

H 19-1. g &9 ME x4
842 M
A B [ C D
TZHOHM 1 0.10 -] 020 | 0.03 | 0.05
T200LR2 02 | 015
CCI3HE 22 BIE =T 0IE 22.00 | 22.00 | 22.00 | 22.00
TAHOIE (LES ERIZ2ZAHOIEZA)| 23.00 | 23.00 | 23.00 | 23.00
UEE 3t22U0E 23.00 | 23.00 | 23.00 | 23.00
LES A2IHOIE | 14.00 | 14.00 [ 14.00 | 14.00
NEENE _ 820 | 820 | 820 | 8.20
e (CI0E el E 2/ 0t2I-BIEIOLAI E AF) 040 | 040 [ 040 | 0.40
UHEE =UH0IE 550 | 550 | 5.50 | 5.50
2 100% 2 Y&
o192 g 88 N 242
842 Ml S
' A B C D
EEINT 0.10 | 020 | 030 [ 0.05
T ZHOHM 2 0.2 0.1
Cl2 221 dIlM =T 0IE 12.00 | 12.00 | 12.00 | 12.00
RIZ2H0[E A(1-10 0}0| 2 20| Ef) 26.00 | 26.00 | 26.00 | 26.00
Cl12-Cl4 2%t (2,3) 22 =W 0IE, 500 | 5.00 | 5.00 [ 5.00
Na &
LEE MEYO0IE 5.00 | 500 | 5.00 | 5.00
E I 0.10 | 0.10 [ 0.10 | 0.10
UEE =HO0IE 17.00 [ 17.00 | 17.00 | 17.00
X

N, = 0g=2

100% & %5
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[0631]

[0632]
[0633]

[0634]

[0635]

) Ag 248

=S

o1 10-2014-0136033

AAZA A&7 A s},

S /L0

7] A 2AEel ¥ el s AFHG, B xRS 3y E:
H 193, 0 2L M HNEY HH =42
== S
I 11 [T |\ A\
2 M4 .
Ci4-CisAS £ = TAS 8.0 5.0 3.0 3.0 3.0
LAS 8.0 - 8.0 - 7.0
Cip-CisAE;S 0.5 2.0 1.0 - -
Clz-C|sEs L= E; 2.0 - 5.0 2.0 2.0
QAS - - 1.0 1.0
 HIZ20IE A 20.0 18.0 110 - 10.0
SKS-6 (X &) - - 9.0 - -
MA/AA 2.0 2.0 2.0 - -
AA - - - - 4.0
3Na AIEdIOIE 2H,0 - 2.0 - - -
NESA (22) 2.0 N 15 2.0 -
DTPA 0.2 0.2 - - -
EDDS - - 0.5 0.1 -
HEDP - - 0.2 0.1 -
PB1 3.0 4.8 - - 4.0
HIlE2 U0 E - - 3.8 5.2 1-
NOBS 1.9 - - - -
NACA OBS - - 2.0 - -
TAED 0.5 2.0 2.0 5.0 1.00
BBI 0.06 - 0.34 - 0.14
BB2 - . 0.14 - 0.20 -
2+ Na IIEZUI0IE 15.0 18.0 8.0 15.0 15.0
=HO0IE 5.0 12.0 2.0 17.0 3.0
Ac2I0IE - 1.0 - - 8.0
ZZ2HOHM B 0.033 0.033 - - -
Z2ZHOMM C - - 0.033 0.046 0.033
cl I OL Al - 0.008 - - -

[ OtZ CIOLA 0.001 - - - 0.001
A S CHOHA - 0.0014 - |- -
HE 2I0tA 0.001 0.001 0.001 = {0.001 0.001.
ASP Ol I 0.03 0.05 1.0 0.06 0.1

SE*Z 100% £ U=

KR
-

=3

H 193. g 4% NE X442
g8 A€
A B C
LAS 7.0 [ 5.61 | 4.76
TAS 1.57
C45AS 6.0 | 2.24 | 3.89
C25E25 1.0 [ 076 | 1.18

«F5/ AR, SWA/SRP1/Na 7HEBA LA SR Q 2/ 3335

Al /MgS04/PVPVI/H]F A A /3 F2+ PEG/HE.

H 193. U8 8% M&E =42
dg ME
A B C
CASET7 2.0
C25E3 4.0 | 55
QAS 08 | 2.0 2.0
STPP
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I 193 B8 4% ME z42 2193 g 4% M@ Xd=
] E ] NE
A B C " A B C
HZ2H0lE | 25.0 | 19.5 | 195 PVPI/PVNO | 0.4 0.1
AIE 24 20 | 20 | 20 | z2adst ooyl 15 | 27 27
- NaSKS-6- 8.0 | 106 | 10.6 : (ppm) ppm pm | ppm
SGIE2H0IE 1] 80 |-100| 8.6 =g | 0.08 | 0.19| 0.19
MA/AA 10 | 26 | 16 E P 0.04 | 0.04
CMC | 05 | 04 | 04 S 03 | 03 | 03
PB4 : 12.7 oo g 15 15 5
HItEZUIOIE : 19.7 (A 40%, :
MEEWE i =5 : HII2EUHI0IE
A =dl0l= . v 0%, LIES
DTPMP. 025 | 02 | 03 . | srzeyoe
HEDP 03 | 03 | 03 e 20%)
QEA | 09 | 12 | 1.0 B . .
T =60tk 1] 0.02 | 0.05 | 0.035 ma AEH | 05 | 24 | 24
21T} OF Al 0.15 | 0.25 | 0.15 R .
S=ol0FM | 0.28 | 0.28 | 0.28 |oREIEE =2= 100% 2 &&
OfZ2totM | 04 | 07 | 03 ' 100%E % &
[0636] = - ' - ' v
[0637] A Ao 20.
[0638] ulet - €} (Hard Surface) MA AA| =AE
[0639] w2y e vl - 5§ A Ao Fdt 2AES AlF3.
T 20. % OIS - EFY ME MM A2
e : E
- : I 10 il v v Vi Vil
Co-C,iEs v : 2.4 1.9 2.5 2.5 2.5 2.4 2.5
C12-CiaEs - ' 3.6 2.9 2.5 2.5 2.5 3.6 2.5
C7-CQE(, ) - = - - 8.0 - -
C1»-CiaEas 1.0 0.8 4.0 2.0 20 | 10 2.0
LAS - - e 0.8 0.8 - 0.8
(fEs =20 ZZU0lE | 1.5 2.6 - 1.5 1.5 1.5 1.5
Isachem ® AS 0.6 0.6 - - .- 0.6 -
Na,CO; - 0.6 0.13 0.6 0.1 0.2 0.6 0.2
3INaAlE 0l E 2H,0 0.5 0.56 0.5 0.6 0.75 0.5 0.75
NaOH - 0.3 0.33 0.3 0.3 05 | 03 0.5
E 0.6 0.13 0.6 | 0.1 0.4 0.6 0.4
2-2E SEs 0.3 0.3 - 0.3 0.3 0.3 0.3
PEG DME-2000® 0.4 - 0.3 0.35 0.5 - -
PVP 0.3 0.4 0.6 0.3 0.5 - -
MME PEG (2000) ® - - - - - 0.5 0.5
[0640] Jeffamine ® ED-2001 - 0.4 - - 0.5 - -
T 20. %A OIS B2 A AA &2
S XHE
I 0] 1] v V| VI | vl
PAAC - - - 0.03 | 0.03 | 003 -
| DETBCHD 0.03 | 0.05 | 0.05 - - - -
TZHOIA B 0.07 | 005 | 005 | 003 | 0.06 | 001 | 0.04
NEE - 0.12 | 0.01 | 0.01 - 0.02 | 0.01
21 IFOF Xl ' - 0.001 - 0.005 | - | 0005 -
ASP B0/ 007 | 005 | 008 | 003 | 006 | 0.01 | 0.04
MCAEM (Cz-C)oE, OLHHIOIE)[. 3.5 56 43 5.3 36 3.0 47
TEl 2] O Al 0.001 - 0.001 - - - 0.002
PBI : 35 4.6 2.7 338 3.6 4.2 2.7
/g2 A/EE S22 100% E I3 - '
[0641] :
[0642] A7) 2489 pH & F 7.4 WA 2F 9.5 ot}
[0643] AAd 21
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=3
ZEH]
Tlat
EcoRI (4563) HindIII (1)
Xbal (4273)
EcoRI (4107) Ncol (464)
Sall (4093)
ASP pro-N reppUB
NS HE - o
Wt 1
AA[-7ILAT-= X
EI at pHPLT-ASP-C1-2
-10 4846 bp
-35
Boe o
BamHI (3469)
Phpa2
RSa neo
bleo
EH2
aprE ZZ2H g4
' EcoRI (6294)
RBS
Kpnl (575)
pre BPN
HindIlI (586)
BamHI (880)
rep
HIEF 2HEHOLOFHI

cat

aprE 222 H
35 (=)
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EH3

Hpal (3671)
Pstl (3660)
pre LAT
Shine Delgarno

AL AR 29 Tiat

D (1)
Ncol (464)
BamHI (3469)
RSa
Phpa2 reppUB

3714 bp

SnaBI (2336)
Bbsl (1448)
BgflI (2134)

Afel (2101) ned
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n)
N

k1

( HindIII
Sphl
Pstl
Sall
Xbal
BamHI
Smal
Asp7181
Kpnl
Sacl

\ EcoRI

02
=
nx

s

l:’Iac

pUC18 0O i3t &Y
2686 )} =2 REIS

LacZ 2Ot BEIS @ I 149-469 (At2 A
lac T2 F: &J| 470-543 (24 It
puUC J1& . &J| 808-1481 (&2 A D&
SHAe (bla) e SEX @ A 1629-2486 (A =24 JIE)
blaZ=2F: &I 2487-2585 (424 Jte)

I

\ J
Y
=85
/P(BLA)
pUC18- &/ -RV
HindIII (3020)
AP'

EcoRI (2736)

ASP A =

ASP Sall-HindIII pUC18-ASP
3422 bp

Pstl (2328)
pUC18- &2 -FW
EcoRI (2280)
BamHI (2254)
EcoRI (2233)

P(LAC)

ORI
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Van Der Kleij, Wilhelmus A.H.

Van Marrewijk, Leo

<120> Multiple Mutation Variants of Serine Protease

<130> GC

931

<140> US 11/583,334

<141> 20

<150> US 10/576,331

<151> 20

06-10-19

04-11-19

<150> PCT/US2004/039066

<151> 20

<150> US 60/523,609

<151> 20

<160> 33

04-11-19

03-11-19

<170> PatentIn version 3.3

<210> 1
<211> 14
<212> DN
<213> Ce
<400> 1
atgacaccac
gcaggceggcea
ccacgcctgg
ctcgacgcegg

gaggccctceg

ctgtacgtcg
gccegtcaccg
gcectcgagg
gtcgtcegeceg
gtceegteceg
gtgatcggeg

gtcaacggcg

cccaccggga

88
A

11ulomonas

gcacagtcac
tggccgecca
ccgagaagct
aggaagccgce

ccgaagagct

ccaccaccga
tcgagcactc
gccacgacga
tcaaggccgg
acgccgtgac
gcaacgccta

ggttcatcac

ccttegecegg

strain 69B4

gegggeectg
ggccaacgag
cgaccccgac
cgccaccctg

cgacgaggac

cgaggacgcce
cctggecgac
cgtgcccacc
agcccaggac
cttcgtcgag
caccatcggg

cgceggecac

gtccagcettce

gcegtggeca
cccgeaccac
ctcctcgagg
gcgttccage

ttcgececggea

gtcgaggagg
ctcgaggcct
tggtacgtcg
gtcgeecgeceg
accgacgaga
gggcegeagec

tgcggecegea

ccgggcaacg

ccgcageegce
ccgggagegc
ccatggagcg
acgacgcagce

cctgggtcga

tcgagggega
ggaagaccgt
acgtcccgac
gccetegtcega
cccecgeggac
gctgcetegat

ccggegecac

actacgcgtt

cacactcctg
gagcgcaccg
cgacctgggce
cgagaccggce

ggacgacgtc

aggcgccacg
cctcgacgcec
caacagcgtc
aggtgccgac
catgttcgac
cgggttegeg

caccgccaac

cgtcegtacc
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120
180
240

300

360
420
480
540
600
660

720

780
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ggggccggceg tgaacctget ggcccaggtc aacaactact ccggtggecg cgtccaggte 840
gcegggeaca ccgeggecce cgteggeteg geegtgtgee ggtecgggtce gaccaccggg 900
tggcactgcg gcaccatcac tgcgctcaac tcctcecggtca cctacccececga gggecaccgtce 960
cgcggectga tccgcaccac cgtcetgegee gageccggeg acteeggtgg ctegetgcetce 1020
gcceggcaacce aggceccaggg cgtcacgtece ggeggetcecg gcaactgecg caccggtgge 1080
accacgttct tccagccggt caaccccatc ctccaggegt acggectgag gatgatcacc 1140
acggactcgg gcagcagcece ggceccctgea ccgacctect gcaccggeta cgeccgeacce 1200
ttcaccggga ccctecgegge cggecgggece gecgeccage ccaacgggte ctacgtgeag 1260
gtcaaccggt ccgggaccca cagegtgtge ctcaacggge cctceceggtge ggacttcgac 1320
ctctacgtgce agcgctggaa cggcagetcece tgggtgaccg tcgeccagag cacctecccc 1380
ggctccaacg agaccatcac ctaccgecgge aacgecggcet actaccgeta cgtggtcaac 1440
geegegteeg geteeggtge ctacaccatg gggetcacce tecectga 1488
<210> 2

<211> 1404

<212> DNA

<213> Cellulomonas strain 69B4

<400> 2

aacgagccceg caccacccgg gagegegage geaccgecac gectggeega gaagetcegac 60
cccgacctec tcgaggecat ggagegegac ctgggectceg acgeggagga agecgecgcec 120
accctggegt tccagcacga cgcagecgag accggegagg ccctcecgecga agagetcgac 180
gaggacttcg ccggcacctg ggtcgaggac gacgtcecctgt acgtcgecac caccgacgag 240
gacgccgtcg aggaggtcga gggcgaagge gccacggecg tcaccgtcega gecactcecectg 300
gccgacctcg aggectggaa gaccgtccte gacgecgece tcgagggeca cgacgacgtg 360
cccacctggt acgtcgacgt cccgaccaac agegtcgtceg tcgecgtcaa ggecggagece 420
caggacgtcg ccgecggect cgtcgaaggt gecgacgtcece cgtecgacge cgtgacctte 480
gtcgagaccg acgagacccce geggaccatg ttcgacgtga tcggeggcecaa cgectacacc 540
atcgggggge gcagecgetg ctcecgateggg ttcecgeggtca acggegggtt catcaccgec 600
ggccactgeg geegeaccgg cgecaccace gecaacccca ccgggacctt cgeegggtece 660
agcttcccgg gcaacgacta cgegttegtce cgtaccgggg ccggegtgaa cctgetggec 720
caggtcaaca actactccgg tggccgegtc caggtcgecg ggcacaccge ggeccccgte 780
ggctcggecg tgtgecggtce cgggtcgacce accgggtgge actgeggeac catcactgeg 840
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ctcaactcct cggtcaccta ccccgagggce accgtcecgeg gectgatcecg caccaccgte 900
tgcgececgage ccggegacte cggtggetceg ctgetcegecg gcaaccagge ccagggegte 960
acgtccggeg getecggecaa ctgecgecacce ggtggeacca cgttettcecca gecggtcaac 1020
cccatcctec aggegtacgg cctgaggatg atcaccacgg actcgggeag cageccggcec 1080
cctgcaccga cctectgecac cggcetacgece cgecaccttca ccgggaccect cgeggecggce 1140
cgggecgecg cccageccaa cgggtectac gtgcaggtca accggtcecegg gacccacage 1200
gtgtgcctca acgggeccte cggtgeggac ttcgacctct acgtgcageg ctggaacgge 1260
agctcctggg tgaccgtcge ccagagcacc tceccecceccgget ccaacgagac catcacctac 1320
cgcggcecaacg ccggctacta ccgcetacgtg gtcaacgecg cgtecggete cggtgectac 1380
accatggggce tcaccctcce ctga 1404
<210> 3

<211> 1404

<212> DNA

<213> Cellulomonas strain 69B4

<400> 3

aacgagccceg caccacccgg gagegegage geaccgecac gectggeega gaagetcegac 60
cccgacctec tcgaggecat ggagegegac ctgggecteg acgeggagga agecgecgcece 120
accctggegt tccagcacga cgcagecgag accggegagg ccctegecga agagetcgac 180
gaggacttcg ccggcacctg ggtcgaggac gacgtcecctgt acgtcgecac caccgacgag 240
gacgccgtcg aggaggtcga gggcgaagge gccacggecg tcaccgtcega gecactcecectg 300
gccgacctcecg aggectggaa gaccgtccte gacgecgece tcgagggeca cgacgacgtg 360
cccacctggt acgtcgacgt cccgaccaac agegtcgtceg tcgecgtcaa ggecggagec 420
caggacgtcg ccgecggect cgtcgaaggt gecgacgtcece cgtecgacge cgtgaccttce 480
gtcgagaccg acgagacccce geggaccatg ttcgacgtga tcggeggcecaa cgectacacc 540
atcgggggge gcagecgetg ctcecgateggg ttcecgeggtca acggegggtt catcaccgec 600
ggccactgeg geegeaccgg cgecaccace gecaacccca ccgggacctt cgeegggtece 660
agcttcccgg gcaacgacta cgegttegtce cgtaccgggg ccggegtgaa cctgetggec 720
caggtcaaca actactccgg tggccgegtc caggtcgecg ggcacaccge ggecccecgte 780
ggctcggecg tgtgecggtce cgggtcgacce accgggtgge actgeggeac catcactgeg 840
ctcaactcct cggtcaccta ccccgagggce accgtcecgeg gectgatceceg caccaccgtce 900
tgcgecgage ccggegactce cggtggeteg ctgetcegecg gcaaccagge ccagggegte 960
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acgtccggceg
cccatcectee
cctgcaccga
cgggcecegeeg
gtgtgcectca
agctcctggg

cgcggcaacg

accatggggc

<210> 4

gctceggeaa
aggcgtacgg
ccteetgceac
cccagceccaa
acgggccctce
tgaccgtcgce

ccggctacta

tcaccctccce

<211> 567

<212> DNA

<213> Cellulomonas

<400> 4
ttcgacgtga
ttcgeggtcea
gccaacccca
cgtaccgggg

caggtcgcecg

accgggtgge
accgtccgeg
ctgctcgeceg
ggtggcacca
atcaccacgg

<210> 5

<211> 83

tcggeggcaa
acggegggtt
ccgggacctt
ccggegtgaa

ggcacaccge

actgcggcac
gcctgatecg
gcaaccaggce
cgttcttcca

actcgggcag

<212> DNA

<213> Cellulomonas

<400> 5

atgacaccac

caggcggcat

<210> 6

cacagtcacg

ggcecgececag

<211> 495

ctgccgcacc
cctgaggatg
cggctacgcec
cgggtcectac
cggtgcggac
ccagagcacc

ccgctacgtg

ctga

strain 69B4

cgcctacacc
catcaccgcc
cgeegggtec
cctgetggee

ggcccecegte

catcactgcg
caccaccgtc
ccagggcegtce
gcceggtcaac

cagccceg

strain 69B4

ggtggcacca
atcaccacgg
cgcaccttca
gtgcaggtca
ttcgacctct
tcceeegget

gtcaacgcecg

atcggggggc
ggccactgeg
agcttccecegg
caggtcaaca

ggcteggeeg

ctcaactcct
tgcgecgage
acgtccggceg

cccatcectcece

cgttcttcca
actcgggcag
ccgggaccct
accggtccgg
acgtgcagceg
ccaacgagac

cgtceggctce

gcagccgetg
gcegeaccgg
gcaacgacta
actactccgg

tgtgccggtce

cggtcaccta
ccggegactce
gctceggeaa

aggcgtacgg

gcceggtcaac
cagcccggece
cgcggecggce
gacccacagce
ctggaacggce
catcacctac

cggtgectac

ctcgatcggg
cgccaccacce
cgegttegte
tggcegegtce

cgggtcgacc

ccecgagggce
cggtggcteg
ctgccgcacc

cctgaggatg

cgggecctgg ccgtggecac cgcagecgec acactcectgg

gcc
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1020
1080
1140
1200
1260
1320

1380

1404

60
120
180
240

300

360
420
480
540

567

60

83
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<212> PRT

<213> Cellulomonas strain 69B4

<400> 6

Met Thr Pro Arg Thr Val Thr Arg Ala Leu Ala Val Ala Thr Ala Ala
1 5 10 15

Ala Thr Leu Leu Ala Gly Gly Met Ala Ala Gln Ala Asn Glu Pro Ala

20 25 30
Pro Pro Gly Ser Ala Ser Ala Pro Pro Arg Leu Ala Glu Lys Leu Asp

35 40 45

Pro Asp Leu Leu G

u Ala Met Glu Arg Asp Leu Gly Leu Asp Ala Glu
50 55 60

Glu Ala Ala Ala Thr Leu Ala Phe Gln His Asp Ala Ala Glu Thr Gly

65 70 75 80

Glu Ala Leu Ala G

u Glu Leu Asp Glu Asp Phe Ala Gly Thr Trp Val
85 90 95
Glu Asp Asp Val Leu Tyr Val Ala Thr Thr Asp Glu Asp Ala Val Glu
100 105 110

Glu Val Glu Gly Glu Gly Ala Thr Ala Val Thr Val Glu His Ser Leu

115 120 125
Ala Asp Leu Glu Ala Trp Lys Thr Val Leu Asp Ala Ala Leu Glu Gly
130 135 140
His Asp Asp Val Pro Thr Trp Tyr Val Asp Val Pro Thr Asn Ser Val
145 150 155 160
Val Val Ala Val Lys Ala Gly Ala Gln Asp Val Ala Ala Gly Leu Val
165 170 175
Glu Gly Ala Asp Val Pro Ser Asp Ala Val Thr Phe Val Glu Thr Asp

180 185 190

Glu Thr Pro Arg Thr Met Phe Asp Val Ile Gly Gly Asn Ala Tyr Thr
195 200 205
Ile Gly Gly Arg Ser Arg Cys Ser Ile Gly Phe Ala Val Asn Gly Gly
210 215 220

Phe Ile Thr Ala Gly His Cys Gly Arg Thr Gly Ala Thr Thr Ala Asn
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225

Pro

Phe

Tyr

Thr
305

Arg

Ser

Pro

Ser

385

Phe

Ser

Ser

Thr

465

Thr

Val

Ser

Ser

290

Ser

370

Ser

Thr

Tyr

Pro

Ser

450

Ile

Gly

Arg

Gly

275

Thr

Leu

Leu

Asn

355

Leu

Pro

Gly

Val

Ser

435

Trp

Thr

Thr

Thr

260

Gly

Val

Leu
340

Cys

Thr

Val

Tyr

230
Phe Ala Gly Ser Ser
245

Gly Ala Gly Val Asn

265

Arg Val Gln Val Ala

Cys Arg Ser Gly Ser
295
Leu Asn Ser Ser Val
310
Arg Thr Thr Val Cys

325

Ala Gly Asn Gln Ala
345
Arg Thr Gly Gly Thr
360
Ala Tyr Gly Leu Arg
375
Pro Ala Pro Thr Ser
390

Leu Ala Ala Gly Arg

405

Val Asn Arg Ser Gly
425

Ala Asp Phe Asp Leu

440
Thr Val Ala Gln Ser
455
Arg Gly Asn Ala Gly

470

Phe
250

Leu

Thr

Thr

Thr

Met

Cys

Ala

410

Thr

Tyr

Thr

Tyr

235

Pro

Leu

His

Thr

Tyr

315

Phe

Thr

395

His

Val

Ser

Tyr

475

Gly Asn

Ala Gln

Thr Ala

285
Gly Trp
300

Pro Glu

Pro Gly

Val Thr

Phe Gln

365
Thr Thr
380

Gly Tyr

Ala Gln

Ser Val

Gln Arg

445
Pro Gly
460

Arg Tyr

Asp

Val

270

Ala

His

Asp

Ser
350

Pro

Asp

Pro

Cys

430

Trp

Ser

Val

-111 -

Tyr
255

Asn

Pro

Cys

Thr

Ser

335

Val

Ser

Arg

Asn

415

Leu

Asn

Asn

Val

240

Asn

Val

Val

320

Asn

Thr
400

Asn

Asn

480
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Ala Ala Ser Gly Ser Gly Ala Tyr Thr Met Gly Leu Thr Leu Pro

485 490 495
<210> 7
<211> 467
<212> PRT

<213> Cellulomonas strain 69B4
<400> 7
Asn Glu Pro Ala Pro Pro Gly Ser Ala Ser Ala Pro Pro Arg Leu Ala
1 5 10 15
Glu Lys Leu Asp Pro Asp Leu Leu Glu Ala Met Glu Arg Asp Leu Gly
20 25 30

Leu Asp Ala Glu Glu Ala Ala Ala Thr Leu Ala Phe Gln His Asp Ala

35 40 45
Ala Glu Thr Gly Glu Ala Leu Ala Glu Glu Leu Asp Glu Asp Phe Ala
50 95 60
Gly Thr Trp Val Glu Asp Asp Val Leu Tyr Val Ala Thr Thr Asp Glu
65 70 75 80
Asp Ala Val Glu Glu Val Glu Gly Glu Gly Ala Thr Ala Val Thr Val
85 90 95
Glu His Ser Leu Ala Asp Leu Glu Ala Trp Lys Thr Val Leu Asp Ala

100 105 110

Ala Leu Glu Gly His Asp Asp Val Pro Thr Trp Tyr Val Asp Val Pro
115 120 125
Thr Asn Ser Val Val Val Ala Val Lys Ala Gly Ala Gln Asp Val Ala
130 135 140
Ala Gly Leu Val Glu Gly Ala Asp Val Pro Ser Asp Ala Val Thr Phe
145 150 155 160
Val Glu Thr Asp Glu Thr Pro Arg Thr Met Phe Asp Val Ile Gly Gly
165 170 175

Asn Ala Tyr Thr Ile Gly Gly Arg Ser Arg Cys Ser Ile Gly Phe Ala

180 185 190

Val Asn Gly Gly Phe Ile Thr Ala Gly His Cys Gly Arg Thr Gly Ala
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Thr Thr

210
Asn Asp
225

Gln Val

Trp His

Gln Pro

Thr Asp

Tyr Ala

370

Gln Pro

385

Val Cys

Arg Trp

Gly Ser

Tyr Val

195

Tyr

Asn

Pro

Cys

275

Thr

Ser

Val

Ser

355

Arg

Asn

Leu

Asn

Asn

435

Val

Asn Pro

Ala Phe

Asn Tyr

245

Val Gly
260

Gly Thr

Val Arg

325
Asn Pro
340

Gly Ser

Thr Phe

Gly Ser

Asn Gly

405
Gly Ser
420

Glu Thr

Asn Ala

Thr

Val

230

Ser

Ser

Ser

310

Ser

Thr

Tyr

390

Pro

Ser

Ile

Ala

215

Arg

Thr

Leu

295

Leu

Asn

Leu

Pro

375

Val

Ser

Trp

Thr

Ser

200 205
Thr Phe Ala Gly Ser Ser Phe
220
Thr Gly Ala Gly Val Asn Leu
235
Gly Arg Val Gln Val Ala Gly

250

Val Cys Arg Ser Gly Ser Thr
265 270

Ala Leu Asn Ser Ser Val Thr

280 285

Ile Arg Thr Thr Val Cys Ala

300
Leu Ala Gly Asn GIn Ala Gln
315

Cys Arg Thr Gly Gly Thr Thr

330

Gln Ala Tyr Gly Leu Arg Met

345 350
Ala Pro Ala Pro Thr Ser Cys
360 365
Thr Leu Ala Ala Gly Arg Ala

380

GIn Val Asn Arg Ser Gly Thr

395

Gly Ala Asp Phe Asp Leu Tyr
410
Val Thr Val Ala Gln Ser Thr
425 430
Tyr Arg Gly Asn Ala Gly Tyr
440 445

Gly Ser Gly Ala Tyr Thr Met
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Pro Gly

Leu Ala

240

His Thr

255

Thr Gly

Tyr Pro

Glu Pro

320

Phe Phe

335

Ile Thr

Thr Gly

His Ser

400

Val Gln

415

Ser Pro

Tyr Arg

Gly Leu
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4
Thr L

465

<210>

<11>

<212>

<213>

<400>

Phe A
1

Cys S

Cys G

Gly S

Gly V

65

Ser G

Ser S

Thr V
1

Asn G

145

Gly G

Gly L

50 455 460

eu Pro

8

189

PRT

Cellulomonas strain 69B4

8

sp Val Ile Gly Gly Asn Ala Tyr Thr Ile Gly Gly Arg Ser

5 10

15

er Ile Gly Phe Ala Val Asn Gly Gly Phe Ile Thr Ala Gly

20 25

30

ly Arg Thr Gly Ala Thr Thr Ala Asn Pro Thr Gly Thr Phe

35 40

45

er Ser Phe Pro Gly Asn Asp Tyr Ala Phe Val Arg Thr Gly

50 95 60

al Asn Leu Leu Ala GIn Val Asn Asn Tyr Ser Gly Gly Arg

70 75

al Ala Gly His Thr Ala Ala Pro Val Gly Ser Ala Val Cys

85 90

95

ly Ser Thr Thr Gly Trp His Cys Gly Thr Ile Thr Ala Leu

100 105

110

Arg

His

Val
80

Arg

Asn

er Val Thr Tyr Pro Glu Gly Thr Val Arg Gly Leu Ile Arg Thr

115 120

al Cys Ala Glu Pro Gly Asp Ser Gly G

30 135 140

125

y Ser Leu Leu Ala Gly

In Ala Gln Gly Val Thr Ser Gly Gly Ser Gly Asn Cys Arg Thr

150 155

160

ly Thr Thr Phe Phe Gln Pro Val Asn Pro Ile Leu Gln Ala Tyr

165 170
eu Arg Met Ile Thr Thr Asp Ser Gly Ser Ser

180 185

Pro
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<210> 9
<11> 28
<212

>  PRT

<213> Cellulomonas strain 69B4

<400> 9

Met Thr Pro Arg Thr Val Thr Arg Ala Leu Ala Val Ala Thr Ala Ala
1 5 10 15

Ala Thr Leu Leu Ala Gly Gly Met Ala Ala Gln Ala

20 25
<210> 10
<211> 1488
<212> DNA

<213> Artificial Sequence

<220><223> synthetic Asp

<400> 10

atgacaccac gaactgtcac aagagctctg gctgtggcaa cagcagcetge tacactcttg 60
gctgggggta tggcagcaca agctaacgaa ccggetceccte caggatctge atcageccct 120
ccacgattag ctgaaaaact tgaccctgac ttacttgaag caatggaacg cgatctgggg 180
ttagatgcag aggaagcagc tgcaacgtta gcttttcage atgacgcage tgaaacggga 240
gaggctcttg ctgaggaact cgacgaagat ttcgecgggca cgtgggttga agatgatgtg 300
ctgtatgttg caaccactga tgaagatgct gttgaagaag tcgaaggcga aggagcaact 360
gctgtgactg ttgagcattc tcttgctgat ttagaggegt ggaagacggt tttggatget 420
gcgctggagg gtcatgatga tgtgectacg tggtacgtcg acgtgectac gaattcggta 480
gtcgttgectg taaaggcagg agcgcaggat gtagcectgcag gacttgtgga aggegetgat 540
gtgccatcag atgcggtcac ttttgtagaa acggacgaaa cgcctagaac gatgttcgac 600
gtaattggag gcaacgcata tactattggce ggccggtcta gatgttctat cggattcgea 660
gtaaacggtg gcttcattac tgceccggtcac tgcggaagaa caggagccac tactgccaat 720
ccgactggceca catttgcagg tagctcgttt ccgggaaatg attatgcatt cgtccgaaca 780
ggggcaggag taaatttgct tgcccaagtc aataactact cgggeggcecag agtccaagta 840
gcaggacata cggccgcacc agttggatct getgtatgec gctcaggtag cactacaggt 900
tggcattgcg gaactatcac ggcgcectgaat tcgtctgtca cgtatccaga gggaacagtce 960
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cgaggactta tccgcacgac ggtttgtgec gaaccaggtg atagcggagg tagectttta 1020
gcgggaaatc aagcccaagg tgtcacgtca ggtggttctg gaaattgtcg gacgggggga 1080
acaacattct ttcaaccagt caacccgatt ttgcaggctt acggcecctgag aatgattacg 1140
actgactctg gaagttcccc tgcectccagea cctacatcat gtacaggcta cgcaagaacg 1200
ttcacaggaa ccctcgcagc aggaagagca gcagctcaac cgaacggtag ctatgttcag 1260
gtcaaccgga gcggtacaca ttcegtctgt ctcaatggac ctageggtge ggactttgat 1320
ttgtatgtgce agcgatggaa tggcagtagce tgggtaaccg tcgctcaatc gacatcgecg 1380
ggaagcaatg aaaccattac gtaccgcgga aatgctggat attatcgcta cgtggttaac 1440
gctgegtcag gatcaggage ttacacaatg ggactcaccc tcccectga 1488
<210> 11

<211> 30

<212> PRT

<213> Artificial Sequence

<220><223> synthetic Asp

<400> 11

Met Arg Ser Lys Lys Arg Thr Val Thr Arg Ala Leu Ala Val Ala Thr
1 5 10 15

Ala Ala Ala Thr Leu Leu Ala Gly Gly Met Ala Ala Gln Ala

20 25 30
<210> 12
<211> 53
<212> DNA

<213> Artificial Sequence

<220><223> primer

<400> 12

tcatgcaggg taccatgaga agcaagaagc gaactgtcac aagagctctg gcet 53
<210> 13

<211> 37

<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 13

gtgtgcaagc tttcaagggg aacttccaga gtcagtc 37
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<210> 14
<211> 45
<212> DNA

<213> Artificial Sequence

<220><223> primer

SIEdl

<400> 14

tgagctgcta gcaaaaggag agggtaaaga atgagaagca agaag 45
<210> 15

<211> 38

<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 15

catgcatccc gggttaaggg gaacttccag agtcagtc

<210> 16
<211> 39
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 16

tatcggattc gcagtagagg gtggcttcat tactgecgg

<210> 17
<211> 39
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 17

tatcggattc gcagtagccg gtggcettcat tactgecgg

<210> 18
<211> 39
<212> DNA

<213> Artificial Sequence

<220><223> primer

38

39

39
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<400> 18

tatcggattc gcagtaacag gtggcttcat tactgccgg

<210> 19
<211> 39
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 19

tatcggattc gcagtacaag gtggcttcat tactgccgg

<210> 20
<211> 34
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 20

cggtcactgc ggagagacag gagccactac tgcec

<210> 21
<211> 34
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 21

cggtcactgc ggagacacag gagccactac tgcec

<210> 22
<211> 43
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 22

Cccgaacaggg aaaggagtac tgttgcttgce ccaagtcaat aac

<210> 23
<211> 43
<212> DNA

<213> Artificial Sequence
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39

39

34

34

43
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<220><223> primer
<400> 23

ccgaacaggg aaaggagtat ctttgcttge ccaagtcaat aac

<210> 24
211> 43
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 24

ccgaacaggg aaaggagtag ctttgecttge ccaagtcaat aac

<210> 25
211> 43
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 25

taactactcg ggcgacagag tccaagtagc aggacataaa gcc

<210> 26
<211> 38
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 26

gtctttggac ttatccaaac gacggtttgt gccgaacc

<210> 27
<211> 40
<212> DNA

<213> Artificial Sequence

<220><223> primer

<400> 27

gtctttggac ttatcaaaac gacggtttgt gccgaaccag
<210> 28

<211> 38
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43

43

43

38

40
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<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 28

gtccgaggac ttatctacac gacggtttgt gccgaacc

<210> 29
<211> 39
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 29

ggtggttctg gaaattgttt cacgggggga acaacattc

<210> 30
<211> 39
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 30

ggtggttctg gaaattgtga gacgggggga acaacattc

<210> 31
<211> 39
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 31

ggtggttctg gaaattgtaa cacgggggga acaacattc

<210> 32
<211> 39
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 32

ggtggttctg gaaattgtaa gacgggggga acaacattc
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38

39

39

39

39
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<210> 33
<211> 39
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 33

aggtagctcg tttccggaca atgattatge attcgtcecg 39
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