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<210> 1 
<211> 2743 
<212> DNA 
<213> Artificial 	Sequence 

<220> 
<223> Yarrowia codon optimized sequence encoding alpha 

glucosidase 

<400> 1 
atgaagcttt ccaccatcct cttcacagcc tgcgctaccc tggctgccgc ccagcaggga 60 
gcctctcgac ccggaccccg agatgcccag gctcaccccg gacgacctcg agctgtgccc 120 
acccagtgtg acgtgccccc caactctcga ttcgactgtg cccccgacaa ggccatcacc 180 
caggagcagt gcgaggcccg aggctgttgt tacatccccg ctaagcaggg cctgcagggc 240 
gctcagatgg gccagccctg gtgtttcttc cccccutctt acccctccta caagctggag 300 
aacctgtcct cttcggagat gggctacacc gccaccctga cccgaaccac ccccaccttt 360 
ttccccaagg acatcctgac cctgcgactg gacgtgatga tggagaccga gaaccgactg 420 
cacttcacca tcaaggaccc cgccaaccga cgatacgagg tgcccctgga gaccccccac 480 
gtgcactctc gagccccttc ccccctgtac tctgtggagt tctctgagga gcccttcggc 540 
gtgatcgtgc gacgacagct ggacggccga gtgctgctga acaccaccgt ggcccccctg 600 
ttcttcgccg accagttcct gcagctgtct acctctctgc cctctcagta catcaccggc 660 
ctggccgagc acctgtcccc cctgatgctg tccacctctt ggactcgaat caccctgtgg 720 
aaccgagacc tggcccccac ccccggtgcc aacctgtacg gctctcaccc cttctacctg 780 
gccctggagg acggcggctc tgcccacggc gtgtttctgc tgaactctaa cgccatggac 840 
gtggtgctgc agccctctcc cgccctgtct tggcgatcta ccggcggcat cctggacgtg 900 
tacatcttcc tgggccctga gcccaagtct gtggtccagc agtacctgga cgtggtcgga 960 
taccccttca tgccccccta ctggggcctg ggcttccacc tgtgtcgatg gggctactct 1020 
tctaccgcca tcacccgaca ggtggtggag aacatgaccc gagcccactt ccccctggac 1080 
gtgcaatgga acgacctgga ctacatggac tctcgacgag acttcacctt caacaaggac 1140 
ggcttccgag acttccccgc catggtccag gagctgcacc agggaggacg acgatacatg 1200 
atgatcgtgg accccgccat ctcttcttcc ggacccgccg gatcttaccg accctacgac 1260 
gagggcctgc gacgaggcgt gttcatcacc aacgagaccg gccagcccct gatcggcaag 1320 
gtgtggcccg gctctaccgc cttccccgac ttcaccaacc ccaccgccct ggcttggtgg 1380 
gaggacatgg tggccgagtt ccacgaccag gtgcccttcg acggcatgtg gatcgacatg 1440 
aacgagccct ctaacttcat ccgaggctct gaggacggct gtcccaacaa cgagctggag 1500 
aaccccccct acgtgcccgg cgtggtgggc ggaaccctgc aggccgccac catctgtgcc 1560 
tcttcgcacc agtttctgtc tacccactac aacctgcaca acctgtacgg actgaccgag 1620 
gccattgcct ctcaccgagc cctggtgaag gcccgaggca cccgaccctt cgtgatctct 1680 
cgatctacct tcgccggcca cggccgatac gccggacact ggaccggcga tgtgtggtcc 1740 
tcttgggagc agctggcctc ttctgtgccc gagatcctgc agttcaacct gctgggcgtg 1800 
cccctggtgg gcgccgacgt gtgtggcttc ctgggcaaca cctctgagga gctgtgtgtt 1860 
cgatggaccc agctcggcgc cttctaccct ttcatgcgaa accacaactc cctgctgtct 1920 
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ctgccccagg agccctactc gttctctgag cccgctcagc aggccatgcg aaaggctctg 1980 
accctgcgat acgccctgct gccccacctg tacaccctgt tccaccaggc ccacgtggct 2040 
ggagagaccg tggcccgacc cctgttcctg gagttcccta aggactcttc tacctggacc 2100 
gtggaccatc agctgctgtg gaacgaagcc ctcctgatca cccccgtgct gcaggccggc 2160 
aaggctgagg tgaccggcta cttccctctg ggcacctggt acgacctgca gaccgtgcct 2220 
gtggaggccc tgggatctct gccccctcct cccgccgctc cccgagagcc cgccatccac 2280 
tctgagggcc agtgggtgac cctgcccgct cccctggaca ccatcaacgt gcacctgcga 2340 
gccggctaca tcatccctct gcagggaccc ggcctgacca ccaccgagtc tcgacagcag 2400 
cccatggccc tggccgtggc tctgaccaag ggcggagagg cccgaggcga gctgttctgg 2460 
gacgatggcg agtctctgga ggtgctggag cgaggcgcct acacccaggt gatctttctg 2520 
gcccgaaaca acaccatcgt gaacgagctg gtgcgagtga cctctgaggg cgctggtctg 2580 
cagctccaga aggtgaccgt cctgggcgtg gccaccgctc cccagcaggt cctgtctaac 2640 
ggcgtgcccg tgtctaactt cacctactct cccgacacca aggtgctgga catctgtgtg 2700 
tctctgctga tgggcgagca gttcctggtg tcttggtgtt aac 

<210> 2 
<211> 913 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Fusion of Yarrowia LIP2 signal sequence to human 

alpha glucosidaseglucosidase 

<400> 2 
Met Lys Leu ser Thr Ile Leu Phe Thr Ala Cys Ala Thr Leu Ala Ala 
1 	 5 	 10 	 15 
Ala Gln Gln Gly Ala Ser Arg Pro Gly Pro Arg Asp Ala Gln Ala His 

20 	 25 	 30 
Pro Gly Arg pro Arg Ala Val Pro Thr Gin Cys Asp Val Pro Pro Asn 

35 	 40 	 45 
Ser Arg Phe Asp Cys Ala Pro Asp Lys Ala Ile Thr Gln Glu Gln Cys 

50 	 55 	 60 
Glu Ala Arg Gly Cys Cys Tyr Ile Pro Ala Lys Gln Gly Leu Gln Gly 
65 	 70 	 75 	 80 
Ala Gln Met Gly Gln Pro Trp Cys Phe Phe Pro Pro Ser Tyr Pro Ser 

85 	 90 	 95 
Tyr Lys Leu Glu Asn Leu Ser Ser Ser Glu Met Gly Tyr Thr Ala Thr 

100 	 105 	 110 
Leu Thr Arg Thr Thr Pro Thr Phe Phe Pro Lys Asp Ile Leu Thr Leu 

115 	 120 	 125 
Arg Leu Asp Val Met Met Glu Thr Glu Asn Arg Leu His Phe Thr Ile 

130 	 135 	 140 
Lys Asp pro Ala Asn Arg Arg Tyr Glu Val Pro Leu Glu Thr Pro His 
145 	 150 	 155 	 160 
Val His Ser Arg Ala Pro Ser Pro Leu Tyr ser val Glu Phe Ser Glu 

165 	 170 	 175 
Glu pro Phe Gly Val Ile val Arg Arg Gln Leu Asp Gly Arg Val Leu 

180 	 185 	 190 
Leu Asn Thr Thr val Ala Pro Leu Phe Phe Ala Asp Gln Phe Leu Gln 

195 	 200 	 205 
Leu ser Thr Ser Leu Pro Ser Gln Tyr Ile Thr Gly Leu Ala Glu His 

210 	 215 	 220 
Leu ser Pro Leu met Leu Ser Thr Ser Trp Thr Arg Ile Thr Leu Trp 
225 	 230 	 235 	 240 
Asn Arg Asp Leu Ala Pro Thr Pro Gly Ala Asn Leu Tyr Gly Ser His 

245 	 250 	 255 
Pro Phe Tyr Leu Ala Leu Glu Asp Gly Gly Ser Ala His Gly Val Phe 

260 	 265 	 270 
Leu Leu Asn Ser Asn Ala Met Asp Val Val Leu Gln Pro Ser Pro Ala 

275 	 280 	 285 
Leu ser Trp Arg Ser Thr Gly Gly Ile Leu Asp Val Tyr Ile Phe Leu 

290 	 295 	 300 
Gly pro Glu Pro Lys Ser Val Val Gln Gln Tyr Leu Asp Val val Gly 
305 	 310 	 315 	 320 
Tyr Pro Phe Met Pro Pro Tyr Trp Gly Leu Gly Phe His Leu Cys Arg 

325 	 330 	 335 
Trp Gly Tyr Ser Ser Thr Ala Ile Thr Arg Gln Val Val Glu Asn Met 
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340 345 350 

Thr Arg Ala His Phe Pro Leu Asp Val Gln Trp Asn Asp Leu Asp Tyr 
355 360 365 

Met Asp Ser Arg Arg Asp Phe Thr Phe Asn Lys Asp Gly Phe Arg Asp 
370 375 380 

Phe Pro Ala Met Val Gln Glu Leu His Gln Gly Gly Arg Arg Tyr Met 
385 390 395 400 
met Ile Val Asp Pro Ala Ile Ser Ser Ser Gly Pro Ala Gly Ser Tyr 

405 410 415 
Arg Pro Tyr Asp Glu Gly Leu Arg Arg Gly Val Phe Ile Thr Asn Glu 

420 425 430 
Thr Gly Gln Pro Leu Ile Gly Lys Val Trp Pro Gly Ser Thr Ala Phe 

435 440 445 
Pro Asp Phe Thr Asn Pro Thr Ala Leu Ala Trp Trp Glu Asp Met val 

450 455 460 
Ala Glu Phe His Asp Gln Val Pro Phe Asp Gly Met Trp Ile Asp Met 
465 470 475 480 
Asn Glu Pro Ser Asn Phe Ile Arg Gly Ser Glu Asp Gly Cys Pro Asn 

485 490 495 
Asn Glu Leu Glu Asn Pro Pro Tyr Val Pro Gly Val Val Gly Gly Thr 

500 505 510 
Leu Gln Ala Ala Thr Ile Cys Ala Ser Ser His Gln Phe Leu Ser Thr 

515 520 525 
His Tyr Asn Leu His Asn Leu Tyr Gly Leu Thr Glu Ala Ile Ala Ser 

530 535 540 
His Arg Ala Leu Val Lys Ala Arg Gly Thr Arg Pro Phe Val Ile Ser 
545 550 555 560 
Arg Ser Thr Phe Ala Gly His Gly Arg Tyr Ala Gly His Trp Thr Gly 

565 570 575 
Asp val Trp Ser Ser Trp Glu Gln Leu Ala Ser ser Val Pro Glu Ile 

580 585 590 
Leu Gln Phe Asn Leu Leu Gly val Pro Leu Val Gly Ala Asp Val Cys 

595 600 605 
Gly Phe Leu Gly Asn Thr ser Glu Glu Leu Cys Val Arg Trp Thr Gln 

610 615 620 
Leu Gly Ala Phe Tyr Pro Phe Met Arg Asn His Asn Ser Leu Leu Ser 
625 630 635 640 
Leu Pro Gln Glu Pro Tyr Ser Phe Ser Glu Pro Ala Gln Gln Ala Met 

645 650 655 
Arg Lys Ala Leu Thr Leu Arg Tyr Ala Leu Leu Pro His Leu Tyr Thr 

660 665 670 
Leu Phe HiS Gln Ala His Val Ala Gly Glu Thr val Ala Arg Pro Leu 

675 680 685 
Phe Leu Glu Phe Pro Lys Asp Ser Ser Thr Trp Thr Val Asp His Gln 

690 695 700 
Leu Leu Trp Gly Glu Ala Leu Leu Ile Thr Pro Val Leu Gln Ala Gly 
705 710 715 720 
Lys Ala Glu Val Thr Gly Tyr Phe Pro Leu Gly Thr Trp Tyr Asp Leu 

725 730 735 
Gln Thr Val 	Pro val Glu Ala Leu Gly Ser Leu Pro Pro Pro Pro Ala 

740 745 750 
Ala Pro Arg Glu Pro Ala Ile His Ser Glu Gly Gln Trp Val Thr Leu 

755 760 765 
Pro Ala Pro Leu Asp Thr Ile Asn val His Leu Arg Ala Gly Tyr Ile 

770 775 780 
Ile Pro Leu Gln Gly Pro Gly Leu Thr Thr Thr Glu Ser Arg Gln Gln 
785 790 795 800 
Pro met Ala Leu Ala Val Ala Leu Thr Lys Gly Gly Glu Ala Arg Gly 

805 810 815 
Glu Leu Phe Trp. Asp Asp Gly Glu Ser Leu Glu Val Leu Glu Arg Gly 

820 825 830 
Ala Tyr Thr Gln Val Ile Phe Leu Ala Arg Asn Asn Thr Ile val Asn 

835 840 845 
Glu Leu val Arg val Thr Ser Glu Gly Ala Gly Leu Gln Leu Gln Lys 

850 855 860 
Val Thr Val 	Leu Gly Val Ala Thr Ala Pro Gln Gln val Leu Ser Asn 
865 870 875 880 
Gly val 	Pro val 	Ser Asn Phe Thr Tyr Ser Pro Asp Thr Lys val Leu 
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aagagcgagg gtgtcacttc tgtagacatt tctctacgtg cttttgaggt tgccacctac 3240 
aaggttgagt tggcttag 3258 

<210> 5 
<211> 1079 
<212> PRT 
<213> Yarrowia lipolytica 

<400> 5 
Met Tyr Ser His Phe Asn Asn Glu Pro Val Ala Lys Arg Val Asn Asn 
1 5 10 15 

Leu Phe Thr Asp Arg Leu Arg Gln Phe Thr Ser Asp Gly Glu Tyr Arg 
20 25 30 

Ser Leu Asn Leu Pro Ala Phe Tyr Glu Arg Glu Arg Leu Asp Gly Lys 
35 40 45 

Asn His 
50 

val Ala Ile Glu,  Thr 
55 

Tyr Ala Val Ser Asp 
60 

Leu Arg Arg Pro 

Leu Phe Lys Asp Ala Leu Lys Glu Ala Asp Gly His Trp Lys Pro Ala 
65 70 75 80 
Lys Lys Gly Ser Glu Tyr Gly Pro Ser Trp Ala Thr His Trp Phe Lys 

85 90 95 
Ile Gln Val Cys Val Pro Pro Glu Trp Lys Lys Asn Tyr Tyr Lys Lys 

100 105 110 
Gly Asp Leu Val Val Phe Asn Trp Asn Leu Asn Cys Glu Gly Leu val 

115 120 125 
Phe Ser Glu Ser Gly Glu Ala Leu Ile Gly Leu Ser Gly Glu Glu Arg 

130 135 140 
Arg Glu Trp Pro Ile Pro Asp Asn Trp Phe Asp Gly Lys Cys His Thr 
145 150 155 160 
Phe Tyr Ile Glu Ala Ser Cys Asn Gly Met Phe Gly Asn Ala Thr Gly 

165 170 175 
Ser Ser Ile Gln Pro Pro Ser Asp Asn Arg Tyr Phe Arg Leu Asp ser 

180 185 190 
Ala Asp Leu Val Val Ile Asn Ser Glu Ala Arg His Leu Phe Val Asp 

195 200 205 
Phe Trp Ile Ile Gly Asp Ala Ala Arg Glu Phe Pro Gly Asp Ser Trp 

210 215 220 
Gln Arg Gly Lys Ala Leu Asp Val Ala Asn Lys Ile Met Asp Ala Phe 
225 230 235 240 
Asp Pro Glu Asn Pro Asp Glu Ser Ile Ala Glu Gly Arg Lys Leu Ala 

245 250 255 
Lys Glu Tyr Leu Gly Asp Thr Thr Lys Ala Tyr Lys Gln Gln Leu Pro 

260 265 270 
Phe Ala Asp Gly Leu Val Tyr Ala Leu Gly Asn Cys His Ile Asp Thr 

275 280 285 
Ala Trp Leu Trp Pro Phe Ala Glu Thr Arg Arg Lys Ala Gly Arg Ser 

290 295 300 
Trp Ala Ser Gln Leu Glu Leu Ile Asp Lys Tyr Pro Glu Tyr val Phe 
305 310 315 320 
val Ala Ser Gln Ala Gln Gln Phe Lys Trp Leu Lys Glu Asp Tyr pro 

325 330 335 
Asp Leu Phe Ala Lys Ile Gln Lys Gln Ala Lys Lys Gly Arg Phe Leu 

340 345 350 
Pro val Gly Gly Ala Trp Thr Glu Cys Asp Thr Asn Leu Pro ser Gly 

355 360 365 
Glu Ser Leu Leu Arg Gln Phe Leu Leu Gly Gln Arg Phe Phe Leu Glu 

370 375 380 
His Phe Gly Ser Leu Ser Asp Thr Phe Trp Leu Pro Asp Thr Phe Gly 
385 390 395 400 
Tyr Ser Ala Gln Val Pro Gln Leu Cys Arg Leu Ala Gly Met Asp Arg 

405 410 415 
Phe Leu Thr Gln Lys Leu Ser Trp Asn Asn Ile Asn Ser Phe Pro Asn 

420 425 430 
Ser Thr Phe Asn Trp Val Ala Leu Asp Gly Ser Gln Val Leu Cys His 

435 440 445 
met Pro Pro Asn Asn Thr Tyr Thr Ser Met Ala Asn Phe Gly Asp val 

450 455 460 
Ser Arg Thr Gln Lys Gln Asn Lys Asn Leu Asp Thr Thr Arg Asn Ser 
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465 470 475 480 
Leu Met Leu Tyr Gly His Gly Asp Gly Gly Gly Gly Pro Thr Ala Glu 

485 490 495 
met Leu Glu Lys Leu Arg Arg Cys Arg Gly val Ser Asn Thr Val Gly 

500 505 510 
Glu Leu Pro Pro Val Ile Gln Gly Gln Ser Val Thr Asp Phe Tyr Asn 

515 520 525 
Glu Leu Leu Asp Gln Thr Asn Asn Gly Lys Asp Leu Val Thr Trp Val 

530 535 540 
Gly Glu Leu Tyr Phe Glu Phe His Arg Gly Thr Tyr Thr Ser Gln Ala 
545 550 555 560 
Gln Thr Lys Lys Gly Asn Arg Val Ser Glu Asn Leu Leu His Asp Val 

565 570 575 
Glu Leu Leu Ala Thr Leu Ala Ser Ile Arg Asp Ser ser Tyr Lys Tyr 

580 585 590 
Pro Phe Ala Gln Leu Glu Ser Leu Trp Glu Asp Val cys Leu Cys Gln 

595 600 605 
Phe His Asp Val 	Leu Pro Gly Ser Cys Ile Glu Met val Tyr Lys Asp 

610 615 620 
val 	Lys Lys Ile His Gly Arg Val Ile Asp Thr Ala Ser His Leu Ile 
625 	 630 635 640 
Asp Lys Ala Ala Ser Ala Leu Gly Leu Ser Gly His Pro Ser Lys Asp 

645 650 655 
ser Phe Asp Cys Thr Pro Val Ala Leu Asn Thr met Pro Trp Ser Arg 

660 665 670 
Thr Glu Val Val Ala Val Pro Gln Pro His Trp Asp Ala Thr val Glu 

675 680 685 
Leu Ala Glu Gly Val Glu Ile Gin Glu Asp Ser Gly Asn Ala Leu Val 

690 695 700 
met Met Ser Glu Ser Gly Pro Val Val Thr Thr Gln ser val Asp Leu 
705 	 710 715 720 
Phe Lys Ser Glu Asp Ala Tyr Ile Leu Glu Asn Ser Gln Val Lys Val 

725 730 735 
Thr Ile Cys Lys Asp Asp Gly Thr Leu Thr Ser Ile Tyr Asp Lys Glu 

740 745 750 
Asn Asp Arg Arg Val Leu Ser Gly Thr Gly Asn Arg Leu Val Leu Phe 

755 760 765 
Asp Asp Gln Pro Leu Ser Trp Gln Ala Trp Asp Thr Glu Val Phe Ser 

770 775 780 
Leu Gly Lys Lys Gln Tyr Ile Gly Ala Glu Asn Val Thr Arg His Ser 
785 	 790 795 800 
Ile val 	Ser Ser Gly Pro Leu Arg Ser Thr val Ala Phe Thr Tyr Glu 

805 810 815 
Phe Asn Lys Ser val Val Thr Thr Glu Ile Ser Leu Asp Ala Asn Ser 

820 825 830 
pro Leu Val Thr Phe Asn Thr Arg Ala Asp Trp His Glu Thr Cys Lys 

835 840 845 
Phe Leu Lys Val Glu Phe Pro Val Asp Val His Ser Glu Ser Ala Ser 

850 855 860 
Tyr Glu Ser Gln Phe Gly Val Val Lys Arg Pro Thr His Tyr Asn Thr 
865 	 870 875 880 
Ser Trp Asp Val Ala Lys Phe Glu Val Cys Cys His Lys Phe Ala Asp 

885 890 895 
Leu ser Glu Leu Asp Tyr Gly Val ser Ile Leu Asn Asp cys Lys Tyr 

900 905 910 
Gly Phe Ala Thr His Gly Asn Leu Met Arg Leu Ser Leu Leu Arg Ala 

915 920 925 
Pro Lys Ala Pro Asp Ala His Ala Asp Met Gly His His Glu Phe Lys 

930 935 940 
Tyr Gly Val 	Leu Ala His Lys Gly Pro Leu Gly Ala Thr Thr val Arg 
945 	 950 955 960 
Ala Ala Tyr Asn Phe Asn Asn Pro Leu Arg val Lys Tyr val Gly Leu 

965 970 975 
Ser Glu Val Ser Thr Lys Gln Ala Phe Ser Leu Lys Gly Pro Ala Asn 

980 985 990 
Leu val 	Leu Ser Gln Val Lys Arg Ala Glu Val Asp Arg Ser Lys Lys 

995 1000 1005 
Ser Thr Asn Val 	Ile Leu Arg Val Tyr Glu Ala Leu Gly Gly Arg Thr 
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val His Arg Tyr Ala Phe Pro Ala Gly Ser Thr Pro Ser Leu Val val 

165 170 175 
Asp Leu Glu Thr Asn Asn Thr ser Arg Arg ser ser Ser Val Gln val 

180 185 190 
Glu Thr Arg Ala Asp Gly Thr Val Glu Leu ser Gly Gln Val Thr Gly 

195 200 205 
Tyr Phe Tyr Asn Ala Ala Tyr Thr Leu Tyr Tyr Thr Ala Arg Thr Leu 

210 215 220 
Gln Pro Ala Thr val Gln Thr Trp Gly Asp Asp Asp Arg Leu val Asp 
225 230 235 240 
Ala Thr Ala Gln Asp Gly Val Asp Thr Gly Ala Ile Leu Thr Phe Asp 

245 250 255 
pro Ala Asp Ala Gly Glu Ile Gly Leu Gln Val Thr Leu Ser Pro val 

260 265 270 
Ser Val 	Glu Gln Ala Arg Ile Asp Gln Gln val Glu Leu Gly Asp Leu 

275 280 285 
Ser Phe Asp Ala Ile Arg Asp Arg Thr Arg Ala Glu Trp Asn Ala Thr 

290 295 300 
Leu Gly Arg Val Ala Ile Asp Ala Ser Thr Ala Thr Asp Pro Thr Gly 
305 310 315 320 
Glu Leu Gln Arg Leu Phe Tyr Thr His Leu Tyr Arg Met Phe Ala Met 

325 330 335 
pro met Asn Ala Thr Ser Thr Ser Gly Thr Tyr Arg Gly Val Asp Gly 

340 345 350 
Ala Val 	His Ala Ala Gln Gly Phe Thr Tyr Tyr Asp Ser Trp Ala Thr 

355 360 365 
Trp Asp Asp Phe Arg Lys Phe Ser Val Ile Ala Tyr Ile Asp Pro Ala 

370 375 380 
Leu Tyr Arg Asp Met Val Gln Ser Leu Val Tyr Leu Phe Ala Asp Ala 
385 390 395 400 
Glu Ala Thr Gly Thr Gly Gly Gly Leu Gly Gly Phe Val His Ser val 

405 410 415 
pro Thr val Arg Trp Glu Arg Ser Ser val val val Ala Asp Ala Ile 

420 425 430 
Ala Lys Gly Phe Asp Gly Phe Asp Arg Leu Asp Glu Ala Tyr Pro Ala 

435 440 445 
Leu Gln Arg Leu Val Gly Gln Tyr Ser Ala Asp Glu Leu Arg Arg Gly 

450 455 460 
Tyr Val Ala Gly Asn Pro Gly Ala Ser Val Gln Arg Gly Tyr Asp Gln 
465 470 475 480 
Tyr Gly Leu Ser Val Ile Ala Asp Glu Leu Gly Leu Thr Glu Glu Ala 

485 490 495 
Glu Thr Leu Arg Glu Gln Ala Ser Trp Pro Ile Glu Lys Leu Thr Lys 

500 505 510 
pro Gly Ala Trp Thr Ala Ala Asp Gly Thr Gln Val Gly Leu Leu Thr 

515 520 525 
pro Arg Ala Ala Asp Gly Ser Trp Gln Ser Ala Asp His Ala Lys Phe 

530 535 540 
Glu Ala Ala Gly Leu Tyr Gln Gly Thr Leu Trp Gln Tyr His Trp Tyr 
545 550 555 560 
Asp Ala Tyr Asp Met Asp Ala Leu Val Glu Ala Met Gly Gly His Glu 

565 570 575 
Ala Ala Arg Leu Gly met Arg His Met Phe Gly Glu His Ala Pro Asp 

580 585 590 
Asp Gly Lys Ala Met Leu His Ser Asn Ala Asn Glu Ile Asp Leu Gln 

595 600 605 
Ala Pro Tyr Leu Phe Asn Tyr Thr Gly Glu Pro Ser Leu Thr Gln Lys 

610 615 620 
Trp Ala Arg Ala Ile Tyr Thr Lys Glu Thr Trp Asn Arg Tyr Ile Ala 
625 630 635 640 
Thr Gly Ser Ser Ser Ala Val Pro Ser Gly Gly Gly Glu Phe Thr Pro 

645 650 655 
Pro Leu Lys Thr Lys Val Tyr Arg Leu Asp Pro Arg Gly Met Leu Pro 

660 665 670 
Thr Met Asp Asn Asp Ala Gly Thr Met ser Thr Met Phe Val Ala Ala 

675 680 685 
Ala Val Gly Leu Phe Pro Val Thr Ala Gly Ser Ser Gln Phe Gln val 

690 695 700 
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Gly Ser Pro Phe Phe Asp Ser Thr Thr Ile Thr Tyr Asp ASp Gly Ser 
705 	 710 	 715 	 720 
Ala Phe Thr Val Thr Ala Asp Gly Val 	Ser Glu Asp Ala Phe Tyr val 

725 	 730 	 735 
Gln Ser Ala Thr Leu Asp Gly Ala Thr Phe Gly Asn Thr Trp val Asp 

740 	 745 	 750 
Tyr Ala Thr val val Gly Gly Ala Asp Leu Ala Phe Arg met Gly Glu 

755 	 760 	 765 
Gln Pro Ser Asp Trp Gly Thr Asp Thr Ala Pro Ala Phe Ser Met Ser 

770 	 775 	 780 
Thr Ala Thr Asp Glu Pro Ala Glu Gly Pro Arg val 	Ser Ala Glu Pro 
785 	 790 	 795 	 800 
Thr Thr Val Gln Thr Gly Asp Gly Gly Ala Leu Asp Ala Thr Val Thr 

805 	 810 	 815 
Leu Thr Leu Asp Gly Ala Arg Leu Ala Ala Pro Ala Gly Thr Asp Leu 

820 	 825 	 830 
val Thr Ser Gly Ala Ala Ser Val Val Gly Leu Pro Asp Gly Val Thr 

835 	 840 	 845 
Ala Ala Val Thr Val Ala Ser Pro Thr Ala Leu Thr val Ser Leu Thr 

850 	 855 	 860 
Gly Thr Ala Ser Ala Asp Ala Arg Phe Phe val His Leu Arg Asp Ala 
865 	 870 	 875 	 880 
Ala Leu Ala Asp Gly Val Ala Ala Ala Ser Leu Gin Gly Gln Gly Val 

885 	 890 	 895 
Ser Val Arg Ser Pro Leu Arg Leu Ser val Ala Ser Ala Glu Arg Asp 

900 	 905 	 910 
Ala Leu Ala Ala Leu Val Asp Asp Ala Val Leu Val Arg His Gly Asn 

915 	 920 	 925 
Tyr Ser Ser Val Thr Phe Asp Arg Phe Ser Thr Ala Leu Thr Lys Ala 

930 	 935 	 940 
Gln Glu Ala Leu Gly Asp Glu Ala Ala Thr Ser Ile Ala Leu Arg Phe 
945 	 950 	 955 	 960 
Ala Ala Asp Arg Leu Gly Ala Ala Ala Asp Ala Leu Asp Leu Thr Gly 

965 	 970 	 975 
Gly Gly Tyr Arg Thr Leu Glu Ala Glu Gln Ser Glu Ala Trp Ser Gly 

980 	 985 	 990 
Gly Glu Leu Lys Asn Glu Ala Asn Ser Ser Ser Gly Asn Leu Gly Gly 

995 	 1000 	 1005 
val Arg Ser Gly Ser Trp Val Gln Tyr Arg Asp met Thr Phe Glu Thr 

1010 	 1015 	 1020 
Ala Ala Gly Asp Thr Pro Pro Arg Phe Leu Thr val Arg Tyr Asp Thr 
1025 	 1030 	 1035 	 1040 
Ser Phe Ala Pro Thr Asp Thr Pro Ser Thr val Arg Val His Ala Gly 

1045 	 1050 	 1055 
Asp Val Ser Gly Pro Val Val Ala Thr Val Asp Leu Lys Gly Thr Ser 

1060 	 1065 	 1070 
Gly Trp Gly Lys Tyr Thr Glu Val Thr Ala Glu Leu Gly Asp val Gln 

1075 	 1080 	 1085 
Ala Leu Val Asp Ala Gln Val Val Thr Phe Glu Leu Leu Ala Pro Ser 

1090 	 1095 	 1100 
Gly Arg Ser Trp Val Gly Asn Phe Asp Trp Phe Arg Phe Ser Ala Glu 
1105 	 1110 	 1115 	 1120 
Asp Pro Ala Ala Pro Gly Gln Pro Gly Glu ser Pro Thr Val Thr Ile 

1125 	 1130 	 1135 
Glu Ala Glu Asp Trp Thr Ala Ser Ser Gly Arg Gly Leu Lys Lys Glu 

1140 	 1145 	 1150 
Ser Ser Thr Trp Thr Ser Gly Pro val Thr Asn Val Gly Gly Thr Ala 

1155 	 1160 	 1165 
Asp Gly Asp Trp Ile Ala Tyr Gly Glu Val Asp Leu Gly Glu Leu Pro 

1170 	 1175 	 1180 
Leu Gly Glu Leu Ser Val His Tyr Val 	His Asn Ser Asn Arg Ser Gly 
1185 	 1190 	 1195 	 1200 
Asn Asn Ser Ala Leu Ser Val Tyr Leu Asp Ala Phe Asp Pro Ala Asn 

1205 	 1210 	 1215 
Pro Gly Glu Pro Phe Val Thr Val 	Pro Leu Pro Thr Thr Gly Ser Ser 

1220 	 1225 	 1230 
Trp Thr Ala Asp Gly Thr Ala Thr Val Val Leu Pro Glu Thr val Gln 

1235 	 1240 	 1245 
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Gly Thr His Glu val 	Phe Val Arg Leu Ser Thr Glu Pro Tyr Ala Asp 

1250 	 1255 1260 
His Pro Tyr val Ala Asn Leu Asp Ser Leu Thr Phe Ala Pro Gly Gly 
1265 	 1270 1275 1280 
Pro Thr Ser Val val Val Glu Ser Glu Ala Trp Thr Ser Asn Ser Gly 

1285 1290 1295 
Arg Gly Leu Lys Asn Glu Ser Ser Thr Trp Thr Ser Gly Pro Val Thr 

1300 1305 1310 
Asn val 	Gly Gly Thr Ala Asp Gly Asp Trp Leu Ala Tyr Gly Glu Ile 

1315 	 1320 1325 
Asp Leu Gly Ser Ala Ala Leu Asp Gln Leu Ser Val 	His Tyr Val His 

1330 	 1335 1340 
Asn Ser Asn Arg Ser Gly Arg Asn Ser Ala Leu Ser Val Tyr Leu Asp 
1345 	 1350 1355 1360 
Ala Phe Asp Pro Ala Asn Pro Gly Glu Pro Phe Val Thr val 	Pro Leu 

1365 1370 1375 
Ala Asn Thr Gly Ser Ser Trp Thr Thr Asp Gly Thr Ala val Val Asp 

1380 1385 1390 
Leu Pro Ser Thr val Arg Gly Lys His Gln Val Trp Val Arg Leu Ser 

1395 	 1400 1405 
Thr Glu Ala Tyr Ala Asp His Pro Tyr Val Ala Asn Leu Asp Ser Met 

1410 	 1415 1420 
Arg Phe Phe Thr Asp Ala Tyr Asp val Glu val Pro Pro Thr Asp Thr 
1425 	 1430 1435 1440 
Ala Ala Leu Ala Ala Val Val Asp Ala Ala Gly Thr Pro Glu Ala Glu 

1445 1450 1455 
Ile Ala Arg Tyr Gly Arg Ile Asp Ala Arg Val Phe Thr Arg Glu Leu 

1460 1465 1470 
Ala Ala Ala Arg Ser Val Leu Ala Asp Ala Gly Ala Thr Gin Ala Gln 

1475 	 1480 1485 
Ala Asp Glu Arg Ala Arg Arg Leu Gly Leu Ala Thr Asp Gln Leu Val 

1490 	 1495 1500 
Pro Ala Glu Arg Arg Arg Leu Glu Asn Leu val Ala Ser Ala Glu Ala 
1505 	 1510 1515 1520 
Leu Thr Asp Glu Gly Tyr Ser Pro Glu Ser Trp Gln Ala Phe Arg Thr 

1525 1530 1535 
Ala Leu Ala Ala Ala Thr Gly Thr Leu Asp Asp Ala Ala Ala Ser Asp 

1540 1545 1550 
Glu Ala Leu His Asp Ala Arg Leu Ala Leu Gln Gly Ala Val Asp Ala 

1555 	 1560 1565 
Leu Glu Glu Pro Ala Asp val val Leu Val Glu Val 	Glu val 	Ser Pro 

1570 	 1575 1580 
Arg cys Leu Ala Gly Lys Pro Tyr Val Ala Val Arg Ala Val Asn Val 
1585 	 1590 1595 1600 
Ser Asp Ala Ala Val Asp Val Glu Leu Ala Ser Ser Leu Gly Thr Arg 

1605 1610 1615 
Ser Phe Val Gly Val Ala Pro Gly Ala Ser Ala Tyr Gln Ser Phe Ala 

1620 1625 1630 
Ala Arg Ser Ala Thr Gly Asp Leu Asp val Thr Val Thr Ala Thr Gly 

1635 	 1640 1645 
Ala Asp Gly Thr Gln Thr Val Glu Gln Val Val Thr Val pro Ser Cys 

1650 	 1655 1660 
Ser 
1665 

<210> 8 
<211> 1650 
<212> PRT 
<213> Cellulosimicrobium cellulans 

<400> 8 
Ala Pro Glu Pro Pro Ser Ala Asp Tyr Ala Ser Leu Val Asp Val Phe 
1 	 5 10 15 

val Gly Thr Glu Gly Asp Phe Gly Asn Asp Met Pro Ala Ala Gln Ala 
20 25 30 

Pro Asn Gly Leu Ala Lys Val Asn Pro Arg Thr Thr Pro Gly Arg Asn 
35 	 40 45 
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Asn Thr Gly Tyr Asp Tyr Ala Gin ser Lys Ile Ser Gly Phe Thr His 

50 55 60 
Thr Asn Leu Asp Gly Val Gly Gly Ser Gly Gly Gly Gly Asp Leu Leu 
65 70 75 80 
Val val 	Pro Thr Ser Gly Ser Tyr Thr Ala Arg Pro Gly Thr Gly Thr 

85 90 95 
Tyr Ala His Pro Phe Ser His Asp Asp Glu Asp Ala Gly Pro Gly Phe 

100 105 110 
Tyr Ser val Gly Leu Gly Asn val Ala Gly Thr Asp Gly Ala Ile Thr 

115 120 125 
Gly Ala Pro Gly Thr Ile Glu Ala Glu val Ala Ala Ala Thr Arg Ser 

130 135 140 
Gly val His Arg Tyr Ala Phe Pro Ala Gly Ser Thr Pro Ser Leu Val 
145 150 155 160 
val Asp Leu Glu Thr Asn Asn Thr Ser Arg Arg Ser Ser ser Val Gln 

165 170 175 
Val Glu Thr Arg Ala Asp Gly Thr val Glu Leu Ser Gly Gln Val Thr 

180 185 190 
Gly Tyr Phe Tyr Asn Ala Ala Tyr Thr Leu Tyr Tyr Thr Ala Arg Thr 

195 200 205 
Leu Gin Pro Ala Thr val Gin Thr Trp Gly Asp Asp Asp Arg Leu Val 

210 215 220 
Asp Ala Thr Ala Gin Asp Gly val Asp Thr Gly Ala Ile Leu Thr Phe 
225 230 235 240 
Asp Pro Ala Asp Ala Gly Glu Ile Gly Leu Gln Val Thr Leu ser Pro 

245 250 255 
Val Ser Val Glu Gln Ala Arg Ile Asp Gin Gln val Glu Leu Gly Asp 

260 265 270 
Leu Ser Phe Asp Ala Ile Arg Asp Arg Thr Arg Ala Glu Trp Asn Ala 

275 280 285 
Thr Leu Gly Arg Val Ala Ile Asp Ala ser Thr Ala Thr Asp Pro Thr 

290 295 300 
Gly Glu Leu Gln Arg Leu Phe Tyr Thr His Leu Tyr Arg Met Phe Ala 
305 310 315 320 
Met Pro Met Asn Ala Thr Ser Thr Ser Gly Thr Tyr Arg Gly Val Asp 

325 330 335 
Gly Ala val His Ala Ala Gln Gly Phe Thr Tyr Tyr Asp Ser Trp Ala 

340 345 350 
Thr Trp Asp Asp Phe Arg Lys Phe Ser Val Ile Ala Tyr Ile Asp Pro 

355 360 365 
Ala Leu Tyr Arg Asp Met val Gln Ser Leu Val Tyr Leu Phe Ala Asp 

370 375 380 
Ala Glu Ala Thr Gly Thr Gly Gly Gly Leu Gly Gly Phe val His ser 
385 390 395 400 
Val 	Pro Thr Val Arg Trp Glu Arg Ser ser Val Val Val Ala Asp Ala 

405 410 415 
Ile Ala Lys Gly Phe Asp Gly Phe Asp Arg Leu Asp Glu Ala Tyr Pro 

420 425 430 
Ala Leu Gln Arg Leu val Gly Gln Tyr ser Ala Asp Glu Leu Arg Arg 

435 440 445 
Gly Tyr Val Ala Gly Asn Pro Gly Ala Ser val Gln Arg Gly Tyr Asp 

450 455 460 
Gin Tyr Gly Leu Ser val Ile Ala Asp Glu Leu Gly Leu Thr Glu Glu 
465 470 475 480 
Ala Glu Thr Leu Arg Glu Gln Ala ser Trp Pro Ile Glu Lys Leu Thr 

485 490 495 
Lys Pro Gly Ala Trp Thr Ala Ala Asp Gly Thr Gln val Gly Leu Leu 

500 505 510 
Thr Pro Arg Ala Ala Asp Gly Ser Trp Gln Ser Ala Asp His Ala Lys 

515 520 525 
Phe Glu Ala Ala Gly Leu Tyr Gln Gly Thr Leu Trp Gln Tyr His Trp 

530 535 540 
Tyr Asp Ala Tyr Asp Met Asp Ala Leu Val Glu Ala met Gly Gly His 
545 550 555 560 
Glu Ala Ala Arg Leu Gly met Arg His met Phe Gly Glu His Ala Pro 

565 570 575 
Asp Asp Gly Lys Ala met Leu His Ser Asn Ala Asn Glu Ile Asp Leu 

580 585 590 
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Gln Ala Pro Tyr Leu Phe Asn Tyr Thr Gly Glu Pro Ser Leu Thr Gln 

595 	 600 	 605 
Lys Trp Ala Arg Ala Ile Tyr Thr Lys Glu Thr Trp Asn Arg Tyr Ile 

610 	 615 	 620 
Ala Thr Gly Ser Ser Ser Ala Val 	Pro Ser Gly Gly Gly Glu Phe Thr 
625 	 630 	 635 	 640 
Pro Pro Leu Lys Thr Lys Val Tyr Arg Leu Asp Pro Arg Gly Met Leu 

645 	 650 	 655 
Pro Thr Met Asp Asn Asp Ala Gly Thr Met Ser Thr met Phe Val Ala 

660 	 665 	 670 
Ala Ala Val Gly Leu Phe Pro Val Thr Ala Gly Ser Ser Gln Phe Gln 

675 	 680 	 685 
Val Gly Ser Pro Phe Phe Asp Ser Thr Thr Ile Thr Tyr Asp Asp Gly 

690 	 695 	 700 
Ser Ala Phe Thr val Thr Ala Asp Gly val Ser Glu Asp Ala Phe Tyr 
705 	 710 	 715 	 720 
Val Gln Ser Ala Thr Leu Asp Gly Ala Thr Phe Gly Asn Thr Trp Val 

725 	 730 	 735 
Asp Tyr Ala Thr Val Val Gly Gly Ala Asp Leu Ala Phe Arg Met Gly 

740 	 745 	 750 
Glu Gln Pro Ser Asp Trp Gly Thr Asp Thr Ala Pro Ala Phe Ser Met 

755 	 760 	 765 
Ser Thr Ala Thr Asp Glu Pro Ala Glu Gly Pro Arg val 	Ser Ala Glu 

770 	 775 	 780 
Pro Thr Thr Val Gln Thr Gly Asp Gly Gly Ala Leu Asp Ala Thr Val 
785 	 790 	 795 	 800 
Thr Leu Thr Leu Asp Gly Ala Arg Leu Ala Ala Pro Ala Gly Thr Asp 

805 	 810 	 815 
Leu Val Thr Ser Gly Ala Ala Ser Val Val Gly Leu Pro Asp Gly Val 

820 	 825 	 830 
Thr Ala Ala Val Thr Val Ala Ser Pro Thr Ala Leu Thr Val Ser Leu 

835 	 840 	 845 
Thr Gly Thr Ala Ser Ala Asp Ala Arg Phe Phe val 	His Leu Arg Asp 

850 	 855 	 860 
Ala Ala Leu Ala Asp Gly Val Ala Ala Ala Ser Leu Gln Gly Gln Gly 
865 	 870 	 875 	 880 
val 	Ser Val Arg Ser Pro Leu Arg Leu Ser Val Ala Ser Ala Glu Arg 

885 	 890 	 895 
Asp Ala Leu Ala Ala Leu Val Asp Asp Ala Val Leu val Arg His Gly 

900 	 905 	 910 
Asn Tyr Ser Ser Val Thr Phe Asp Arg Phe Ser Thr Ala Leu Thr Lys 

915 	 920 	 925 
Ala Gln Glu Ala Leu Gly Asp Glu Ala Ala Thr Ser Ile Ala Leu Arg 

930 	 935 	 940 
Phe Ala Ala Asp Arg Leu Gly Ala Ala Ala Asp Ala Leu Asp Leu Thr 
945 	 950 	 955 	 960 
Gly Gly Gly Tyr Arg Thr Leu Glu Ala Glu Gln Ser Glu Ala Trp Ser 

965 	 970 	 975 
Gly Gly Glu Leu Lys Asn Glu Ala Asn Ser Ser Ser Gly Asn Leu Gly 

980 	 985 	 990 
Gly Val Arg Ser Gly Ser Trp Val Gln Tyr Arg Asp Met Thr Phe Glu 

995 	 1000 	 1005 
Thr Ala Ala Gly Asp Thr Pro Pro Arg Phe Leu Thr Val Arg Tyr Asp 

1010 	 1015 	 1020 
Thr Ser Phe Ala Pro Thr Asp Thr Pro Ser Thr Val Arg Val His Ala 
1025 	 1030 	 1035 	 1040 
Gly Asp Val Ser Gly Pro val Val Ala Thr Val Asp Leu Lys Gly Thr 

1045 	 1050 	 1055 
Ser Gly Trp Gly Lys Tyr Thr Glu Val Thr Ala Glu Leu Gly Asp Val 

1060 	 1065 	 1070 
Gln Ala Leu Val Asp Ala Gln Val Val Thr Phe Glu Leu Leu Ala Pro 

1075 	 1080 	 1085 
Ser Gly Arg Ser Trp val Gly Asn Phe Asp Trp Phe Arg Phe Ser Ala 

1090 	 1095 	 1100 
Glu Asp Pro Ala Ala Pro Gly Gln Pro Gly Glu Ser Pro Thr Val Thr 
1105 	 1110 	 1115 	 1120 
Ile Glu Ala Glu Asp Trp Thr Ala Ser Ser Gly Arg Gly Leu Lys Lys 

1125 	 1130 	 1135 
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Glu Ser Ser Thr Trp Thr Ser Gly Pro val Thr Asn Val Gly Gly Thr 

1140 	 1145 	 1150 
Ala Asp Gly Asp Trp Ile Ala Tyr Gly Glu Val Asp Leu Gly Glu Leu 

1155 	 1160 	 1165 
Pro Leu Gly Glu Leu Ser Val 	His Tyr Val His Asn Ser Asn Arg Ser 

1170 	 1175 	 1180 
Gly Asn Asn Ser Ala Leu Ser Val Tyr Leu Asp Ala Phe Asp Pro Ala 
1185 	 1190 	 1195 	 1200 
Asn Pro Gly Glu Pro Phe Val Thr Val 	Pro Leu Pro Thr Thr Gly Ser 

1205 	 1210 	 1215 
Ser Trp Thr Ala Asp Gly Thr Ala Thr val Val Leu Pro Glu Thr Val 

1220 	 1225 	 1230 
Gln Gly Thr His Glu Val Phe Val Arg Leu Ser Thr Glu Pro Tyr Ala 

1235 	 1240 	 1245 
Asp His Pro Tyr Val Ala Asn Leu Asp Ser Leu Thr Phe Ala Pro Gly 

1250 	 1255 	 1260 
Gly Pro Thr Ser Val Val Val Glu Ser Glu Ala Trp Thr Ser Asn Ser 
1265 	 1270 	 1275 	 1280 
Gly Arg Gly Leu Lys Asn Glu Ser Ser Thr Trp Thr Ser Gly Pro Val 

1285 	 1290 	 1295 
Thr Asn Val Gly Gly Thr Ala Asp Gly Asp Trp Leu Ala Tyr Gly Glu 

1300 	 1305 	 1310 
fie Asp Leu Gly Ser Ala Ala Leu Asp Gln Leu Ser Val His Tyr Val 

1315 	 1320 	 1325 
His Asn Ser Asn Arg Ser Gly Arg Asn Ser Ala Leu Ser val Tyr Leu 

1330 	 1335 	 1340 
Asp Ala Phe Asp Pro Ala Asn Pro Gly Glu Pro Phe Val Thr val 	Pro 
1345 	 1350 	 1355 	 1360 
Leu Ala Asn Thr Gly Ser Ser Trp Thr Thr Asp Gly Thr Ala Val Val 

1365 	 1370 	 1375 
Asp Leu Pro Ser Thr Val Arg Gly Lys His Gln val Trp Val Arg Leu 

1380 	 1385 	 1390 
ser Thr Glu Ala Tyr Ala Asp His Pro Tyr Val Ala Asn Leu Asp Ser 

1395 	 1400 	 1405 
Met Arg Phe Phe Thr Asp Ala Tyr Asp Val Glu Val Pro Pro Thr Asp 

1410 	 1415 	 1420 
Thr Ala Ala Leu Ala Ala Val val Asp Ala Ala Gly Thr Pro Glu Ala 
1425 	 1430 	 1435 	 1440 
Glu Ile Ala Arg Tyr Gly Arg Ile Asp Ala Arg Val Phe Thr Arg Glu 

1445 	 1450 	 1455 
Leu Ala Ala Ala Arg Ser Val 	Leu Ala Asp Ala Gly Ala Thr Gln Ala 

1460 	 1465 	 1470 
Gln Ala Asp Glu Arg Ala Arg Arg Leu Gly Leu Ala Thr Asp Gln Leu 

1475 	 1480 	 1485 
val 	Pro Ala Glu Arg Arg Arg Leu Glu Asn Leu Val Ala Ser Ala Glu 

1490 	 1495 	 1500 
Ala Leu Thr Asp Glu Gly Tyr Ser Pro Glu Ser Trp Gln Ala Phe Arg 
1505 	 1510 	 1515 	 1520 
Thr Ala Leu Ala Ala Ala Thr Gly Thr Leu Asp Asp Ala Ala Ala Ser 

1525 	 1530 	 1535 
Asp Glu Ala Leu His Asp Ala Arg Leu Ala Leu Gln Gly Ala Val Asp 

1540 	 1545 	 1550 
Ala Leu Glu Glu Pro Ala Asp Val 	val 	Leu Val Glu Val Glu Val 	Ser 

1555 	 1560 	 1565 
Pro Arg Cys Leu Ala Gly Lys Pro Tyr Val Ala Val Arg Ala Val Asn 

1570 	 1575 	 1580 
val Ser Asp Ala Ala Val Asp Val Glu Leu Ala ser Ser Leu Gly Thr 
1585 	 1590 	 1595 	 1600 
Arg Ser Phe val Gly Val Ala Pro Gly Ala Ser Ala Tyr Gln Ser Phe 

1605 	 1610 	 1615 
Ala Ala Arg Ser Ala Thr Gly Asp Leu Asp val Thr Val Thr Ala Thr 

1620 	 1625 	 1630 
Gly Ala Asp Gly Thr Gln Thr Val Glu Gln Val Val Thr Val 	Pro ser 

1635 	 1640 	 1645 
Cys Ser 

1650 
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Leu Arg Leu Asn Val Thr Ala Asn Ser Gly Asp Ser Ile Val Gln Leu 

210 215 220 
Ala Gly Trp Asp Leu Ser Ala Asp Leu Ser Ala Gly Pro Ser Ala Ala 
225 230 235 240 
Pro Met Thr Thr Lys Val Gly Thr Gly Pro Arg Val Ser Phe Thr Asn 

245 250 255 
Lys Ala Gly Val Gly Phe Ser Gly Leu His Ser Leu Arg Tyr Asp Gly 

260 265 270 
Ser His Leu Ala Asp Gly Glu Thr Tyr Ala Thr Asn Val Leu Tyr Asp 

275 280 285 
Asp Val Asp Val val Val Gly Glu Asp Thr Arg Leu Ser Tyr Thr Ile 

290 295 300 
Phe Pro Glu Leu Leu Asp Asp Leu Gln Tyr Pro Ser Thr Tyr Ala Ala 
305 310 315 320 
Val Asp Val 	Leu Phe Thr Asp Gly Thr Tyr Leu Ser Asp Leu Gly Ala 

325 330 335 
Arg Asp Ala His Glu Thr Val Ala Thr Ala Gin Ala Gln Gly Glu Gly 

340 345 350 
Lys Ile Leu Tyr Ala Asp Gln Trp Asn Ser val Arg Val Asp Leu Gly 

355 360 365 
Asp Val Ala Giu Gly Lys Thr Val Asp Gin Val Leu Leu Gly Tyr Asp 

370 375 380 
Asn Pro Gly Gly His Ala Gly Thr Lys Phe Ala Gly Trp Leu Asp Asp 
385 390 395 400 
Val Glu Ile Thr Ala Glu Pro Ala Thr Ile Asp Gly Ser Ser Leu Ala 

405 410 415 
Asn Tyr Val Asp Thr Arg Arg Gly Thr Leu Ala Ser Gly Ser Phe Ser 

420 425 430 
Arg Gly Asn Asn Ile Pro Ala Thr Ala Thr Pro Asn Gly Phe Asn Phe 

435 440 445 
Trp Thr Pro Tyr Thr Asn Ala Ser Ser Gln Ser Trp Leu Tyr Glu Tyr 

450 455 460 
His Lys Ala Asn Asn Ala Asn Asn Lys Pro val Leu Gln Gly Phe Gly 
465 470 475 480 
Ile Ser His Glu Pro Ser Pro Trp Met Gly Asp Arg Asn Gln Leu Thr 

485 490 495 
Phe Leu Pro Ser Thr Ala Ser Gly Thr Pro Asp Ala Thr Leu Ser Thr 

500 505 510 
Arg Gly Leu Glu Phe Asp His Ala Asp Glu Thr Ala Arg Pro Asp Tyr 

515 520 525 
Tyr Gly Val Thr Phe Thr Asn Gly Ser Ala Ile Glu Ala Thr Pro Thr 

530 535 540 
Asp His Gly Ala Val Leu Arg Phe Ser Tyr Pro Gly Ala Lys Gly His 
545 550 555 560 
Val Leu Val Asp Lys Val Asp Gly Ser Ser Lys Leu Thr Tyr Asp Gln 

565 570 575 
Ala Thr Gly Thr Ile Ser Gly Trp Val Glu Asn Gly Ser Gly Leu Ser 

580 585 590 
val Gly Arg Thr Arg Met Phe Val Ala Gly Thr Phe Asp Arg Ser Pro 

595 600 605 
Thr Ala val Gly Thr Ala Ala Gly Asn Arg Ala Asp Ala Arg Phe Ala 

610 615 620 
Thr Phe Glu Thr Ser Ser Asp Lys Thr Val Glu Leu Arg Val Ala Thr 
625 630 635 640 
5er Phe Ile Ser Leu Asp Gln Ala Arg Lys Asn Leu Asp Leu Glu val 

645 650 655 
Thr Gly Lys Thr Phe Thr Glu Val Lys Ala Ala Ala Ala Gln Ala Trp 

660 665 670 
Asn Asp Arg Leu Gly val Ile Glu Val Glu Gly Ala Ser Glu Asp Gln 

675 680 685 
Leu Val Thr Leu Tyr Ser Asn Leu Tyr Arg Leu Asn Leu Tyr Pro Asn 

690 695 700 
Ser Gln Phe Glu Asn Thr Gly Thr Ala Gln Glu Pro Val Tyr Arg Tyr 
705 710 715 720 
Ala Ser Pro Val Ser Ala Thr Thr Gly Ser Ala Thr Asp Thr Gln Thr 

725 730 735 
Asn Ala Lys Ile Val Asp Gly Lys Ile Tyr Val Asn Asn Gly Phe Trp 

740 745 750 
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Asp Thr Tyr Arg Thr Ala Trp Pro Ala Tyr Ser Leu Leu Tyr Pro Glu 

755 	 760 	 765 
Leu Ala Ala Glu Leu Val Asp Gly Phe Val Gln Gln Tyr Arg Asp Gly 

770 	 775 	 780 
Gly Trp Ile Ala Arg Trp Ser Ser Pro Gly Tyr Ala Asp Leu Met Thr 
785 	 790 	 795 	 800 
Gly Thr Ser Ser Asp Val Ala Phe Ala Asp Ala Tyr Leu Lys Gly Ser 

805 	 810 	 815 
Leu Pro Thr Gly Thr Ala Leu Glu Ala Tyr Asp Ala Ala Leu Arg Asn 

820 	 825 	 830 
Ala Thr Val Ala Pro Pro Ser Asn Ala Val Gly Arg Lys Gly Leu Gln 

835 	 840 	 845 
Thr Ser Pro Phe Leu Gly Phe Thr Pro Glu Ser Thr His Glu Ser Val 

850 	 855 	 860 
Ser Trp Gly Leu Glu Gly Leu Val Asn Asp Phe Gly Ile Gly Asn Met 
865 	 870 	 875 	 880 
Ala Ala Ala Leu Ala Glu Asp Pro Ala Thr Pro Glu Glu Arg Arg Glu 

885 	 890 	 895 
Thr Leu Arg Glu Glu Ser Ala Tyr Phe Leu Glu Arg Ala Thr His Tyr 

900 	 905 	 910 
Val Glu Leu Phe Asp Pro Glu Val Asp Phe Phe Val 	Pro Arg His Glu 

915 	 920 	 925 
Asp Gly Thr Trp Ala Val Asp Pro Glu Thr Tyr Asp Pro Glu Ala Trp 

930 	 935 	 940 
Gly Gly Gly Tyr Thr Glu Thr Asn Gly Trp Asn Phe Ala Phe His Ala 
945 	 950 	 955 	 960 
Pro Gln Asp Gly Gln Gly Leu Ala Asn Leu Tyr Gly Gly Lys Gln Gly 

965 	 970 	 975 
Leu Glu Asp Lys Leu Asp Glu Phe Phe Ser Thr Pro Glu Lys Gly Ala 

980 	 985 	 990 
Gly Asn Gly Gly Ile His Glu Gln Arg Glu Ala Arg Asp val Arg Met 

995 	 1000 	 1005 
Gly Gln Trp Gly Met Ser Asn Gln Val Ser His His Ile Pro Trp Leu 

1010 	 1015 	 1020 
Tyr Asp Ala Ala Gly Ala Pro Ser Lys Ala Gln Glu Lys val Arg Glu 
1025 	 1030 	 1035 	 1040 
val Thr Arg Arg Leu Phe Val Gly Ser Glu Ile Gly Gln Gly Tyr Pro 

1045 	 1050 	 1055 
Gly Asp Glu Asp Asn Gly Glu Met Ser Ser Trp Trp Ile Phe Ala Ser 

1060 	 1065 	 1070 
Leu Gly Phe Tyr Pro Leu Gln Val Gly Ser Asp Gln Tyr Ala val Gly 

1075 	 1080 	 1085 
Ser Pro Leu Phe Asp Lys Ala Thr Val His Leu Pro Asp Gly Asp Leu 

1090 	 1095 	 1100 
val val Asn Ala Glu Asn Asn Ser Val Asp Asn Val Tyr val Gln Ser 
1105 	 1110 	 1115 	 1120 
Leu Ala Val Asp Gly Glu Ala Arg Thr Ser Thr Ser Leu Ser Gln Ala 

1125 	 1130 	 1135 
Asp Leu Ser Gly Gly Thr Thr Leu Asp Phe Val Met Gly Pro Glu Pro 

1140 	 1145 	 1150 
Ser Asp Trp Gly Thr Gly Glu Asp Asp Ala Pro Pro Ser Leu Thr Glu 

1155 	 1160 	 1165 
Gly Asp Glu Pro Pro Thr Pro Val Gln Asp Ala Thr Thr Ala Gly Leu 

1170 	 1175 	 1180 
Gly Thr Thr Thr Val Ala Asp Gly Asp Ala Thr Thr Ser Ala Ala Ala 
1185 	 1190 	 1195 	 1200 
Leu Thr Asp Asn Thr Ser Gly Thr Arg Thr Thr Phe Ala Thr Thr Thr 

1205 	 1210 	 1215 
Pro Ser Ile Thr Trp Ala Gly Asn Gly Ile Arg Pro Thr val Gly Ser 

1220 	 1225 	 1230 
Tyr Thr Leu Thr Ser Gly Ala Ser Gly Thr Ala Ser Pro Ser Ala Trp 

1235 	 1240 	 1245 
Thr Leu Glu Gly Ser Asp Asp Gly Glu Thr Trp Thr Thr Leu Asp Glu 

1250 	 1255 	 1260 
Arg Ser Gly Glu Gln Phe Arg Trp Ala Leu Gln Thr Arg Pro Phe Thr 
1265 	 1270 	 1275 	 1280 
val Ala Glu Pro Thr Ala Phe Ala Arg Tyr Arg val Thr Val Thr Ala 

1285 	 1290 	 1295 
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Thr Ser Gly Ser Gly Ala Leu Ser Leu Ala Glu Val 	Glu Leu Leu Ala 

1300 	 1305 1310 
Asp Pro Lys Glu Ser Gly Ala Glu Glu Leu Thr Leu Ser Ala Ala Pro 

1315 	 1320 1325 
Asp Arg Asp Gly Val Thr Gly Arg Glu Val ser Gly Ser Phe Ala Thr 

1330 	 1335 1340 
Leu Thr Gly Val Glu Gly Asp Val Ala Ala Leu Asp Val Gln val Ala 
1345 	 1350 	 1355 1360 
Phe Gly Asp Gly Ser Glu Pro Val Ala Gly Thr Leu Arg Ala Gly Ala 

1365 	 1370 1375 
Phe Gly Gly Tyr Ala val Asp Ala Ala His Thr Trp Thr Ala Pro Gly 

1380 	 1385 1390 
val Tyr Pro Val Thr val Thr val 	Ser Gly Glu Gly Ile Glu Thr val 

1395 	 1400 1405 
Ser Ala Ser ser Tyr Val Ser Val 	ser Leu Leu Arg Glu Gly Ser Leu 

1410 	 1415 1420 
Leu Ala Ala Tyr Asp Asn Val Cys Ile Gly Asp Ala Gly Thr Thr val 
1425 	 1430 1435 1440 
Gly Ser Cys Asp Gly Gln Gly Val 	Phe Phe Asp Arg Ala Gln Leu Ala 

1445 	 1450 1455 
Ala Lys Gly Phe Val Gln Gly Glu Arg Ala Thr Val Pro Gly Thr Asp 

1460 	 1465 1470 
Leu Ala Phe Asp Val 	Pro Ala val 	Pro Ala Gly Gln Pro Asp Asn Ala 

1475 	 1480 1485 
Thr Gly Asp Gly Gln Thr Ile Glu Leu Asp Val Pro Ala Asp Ala Glu 

1490 	 1495 1500 
Gln Leu Ser Val 	Ile Gly Thr Gly Thr Glu Lys Asn Gln Gln Ala Thr 
1505 	 1510 	 1515 1520 
Gly Thr Leu Thr Phe Asp Asp Gly Ser Thr Gln Pro Ile Asp Leu Ser 

1525 	 1530 1535 
Phe Gly Asp Trp Ser Gly Ala Ala Arg Asn Pro Val Phe Gly Asn Ile 

1540 	 1545 1550 
pro Val Ala val Thr Asp Ser Arg Leu Arg Gly Gly Ser Pro Gln Thr 

1555 	 1560 1565 
Gly Thr Pro Ala Ala Phe Phe Ala Thr Ala Pro Ile Thr Leu Pro Glu 

1570 	 1575 1580 
Gly Lys Arg Pro Val Ser Leu Thr Leu Pro Asp Gln Pro Gly Glu Leu 
1585 	 1590 	 1595 1600 
Ser Arg Asp Gly Arg Ile His Val val Ala val Ala His Asp Gly Thr 

1605 	 1610 1615 
Phe Ala Glu His Pro Ala Leu Glu Val Thr Ala Ala Glu Gly val Thr 

1620 	 1625 1630 
Leu Ala Val Gly Gln Thr Ser Asp Val Ala Leu Ala Gln Val Ala Gly 

1635 1640 1645 
Gly Arg Glu Gly Ala Asp Leu Arg Ala Ala Val Thr Trp Gly Asp Gly 

1650 	 1655 1660 
Ser Asp val Ala Ala Gly Ala Val Thr Asp Gly Ser val Ser Gly ser 
1665 	 1670 	 1675 1680 
His Ala Tyr Thr Ala Ala Gly Thr Tyr Thr Ala Tyr Val val Val Asp 

1685 	 1690 1695 
Asp Gly Trp Thr ser Gln val Val 	Glu Val 	Pro val Thr val Thr Glu 

1700 	 1705 1710 
Ala Glu Pro Ala Leu Ala Val Asp Val Thr val Ser Thr Arg Cys Leu 

1715 	 1720 1725 
Ala Gly Lys Ala Tyr Val Ala Val Arg Ala Glu Asn Gly Glu Asp val 

1730 	 1735 1740 
Pro Leu Ala Ile Arg Leu Val Thr Pro Phe Gly Thr Lys Glu Val Ala 
1745 	 1750 	 1755 1760 
Ala Val Ala Pro Gly Ala Asn Ala Tyr Gln ser Phe Ala Thr Arg Val 

1765 	 1770 1775 
Thr Ala Val Glu Ala Gly Thr Val Thr Val Glu Ala Thr Arg Gly Thr 

1780 	 1785 1790 
Gly Asp Glu Glu Val Thr Ala Ser Ile Gln Ala ASp Tyr Ala Ala val 

1795 1805 
Thr Cys Gly Met Thr Arg Pro Leu Pro Pro Gly Arg Ala Val Ala Arg 

1810 	 1815 1820 
Ser Gly Ser Gly Arg Ala Arg Pro Leu Gly Leu Val Leu Ala Ala Ala 
1825 	 1830 1835 1840 
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Leu Ala Val 	Pro Leu Gly Val 	Pro Leu Ala Ala Pro Ala Gly Ala Leu 

1845 	 1850 	 1855 
Ala Ala Ala Pro Ala Ala Ala Ala Glu Pro Gly Asp Phe Ser ser ser 

1860 	 1865 	 1870 
Phe Glu Ser Gly Asp Pro Ala Ala Leu Pro Thr Thr val Ala Glu Arg 

1875 	 1880 	 1885 
Asp Gly Ala Pro Trp Gln Ala Asn Val Gly Ser Phe Thr Ala Gly Leu 

1890 	 1895 	 1900 
Pro Gly ser Val Leu Gly Gln Leu Lys Gly Val Thr Ala ser Ala Gln 
1905 	 1910 	 1915 	 1920 
Asn Leu Pro Asn Glu Gly Ala Ala Asn Leu Ala Asp Gly ser Ser Gly 

1925 	 1930 	 1935 
Thr Lys Trp Leu Ala Phe Ala Ser Thr Gly Trp val Arg Tyr Glu Phe 

1940 	 1945 	 1950 
Ala Glu Pro val ser Phe val Ala Tyr Thr met Thr Ser Gly Asp Asp 

1955 	 1960 	 1965 
Ala Ala Gly Arg Asp Pro Lys Thr Trp Thr Val Glu Gly ser Asn Asp 

1970 	 1975 	 1980 
Gly ser Thr Trp Ala Ala Leu Asp Arg Arg Thr Asp Glu Asp Phe Pro 
1985 	 1990 	 1995 	 2000 
Asn Arg Gln Gln Thr Arg Thr Phe Glu Leu Glu Ala Pro Thr Ala Ala 

2005 	 2010 	 2015 
Tyr Thr Tyr Leu Arg Leu Asn val Thr Ala Asn ser Gly Asp ser Ile 

2020 	 2025 	 2030 
val Gln Leu Ala Gly Trp Asp Leu Ser Ala Asp Leu Ser Ala Gly pro 

2035 	 2040 	 2045 
Ser Ala Ala Pro Met Thr Thr Lys val Gly Thr Gly Pro Arg val ser 

2050 	 2055 	 2060 
Phe Thr Asn Lys Ala Gly Val Gly Phe Ser Gly Leu His Ser Leu Arg 
2065 	 2070 	 2075 	 2080 
Tyr Asp Gly Ser His Leu Ala Asp Gly Glu Thr Tyr Ala Thr Asn val 

2085 	 2090 	 2095 
Leu Tyr Asp Asp val Asp val Val Val Gly Glu Asp Thr Arg Leu ser 

2100 	 2105 	 2110 
Tyr Thr Ile Phe Pro Glu Leu Leu Asp Asp Leu Gln Tyr Pro ser Thr 

2115 	 2120 	 2125 
Tyr Ala Ala val Asp val 	Leu Phe Thr Asp Gly Thr Tyr Leu ser Asp 

2130 	 2135 	 2140 
Leu Gly Ala Arg Asp Ala His Glu Thr Val Ala Thr Ala Gln Ala Gln 
2145 	 2150 	 2155 	 2160 
Gly Glu Gly Lys Ile Leu Tyr Ala Asp Gln Trp Asn ser val Arg Val 

2165 	 2170 	 2175 
Asp Leu Gly Asp val Ala Glu Gly Lys Thr Val Asp Gln val Leu Leu 

2180 	 2185 	 2190 
Gly Tyr Asp Asn Pro Gly Gly His Ala Gly Thr Lys Phe Ala Gly Trp 

2195 	 2200 	 2205 
Leu Asp Asp Val Glu Ile Thr Ala Glu Pro Ala Thr Ile Asp Gly Ser 

2210 	 2215 	 2220 
Ser Leu Ala Asn Tyr Val Asp Thr Arg Arg Gly Thr Leu Ala ser Gly 
2225 	 2230 	 2235 	 2240 
Ser Phe ser Arg Gly Asn Asn Ile Pro Ala Thr Ala Thr Pro Asn Gly 

2245 	 2250 	 2255 
Phe Asn Phe Trp Thr Pro Tyr Thr Asn Ala ser ser Gln Ser Trp Leu 

2260 	 2265 	 2270 
Tyr Glu Tyr His Lys Ala Asn Asn Ala Asn Asn Lys Pro Val 	Leu Gln 

2275 	 2280 	 2285 
Gly Phe Gly Ile Ser His Glu Pro Ser Pro Trp met Gly Asp Arg Asn 

2290 	 2295 	 2300 
Gln Leu Thr Phe Leu Pro Ser Thr Ala Ser Gly Thr Pro Asp Ala Thr 
2305 	 2310 	 2315 	 2320 
Leu Ser Thr Arg Gly Leu Glu Phe Asp His Ala Asp Glu Thr Ala Arg 

2325 	 2330 	 2335 
Pro Asp Tyr Tyr Gly val Thr Phe Thr Asn Gly ser Ala Ile Glu Ala 

2340 	 2345 	 2350 
Thr Pro Thr Asp HiS Gly Ala val 	Leu Arg Phe ser Tyr Pro Gly Ala 

2355 	 2360 	 2365 
Lys Gly His val Leu Val Asp Lys val Asp Gly Ser ser Lys Leu Thr 

2370 	 2375 	 2380 
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Tyr Asp Gln Ala Thr Gly Thr Ile Ser Gly Trp Val Glu Asn Gly Ser 
2385 	 2390 	 2395 	 2400 
Gly Leu Ser Val Gly Arg Thr Arg Met Phe val Ala Gly Thr Phe Asp 

2405 	 2410 	 2415 
Arg Ser Pro Thr Ala Val Gly Thr Ala Ala Gly Asn Arg Ala Asp Ala 

2420 	 2425 	 2430 
Arg Phe Ala Thr Phe Glu Thr Ser Ser Asp Lys Thr Val Glu Leu Arg 

2435 	 2440 	 2445 
Val Ala Thr Ser Phe Ile Ser Leu Asp Gln Ala Arg Lys Asn Leu Asp 

2450 	 2455 	 2460 
Leu Glu Val Thr Gly Lys Thr Phe Thr Glu Val 	Lys Ala Ala Ala Ala 
2465 	 2470 	 2475 	 2480 
Gln Ala Trp Asn Asp Arg Leu Gly Val Ile Glu Val Glu Gly Ala Ser 

2485 	 2490 	 2495 
Glu Asp Gln Leu Val Thr Leu Tyr Ser Asn Leu Tyr Arg Leu Asn Leu 

2500 	 2505 	 2510 
Tyr Pro Asn Ser Gln Phe Glu Asn Thr Gly Thr Ala Gln Glu Pro Val 

2515 	 2520 	 2525 
Tyr Arg Tyr Ala Ser Pro Val Ser Ala Thr Thr Gly Ser Ala Thr Asp 

2530 	 2535 	 2540 
Thr Gln Thr Asn Ala Lys Ile Val Asp Gly Lys Ile Tyr Val Asn Asn 
2545 	 2550 	 2555 	 2560 
Gly Phe Trp Asp Thr Tyr Arg Thr Ala Trp Pro Ala Tyr Ser Leu Leu 

2565 	 2570 	 2575 
Tyr Pro Glu Leu Ala Ala Glu Leu Val Asp Gly Phe Val Gln Gln Tyr 

2580 	 2585 	 2590 
Arg Asp Gly Gly Trp Ile Ala Arg Trp Ser Ser Pro Gly Tyr Ala Asp 

2595 	
- 	

26-5 
Leu met Thr Gly Thr Ser Ser Asp Val Ala Phe Ala Asp Ala Tyr Leu 

2610 	 2615 	 2620 
Lys Gly Ser Leu Pro Thr Gly Thr Ala Leu Glu Ala Tyr Asp Ala Ala 
2625 	 2630 	 2635 	 2640 
Leu Arg Asn Ala Thr Val Ala Pro Pro Ser Asn Ala val Gly Arg Lys 

2645 	 2650 	 2655 
Gly Leu Gln Thr Ser Pro Phe Leu Gly Phe Thr Pro Glu Ser Thr His 

2660 	 2665 	 2670 
Glu Ser val 	Ser Trp Gly Leu Glu Gly Leu Val Asn Asp Phe Gly Ile 

2675 	 2680 	 2685 
Gly Asn Met Ala Ala Ala Leu Ala Glu Asp Pro Ala Thr Pro Glu Glu 

2690 	 2695 	 2700 
Arg Arg Glu Thr Leu Arg Glu Glu Ser Ala Tyr Phe Leu Glu Arg Ala 
2705 	 2710 	 2715 	 2720 
Thr His Tyr Val Glu Leu Phe Asp Pro Glu val Asp Phe Phe Val Pro 

2725 	 2730 	 2735 
Arg His Glu Asp Gly Thr Trp Ala Val Asp Pro Glu Thr Tyr Asp Pro 

2740 	 2745 	 2750 
Glu Ala Trp Gly Gly Gly Tyr Thr Glu Thr Asn Gly Trp Asn Phe Ala 

2755 	 2760 	 2765 
Phe His Ala Pro Gln Asp Gly Gln Gly Leu Ala Asn Leu Tyr Gly Gly 

2770 	 2775 	 2780 
Lys Gln Gly Leu Glu Asp Lys Leu Asp Glu Phe Phe Ser Thr Pro Glu 
2785 	 2790 	 2795 	 2800 
Lys Gly Ala Gly Asn Gly Gly Ile His Glu Gln Arg Glu Ala Arg Asp 

2805 	 2810 	 2815 
Val Arg Met Gly Gln Trp Gly Met Ser Asn Gln Val 	Ser His His Ile 

2820 	 2825 	 2830 
Pro Trp Leu Tyr Asp Ala Ala Gly Ala Pro Ser Lys Ala Gln Glu Lys 

2835 	 2840 	 2845 
Val Arg Glu val Thr Arg Arg Leu Phe Val Gly Ser Glu Ile Gly Gln 

2850 	 2855 	 2860 
Gly Tyr Pro Gly Asp Glu Asp Asn Gly Glu Met Ser Ser Trp Trp Ile 
2865 	 2870 	 2875 	 2880 
Phe Ala Ser Leu Gly Phe Tyr Pro Leu Gln val Gly Ser Asp Gln Tyr 

2885 	 2890 	 2895 
Ala val Gly Ser Pro Leu Phe Asp Lys Ala Thr Val His Leu Pro Asp 

2900 	 2905 	 2910 
Gly Asp Leu Val Val Asn Ala Glu Asn Asn Ser Val Asp Asn Val Tyr 

2915 	 2920 	 2925 
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Val Gln Ser Leu Ala Val Asp Gly Glu Ala Arg Thr Ser Thr Ser Leu 

2930 	 2935 	 2940 
Ser Gln Ala Asp Leu Ser Gly Gly Thr Thr Leu Asp Phe Val Met Gly 
2945 	 2950 	 2955 	 2960 
Pro Glu Pro Ser Asp Trp Gly Thr Gly Glu Asp Asp Ala Pro Pro Ser 

2965 	 2970 	 2975 
Leu Thr Glu Gly Asp Glu Pro Pro Thr Pro Val Gln Asp Ala Thr Thr 

2980 	 2985 	 2990 
Ala Gly Leu Gly Thr Thr Thr Val Ala Asp Gly Asp Ala Thr Thr Ser 

2995 	 3000 	 3005 
Ala Ala Ala Leu Thr Asp Asn Thr Ser Gly Thr Arg Thr Thr Phe Ala 

3010 	 3015 	 3020 
Thr Thr Thr Pro Ser Ile Thr Trp Ala Gly Asn Gly Ile Arg Pro Thr 
3025 	 3030 	 3035 	 3040 
Val Gly Ser Tyr Thr Leu Thr Ser Gly Ala Ser Gly Thr Ala Ser Pro 

3045 	 3050 	 3055 
Ser Ala Trp Thr Leu Glu Gly Ser Asp Asp Gly Glu Thr Trp Thr Thr 

3060 	 3065 	 3070 
Leu Asp Glu Arg Ser Gly Glu Gln Phe Arg Trp Ala Leu Gln Thr Arg 

3075 	 3080 	 3085 
Pro Phe Thr val Ala Glu Pro Thr Ala Phe Ala Arg Tyr Arg Val Thr 

3090 	 3095 	 3100 
val Thr Ala Thr Ser Gly Ser Gly Ala Leu Ser Leu Ala Glu Val Glu 
3105 	 3110 	 3115 	 3120 
Leu Leu Ala Asp Pro Lys Glu Ser Gly Ala Glu Glu Leu Thr Leu Ser 

3125 	 3130 	 3135 
Ala Ala Pro Asp Arg Asp Gly Val Thr Gly Arg Glu Val Ser Gly Ser 

3140 	 3145 	 3150 
Phe Ala Thr Leu Thr Gly Val Glu Gly Asp Val Ala Ala Leu Asp Val 

3155 	 3160 	 3165 
Gln Val Ala Phe Gly Asp Gly Ser Glu Pro Val Ala Gly Thr Leu Arg 

3170 	 3175 	 3180 
Ala Gly Ala Phe Gly Gly Tyr Ala Val Asp Ala Ala His Thr Trp Thr 
3185 	 3190 	 3195 	 3200 
Ala Pro Gly val Tyr Pro Val Thr val Thr val Ser Gly Glu Gly Ile 

3205 	 3210 	 3215 
Glu Thr val Ser Ala Ser Ser Tyr val Ser val Ser Leu Leu Arg Glu 

3220 	 3225 	 3230 
Gly Ser Leu Leu Ala Ala Tyr Asp Asn Val Cys Ile Gly Asp Ala Gly 

3235 	 3240 	 3245 
Thr Thr Val Gly Ser Cys Asp Gly Gin Gly Val Phe Phe Asp Arg Ala 

3250 	 3255 	 3260 
Gln Leu Ala Ala Lys Gly Phe Val Gln Gly Glu Arg Ala Thr Val 	Pro 
3265 	 3270 	 3275 	 3280 
Gly Thr Asp Leu Ala Phe Asp val 	Pro Ala Val Pro Ala Gly Gin Pro 

3285 	 3290 	 3295 
Asp Asn Ala Thr Gly Asp Gly Gln Thr Ile Glu Leu Asp Val Pro Ala 

3300 	 3305 	 3310 
Asp Ala Glu Gln Leu Ser Val 	Ile Gly Thr Gly Thr Glu Lys Asn Gln 

3315 	 3320 	 3325 
Gln Ala Thr Gly Thr Leu Thr Phe Asp Asp Gly Ser Thr Gln Pro Ile 

3330 	 3335 	 3340 
Asp Leu Ser Phe Gly Asp Trp Ser Gly Ala Ala Arg Asn Pro val 	Phe 
3345 	 3350 	 3355 	 3360 
Gly Asn Ile Pro Val Ala Val Thr Asp Ser Arg Leu Arg Gly Gly Ser 

3365 	 3370 	 3375 
Pro Gln Thr Gly Thr Pro Ala Ala Phe Phe Ala Thr Ala Pro Ile Thr 

3380 	 3385 	 3390 
Leu Pro Glu Gly Lys Arg Pro Val 	Ser Leu Thr Leu Pro Asp Gln Pro 

3395 	 3400 	 3405 
Gly Glu Leu Ser Arg Asp Gly Arg Ile His Val Val Ala val Ala His 

3410 	 3415 	 3420 
Asp Gly Thr Phe Ala Glu His Pro Ala Leu Glu Val Thr Ala Ala Glu 
3425 	 3430 	 3435 	 3440 
Gly val Thr Leu Ala val Gly Gin Thr Ser Asp Val Ala Leu Ala Gln 

3445 	 3450 	 3455 
val Ala Gly Gly Arg Glu Gly Ala Asp Leu Arg Ala Ala Val Thr Trp 

3460 	 3465 	 3470 
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Gly Asp Gly Ser Asp Val Ala Ala Gly Ala val Thr Asp Gly Ser Val 

3475 3480 3485 
Ser Gly Ser His Ala Tyr Thr Ala Ala Gly Thr Tyr Thr Ala Tyr Val 

3490 	 3495 3500 
Val Val Asp Asp Gly Trp Thr Ser Gln Val Val Glu Val Pro val Thr 
3505 	 3510 3515 3520 
Val Thr Glu Ala Glu Pro Ala Leu Ala Val Asp Val Thr Val Ser Thr 

3525 3530 3535 
Arg Cys Leu Ala Gly Lys Ala Tyr Val Ala Val Arg Ala Glu Asn Gly 

3540 3545 3550 
Glu Asp Val 	Pro Leu Ala Ile Arg Leu Val Thr Pro Phe Gly Thr Lys 

3555 3560 3565 
Glu val Ala Ala val Ala Pro Gly Ala Asn Ala Tyr Gln Ser Phe Ala 

3570 	 3575 3580 
Thr Arg Val Thr Ala val Glu Ala Gly Thr val Thr val Glu Ala Thr 
3585 	 3590 3595 3600 
Arg Gly Thr Gly Asp Glu Glu Val Thr Ala Ser Ile Gln Ala Asp Tyr 

3605 3610 3615 
Ala Ala Val Thr Cys Gly 

3620 

<210> 11 
<211> 	513 
<212> PRT 
<213> Aspergillus saitoi 

<400> 11 
met His Leu Pro Ser Leu Ser Leu Ser Leu Thr Ala Leu Ala Tie Ala 
1 	 5 10 15 

Ser Pro Ser Ala Ala Tyr Pro His Phe Gly Ser Ser Gln Pro Val Leu 
20 25 30 

His Ser Ser Ser Asp Thr Thr Gln Ser Arg Ala Asp Ala Ile Lys Ala 
35 40 45 

Ala Phe Ser His Ala Trp Asp Gly Tyr Leu Gln Tyr Ala Phe Pro His 
50 	 55 60 

Asp Glu Leu His Pro Val Ser Asn Gly Tyr Gly Asp Ser Arg Asn Gly 
65 	 70 75 80 
Trp Gly Ala Ser Ala Val Asp Ala Leu Ser Thr Ala val Ile Met Arg 

85 90 95 
Asn Ala Thr Ile Val Asn Gln Ile Leu Asp HiS Val Gly Lys Ile Asp 

100 105 110 
Tyr Ser Lys Thr Asn Thr Thr Val Ser Leu Phe Glu Thr Thr Ile Ara 

115 120 125 
Tyr Leu Gly Gly Met Leu Ser Gly Tyr Asp Leu Leu Lys Gly Pro Val 

130 	 135 140 
Ser Asp Leta Val Gln Asn Ser Ser Lys Ile Asp Val Leu Leu Thr Gln 
145 	 150 155 160 
Ser Lys Asn Leu Ala Asp val Leu Lys Phe Ala Phe Asp Thr Pro Ser 

165 170 175 
Gly val Pro Tyr Asn Asn Leu Asn Ile Thr Ser Gly Gly Asn Asp Gly 

180 185 190 
Ala Lys Thr Asn Gly Leu Ala val Thr Gly Thr Leu Ala Leu Glu Trp 

195 200 205 
Thr Arg Leu Ser Asp Leu Thr Gly Asp Thr Thr Tyr Ala Asp Leu Ser 

210 	 215 220 
Gln Lys Ala Glu Ser Tyr Leu Leu Asn Pro Gln Pro Lys Ser Ala Glu 
225 	 230 235 240 
Pro Phe Pro Gly Leu Val Gly Ser Asn Ile Asn Ile Ser Asn Gly Gln 

245 250 255 
Phe Thr Asp Ala Gln val 	Ser Trp Asn Gly Gly Asp Asp Ser Tyr Tyr 

260 265 270 
Glu Tyr Leu Ile Lys Met Tyr Val Tyr Asp Pro Lys Arg Phe Gly Leu 

275 280 285 
Tyr Lys Asp Arg Trp Val Ala Ala Ala Gln Ser Thr Met Gln His Leu 

290 	 295 300 
Ala ser His Pro Ser Ser Arg Pro Asp Leu Thr Phe Leu Ala ser Tyr 
305 	 310 315 320 
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Asn Asn Gly Thr Leu Gly Leu Ser Ser Gln His Leu Thr Cys Phe Asp 

325 330 335 
Gly Gly Ser Phe Leu Leu Gly Gly Thr Val Leu Asn Arg Thr Asp Phe 

340 345 350 
Ile Asn Phe Gly Leu Asp Leu Val Ser Gly Cys His Asp Thr Tyr Asn 

355 360 365 
Ser Thr Leu Thr Gly Ile Gly Pro Glu Ser Phe Ser Trp Asp Thr Ser 

370 375 380 
Asp Ile Pro Ser ser Gln Gln Ser Leu Tyr Glu Lys Ala Gly Phe Tyr 
385 390 395 400 
Ile Thr ser Gly Ala Tyr Ile Leu Arg Pro Glu val Ile Glu Ser Phe 

405 410 415 
Tyr Tyr Ala Trp Arg val Thr Gly Gln Glu Thr Tyr Arg Asp Trp Ile 

420 425 430 
Trp Ser Ala Phe Ser Ala Val Asn Asp Tyr Cys Arg Thr ser ser Gly 

435 440 445 
Phe ser Gly Leu Thr Asp val Asn Ala Ala Asn Gly Gly ser Arg Tyr 

450 455 460 
Asp Asn Gln Glu Ser Phe Leu Phe Ala Glu val Met Lys Tyr Ser Tyr 
465 470 475 480 
Met Ala Phe Ala Glu Asp Ala Ala Trp Gln val Gln Pro Gly Ser Gly 

485 490 495 
Asn Gin Phe Val Phe Asn Thr Glu Ala His Pro val Arg val Ser ser 

500 505 510 
Thr 
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