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<110> Oxyrane UK Limited

<120> Mannosidases Capabte of Uncapping
mannose-1-Phospho-6-Mannose Linkages and Demannosylating
phosphorylated N-glycans and Methods of Facilitating
Mammalian Cellular Uptake of Glycoproteins

<130

<140>
<141>

<150>
<151>

<150>
<151

<1.60>
<170
<230
<213>

<212>
<213>

il

1
2743
DNA

<220>
<223>

18990-0032wo1

PCT/1B2011/002770
2011-09-29

uUs 61/477,014
2011~

uUs 61/387,940
2010~

04-19

09-29

glucosidase

<400> 1

atgaagcttt
gcctetcegac
acccagtgtyg
caggagcagt
gctcagatyg
aacctgtect
ttccccaadg
cacttcacca
gtgcactcic
gtgatcgtgc
ttcttcgecyg
ctggccgage
aaccgagacc
gccetggagg
gtggtgctygc
tacatcttce
taccecottica
tctaccgeca
gtgcaatgga
ggcticcgag
atgatcgtgg
gagggcctgc
gtgtggeecg
gaggacatgg
aacgagccecct
aaccececcect
tcttcgeacc
gccattgect
cgatctacct
tcttgggage
ccectggtgg
cgatggacce

ccaccatcct
ccggaccecg
acgtgccecc
gcgaggececy
gccageectg
cttcggagat
acatcctgac
tcaaggaccc
gagceocttce
gacgacagct
accagttcct
acctgteccce
tggceceecac
acggcggcetc
agccctctece
tgggeectga
tgceeeccta
tcacccgaca
acgacctgga
acttccecgce
accccgecat
gacgaggcgt
gctctaccge
tggccgagtt
ctaacttcat
acgtgeeegg
agtttctgtc
ctcaccgagce
tcgeeggeca
agctggecte
gcgecgacgt
agctcggege

Artificial Sequence

cttcacagec
agatgcccag
caactctega
aggctgttgt
grgtttcttc
gggctacacc
cctgegactg
cgccaaccyga
ccoectgtac
ggacggccga
gcagctgict
cctgatgetyg
cceecgygtgec
tgccoccacygc
cgecctgtct
gcccaagtct
ctggggectg
ggtggtogag
ctacatggac
catggtccag
ctcttcttcc
gttcatcacc
cttecccegac
ccacgaccag
ccgaggetcet
cgtggtggge
tacccactac
cctygtgaag
cggecgatac
ftctgtgecc
gtgtgocttc
cttctaccct

FastseQ for Windows version 4.0

tgcgetacce
gctcaccccy
ttcgactgtg
tacatccecg
cccecectety
gccaccctga
gacgtgatga
cgatacgagyg
tectgtggagt
gtgctgctga
acctctctge
fccaccictt
aacctgtacg
gtgrttctge
tggcgatcta
gtggtccage
ggcttecace
aacatgaccc
tctcgacgag
gagctgcacc
ggaccegeeg
aacgagaccg
ttcaccaacc
gtgecccticy
gaggacgget
ggaaccctge
aacctgcaca
gcecegaggcea
gccggacact
gagatcctge
ctgggcaaca
ttcatgcgaa
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varrowia codon optimized sequence encoding alpha

tggcetgcege
gacgacctcyg
ccececgacaa
ctaagcaggg
accecctccta
ccecgaaccac
tggagaccga
tgecectgga
tctctgagga
acaccaccgt
cctctecagta
ggactcgaat
gctctcaccc
tgaactctaa
€cggceggeat
agtacctgga
tgtgtcgaty
gagcccactt
acttcacctt
agggaggacg
gatcttaccyg
gccagececct
ccaccgecct
acggcatgtg
gtcccaacaa
aggeegecac
acctgtacgg
cccgacectt
ggaccggcga
agttcaacct
ccrctgagga
accacaactc

ccagcaggga
agctgtgeece
ggccatcace
cctgcagggce
caagctggag
ccecaccttt
gaaccgactg
gaccececac
gceetteogge
ggccececty
catcaceggc
caccctgtgg
cttctaccty
cgecatggac
cctggacgtg
cgtggtcgga
gggcractct
cccectggac
caacaaggac
acgatacatg
accctacgac
gatcggcaag
ggcttggtag
gatcgacatg
cgagctggag
catctgtgec
actgaccgag
cgtgatctet
tgtgtggtcce
gctgggcgty
gctgtgtgtt
cctgetgtet

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



ctgceccagy
accctgcegat
ggagagaccg
gtggaccatc
aaggcrtgagg
gtggaggecc
tctgagggec
gcecggetaca
cccatggece
gacgatggeyg
gcccgaaaca
cagctccaga
ggcgtgeccg
tctctgetga

<210> 2

<211> 913
<212> PRT
<213>

<220
<223>

agccctacte
acgcectget
tggceegacc
agctyctgtyg
tgaccggceta
tgggatctetr
agtgggtgac
tcatcectcet
tggeegtgge
agtctctgga
acaccatcgt
aggtgaccgt
tgtctaactt
tgggcegagea
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gttctetgag
gceccacctg
cctgttectg
gggcgaggec
cttccctcty
gececectect
cectgeecget
gcagggaccc
tctgaccaag
ggtgctggag
gaacgagctg
cctgggcgty
cacctactct
grtectggty

artificial Segquence

ccegeteage
tacaccctgt
gagttcecta
ctectgatca
ggcacctggt
cecegeegete
ccectggaca

‘ggcetgaccea

ggcggagagy
cgaggegect
gtgcgagtga
gccaccgete
cccgacacca
tctiggtygtt

alpha glucosidaseglucosidase

<400> 2
Mit Lys Leu

Ala Glin Gln

Pro Gly Arg

35

ser Arg phe
50

Glu Ala

65

Ala

Arg

Gln Met

Tyr Lys Leu

Leu Thr Arg
115
Leu Asp
130

Asp

Arg

LYyS
145
val

Pro

His Ser

Glu Pro pPhe
Thr
195

Thr

Leu Asn
ser
210
Ser

Leu

Leu
225
Asnh

Pro

Arg Asp

pro Phe Tyr
Asn
275

Trp

Leu Leu

Leu >er

290

Gly pro Glu

305

Tyr pro Phe

Trp Gly Tyr

Thr I1
5
Ala

ser

Gly
20
Pro

Se

Arg Al

Asp Cys Al

Gly Cys Cy
70
Gln
85

Asn

Gly

Glu
100
Thr

Le

Thr pr

val met

Ala Asn Ar
15
Ala Pr
165
val

Arg
Gly 11
180
Thr val

ser Leu

Met Le
23
Pr

Leu

Ala
245
Ala

Leu

Leu Le
260
ser Al
Th

Se
31

Asn

Arg ser

Pro Lys

Met Pro
325
Ser

Ser Th

Pro

Met

Ala

Pro

Pro

e Leu Phe

r Arg Pro

a val Pro
40
Pro Asp
55

Tyr

d

5 Ile

Trp Cys

u Ser ser
Phe
120

Thr

o Thr

Glu
135

Arg Tyr

g
0
0

Ser Pro

e val Arg

Pro Leu

200

Ser Gin

215

u Ser Thr

o

0 Thr Pro

u Glu Asp

a Met Asp

280
r Gly Gly
295

r val val

0
Tyr Trp

r Ala Ile

Thr
Gly
25

Thr
Lys
Pro
Phe
Ser
105
Phe
Glu
Glu
Lau
Arg
185
phe
Tyr
Ser
Gly
Gly
265
val
Ile
Gln
Gly

Thr

Ala Cys
10
Pro Arg

Gln Cys

Ala Ile

Ala Lys
- 75
Phe Pro
90
Glu Met

Pro Lys

Ash Arg

val Pro
155
Tyr Ser
170
GIn Leu

Phe Ala

Ile Thr

Thr
235
Asn

Trp

Ala
250
Gly ser

val Leu

Leu Asp

GIn Tyr
315
Leu Gly
330

Arg Gin

Page 2

aggccatgeg
tccaccaggc
aggactcttc
cccocgtget
acgacctgca
cccgagagece
ccatcaacgt
ccaccgagtc
cccgaggega
acacccaggt
cctctgaggg
cccageaggt
aggigcrgga
aac

Fusion of varrowia LIPZ signal sequence to human

Ala Thr Leu

Gin
30
Pro

Asp Ala
val
45

Glin

ASD
Thr Glu
60
Gin

Gly Leu

Pro Ser Tyr
Thr
110

Leu

Gly Tyr
Ite
125
His

ASD
Leu Phe
140
Leu

Glu Thr

val GTu rhe

Asp Gly Arg
190
Gtn Phe
205

Leu

Asp
Gly Ala
220
APg

ITe Thr

Leu Tyr Gly

Ala His Gly

270

Gln Pro Ser
285

val Tyr

300

Leu

Ile

Asp val

Phe His Leu

val val Gclu

aaaggcetcg
ccacgtggcet
tacctggacc
geaggocgge
gaccgtgecet
cgceatceac
gcacctgcga
tcgacagcag
gctgrtetygg
gatctttctg
cgctagtctyg
cctgictaac
catctgtgtg

Ala Ala

Ala His

Pro Asn

GIn Cys

Gin Gly
g0
Pro ser

ala Thr

Thr Leu

Thr Ile
His
160
Glu

Pro

Ser
175
val Leu

Leu Gin

Glu His

Leu Trp
240
Ser His
255
val phe

Pro Ala

Phe Leu

val Gly
320
Cys Arg
335

Asn Met

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2743



Thr
Met
Phe
385
Met
Arg
Thr
ero
Ala
465
Asn
Ash
Leu
His
His
545
Aryg
ASp
Leu
Gly
ey
625
teu
Arg
Leu
Phe
Leu
705
Lys
Gin
Ala
Pro
Ile
785
Pro
Glu
Ala
Glu
val

365
Gly

Arg
AsSp
370
Pro
Ile
Pro
Gly
Asp
450
Glu
Glu
Glu
Gin
TYyr
530
Arg
Ser
val
Gin
Phe
610
Gly
Pro
LyS
Phe
Leu
680
Leu
Ala
Thr
Pro
Ala
770
Pro
Met{
leu
Tyr
Leu
850
Thr

val

Ala
355
Ser
Ala
val
Tyr
Gln
435
Phe
Phe
Pro
Ley
Ala
515
Asn
Ala
Thr
Trp
Phe
595
Leu
Ala
Gln
Ala
His
675
Glu
Trp
Glu
val
Arg
755
Pro
Leu
Ala
Phe
Thr
835
val
val

Pro

340
His
Arg
Met
Asp
Asp
420
Pro
Thr
His
Ser
Glu
500
Ala
Leuy
Leu
Phe
ser
580
Asn
Gly
Phe
Glu
Leu
660
GIn
phe
Gly
val
Pro
740
Glu
Leuy
Gln
Leu
Trp
820
GlIn
Arg

Leu

val

Phe
Arg
val
Fro
405
GTu
Leu
ASh
Asp
Asn
485
Asn
Thr
His
val
Ala
565
ser
Leu
Asn
Tyr
Pro
645
Thr
Ala
Pro
Glu
Thr
725
val
Pro
Asp
Gly
Ala
805
Asp
val
val
Gly

ser

Pro
AsSp
Gn
380
Ala
Gly
Ile
Pro
GIn
470
phe
Pro
Ile
Asn
Lys
550
Gly
Trp
teu
Thr
Pro
630
Tyr
Leu
His
Lys
Ala
710
Gly
Glu
Ala
Thr
Pro
790
val
Asp
Ie
Thr
val
870
Asn

Leuy
Phe
375
Glu
Ile
Leu
Gly
Thir
455
val
Ite
Pro
Cys
Leu
535
Ala
His
Glu
Gly
ser
615
Phe
Ser
Arg
val
Asp
695
Leu
Tyr
Ala
Ile
Ile
775
Gly
Ala
Gly
Phe
Ser
855
Ala

Phe
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ASp
360
Thr
Leu
Ser
Arg
Lys
440
Ala

Pro

Arg

TYF
Ala
520
Tyr
Arg
Gly
Gin
val

600
Glu

Met

Phe
Tyr
Ala
680
Ser
Leu
Phe
Leu
His
760
Asn
Leu
lL.eu
Glu
Leu
840
Glu
Thr

Thr

345
val

Phe
His
Ser
Arg
425
val
Leu
Phe
Gly
val
505
Ser
Gly
Gly

Arg

ey

585
Pro

Glu
Arg
Ser
Ala
665
Gly
Ser
Ile
Pro
Gly
745
Ser
val
Thr
Thr
Ser
825
Ala
Gly
Ala

Tyr

Gln Trp
Asn Lys

Gln Gly
395

ser Gly

410

Gly val

Trp Pro
Ala Trp

Asp Gly
475
Ser Glu
480"
Pro Gly

ser His
Leu Thr

Thr Arg
5535

Tyr Ala

570

Ala ser

Leu val
Leu Cys

Asn His
635

Glu Pro

650

Leu Leu

Glu Thr
Thr Trp

Thr Pro
715
Leu Gly
730
Ser Leu

Glu Gly
His Leu

Thr Thr
795

Lys Gly

810

Leu Glu

Arg Asn

Ala Gly

Pro Gln
875

Ser Pro
Page 3

AsSn
Asp
380
Gly
Pro
Phe
Gly
Trp
460
Met
ASD
vai
Gln
Glu
540
Pro
Gly
Ser
Gly
val
620
Asn
Ala
Pro
val
Thr
700
val
Thr
Pro
Glin
Arg
780
Glu
Gly
va'l
Asn
Leu
860
Gin

Asp

AsSp
365
Gly
Arg
Ala
Ile
Ser
445
Giu
Trp
Gly
val
Phe
525
Ala
Phe
His
val
Ala
605
Arg
Ser
Gln
His
Ala
685
val
Ley
Trp
Pro
Trp
765
Ala
Ser
Glu
Leu
Thr
845
Gln
val

Thr

350
Leu

rhe
Arg
Gly
Thr
430
Thr
Asp
Ile
Cys
Gly
510
l.eu
Tle
va'l
Trp
Pro
590
Asp
Trp
l.eu
Gin
Leu
670
Arg
Asp
Gin
Tyr
Pro
750
val
Gly
Arg
Ala
Glu
830
Ile
Leu

Leu

Lys

ASD
Arg
Tyr
Ser
415
Asn
Ala
Met
ASp
Pro
485
Gly
Ser
Ala
Ile
Thr
575
Glu
val
Thr
Leu
Ala
655
Tyr
Pro
His
Ala
Asp
735
Pro
Thr
TYr
Gin

Tyr
ASp
Met
400
Tyr
Glu
Phe
val
Met
480
ASN
Thr
Thr
Ser
ser
560
Gly
Ile
Cys
GIn
Ser
640
Met
Thr
Ley
Gln
Gly
720
Leu
Ala
Leu
Ile

Gln

- 800

Arg
815
Arg
val
Gln
Ser

val

Gly
Gly
Asn
Lys
Asn

880
Leu
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Sequence Listing.txt
aagagcgagg gtgtcacttc tgtagacatt tctctacgtg cttttgaggt tgccacctac 3240
aaggttgagt tggcttag 3258

<210> 5

<211> 10679

<212> PRT

<213> varrowia Tipolytica

<400> 5
Met Tyr Ser His Phe Asn Asn Giu Pro val Ala Lys Arg val Asn Asn
1

L.eu Phe Thr ASp Arg Leu Arg Gin P?e Thr Ser Asp Gly Glu Tyr Arg
2 2 30
Ser ieu Aén Leu Pro Ala phe T%r Glu Arg Glu Arg Leu Asp Gly Lys
3 4 45
Asn His val Ala Ile Glu, . Thr Tyr Ala val ser égp Leu Arg Arg Pro
50 55
Leu Phe Lys Asp Ala Leu Lys Glu Ala Asp Gly His Trp Lys Pro Ala
65 : 70 75 80
Lys Lys &ly ser ggu Tyr Gly Pro Ser ggp Ala Thr His Trp Phe Lys
g5
ITe GIn val Cys val Pro Pro Glu Trp Lys Lys Asn Tyr Tyr Lys Lys
160 105 110
Gly Asp Leu val val Phe Asn Trp Asn Leu Asn Cys Glu Gly Leu val
115 120 125
Phe Sser Glu Ser Gly Glu Ala Leu Ile &ly Leu ser Gly Glu Glu Arg
130 135 140
Arg Giu Trp Pro Ile Pro Asp Asn Trp Phe Asp Gy 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 GIn Pro Pro Ser Asp Asn Arg Tyr Phe Arg Leu Asp Ser
180 185 180
Ala Asp Leu val val Ile Asn Ser Glu Ala Arg His Leu Phe val Asp
' 195 200 205
Phe Trp Ile ITe Gly Asp Ala Ala Arg Glu Phe Pro Gly Asp Ser Trp
210 215 220
GIn 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 Gin Glin 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 GIn Leu Glu Leu Ile Asp Lys Tyr Pro Glu Tyr val phe
3065 310 315 320
val Ala ser Gln Ala GIn GIn Phe Lys Trp Leu Lys Glu Asp Tyr Pro
325 330 335
Asp Leu pPhe Ala Lys Ile GIn Lys Gin Ala Lys Lvs Gly Arg rPhe Leu
340 , 345 350
Pro vatl Gly Gly Ala Trp Thr Glu Cys Asp Thr Asn Leu Pro Ser Gly
355 360 365
Glu %Ser Leu Leu Arg GI1n Phe Leu Leu Gly GIn Arg Phe prhe Leu Glu
376 375 380
His Phe Gly Ser ieu Ser Asp Thr Phe Trp Leu Pro Asp Thr Phe Gly
385 396 395 400
Tyr ser Ala GIn val Pro GIn 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 pPhe Asn Trp val Ala Leu Asp Gly Ser Gln val lLeu 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 ¢In Lys GTn Asn Lys Asn Leu Asp Thr Thr Arg Asn Ser
Page 6
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465
Leu

mMet
Glu
Glu
Gly
545
Gln
Glu
Pro
Phe
val
625
ASD
ser
Thr
Leu
Met
705
phe
Thr
Ash
ASp
Ley
785
Ile
Phe
Pro
rhe
Tyr
865
ser
Leu
Gly
Pro
" Tyr
945
Ala
ser
Leu

ser

Met
Leu
Leu
Leu
530
Glu
Thr
Leu
Phe
His
610
LYS
LyS
phe
Glu
Ala
690
Met
Lys
Itle
Asp
AsSD
770
Gly
val

Asn
[Leu
Leu
850
Glu
Trp
Ser
Phe
Lys
930
Gly
Ala
Glu
val

Thr

Leu
Glu
Pro
515
Ley
Leu
Lys
Leu
Ala
595
ASD
LyS
Ala
Asp
val
675
Glu
ser
ser
Cys
Arg
755
Gin
LyS
Ser
LysS
val
835
Lys
ser
ASp
Gfu
ala
915
Ala
val
Tyr
val
L.eu

995
Asn

Tyr
Lys
500
PIo
Asp
Tyr
Lys
Ala
580
Glin
val
Ile
Ala
Cys
660
val
Gly
Glu
Glu
LYyS
740
Arg
Pro
Lys
Ser
Ser
820
Thr
val
Gin
val
Leu
900
Thr
Pro
Leuy
Asn
ser
980
Ser

val

Gly
485
Leu
val
Gin
Phe
Gly
565
Thr
Ley
ey
His
Ser
645
Thr
Ala
val
Ser
Asp
725
ASp
val
Ley
Gin
Gly
805
val
phe
Glu
rPhe
Ala
885
ASp
His
Asp
Ala
Phe
965
Thr
Gin

Ile

470
His
Arg
Ile
Thr
Glu
550
Asn
Leu
Glu
Pro
Gly
630
Ala
Pro
val
Glu
Gly
710
Ala
Asp
Leu
Sar
Tyr
790
Pro
val
AsSn
Phe
Gly
870
Lys
TyP
Gly
Ala
His
950
AsSn
Lys
val

Leu

Gly
Arg
Glin
Asn
535
Phe
Arg
Ala
Ser
Gly
615
Arg
Leu
val
Bro
Ile
695
Pro
Tyr
Gly
Ser
Trp
775
Ile
Lay
Thr
Thr
Pro
855
val
Phe
Gly
ASN
His
935
Lys
Asn
Gin
Lys
Arg

sequence Listing.txi

ASD
cys
Gly
520
AsSn
His
val
ser
Leu
600
ser
val
Gly
Ala

Gln
680

~1

win
val

Ile
Thr
Gly
760
Gln
Gly
Arg
Thr
Arg
840
val

val

Glu
va'l

Leu
920
Ala
Gly
Pro
Ala

ATQg

Gly
Arg
505
GIn
Gly
Arg
Ser
Ite
585
Trp
Cys
Ile
Leuy
Leu
665
Pro
Glu
val
Leu
l.eu
745
Thr
Ala
Ala
ser
Glu
825
Ala
ASp
Lys
val
Ser
905
Met
ASD
Pro
lLeu
rPhe

985
Ala

1000

val

Tyr

Gly
490
Gly
Ser
Lys
Gly
Glu
5370
Arg
Glu
Ile
Asp
Ser
650
Asn

His

ASp 5

Thr
Glu
730
Thr
Gly
Trp
Glu
Thr
810
Ile
ASD
val
Arg
Cys
890
Ile
Arg
Met
Leu
Arg
970
Ser
Glu

Glu

bPage 7

Gly
val
val
AsSp
Thr
555
AsSn
ASD
AsSp
Glu
Thr
635
Gly
Thr

Trp

Thr
715
AsSn
Ser
Asn
ASD
Asn
795
val
ser
Trp
His
Pro
875
Cys
Leuy
Ley
Gly
Gly
955
val
Leu
val

Ala

Gly
ser
Thr
Leu
540
Tyr
Leu
ser
val
Met

620
Ala

l.eu
His
Ser
860
Thr
His
ASh
Ser
His
940
Ala
Lys
Lys
Asp

Leu

Pro
ASh
Asp
525
val
Thr
Leu
ser
Cys
605
val
Ser
Pro
Pro
Ala
685
Asn
ser
Gin
Tyr
j.eu
765
Glu
Thr
phe
ASD
Glu
845
Glu
His
LYS
AsD
Leu
925
His
Thr
Tyr
Gly

Arg

1005

Gly

Thr
Thr
510
Phe
Thr
Sar
His
Tyr
590
ieu
Tyr
His
Ser
Trp
670
Thr
Ala
val
val
ASD
750
val
val
Arg
Thr
Ala
830
Thr
Ser
Tyr
phe
Cys
910
l.ey
Gy
Thi
val
Pro
990

Ser

Gly

Ala
495
val
Tyr
Trp
Gln
ASp
575
Lys

Cys

'Lys

Leu
Lys
655
ser
val
l.eu
Asp
Lys
735
Lys
Leu
Phe
His
Tyr
815
Asn
Cys
Ala
Asn
Ala
895
Lys
Arg
Phe
val
Gly
975
Ala
Lys

Arg

480
Glu

Gly
Asn
val
Ala
560
val
Tyr
Gin
Asp
Ile
640
Asp
Arg

Glu

Leu
720
val
Glu
Pphe
Ser
Ser
800
Glu
sSer
Lys
Ser
Thr
880
ASD
Tyr
Ala
Lys
Arg
960
ey
Asnh
Lys

Thr
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val
Asp
Glu
Tyr
Gin
225
Ala
Pro
ser
Ser
Leu
305
Glu
Pro
Ala
Trp
Leu
385
Glu
Pro
Ala
{ey
Tyr
465
Tyr
Glu
Pro
Pro
Ghu
545
Asp
Ala
Asp
Ala
Trp
625
Thr
Pro
Thr

Ala

His
Leu
Thr
Phe
210
Pro
Thr
Ala
val
rPhe
290
Gly
l.eu
Met
val

Asp
370
Tyr
Ala
Thr
Lys
Gln
450
val

Gly
Thr
Gly
Arg
530
Ala
Ala
Ala
Gly
Pro
610
Ala
Gly
Leu
Met

val
690

Arg
Glu
Arg
195
Tyr
Ala
Ala
ASD
Glu
275
ASD
Arg
Gin
ASH
His
355
ASp
Arg
Thr
val
Gly
435
Arg
Ala
Leu
l.eu
ala
515
Ala
Ala
TYr
Arg
LysS
595
Tyr
Arg
Ser
Lys
ASp

675
Gly

Tyr
Thr
180
Ala
Asn
Thr
Gin
Ala
260
Glin
Ala
val
Arg
Ala
340
Ala
rhe
Asp
Gly
Arg
420
phe
Leu
Gly
ser
Arg
500
Trp
Ala
Gly
ASD
Leu
580
Ala
Leu
Ala
Ser
Thr
660
Asn

Leu

Ala
165
Asn
Aép
Ala
val
Asp
245
Gly
Ala

ITe

Ala

Leu
325
Thr
Ala
Arg
Met
Thr
405
Trp
Asp
val
Asn
val
485
Glu
Thr
Asp
Leu
Met
565
Gly
Met
Phe
Ile
Ser
645
Lys
ASp

Phe

Phe
Asn
Gly
Ala
Gin
230
Gly
Glu
Arg
Arg
Ile
310
Phe
ser
Gln
Lys
val
390
Gly
Glu
Gly
Gy
Pro
470
Ite
Gin
Ala
Gly
Tyr
550
ASD
Met
Leuy
Asnh
Tyr
630
Ala
val
Ala

Pro

Pro
Thr
Thr
Tyr
215
Thr
vai
Ile
Ile
asp
295
Asp
Tyr
Thr
Gly
Phe
375
Gin
Gly
Arg
Phe
GIn
455
Gly
Ala
Ala
Ala
Ser
535
Gin
Ala
Arg
His
Tyr
615
Thr
vail
Tyr
Gly

val
695

Sequence Listing.txt

Ala
ser
val
200
Thr
Trp
ASp
Gly
AsD
280
Arg
Ala
Thr
Ser
Phe
360
Ser
Ser
Gly
Ser
Asp
440
TvYr
Ala
Asp
Ser
Asp
520
Trp
Gly
l.eu
His
ser
600
Thr
Lys
Pro
Arg
Thr

680
Thr

Gly
Arg
185
Glu
Leu
Gly
Thr
Leuy
265
Gln
Thr
Ser
His
Gly
345
Thr
val
Leu
Ley
ser
425
Arg
Ser
Ser
GTu
Trp
505
Gly
Gin
Thr
val
Met
585
Asn
Gly
Glu
Ser
et
665
Met

Ala

Ser
170
Arg
Ley
Tyr
Asp
Gly
250
Gln
Gln
Arg
Th
ieu
330
Thr
Tyr
Ile
val
Gly
410
vatl
l.eu
Ala
val
Leu
490
Pro
Thr
Sep
ey
Glu
570
Phe
Ala
Glu
Thr
Gly
650
ASp
ser

Gly

Thr
Ser
Ser
Tyr
ASD
235
Ala
val
val
Ala
Ala
315
Tyr
Tyr
Tyr
Ala
Tyr
395
Gly
val
Asp
ASD
GIn
475
Gly
Ile
Gin
Ala
Trp
555
Ala
Gly
Asn
Pro
Trp
635
Gly
Pro
Thr

sSer

Pro
Ser
Gly
Thr
220
Asp
Ile
Thr
Glu

Glu

"~ 300

Thr
Arg
Arg
Asp
Ty
380
Leu
rhe
val
Glu
Glu
460
Arg
Leu
Glu
val
Asp
540
Gln
Met
Gtu
Glu
ser
620
Asr
Gly
Arg
Met

ser
700

Page 10

Ser
Ser
GlIn
205
Ala
Arg
Leu
f.eu
Leu
285
Trp
Asp
Met
Gly
Ser
365
Ile
Phe
val
Ala
Ala
445
Ley
Gly
Thr
Lys
Gly
525
His
Tyr
Gly
His
Ile
605
teu
Arg
Glu
Gly
Phe

685
Gln

Ley
val
180
val
Arg
Leu
Thr
ser
270
Gly
Asn
Pro
Phe
val
350
Trp
AsSp
ala
His
ASp
430
TYr
Arg
Tyr
Gly
Leu
5190
Leu
Ala
His
Gly
Ata
580
ASp
Thr
Tyr
Phe
Met
670
val

Phe

val
175
Gln
Thr
Thr
val
Phe
255
Pro
Asp
Ala
Thr
Ala
335
ASD
ala
Pro
ASD
Ser
415
Ala
Pro
Arg
ASp
Gly
495
Thr
Leu
LysS
Trp
His
575
Pro
Leu
Gin
ITe
Thr
655
Leu
Ala

Gin

val
val
Gly
L.eu
Asp
240
Asp
val
Leu
Thr
Gly
320
MeT
Gly
Thre
Ala
Ala
400
va'l
ITe
Ala
Gly
Gln
480
Ala
Lys
Thr
Fhe
Tyr
560
Glu
ASp
GIn
Lys
Ala
640
Pro
Bro

Ala

val



Gly Ser Pro
705
Ala Phe Thr

Gln Ser Ala

Tyr Ala Thr
755
Gin Pro Sser
770
Thr aAla Thr
785
Thr Thr val

Leu Thr Leu

val Thr Ser
835
Ala ala val
850
Gly Thr Ala
865
Ala Leu Ala

ser val Arg

Ala Leu Ala
g15
Tyr Ser Ser
930
GIn Gglu Ala
9453
Ala Ala aAsp

Gly Gly Tyr

Gly Glu Leu

995
val Arg Ser
101e
Ala Ala Gly
1025

ser phe Ala
Asp val Ser

Gly Trp Gly
1075
Ala Leu val
1080
Gly Arg Ser
1105
Asp Pro Ala

Gglu Ala Glu

1155
Asp Gly Asp
1170
Leu Gly Glu
1185
Asn Asn Ser

Pro Gly Glu

Trp Thr aAla
1235

rPhe
val
Thr
740
val
ASp
ASp

Gln

Phe
Thr
725
Leu
val
Trp
Glu

Thr
805

p Gly

As
820 -

Gly
Thy
Ser
ASp
Ser
300
Ala
val
Leu
Arg
Ary
980
Lys
Gly
ASD

Pro

Gly

Ala
val'
ala
Gl

885
Pro
ey
Thr
Gly
Leu
965
Thr
Ash
ser
Thr
Thr

1045
Pro

1060

Lys
Asp
Trp
Ala

ASD

Tyr
Ala
val
Pro

1125
Trp

1140
ser ser Thr Trp Thr Ser

ASp
710
Ala
ASp
Gly
Gly
Pro
7580
Gly
Ala
Ala
Ala
ASD
870
val
Ley
val
Phe
Asp
950
Gly
l.eu
Glu

Trp

Ser
ASp
Gly
Gly
Thr
775
Ala
ASp
Arg
sSer
ser
855
Ala
Ala
Arg
ASp
Asp
G35
Glu
Ala
Glu
Ala

val
1015

Sequence Listing.txt
Thr Thr Ile Thr Tyr Asp

Gly
Ala
Alta
760
ASp
Glu
Gly
Leu
val
840
Pro
Arg
Ala
l.ey
Asp
920
Arg
Ala
Ala
Ala

Ash

val
Thr
745
ASD
Thr
Gly
Gly
Ata
825
val
Thr
Phe
Ala
Ser
805
Ala
Phe
Ala
Ala
Glu

985
ser

1000

Gin

Pro Pro Arg

1030

Asp Thr Pro

val val ala

Thr GTu val
1080
Gln val val

1095

Gly Asn Phe

1110
Gly

Thr

Trp Ile Ala

Leu Ser val

1196

Gln
Ala
Gly
Tyr

1175
His

Pro
ser

Pro

Tyr
Phe
Ser
Thr
1065
Thr
Thr
AsSp
Gly
Ser

1145
val

1160

Gly
Tyr

Ala teu Ser val Tyr

1203

pro Phe val Thr val
1220
asp Gly Thir Ala Thr
12490

Glu
val
Ley

Pro
1225

Ser
730
Phe
ey
Ala
Pro
Ala

810
Ala

Leu

715
Glu

Gly
Ala
Pro
Arg
795
Leu
Pro
Leu
Lau
val
875
Leu
Ala
l.euy
Thr
sSer
855
ala
ser
ser

ASD

Thr
1035

ASp
Asn
Phe
Ala
780
val
ASD
Ala
Pro
Thr
860
His
Gln
Ser
val
Ala
940
Ile
Ley
Glu
Gly

Met

Ala
Thr
Arg
765
phe
Ser
Ala
Gly
Asp
845
val
Leu
Gly
Ala

Arg

945
Leu

Ala
ASD
Ala
Asn

1005
Thr

1020

vall

Arg

Thr val Arg val
1050

val
Ala
Phe
Trp

Glu

ASg Leu Lys

Glu Leu Gly

1085

ASp
Phe
Trp
750
Met
ser
Ala
Thr
Thr
830
Gly
Ser
Arg
Gin
Glu
910
His
Thr
l.eu
Leu
Trp
8990
Lau
Phe
Tyr
His

Gly

Gly Ser

720
Tyr val
735

val Asp
Gly Glu
Met Ser

Glu Pro
800

val Thr

815

Asp Leu

val Thr
teu Thr

Asp Ala
880

Gly val

895

Arg Asp

Gly Asn
Lys Ala

Arg Phe
960

Thr Gly

975

Ser Gly

Gly Gly
Glu Thr

Asp Thr
1040
Ala Gly
1055
Thr Ser

1070

AsD

Glu Leu Leu Ala

rhe

1115

Ser

1130

Gly
Thr
val
His

ASD

Arg
Asn

ASp

1195

1160

Arg
Pro
Gly
val

Leu

Phe
Thr
Leu
Gly

1165
Gly

1180
Ash Ser Asn

Ala rhe Asp

1210
Leu Pro Thir Thr

val val Leu Pro Glu

Page 11

1245

ser
vai

LYS

val Gln
Pro¢ Ser

Ala Glu
1129
Thr Ile
1135
Lys Glu

1150

Gly
Glu
Arg
Pro

Gly

Thr Ala
Lel Pro

ser Gly
1200
Ala Asn
1215
ser Ser

1230

Thr

val 61n



Sequence Listing.txt
Gly Thr His Glu val phe val Arg Leu Ser Thr GTu Pro Tyr Ala Asp
1250 1255 1260
His Pro Tyr val Ala Asn Leu Asp Ser Leu Thr pPhe 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 pPro 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
Lteu 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 1426
Arg phe Phe Thr Asp Ala Tyr Asp val Glu val Pro Pro Thr Asp Thr
1425 1430 1435 1440
Ala Ala teu Ala Ala val val asp Ala Ala Gly Thr pro Glu Ala Glu
1445 1450 1455
iTe Ala Arg Tyr Gly Arg Ile Asp Ala Arg val phe Thr Arg GTu Leu
1460 1465 1470
Ala Ala Ala Arg Ser val Leu Ala Asp Ala Gly Ala Thr 6¢in Ala ¢ln
1475 1480 1485
Ala Asp Glu Arg Ala Arg Arg Leu Gly Leu Ala Thr Asp Gin Leu val
1430 1495 1500
Pro Ala Glu Arg Arg Arg Leu Glu Asn Leu val Ala ser ala Glu Ala
1505 - 1510 1515 1520
Ley Thr aAsp Glu Gly Tyr Ser Pro Glu Ser Trp Gin 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 GIn Gly Ala val Asp Ala
1555 1560 1565
Ley 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 aAsp 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 &lIn Thr val 6¢Tu G1In val val Thr val Pro Ser Cys
1650 1655 1660
Ser

1665

<210> 8

<Z211> 1650

<212> PRT

<213> Cellulosimicrobium cellulans

<400> 8
Ala Pro Glu Pro Pro Ser Ala Asp Tyr Aéa Ser Leu val Asp val prhe
1 5 1 15
val 6ly Thr Glu Gly aAsp Phe Gly Agn Asp Met Pro Ala §1a Gln Ala
20 2 0
Pro Asn Gly lLeu Ala Lys val Agn Pro Arg YThr Thr Pro Gly Arg Asn
35 4 45

Page 12



ASn
Thr
val
Tyr
TYTr
Gly
Gly
145
val
val
Gly
Leu
ASp
225
Asp
val
Ley
Thr
Gly
305
Met
Gly
Thr
Ala
Ala
385
val
Ile
Ala
Gly
cin
455
Ala
LYS
Thr
Phe
Typr
545
clu

ASD

Thr
50

Asn
val
Ala
Ser
Ala
130
val
ASp
Glu
Tyr
Gln
210
Ala
Pro
Ser
sSer
Leu
290
Glu
Pro
Ala
Trp
Leu
370
Glu
Pro
Ala
Leu
Tyr
450
Tyr
Glu
Pro
Pro
Glu
530
Asp
Ala

ASp

Gly
Leu
Pro
His
val
115
Pro
His
Leu
Thr
Phe
195
Pro
Thr
Ala
val
Phe
275
Gly
Leu
Met
val
AsSD
355
Tyr
Ala
Thr
Lys
Glin
435
val
Gly
Thr
Gly
Arg
515
Ala
Ala
Ala

Gly

Tyr
AsD
Thr
Pro
100
Gly
Gly
Arg
Glu
Arg
180
Tyr
Ala
Ala
ASD

Glu

a0
£0U

AsSD
Arg
Glin
Asn
His
340
ASp
Arg
Thr
val
Gly
420
Arg
Ala
i.eu
Leu
Ala
500
Ala
Ala
Tyr

Arg

Lys
580

Asp

Arg
Ala
325
Ala
Phe
ASD
Gly
Arg
405
Phe
Leu
Gly
Ser
Ar

485
Trp
Ala
Gly
Asp
Leu

565
Alta

Tyr
val
7C

Gly
Ser
Gly
Ite
Ala
150
Asn
Asp

Ala

val

Asp
230
Gly
Ala
Ile
Ala
Leu
310
Thr
Ala
Arg
Met
Thr
390
Trp
Asp
val
Asn

val
470

g Glu

Thr
Asp
Leu
Met
550
Gly

Met

Ala
Gly
Ser
His
ASnh
Glu
135
rhe
Asn
Gly
Ala
Gin
215
Gly
Glu
Arg
Arg
1le
295
Phe
ser
Gln
Lys
val
375
Gly
Glu
Gly
Gly
Pro
455
Ile
Gin
Ala
Gly
Tyr
535
AsSp
Met

Leu

Sequence Listing.txt
Gln Ser Lys

Gly Ser Gly

Tyr
ASp
val
120
Ala
Pro
Thr
Thr
Tyr
200
Thr
val
Ile
Ile
AS

280
Asp
Tyr
Thr
Gly
Phe
360
GIn
Gly
Arg
Phe
GTn
440
Gly
Ala
Ala
Ala
Ser
520
Gln
Ala
Arg

His

Thr
AsSp
105
Ala
Glu
Ala
Ser
val
185
Thr
Trp
AsSp
Gly

ASD
265

p Arg

Ala
Thr
Ser
pPhe
345
Ser
Seyp
Gly
Ser
Asp
425
Tyr
ala
ASp
Ser
Asp
505
Trp
Gly
Leu
His

ser
585

Ala
a0

Glu
Gly
val
Gly
Arg
170
Glu
Leu
Gly
Thr
Leu
250
Gin
Thr
Ser
His
Gly
330
Thr
val
l.eu
Leu
Ser
410
Arg
ser
ser
Glu
Trp
490
Gly
Gin
Thr
val
Met

570
Asn

Ile
Gly
75

Arg
ASD
Thr
Ala
Ser
155
Arg
Leu
Tyr
AsSp
Gly
235
Gln
GlIn
Arg
Thr
Leu
315
Thr
Tyr
ile
val
Gly
395
val
Leu
Ala
val
Leu
475
Pro
Thr
Ser
Leu
Glu
555
Phe

Ala

Ser
60

Gly
Pro
Ala
Asp
Ala
140
Thr
ser
ser
TYr
Asp
220
Ala
val
val
Ala
Ala
300
Tyr
TYr
Tyr
Ala
TYr
380
Gly
val
ASp
Asp
Gin
460
Gly
Ile
GIn
Ala
Trp
540
Ala
Gly

Asn

Page 13

Gly
Gly
Gly
Gly
Gly
125
Ala
Pro
Ser
Gly
Thr
205
Asp
Ile
Thr
Glu
Glu
285
Thr
Arg
Arg
Asp
Tyr
365
Ley
Phe
val
Glu
Glu
445
Arg
l.eu
Glu
val
ASp
525
GlIn
Met
Glu

Glu

Phe
Asp
Thr
Pro
110
Ala
Thr
ser
Ser
Gin
190
Ala
Arg
Leu
Leu
Leu
270
Trp
Asp
Met
Gly
ser
350
Ile
Phe
val
Ala
Ala
430
Leu
Gly
Thr
LyS
Gly
510
His
Tyt
Gly
His

Ile
590

ser

Asn
Pro
Phe
val
335
Trp
ASp
Ala
His
ASp
415
Tyr
Arg
Tyr
Glu
ey
495
Leu

Ala

Gly

Ala
575
Asp

Leu
80

Thr
Phe
Thr
Ser
val
160
GIn
Thr
Thr
val
Phe
240
Pro
Asp
Ala
Thr
Ala
320
ASD
Ala
Pro
AsSp
ser
400
Ala
Pro
Arg
Asp
Glu
480
Thr
Leu
Lys
Trp
His
560
Pro

L.eu



Gin Ala Pro
595
Lys Trp Ala
610
Ala Thr Gly
625
Pro Pro Leu

Pro Thr Met

Ala Ala val
675
val Gly ser
690
Ser Ala prhe
705 .
val GlIn Ser

Asp Tyr Ala

Glu GIn Pro
755
ser Thr Ala
770
Pro Thir Thr
785
Thr Leu Thr

teu val Thr

Thr Ala Ala
835
Thr Gly Thr
850
Alta Ala Leu
865
val ser val

Asp Ala Leu

Asn Tyr Ser
915
Ala GIn Glu
930
phe Ala Ala
945
gly Gly Gly

Gly Gly Glu

Gly val Ar

985

Thr Ala Ala
1010

Thr Ser Phe

1025

Gly Asp val

Ser Gly Trp

Gln Ala Leu

1675

Tyr
ATy
sSer
LyS
ASP
660
Gly
Pro
Thr
Ala
Thr
740
ser
Thr
val
Leu
ser
820
val
Ala
Ala
Arg
Ala
900
ser
Ala
ASD
Tyr

Leu
980

g Ser

Gly
Ala
ser
Gly

1060
val

Leu
Ala
ser
Thir
645
Asn
Leu
Phe
val
Thr
725
val
ASp
Asp
Gln
As
8GOS
Gly
Thr
ser
Asp
ser
885
Ala
val
Leu
Arg
Arg
965
Lys
Gly
AsSp
Pro
Gly
1045
LYS

ASp

ser Gly Arg Ser Trp

10s0

Glu Asp Pro Ala Ala

1105

ITe Glu Ala Glu Asp

1125

p Gly

Ala
val
Ala
Gly
870
Pro
Leu
Thr
Gly
Leu
950
Thr
Ash
Ser

Thr

AsSh
Tyr
615
Ala
val
Ala
Pro
Asp
695
Ala
Asp
Gly

Gly

i Pro

773
Gly

Ala
Ala
Ala
Asp
855
val
l.eu
val
Phe
Asp
935
Gly
Leu
Glu
Trp

Pro
1015

Sequence Listing.txt
Tyr Thr Gly

600
Thr

va'l
TYr
Gly
val
680
Ser
Asp
Gly
Gly
Thr
760
Ala
Asp
ATg
Ser
Ser
840
Ala
Ala
Arg
Asp
Asp
920
Glu
Ala
Glu
Ala

val

LYyS
PO
Arg
Thr
665
Thr
Thr
Gly
Ala
Ala
745
ASp
Glu
Gly
Leu
val
825
Pro
Arg
Ala
L.eu
AsSp
805
Arg
Ala
Ala
Ala
ASn

985
Gin

1000

Pro

Thr-Asp Thr

1030
Pro

Tyr
Ala
val

Pro
1110

val
Thr

Glin

1095

val
Glu

val

Arg
Pro
Ala
va'l

1065
val

1080
Gly Asn Phe Asp

Glu
Ser
L.eu
650
Met
Ala
Thr
val
Thr
730
ASD
Thr
Gly
Gly

Ala

-~

810
val

Thr
Phe
Ala
ser
890
Ala
Phe
Ala
Ala
Glu
970
Ser
Tyr
rhe

ser

Thr

Glu Pro Ser Leuy
605
Thr Trp Asn Arg
620
Gly Gly Gly Glu
635
ASp Pro Arg Gly

ser Thr Met pPhe
670

Gly Ser ser Gln

685
Ile Thr Tyr Asp
700

ser Glu Asp Ala

715

Phe Gly Asn Thr

Lteu ala Phe Arg
750

Ala Pro Ala phe

765
Pro Arg val Ser
780G

Ala Leu Asp Ala

795

Ala Pro Ala Gly

Gly Leu Pro Asp
830
Ala Leu Thr val
845
Phe val His Leu
860

Ser Leu GIn Gly
875

val Ala ser Ala

val tLeu val Arg
910

Ser Thr Ala Leu

925
Thr ser rle Ala
840

Asp Ala Leu Asp

855

Gin Ser Glu Ala

ser Ser Gly Asn
990

Arg Asp Met Thr

1005
Leu Thr val Arg
1020

Thr val arg val

1035

val Asp Leu Lys

1050

Thr

Thr

Gly GIn Pro Gly

Trp Thr Ala Ser Ser
1130
Page 14

Ala Glu Leu Gly

Thr Gln
Tyr Ile

Phe Thr
640

Met Leu

655

val ala

Phe Gln
Asp Gly

Phe Tyr
720

Trp val

735

Met Gly

Ser Met
Ala Glu

Thr val
800

Thr Asp

815

Gly val

Ser lLeu
Arg Asp

Gln Gly
880

Glu Arg

895

His Gly

Thr Lys
Leu Arg

teu Thr
960

Trp Ser

975

Leu Gly

phe Glu
Tyr Asp

Mis Ala
1040
Gly Thr
1055
Asp val

1070

Phe Glu Leu Leu
1085
Trp Phe Arg Phe
1100
Glu ser pro Thy
1115
Gly Arg Gly Leu

Ala Pro
Ser Ala

val Thr
1120

Lys Lys

1135



Sequence Listing.txt
Glu Ser Sser 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 1395 1200
Asn Pro Gly Glu Pro Phe val Thr val Pro Lteu 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
Gin 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 pPhe 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 &ly Pro Vval
1285 1290 1295
Thr asn val Gly Gly Thr Ala Asp Gly Asp Trp Leu Ala Tyr Gly Glu
1300 1305 1310
I1e Asp Leu Gly Ser Ala Ala Leu Asp GIn Leu Ser val His Tyr vai
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 i355 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 GIn val Trp val Arg Leu
1380 1385 1390
ser Thr Glu Ala Tyr Ala Asp #is 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 aAla aAla G6ly Thr pro Glu Ala
1425 1430 1435 1440
Glu 1le 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 GIn Ala
1460 1465 1470
GIn Ala Asp Glu Arg Ala Arg Arg Leu Gly Leu Ala Thr Asp GIn 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 Gin 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 &lu Glu Pro Ala Asp val val iLeu 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 GlIn Ser pPhe
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 GIn Thr val Glu &in val val Thr val Pro Ser
1635 1640 1645
Cys Ser
1650
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l.eu
Ala
225
Pro
Lys
Ser
ASD
Phe
305
val

Arg
LYS
Asp
Asn
385
val
Asn
Arg
Trp
His
465
ITe
Phe
Arg
Tyr
ASp
545
val
Ala
val
Thr
Thy
625
ser
Thr
AsSn
Leuy
sep
705
Ala

AsSn

Arg
210
Gly
Met
Ala
His
val
290
Pro
AsSp
Asp
Ile
val
370
Pro
clu
Tyr
Gly
Thr
450
Lys
Ser
Leu
Gly
Gly
530
His
_eu
Thr
Gly
Ala
610
rhe
phe
Gly
Asp
val
690
GIn
Ser

Ala

Leu
Trp
Thr
Gly
Leu
275
ASp
Glu
val
Ala
Leu
355
ala
Gly
Ile
val
Asn
435
Pro
Ala
His
Pro
Leuy
515
val
Gly
val
Gly
Arg
595
val
Glu
Ile
Lys
Arg
675
Thr
Phe
Pro

LYS

Asn
Asp
Thr
val
260
Ala
val
Leu

Leu

His

340

Tyr
Glu
Gly
Thr
Asp
420
Asnh
Tyr
Asn
Glu
Ser
500
Glu
Thr
Ala
AsD
Thr
580
Thr
Gly
Thr
Ser
Thr
660
ey
L.ay
Glu
val

Ile
740

val
Leu
Lys
245
Gly
ASD
val
ieu
Phe
325
Glu
ala
Gly
His
Ala
405
Thr
Ile
Thr
Asn
Pro
485
Thre
Phe
Phe
val
Lys
565
Ile
Arg
Thr
ser
Leu
645
Phe
Gly
Tyr
Asn
Ser

725
va'l

Thr
ser
230
val
Phe
Gly
val
Asp
310
Thr
Thr
ASp
Lys
Ala
390
Glu
Arg
Pro
Asn
Ala
470
Ser
ala
ASD
Thr
Ley
550
val
Ser
pMet
Ala
ser
£30
AsSp
Thr
val
Ser
Thr
710
Ala

ASp

Ala
215
Ala
Gly
Ser
Glu
Gly
295
ASD
AsSp
val
GIn
Thr
375
Gly
Pro
Arg
Ala
Ala
455
AsSn
Pro
Ser
His
Asn
535
Arg
Asp
Gly
Phe
Ala
615
Asp
Gin
Glu
Ile
Asn
695
Gly
Thr

Gly

Sequence Listing.txt
Asn ser Gly

Asp
Thr
Gly
Thr
280
Glu
Leu
Gly
Ala
Trp
360
val
Thr
Ala
Gly
Thr
440
Ser
Asn
Trp
Gly
Ala
520
Gly
Phe
Gly
Trp
val
600
Gly
LYs
Ala
val
Glu
680
feu
Thr
Thr

LYS

Leuy
Gly
Leu
265
Tyr
ASp
Glin
Thr
Thr
345
Ash
Asp
Lys
Thr
Thr
425
Ala
ser
Lys
Met
Thr
505
Asp
ser
Ser
Ser
val
585
Ala
ASnH
Thr
Arg
LYS
665
val
Tyr
Ala
Gly

Ile
745

Ser
Pro
250
His
Ala
Thr
Tyr
TYFE
330
Ala
Ser
Gin
Fhe
Ile
410
Leu
The
GlIn
Pro
Gly
490
Pro
Glu
Ala
Tyr
Ser
570
Glu
Gly
Arg
va'l
Lys
650
Ala
Glu
Arg
Glin
Ser

730
Tyr

ASp
Ala
235
ATg
Ser
Thr
Arg
Pro
315
l.eu
Gin
val
val
Ala
395
Asp
Ala
Pro
Ser
val
475
ASp
Asp
Thr
Ile
Pro
5535
Lys
Asn
Thr
Ala
Glu
635
Asn
Ala
Gly
Leu
Glu
715
Ala

val

Ser
220
Gly
val
Leu
ASn
Ley
300
Ser
ser
Ala
Arg
Leu
380
Gly
Gly
ser
Asn
Trp
460
l.eu
Arg
Ala
Ala
Glu
540
Gly
Leu
Gly
Phe
ASp
620
Ley
Leu
Ala
ala
Asn
700
Pro
Thr

Asn

page 18

Ile
Pro
Ser
Arg
val
285
ser
Thr
Asp
Glin
val
365
Leu
Trp
Ser
Gly
Gly
445
Leu
GlIn
Asn
Thr
Arg
525
Ala
Ala
Thr
Ser
ASp
605
Ala
Arg
Asp
Ala
ser
685
Leu
val
ASp

Asn

val
ser
Phe
Tyr
270
Leu
Tyr
Tyr
Leu
Gly

350
ASp

Gly
Leu
Ser
ser
430
Phe
TYP
Gly
Gln
Ley
510
Pro
Thr
Lys
Tyr
Gly
590
Arg
Arg
val
Leu
Gln
670
Glu
Tyr
Tyr
Thr

Gly
750

Gln
Ala
The
255
Asp
Tyr
Thr
Ala
Gly
235
Glu
Ley
Tyr
Asp
L.eu
415
Fhe
Ash
Glu
phe
Leu
495
Ser
Asp
Pro
Gly
AsSD
575
Leu
Ser
Phe
Ala
Glu
655
Ala
Asp
Pro
Arg
Ghn

735
Phe

Leu
Ala
240
AsSn
Gly
AsSp
Iie
Ala
320
Ala
Gly
Gly
AsSp
Asp
400
Ala
Ser
rPhe
Tyt
Gly
480
Thr
Thy
Tyr
Thr
His
560
Gin
Ser
Pro
Ala
Thr
540
val
Trp
Gin
Asn
Ty
720
Thr

Trp



Asp Thr Tyr
755

Ala

Arg

Ala Glu
770

Trp

Leu

Gly Ile Ala

785
Gly Thr

sSer Ser

Leu Pro Thr Gly
820
val Ala
835

Pro

Ala Thr

Thr ser Phe

850
Ser Trp Gly Leu
865
Ala Ala

Ala Ley

Glu
900
Phe

Thr Leu Arg

val Glu Leu
915

Asp Gly Thr
930

Gly

Trp

Gly
945
Pro

Gly Tyr

Gin Asp Gly

Leu Glu Asp Lys
980
Gly Gly Gly
995
Gin Trp
1010

Asp

Asn

Gly Gly

r Ala ala

Y
1025

val Thr Arg Arg

Gly Asp Glu Asp

Thr
Leu
Arg
Asp
805
Thr
Pro
Leu
Glu
Ala
B85
Glu
ASD
Ala
Thr
Gin
865
l.eu
Ite
Met
Gly
Leu

1045
Asn

1060

Phe
1075
teu Phe

ey Gly Tyr

ser Pro
1090

val val asn Ala

11065

Ley Ala val Asp

Asp Leu Ser Gly
1140
Ser Asp Trp Gly
1155
Gly Asp Glu Pro
1170
Gly Thr
1185
Leu Thr

Thr Thr

ASp Asn
Thr
1220
Thr

Pro Ser Ile

Tyr Thr Leu

1235

Glu Gly
1250

Arg ser Gly Glu

1265

val Ala Glu Pro

Pro
ASp
Glu
Gly
1125
Gly
Thr
Pro
val
Thr
1205
Trp
Ser
Ser
Gin

Thr
1285

Ala
val
r

790
val
Ala
Pro
Gly
Gly
870
Glu
Ser
Pro
val
Glu
950
Gly
AsSp
His
Ser
Ala

1030
Phe

G?y
l.eu
Lys
Asn
1110
Glu
Thr
Gly
Thr
Ala
1190
ser
Ala
Gly
Asp

Phe
1270

Ala Phe Ala Arg Tyr

Trp
ASp
775
Ser
Ala
l.eu
Ser
Phe
855
Leu
ASp
Ala
Glu
Asp
935
Thr
L.eu
Glu
Glu
ASnh
1015
Pro
val
Glu
GIn
Ala

1095
Asn

Ala Arg Thr Ser Thr Ser.

Seguence Listing.txt

Pro Ala Tyr Ser Leu Leu

760

Gly phe val GlIn

Ser Pro Gly Tyr

795
rhe Ala Asp Ala
810
Ala Tyr

825

Ala

Glu ASD

Asn val
840
Thr

Gly

Pro Glu Ser
Phe
875

Pro

val Asn Asp
Thr
890

Leu

Pro Ala

Phe Glu
905

ASp

Tyr

val rPhe Phe

920
Pro Thr

Glu Tyr

Ash Asn
855
Tyr

Gly Trp

Ala Asn Leu
970
Phe ser Thr
985
Gin Arg
1000

Gin val

phe

Glu Ala

Ser His
GlIn
1035
Giu Ile
1050

Ser Trp

Ser Lys Ala

Gly Ser

Met Ser
1065

val Gly Ser Asp

1080

Thr val His Leu

Ser val Asp Asn
1115

1130

Gin
780
Ala
Tyr
Ala
Arg
Thr
860
Gly
Glu
Arg
val
AsSp
940
Phe
Gly
Pro
Arg

His

Pro Gtu
765
Tyr Arg Asp Gly
Thr
300

Ser

Asp Leu Met

Leu Lys Gly
815
Arg

Ala Leu

830
Gly

Asn

Lys Leu Gln

845
Mis val

Glu Ser

Ite Gly Met
' 880
Arg Glu
895

His

Asn

Glu Arg
Thr
910
Arg

Ala Tyr

Pro His Glu
925
Pro Giu Ala Trp
Ala
960

Gly

Ala Phe His
Gln
975

Gly

Gly Lys

Glu Lys Ala
990

Asp val

1005

Ite

Arg Met

Pro Trp Leu

1020

Glu
Gly
Trp
GIn

Pro

Glu
1040
Tyr Pro
1055
phe Ala Ser
1070
Ala val Gly

Lys val Arg

Gin Gly
Ile
Tyr

1085
Asp Gly Asp Leu

1100

val

Thr Leu Asp Phe val met

1145

GTu Asp Asp Ala Pro Pro

1160

Pro val GIn Asp Ala Thr
1186

1175
ASp

Gly
Gly
Ala
Asp

1255
Arg

Gly Asp Ala Thr

1195

Thr Arg Thr Thr

1210

Asn Gly Ile

1225

ser Gly Thr
1240

Gly ¢lu Thr

Arg
Ala
Trp

Gn
1275

Trp Ala Leuy

1280

Thr
Phe
Pro
Ser

Thr

Tyr val GIn Ser
1120

Leu ser Gln Ala

1135
Gly Pro Glu Pro
1150

ser Leu Thr Glu

1165

Thr Ala Gly Leu

Ser Ala Ala Ala
1200

Ala Thr Thr Thr

1215
Thr val Gly Ser
1230

Pro Ser Ala Trp

1245

Thr Leu Asp Glu

1260

Thr

Page 19

Arg Pro Phe Thr
1280

Arg val Thr val Thr Ala

1295



Thr ser Gly ser

Gly

1300

Asp Pro Lys Glu
1315

AsSp Arg Asp
1330

Leu Thr
1345
Phe

Gly

Gly val

Gly Asp Gly

phe Gly Gly Tyr

1380
val Tyr pro val
1395
Ala Ser Ser

1410

Ala

Ser
Leu Ala Tyr
1425
Gly Ser Cys Asp
Ala Lys Gly Phe
1460
phe Asp
1475
Asp Gly

teu Ala

Thr Gly
1490
Gln Leu
1505
Gly

Ser val

Thr Leu Thr

phe Gly Asp Trp
1540

Ala val

1555

Pro

Pro val

Thr Ala
1570
Lvs

Gly
Gly Pro
1585

Ser Arg

Arg

Asp Gly
His
1620
Gly

Phe Ala Glu
val
1635
Glu Gly

Leu Ala

Gly Arg
1650

Ser Asp val Ala

1665

His Ala Tyr Thr

Asp Gly Trp Thr
1700

Ala GTu Pro Ala

1715

Ala Gly Lys Ala
1730

Pro Leu
1745
Ala

Ala Ile

val Ala Pro

val Glu
1780

Gy Glu

1795

Gly Met

Thr Ala

Gly Asp

Thr Cys
1810
Ser Gly Ser Gly

1825

Ser Gly

val Thr

Glu Gly

Sequence Listing.txt

Ala Glu
13

Gly AFQA
1335

Asp val

1350

Ser Glu
1365

Ala val

Thr val
Tyr val

ASp Asn

Pro val

Asp Ala

Thr val

Ala Leu Ser Leu Ala

1305
Glu

20

Glu
Ala
Ala

Ala
1385

Cppy
SEBY

14060

ser val
1415

val Cys

14306

Gly GIn
1445

val GIn

val Pro

GIn Thr

Ile Gly

val
Glu
val
1480
Glu

Gly

151U

pPhe
1525
Ser

ASp
Gly
Thr Asp
Ala Phe

val Ser

Gly
Ala
Ser Arg
1560
Phe Ala
1575
Leuy Thr

1590

Arg Ile
1605
Pro Ala

ain Thr

Ala Asp

Ala Gly
1670
Ala Ala
1685

ser Gin
Leu Ala
Tyr val
Arg Leu
1750
Gly Ala
1765
Ala Gly
val Thr
Thr Arg

Arg Ala
1830

HMis val
Leu Glu

Ser Asp
1640

Leu Arg

1655

Ala val

Gly Thr
val val

val Asp
1720
Ala val
1735
val Thr

Asn Ala

Thr val

Ala ser
1806
Pro
1815

Arg Pro lLeu Gly Leu

ser

Tle

pPhe Phe Asp Arg Ala Glin

Arg Ala Thr val pro Gly

1465

Glu val Glu

l.eu Thr Leu Ser

Leu Leu Ala
1310
Ala Ala Pro

1325

val ser Gly Sser
1340

Leu Asp

1355

Thr

Ala val
Gly
1370
His Thr

Leu Arg

Trp Thr

Gly ¢lu Ggly 1le

sk

1405

Ley Leu Arg Glu
1420
Gly Asp Ala Gly

1435
1450

Phe Ala Thr

Gin val Ala

1360

Ala Gly Ala
1375

Ala Pro Gly

1390

Glu Thr val

Gly Ser Leuy
Thr va'l
1440
Leuy Ala
1455
Thr Asp

Thr

1470

Pro Ala Gly Gln Pro Asp Asn Ala

1485

Leu Asp val Pro Ala Aasp Ala Glu

Thr
ser
Arg
1545
Leu
Thr
Leuy
val
val
1625
val
Ala
Thr
TYr
Glu
1745
val
Arg
Pro
Tyr
Thr

1785
Ile

Leu Pro Pro Giy

1500
Glu Lys Asn
1515
Thr GIn
1530
Asn Pro

GIn

Pro Ile

val pPhe

Arg Gly Gly ser
1565
Ile Thr
158¢

Gin Pro

Ala Pro

Pro Asp
1595
Ala val Ala His
1610
Thr ATla Ala Glu
Leu Ala Gln
1645
val Thr Trp
1660
Gly Ser
1675
Ala Tyr

Ala
Ala
ASp val
Thr

1690
va'l

val

Pro val Thr

Thr Thr
1725
Gly

val ser

Glu Asn
1740
Gly Thr
1755
Ser

Ala

phe Lys

Glin rhe Ala
1770
vatl Glu

Ala Thr

Gln Ala Asp Tyr
1805
Arg Ala
1820
val Leu
1835
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Gln Ala Thr
1520
Asp Leu Ser
1535
Gly Asn Ile
1550
Pro G1n Thr

Leu Pro Glu

Gly Glu Leu
1600
Asp Gly Thr
1615
Gly val Thr
1630
val ala Gly

Gly Asp Gly

ser Gly ser

1680

val val Asp
1695

val Thr GTu

1710

Arg Cys Leu

Glu Asp val
val ala
1760
Arg val
1775
Gly Thr

Glu
Thr
Arg
1790
Ala Ala val
val Ala Arg

ala Ala Ala
1840



Leu Ala val

Ala ala Ala

Phe Glu Ser
187
Gty Ala
1890
Gly

ASp
Pro Ser
1805

Asnh Leu Pro

Thr Lys Trp

Ala Glu Pro

1955

Ala Ala Gly
1870

Gly Ser Thr

1685

Asn Arg Gln

Tyr Thr Tyr

val Gin Leu
2035

ser Ala Ala
2050

phe Thr
2065
Tyr

Asn

Asp Gly

teu Tyr Asp
ITe
2115

Ala

Tyr Thr
Ala
2130
Gly

Tyr
Ley Ala
2145

Gly Glu Gly

Asp Leu Gly

Gly Tyr Asp

2195

Leu Asp AsSp
2210

Ser Leu

2225

Ser Phe

Ala
ser

phe Asn Phe

Tyr Glu Tyr

2275

Gly Phe Gly
2290

Gin Leu Thr

2305

Ley Ser Thr

Pro Asp Tyr

Thr Pro Thr

2355

Lys Gly His
2370

Pro Leu Gly
1845
pro Ala Ala

1860
Gly Asp Pro

Sequence Listing.txt

1850
1865

- 1880

Pro Trp Gln Ala

1895

val Leu Gly G1In
1910

Asn Glu Gly
1925

Leu Ata
1940
val

Ala

Phe Ala

Ser Phe val

Arg Asp Pro Lys

1975

Ala
1990
Arg Thr

Trp Ala Leu
The

2005
Arg Leu Asn

GIn
Ley
2020
Ala Gly Trp Asp

Pro Met Thr Thr

2055

Lys Ala Gly val
2070
Ser His Leu
2085
Asp val Asp
2100
Phe

Ala
val

Pro Glu Leu

val Asp val Leu
: 2135
asp Ala His
2150
Ile Leu
2165

val Ala

Arg

Lys Tyr

ASD Glu
2180

Asn Pro Gly Gly
Thr
2215
ASD

val Gglu Ile

Asn Tyr val
2230
Arg Gly Asn
2245
Trp Thr Pro
2260
His

Asn
Tyr
Lys Ala Asn
Glu

2295
Ser

ITe Ser His

Phe Leu Pro
2310

Gly Leu Glu

2325

Gly val Thr

Arg

Tyr
2340
Asp His Gly Ala

val Leu val Asp
2375

Asn val Gly Ser Phe

val Pro Leu Ala Ala Pro Ala Gly Ala Leu

1855

Ala Ala Glu Pro Gly Asp Phe Ser Ser Ser

1870

Ala Ala teu Pro Thr Thr val Ala Glu Arg

1885

Thr Ala Gly Leu -

1900

Leu Lys Gly val Thr
1915
Asn Leu Ala Asp
930
Thr Gly Trp val
1945
TYr

Ala
ser
Ala

1960
Thr

Thr Met Thr

Trp Thr val Glu

ser Ala Gln

1920

ser Ser Gly
1935

Tyr Glu Phe

1950

Gly

Ala
Gly
Arg
Ser

1965
Gly

ASp Asp

ser Asn Asp

1980

Arg Thr Asp
1995

Ley GTu Ala

2010

Ala Asn Ser

Asp Arg

Phe Glu
hre
2025
Ser Ala Asp Leu

val

Leu
2040

tys val Gly Thr Gly

rhe Pro
2000
Ala Ala
2015
Ser Ile

Glu Asp

gro Thr

Gly Asp
2030
ser Ala
2045

Pro Arg

Gly Pro

val Ser

2060

Gly Phe Ser Gly Leu
2075
Gly Glu Thr Tyr
2090
val Gy Glu Asp
2105

ASp

ASp
val
Leu

2120
Phe Thr

Asp Leu Gln

Asp Gly Thr

His Ser Leu Arg
2080

Asn val

2095

l.eu Ser

Ala Thr

Thr Arg

2110
Tyr Pro Ser Thr
2125

Tyr Leu Ser Asp

2140

GTu Thr val Ala Thr
2155

Gin Trp

2170

Thr val

Ala Asp Asn

Gly Lys
2185

His Ata Gly Thr

2200

Ala Giu pro Ala

ASp
Lys
Thr

Gin Ala Gin
2160
val arg val
2175
val Leu Leu
2180
Ala Gly Trp

Ala
Ser
Glin
rhe

2205
Ile Asp Gly Ser

2220

y Thr
35
ITe Pro aAla Thr Ala
2250
Thr Asn Ala Ser Ser
2265

Asn Ala Asn Asn Lys
2280
Pro

Thr Arg Arg G1
22

Ser Pro Trp Met

teu Ala Ser Gly
2240
Thr Pro Asn Gly
2255

Gln Ser Trp Leu
2270

Pro val
2285
Gly

teu Gin

ASp Arg Asn

2300

Thr Ala Ser Gly Thr
2315
Phe Asp His Ala Asp
2330

Phe Thr Asn Gly Ser
2345

val Leu Arg Phe Ser
2360

Lys val Asp Gly Ser

Ala Thr
2320

Pro Asp

Glu Thr

Ile
2350
Pro Gly Ala

Ala

Tyr
2365
Ser Lys Leu Thr

2380
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Tyr Asp
2385
Gly Leu

Arg Sser

Arg Phe Ala

GIn Ala Thr Gly Thr

ser val Gly Arg
2405
pro Thr Ala

2420

Thr

2435

The

Leu Glu val
2465
Gin Ala Trp

Glu Asp Gln
Tyr
4 2515
Tyr
2530

Th
2545
Gly Phe
Tyr Pro
Arg Asp Gly
25935
Ley Met Thr
2610

Lys Gly
2625
teu

ser

Arg Asn

- Gly Leu Gln
val
2675

Met

Glu ser

Gly Asn

2690
Arg Arg Glu
2705

Thr #His Tyr

Arg His Glu
Glu Ala Trp
275

phe His Ala
2770
Lys Gln
2785
Lys

Gly

gly ala

val Arg Met

Pro Trp
2835
val Arg Glu
2850
Gly Tyr Pro
2865

phe Ala ser
atla val Gly

Gly Asp Leu
2915

Ser
Thr
Asn

Leu

Phe
Phe
Gly

Asn

Sequence Listin

Tle
2390

Thr Arg

val Gly Thr

Glu Thr ser

2440

ITe Ser Leu

2455
Lys Thr phe
2470

Arg Leu Gly

2485

val

2500

2580
Gly

Gly
Leu
Ala
Thr
2660
Ser
Ala
Thr
val

Asp
2740

Gly
5

Pro
l.eu
Gly
3850
val
Gly

LeL

Pro Asn Ser Gln
Arg Tyr Ala Ser
GIn Thr Asn Ala

Trp Asp Thr

2565

Glu Leu Ala

Trp
Thr
Pro
Thr
2645
ser
Tep
Ala
i.eu
Glu
2725
Gly
Gly
Gin
Glu
Ash

2805
GIn

Leu Tyr Asp

Thr
Asp

Gly
2885

Thr Leu Tyr

Phe Glu Asn

2320

Pro val
2535
Ltys Ile val
2550
Jyr

Ser

Arg Thr

Ala Glu Leu

Ile Ala Arg

Y arata)

LOUJ

Ser ser
2615

Gly Thr

Asp

Thr
2630
val Ala Pro

Pro Phe Leu

Gly Leu Glu

2680

Lteu Ala
2695
Glu Glu

Ala

Arg
2710
Leuy Phe Asp

Thr Trp Ala

Gly
Asp Gly GIn
2775

Asp Lys Leu
2790
Gly Gly 1le

Trp Gly Met

Ala Ala Gly

2840

Arg Arg Leu
2855
Glu Asp Asn
2870

Phe Tyr Pro

Ser Pro Leu Phe Asp

2300

val val asn ala Glu

2920

Tyr Thr Glu Thr Asn Gly
2760

Ala

LIXE
GTu Asn Gly ser
2400
Met Phe Va1 ATa Gly Thr phe Asp
2410 2415
Ala Ala Gly Asn Arg Ala Asp Ala
2425 2430
Ser Asp Lys Thr val Glu
2445
Asp Gln Alla Arg Lys
2460
Thr 6lu val Lys Ala
2475
val 17e Glu
2480
ser Asn
2505
Thy

Ser Gly Trp va

Leu Arg

Asn Leu Asp
Ala Ala
2480
Ala ser
2495
Asn Leu

Ala

vai ¢lu Gly

Ley Ley
2510
Glu

Tyr Arg

Thr Ala Gln Pro val

2525
Gly ser Ala
2540

Ile

Gly

Ala Thr Thr Thr Asp

Asp Gly Lys
2555

Pro Ala

ASNH Ash
2560
Leu ieu
2575
Gin Tyr

Tyr vail
aAla Trp
2570
Asp Gly phe

Tyr Ser

val
2585
Trp Ser Ser Pro

val GlIn
25390
Gly Tyr Ala Asp
2605
val Ala Phe Ala Asp
2620
Ala Leu Glu Ala Tyr
2635
Pro Ser Asn
2650
Gly Phe Thr
2665
Gly

Ala Tyr Leu

Asp Ala Ala
2640
Gly Arg Lys
2655
Ser Thr His
2670
phe Gly Tle

Ala val
Pro Glu
Leu val Asn Asp

2685
Ala Thr

2700
Phe

Glu

AsSp Pro Pro Glu Glu

Ser Ala Tyr
2715

Giu val Asp

2730

Asp Pro Glu

Leu Glu Arg Ala
2720
rhe val Pro
2735
Tyr Asp Pro
2750
Asn Phe Ala

Pro Phe

val
2745

Thr

Trp
2765
Gly Leu Ala Asn Leu Tyr Gly Gly
2780
Asp Glu Phe Phe Ser Thr Pro GTu
2795 2800
His Glu G¢In Arg Glu Ala Arg ASp
2810 2815
Ser Asn Gln val Ser His His Ile
2825 2830
pro Ser Lys Ala Gln
2845
val Gly Ser Glu
2860
Glu Met Ser Ser
2875
GIn val Gly Sser
2850
Ala Thr val His

Glu Lys

Phe iTe Gly GIn

Gly Trp Trp Ile
2880

Gin Tyr

2895

Pro ASp

Leu Asp
Lys
2905
Asn Asn Ser val Asp

2925

Leu
2910
Asn val Tyr
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val Gin Ser
2930

Ser GIln Ala

2945

Pro Glu Pro

Lteu Thr Glu

Gly Asp

Sequence Listing.txt

2935
2950
2965

2980

Ala Gly Leu
2995
Ala Ala Ala
3010
Thr Thr Thr
3025
val

Gly
Leu
PIro

Gly Ser Tyr

Ser Ala Trp Thr

Thr Thr val
3000
Asp Asn Thr
3015
ITe Thr Trp
3030
t.eu

Thr
Thr
Ser

Thr Thi Ser

3045
Leu

Glu Gly Ser

3060

Glu
3075
Thr

Leu Asp Arg

Phe val
3080
Thr Ala

Pro

val Thr

3105

Leu Leu Ala Asp

Ala Ala Pro Asp

Glu Gin
3080

Pro Thr

3095

Ser Gly

Ser Gly

Ala Glu

Ser Gly
3110
Pro Lys Glu Ser
3125

Arg Asp Gly val

3146

Thr
3155
Ala phe

phe Ala Leu
val

3170

Gln

Thr Gty val Glu
3160
Asp Gly Ser

3175

Gly

Ser Asp Trp Gly Thr Gly Giu Asp

Glu Pro Pro Thr Pro val

2985
aAla

Ser

Gly
Thr
3145
Gly

Glu

teu Ala val Asp Gly Glu Ala Arg Thr Ser

2940

Asp Leu Ser Gly Gly Thr Thr Leu Asp Phe

2955

Asp Ala

2970

GlIn Asp

Asp Gly Asp Ala
3005

Arg Thr

3020

Gly Ile

Gly Thr

Gly Asn

3035
Ala Sser Gly Thr
3050

5Asp Gly Gtu Thr

Arg Trp Ala Leu
3085
Phe ala Arg Tyr
3100
Leu Ser Leu Ala
3115
Ala GTu Glu Leu
3130
Gly Arg Glu val
val ala Ala
3165
val Ala Gly
3180

AsSp

Pro

Thr Ser Leu

val Met Gly
2960
Pro Pro Ser
2975
Ala Thr Thr
2990
Thr Thr ser
Thr Phe Ala
Pro Thr
3040
Ser Pro
3055
Thr Thr

Arg
Ala

Trp
3070
GTn Thr Arg

Arg val Thr

Glu val Glu

3120

Thr Leu Ser
3135

Ser Gly Ser

3150

Leu Asp val

Thr Leu Arg

Ala
3185
Ala
Glu
Gly
Thr
Gln
3265
Gly

Asp

Gly
Pro
Thr
Ser
Thr
3250
Leu
Thi

Asn

Ala Phe Gly

Gly val Tyr

3205

val Ser Ala
3220

Leu Leu Ala

3235

val Gly ser

Ala Ala Lys
Leu Ala
3285
Thr Gly
3300

ASD

Ala

Gly Tyr Ala

3190

pro val Thr

Ser Ser Tyr

Ala Tyr Asp

Ala Ala
3195
val

val Asp

val Thr

3210
val ser val
3225
Asn

Ser
Ser

val Cys 1le

3240

Cys Asp Gly
3255

Gly Phe

3270.

Phe Asp

va'
val
GIn

Asp Gly

GlIn Gly val phe

His Thr Trp Thr
3200

Gly 1le

3215

Arg Glu

Gly Glu

Ley Leuy
3230
Gly Asp
3245
Phe

Ala Gly

Asp Arg Ala

3260

Gin Gly Glu

3275
Ala val pro
3290

Ile

Arg
Pro

Thr Glu Leu

3305

Thr val Pro
3280

Gin Pro

3295

Pro Ala

Ala
Ala Gly

val
3310

AsSp

Glu
3315
Thr Gly

Asp Ala Gln
Ala
3330

Leu

Gin
Asp Ser pPhe
3345

Gly Asn Ile Pro

Pro GIn Thr Gly

3380

Leu Pro Glu Gly
3395

Leu Ser
Asp Gly Thr phe
3425

Gly val Thr Leu

val Ala Gly Gly

3460

Leu
Thr
Gly
val

3365
Thr

Ser
f.eu
Asp
3350
Ala

Pro

Lys Arg

Arg

Ala

Asp

Glu
3430

Ile
3320
Phe

val Gly Thr

Thr
3335
Trp Ser

ASpD Asp
Gly Ala

val Thr Asp Ser

Giu
3325
Thr Gln

Gly Thr Lys

Gly ser
3340

Ala Arg

3355

Arg Leu

Ash Pro

Arg Gly

3370

Phe Phe
3385
Ser Leu

Ala Ala

Pro val
3400

Gly Arg Ile His

3415

His Pro Ala Leu

Ala val Gly GlIn Thr Sser
3450

3445

Arg Glu Gly Ala Asp Leu Arg Ala Ala val
3465 3470

Ala Thr Ala Pro

3390

Thr Leu Pro Asp

3405

val val ala val
3420

Gtu val thr ala

3435

Asp val Ala Leu
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Asn Gln
Pro Tle

val Phe
3360
Gily ser
3375
Ile Thr

Gln Pro
Ala His

Ala clu
3440
Ala Gln
3455
Thr Trp



Gly Asp Gly Ser Asp val Ala
3475

ser Gly

Ser

3480

val val
3505

val Thr
Arg Cys
Glu Asp

clu val

ASD
Glu
Leu

val

3555

3495

asp Gly Trp Thr
3510
Ala Glu Pro
3525
Ata Ggly
3540

Pro

Leu

aAla ala val

3570
Thr Arg val Thr Ala

3585

arg Gly Thr Gly Asp
3605
Ala Ala val Thr Cys Gly

<210> 11
<Z231> 513
<Z212> PRT

<213> Aspergillus saitei

<400> 11

Met His
1

Ser Pro

His Ser

Ala Phe
50

Asp Glu

65

Trp Gly

Asn Ala
Tyr Ser

Tyr Leu
130

Ser Asp

145

Sar Lys

Gly val
Ala Lys

Thir Arg
210

Gln Lys

225

Pro Phe

Phe Thr
Glu Tyr
Tyr Lys

290

Ala ser
305

Leu
Ser
ser
35

Ser
Leu
Ala
Thr
Lys
115
Gly
i_eu
Asn
Pro
Thr
195
Leu
Ala
Pro
AsSpD
Leu
275
Asp

His

3620

Pro
Ala
20

Ser
His
His
Sar
Ile
100
Thr
Gly
val
Leu
Tyr
180
Asn
sSer
Glu
Gly
Ala
260
Ile
Arg

Pro

Ser
5

Ala
AsSp
Ala
Pro
Ala
85

val
Asn
Met
Glin
Ala
165
AsSh
Gly
Asp
Ser
Leu
245
Glin
LYyS
Trp

Ser

Lys
ala
ala

val

Ala
Ala
ITe

Pro

3575

Seguence Listing.txt
Ala val Thr Asp Gly

Ala

Gly

3480
His Ala Tyr Thr Ala

Ser
Leu
Tyr

Arg

Ala
Gln
Ala

val

3545

Leu

3560

Gly

Ala

Glu Ala Gly

3580
Glu Glu val Thr

Leu
Tyr
Thr

Trp

val

70
val

Asnh
Thr
Leu
Asn
150
ASp
ASn
Leu
ey
Tyr
230
val
val
Met
val

Ser
310

ser
Pro
Thr
ASD
55

Ser
Asp
Gln
Thr
Ser
135
Ser
val
L.eu
Ala
Thr
215
Leu
Gly
ser
Tyr
Ala

295
Arg

Ley
His
GIn
40

Gly
AsSn
Ala
Ile
val
120
Gly
Ser
Leu
Asn
val
200
Gly
Leu
ser
Trp
val
280
Ala

Pro

Ser
Phe
25

Sep
TYrP
Gly
Leu
f.ay
105
ser
Tyr
Lys
Lys
Ile
i85
Thr
ASPH
Asn
Asn
ASTn
265
Tyr
Ala

Asp

3485

Gly Thr Tyr Thr
3500
val val glu

3515

val Asp val

3530
Ala

val
AsSn
Thr

Ala
3610

Ley
10

Gly
Arg
ey
Tyr
Seyp
80

Asp
Leu
Asp
Ile
Phe
170
Thr
Gly
Thr
Pro
Ile
250
Gly
ASD
Gln

Leu

val
Thr

Ala

3595

Arg
Pro

Tyr

val
Thr
Ala

Phe

3565

Ala
Pro
val

Glu

Ser
Tyr
Val

Ser

val
va'l

Thr

3520

Thr

3535

Asn

3550
Gly Thr Lys

Gly

Gin Ser Phe Ala

3580
val Thr val Glu Ala Thr

3600

Ser Ile GIn Ala Asp Tyr

Ser
Thr
Thr
Gin
235
AsSn
Gly
Pro

Ser

Thr
315

Ala
Ser
ASp

TYF
60

Asp

Ala
val
Glu
Ley
140
val
Phe
Gly
Leu
Tyr
220
Pro
Ile
Asp
Lys
Thr

300
Phe
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Leuy
Gln
Ala
Ala
ser
va'l
Gly
Thr
125
LYS
Leu
ASD
Gly
ala
205
Ala
Lys
Ser
Asp
Arg
285
Met

Leu

Ala
Pro
30

Ile
Phe
Arg
Ile
LYyS
110
Thr
Gly
Ley
Thr
ASN
190
Leu
Asp
Ser
ASH
Ser
270
Phe
Gin

Ala

3615

Ile
val
Lys
Pro
Asn
Met
Tle
Ile
Pro
Thr
Pro
175
Asp
Glu
Leuy
Ala
553
Tyr
Gly
His

Ser

Ala
Leu
Ala
His
Gly
80

Arg
ASp
Arg
val
Gin
160
Ser
Gly
Trp
Ser
Glu
240
Gln
Tyr
tey

L.eu

Tyr
320



Asn
Gly
Ile
ser
ASD
385
Ile
Tyr
Trp
Phe
ASD
465
Met
Asn

Thr

Asn
Gly
ASNH
Thr
370
Ile
Thr
Tyr
Ser
Ser
450
AsSh
Ala

Gin

Gly
Ser
Phe
355
ey
Pro
Ser
Ala
Ala
435
Gly
Gin
Phe

Phe

Thr
phe
340
Gly
Thr
ser
Gly
Trp
420
phe
ey
Glu
Ala

val
500

Leu
325
l.eu
teu
Gly
Ser
Ala
405
Arg
Ser
Thr
Ser
Glu

485
Phe

Gly
Leu
ASp
Ile
Gln
390
Tyr
val
Ala
AsSp
Phe
470
ASp

Asn

Leu
Gly
Leu
Gly
375
Gin
Ile
Thr
val
val
455
Leu
Ala

Thr
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ser
Gly
val
360
Pro
Ser
Leu
Gly
Ash
440
Asn
Phe
Ala

Glu

sSer
Thr
345
ser
Glu
Leu
Arg
Glin
425
ASpP
Ala
Ala
Trp

Ala
505

Gin His
330
val Leu
Gly Cys
Ser Phe
Tyr Glu
395
Pro Glu

410
Glu Thr

Tyr Cys

Ala Asn

Glu val

475
GIn val
490
His Pro

l.eu
Asnh
His
ser
380
Lys
val
Tyr
Arg
Gly
460
Met
Gin

va’l

rage 25

Thr
Arg
Asp
365
Trp
Ala
Ile
Arg
Thr
445
Gly
Lys
Pro

Arg

Cys
Thr
350
Thr
ASD
Gly
Glu
ASp
430
ser
Ser
Tyr
Gly

val
510

Phe
335
Asp
Tyr
Thr
Pha
Ser
415
Trp
Ser
Arg
Ser
Ser

495
ser

Asp
Phe
Asn
Ser
Tyr
400
Phe
Ile
Gly
Tyr
TyrﬂV
480
Gly

Ser



