<110>

<120>

<130>

<140>
<141>

<150>
<151>

<160
<170>

Glykos Finland Oy
NATUNEN,
KANERVA, Anhne
HILTUNEN,
SALOHEIMO, Marlkku
VISKARTI, Heli
HUUSKONEN, Anne

<210> 1

<21l>
<212>
«213>

<400> 1

Met
1

Phe
Ala
Ser
Leu
65

Ser
va'l
Cys
Arg
His
145
His
Arg
l.eu
Glu
Thr
225
Trp
Leu

Ala

Leu
val
Pro
Leu
50

Glu
Gln
Pro
ASp
Pro
130
Glu
Ile
Lys
Gty
ASp
210
Tyr
ASN
Leu

Giu

147

445
PRT
Homo sapiens

Lys
Ala
Gly
35

Thr
Arg
Arg
vai
Arg
115
ser
Glu
Arg
Phe
Gin
195
ASp
Pro
AsD
Tyr

lLeu

Lys
Trp
20

Arg
Arg
Gln
Gly
Thr
100
Ser
Ala
Thr
Gln
GIn
180
val
Leu
Leu
Ash
Arg

260
Trp

Jari

Jukka

FUSTON ENZYMES

61567-20010.40

Gln
5

Asn
Pro
Glu
Arg
Arg
85

Pro
Thr
Glu
Ala
Pro
165
Gly
Phe
Glu
Leu
Gly
245
Thr

Ala

Not Yet Assigned
Concurrently Herewith

Us 61/417,144
2010-11-24

Ser
Ala
Pro
val
Gly
val
Ala
val
Leu
Gin
150
AsSp
Tyr
Arg
val
Lys
230
Lys
ASp
Glu

Ala
Leu
sSer
Ile
55

L.eu
Pro
Pro
Arg
Phe
135
Ala
Leu
Tyr
G1n
Ala
215
Ala
Glu
Phe

Leu

Gly
Leu
val
40

Arg
Leu
Thr
Ala
Arg
120
Pro
Ile
Sar
Lys
Phe
200
Pro
Asp
Gln
Phe

Glu

eolf-seq]

SEQUENCE LISTING

Leu
Leu
25

Saer
Leu
Gln
Ala
vatl
105
Cys
Ile
Ala
Ser
Ile
185
Arg
ASD
Pro
Met
Pro

265
Pro

FastSEQ for windows version 4.0

val Leu
10
ieu Phe

Ala Leu
Ala Gin

Gln Ile
75

Ala Pro

90

Ile Pro

Leu Asp
Ile val

Ser Tyr
155

Tle Ala

170

Ala Arg

Phe Pro
Phe Phe

Ser Leuy
235

val Asp

250

Gly Leu

Lys Trp
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Trp
Phe
Asp
Asp
Gly

Pro

Lys
Ser
140
Gly
val
His
Ala
Glu
220
Trp
Ala
Gly

Pro

Gly
Trp
Gly
45

Ala
ASp
Ala
Leu
Leu
125
GIn
Ser
Pro
Tyr
Ala
205
TYIr
Cys
Ser

Trp

Lys

Ala
Thr
30

Asp
Glu
Ala
Gln
val
110
Leu
ASp
Ala
Pro
Arg
190
val
Phe
val
Arg
Leu

270
Ala

Ile
15

Arg
Pro
val
el
Pro
95

Ile
His
Cys
val
Asp
175
Trp
val
Arg
Ser
Pro
255
Leu

Phe

Leu
Pro

Ala

Sar
80

Arg
Ala
Tyr
Gly
Thy
160
His
Ala
val
Ala
Ala
240
Glu
feu

Trp



Asp
Arg
305
His
Gln
Ala
Gln
Arg
38%
Leu
Arg

Pro

ASD
299
Pro
Gly
Phe
Tyr
val
370
val
Gly
Gly

Pro

<210> 2

<211>
<212>
<213>

<400> 2

Met
1

phe
Ala
Ser
Leu
65

Ser
val
Cys
Arg
His
145
His
Arg
LeL
Glu
Thr
225
Trp
Leu
Ala
ASp

Arg

Leu
val
Pro
Leu
50

Glu
Gln
Pro
Asp
Pro
130
Glu
Ile
Lys
Gly
ASD
210
Tyr
Asn
Leu
Glu
Asp

290
Pro

275
Trp

Glu
Gln
val
Asp
355
Glu
Gln
val
Tle

Pro
435

445
PRT
Pan troglodytes

LyS
Ala
Gly
35

Thr
Arg
Arg
val
Arg
115
Ser
Glu
Arg
Phe
Gin
195
ASD
Pro
Asp
Tyr
Leu
275
Trp

Glu

Met
Tle
Phe
His
340
Arg
LyS
Tyr
Met
val

420
Thr

Lys
Trp
20

Arg
Arg
Gin
Gly
Thr
100
Sar
Ala
Thr
Gln
Gln
180
val
Leu
Leu
AsSh
Arg
260
Trp
Met

Ile

Arg
Ser
Phe
325
Phe
ASp
val
Thr
ASp
405
Thr

Trp

Gln
5

Asn
Pro
Glu
Arg
Arg
85

Pro
Thr
Gliu
Ala
Pro
165
Gly
Phe
Glu
leu
Gly
245
Thr
Ala
Arg

sSer

Arg
Arg
310
AsSp
Thr
Phe
Arg
Gly
390
Asp
Phe

Glu

ser
Ala
Pro
val
Gly
val
Ala
val
Leu
Gln
150
Asp
Tyr
Arg
val
LyS
230
Lys
Asp
Glu
Arg

Arg

Pro
295
Thr
Gln
GIn
Ley
Thr
375
Arg
Leu
Gln

Gly

Ala
Ley
Ser
Ile
55

Ley
1o
Pro
Arg
Phe
135
Ala
Leu
Tyr
Gln
Ala
215
Ala
Glu
Phe
Leu
Pro

295
Thr

280
Glu

Met
His
Leu
Ala
360
Asn
ASD
Lys
Phe

TYyr
440

Gly
Leu
val
40

Arg
Leu
Thr
Ala
Arg
120
Pro
Ile
ser
Lys
Phe
200
Pro
ASD
Gln
Phe
Glu
280
Glu

Met

eclf-seql

GIn Arg

Thr Phe

teu Lys
330

Asp Leu

345

Arg val

AsSp Arg
Ser Phe

Ser Gly
410

Arg Gly

425

Asp Pro

Leu val
10

Ley Leu

25

Ser Ala

Leu Ala
Gln Gin
Ala Ala
val Ile
105
Cys Leu
Ile Ile
Ala Ser
Ser Ile
170
ITe Ala
185
Gly Phe
Asp Phe
Pro Ser
Met val
250
Pro Gly
265
Pro Lys
Gin Arg

Thr prhe

G1In
Gly
315
Phe
Ser
Tyr
Lys
LYS
395
val
Arg

Ser

l.eu
fhe
Leu
Gin
Tle
75

Pro
Pro
ASp
val
Tyr
155
Ala
Arg
Pro
Phe
lLeu
235
ASD
Ley
Trp
Glin

Gly

Page 2

Gly
300
Arg
Ite
Tyr
Gly
Glu
380
Ala
Pro

Arg

Trp

Trp
rhe
AsD
AsSp
60

Gily

Pro

lLYS
Ser
140
Gly
val
His
Ala
Glu
220
Trp
Ala
Gly
Pro
Gly

360
Arg

Gly
Trp
Asp
Ala
ASp
ala
Leu
Leu
125
Gtn
Ser
Pro
Tyr
Ala
205
Tyr
Cys
ser
Trp
Lys
285
Arg

Lys

Ala
Gly
Leu
GlIn
350
Pro
Gly
Ala
Ala

His
430

Ala
Thr
30

ASD
Glu
Ala
Gln
val
110
l.eu
Asp
Ala
Pro
Arg
190
val
Phe
val
Arg
Leu
270
Ala
Ala

Gly

Cys
val
Asn
335
Arg
GlIn
Glu
Lys
Gly

415
Leu

Ile
15

Arg
Pro
val
Leu
Pro
95

Ile
His
Cys
val
Asp
175
Trp
va'l
Gln
Ser
Pro
255
Leu
Phe
Cys

val

Ser
320
Gln
Glu
Leuy
val
Ala
400
Tyr

Ala

Leu
Pro
Ala
Glu
sSer

80
Arg

Tyr
Gly
Thr
160
His
Ala
val
Ala
Ala
240
Glu
Leu
Trp
Ile

Ser



eolf-seql
305 310 315 320
His Gly Gln vhe Phe Asp GIn His Leu Lys Phe Ile Lys Leu Asn GIn
325 330 - 335
Gln Phe val His Phe Thr Gln Leu Asp Leu Ser Tyr Leu Gln Arg Glu
340 345 350
Ala Tyr Asp Arg Asp Phe teu Ala Arg val Tyr Gly Ala Pro Gln Leu
355 360 365
Gln val Glu Lys val Arg Thr Asn Asp Arg Lys Glu Leu Gly Glu val
370 375 380
Arg val GIn Tyr Thr Gly Arg Asp Ser Phe Lys Ala pPhe ala Lys Ala
38% 390 395 400
Leu Gly val Met Asp Asp Leu Lys Ser Gly val Pro Arg Ala Gly Tyr
405 410 415
Arg Gly Ite val Thr phe Gin phe Arg Gly Arg Arg val His Leu Ala
420 425 430
Pro Pro Pro Thr Trp Glu Gly Tyr Asp Pro Ser Trp Asn
435 440 445

<210> 3

<211> 445

<212> PRT

<213> Pongo abelii

<400> 3
Met Leu Lys Lys Gin Ser Ala Gly Leu val Leu Trp Gly Ala Ile Leu

Phe val Ala Trp Asn Ala Leu Leu Leu Leu Phe Phe Trp Thr Arg Pro
20 25 30
Ala Pro Gly Arg Pro Pro Ser val Ser Ala Leu Asp Asp Asp Pro Ala

ser LSu Thr Arg Glu val Ile Arg Leu Ala Gln Asp ATa Glu val Glu
5 55 60
Leu Glu Arg Gln Arg Gly Leu Leu Gln Gln Ile Gly Asp Ala Leu Trp
65 70 75 80
Ser GIn Arg Giy Arg val pro Thr Pro Ala Leu Pro Ala Gln Pro Arg
85 90 95
val pro Ala Thr Pro Ala Pro Ala val Ile Pro Ile Leu val Ile Ala
100 105 110
Cys Asp Arg Ser Thr val Arg Arg Cys Leu Asp Lys Leu Leu Gln Tyr
115 120 125
Arg Pro Ser Ala Glu teu pPhe Pro Ile Ile val Ser GIn Asp Cys Gly
130 135 140
His Glu Glu Thr aAla GIn Ala fle Ala Ser Tyr Gly sSer Ala val Thr
145 150 155 169
His ITe Arg Gln Pro Asp Leu Ser Ser Ile Ala val Pro Pro Asp His
165 170 175
Arg Lys Phe Gln Gly Tyr Tyr Lys Ile Ala Arg His Tyr Arg Trp Ala
180 185 190
Leu Gly Gln Ile phe Gin Arg Phe Arg Phe Pro Ala Ala val val val
195 200 205
Glu Asp Asp Leu Glu val Ala Pro Asp Phe Phe Glu Tyr rhe Gin Ala
210 215 220
Thr Tyr Pro teu Leu Lys Ala Asp Pro Ser Leu Trp Cys val Ser Ala
225 230 235 240
Trp Asn Asp Asn Gly Lys Glu GIn Met val Asp Ala Ser Lys Pro Glu
245 250 255
Leu Leu Tyr Arg Thr Asp Phe Phe pPro Gly teu Gly Trp Leu Leu Leu
269 265 270
Ala Glu Leu Trp Ala Glu Leu Glu Pro Lys Trp Pro Lys Ala pPhe Trp
275 280 285
Asp Asp Trp Met Arg Arg Pro Glu GIn Arg Lys Gly Arg Ala Cys Ile
290 295 300
Arg Pro Glu Ile Ser Arg Thr Met Thr phe Gly Arg tys Gly val Ser
305 310 315 320
His Gly Gin Phe Phe Asp Gln His Leu Lys Phe Ile Lys Leu Asn Gln
325 330 335
G1n Phe val His pPhe Thr Gln Leu Asp Leu Ser Tyr Lteu Gln Arg Glu

Page 3



Tyr

Gln val

370
vaji

Gly
Gly

Pro

<216> 4

<211>
<Z21Z2>
<213>

<400> 4

Met
1

Phe
Ala
Ser
Leu
65
Ser
val
Cys
Arg
His
145
His
Arg
Leu
Glu
Thr
225
Trp
Leu
Ala
ASD
Arg
305
His
Gin
Ala

Gin

Leu
val
Pro
Leu
50

Glu
Gln
Pro
ASp
Pro
130
Glu
Ile
LysS
Gly
AsSp
210
Tyr
Asn
Leu
Glu
Asp
290
Pro
Gly
Phe
Tyr

val

ASp
Glu
Gln
val
Ite

Pro
435

445
PRT
Macaca mulatta

Lys
Ala
Gly
35

Thr
Arg
Arg
val
Arg
115
Ser
Glu
Arg
Phe
Gln
195
ASD
Pro
Asp
Tyr
leu
275
Trp
Glu
Gln
val
Asp

355
Glu

Lys
Trp
20

Arg
ATQ
G1ln
Gly
Thr
100
Sar
Ala
Thr
Gln
Gln
180
vati
Ley
lLeu
Asn
Arg
260
Trp
Met
I'la
Phe
His
340
Arg

LYS

ASp
val
Thr
AsSp
405
Thi

Trp

GIn
5

Asn
Pro
Glu
Arg
Arg
85

Pro
Thr
Glu
Ala
Pro
165
Gly
Fhe
Glu
Leu
Gly
245
Thr
Ala
Arg
Ser
Phe
325
Phe
ASD

val

Phe

Arg
Gly
390
AsSp
Phe

Glu

Ser
Ala
Pro
val
Gly
val
Ala
val
Arg
Gin
150
Asp
Tyr
His
val
LYS
230
Lys
ASp
Glu
Arg
Arg
310
Asp
Thr
Phe

ATg

Leu
Thr
375
Arg

Leu

Gly

Ala
Leu
Ser
Ile
55

Leu
Pro
Pro
Arg
Phe
135
Ala
Leu
Tyr
Arg
Ala
215
Ala
Glu
Phe
Leu
Pro
295
Thr
G1In
Gln
Ley

Thr

Ala
360

Asn A

Asp
Lys
Phe

TYr
449

Gly
Leu
va'l
40

Arg
Leu
Thr
Ala
Arg
120
Pro
Ile
Ser
LYysS
Phe
200
Pro
Asp
Gln
Pha
Glu
280
Glu
Met
His
Leu
Ala

360
Asn

Leu
Leu
25

Ser
Leu
Gin
Ala
val
105
Cys
Ile
ala
Ser
Ile
185
Arg
Asp
Pro
Met
Pro
265
FPro
Glin
Thr
Leu
ASp
345
Arg

ASp

eolf-seql

val

n Arg

phe
Gly
410
Gly

Pro

val
10

Leu
Ala
Ala
Gin
Gly
90

Ile
Leu
Ile
Ser
ile
170
Ala
Phe
Phe
Ser
val
250
Gly
Lys
Arg
Phe
Lys
330
ey
val

APrg

Tyr
Lys
LYS
395
val
Arg

Ser

teu
Phe
Leu
Gln
Ile
75

Pro
Pro
ASp
val
TYyr
155
Ala
Arg
Pro
Phe
teu
235
ASp
Leu
Trp
Lys
Gly
315
Phe
Ser

TYr

Lys

Page 4

Gly
Glu
380
Ala
Pro
Arg

Trp

Trp
Phe
ASn
Asp
Gly
Pro
ITe
Lys
Ser
140
Gly
val
His
Ala
Glu
220
Trp
ser
Gly
Pro
Gly
300
Arg
Tle
Tyr
Ala

Glu

Ala
365
Lay
Phe
Arg
val

Asn
445

Gly
Trp
ASp
45

Ala
Asp
Ala
L.eu
Leu
125
Gln
Ser
Pro
Tyr
Ala
205
Tyr
Cys
Gly
Tro
Lys
285
Arg
Lys
Lys
Leu
Ala

365
Leu

Ala
Thr
30

ASp
Glu
Ala
Gln
va'l
110
Ley
Asp
Ala
Pro
Arg
190
val
Phe
val
Lys
Leu
270
Ala
Ala
Gly
Leu
Gln
350
Pro

Gly

Gin

v Glu

Lys
Gly

415
Leu

Ile
15

Arg
Pro
vai
Leu
Pro
95

Ile
His
Cys
val
Asp
175
Trp
val
Gln
ser
Pro
255
Leu
Phe
Cys
val
Asn
335
Arg
Gln

Glu

Leu
val
Ala
400
Tyr

Ala

Ley
Pro
Ala
GTu
Trp
80

His

Ala

ser
320
G1In
Glu
Leu

val



7
a

< W
wed ()

W
= VRO

r
8

(2]
N

1

i

Arg Gly

Pro Pro

<210> 5

Gln
vall
Ile

Pro
435

<211> 447
<212> PRT

<213» Cricetulus griseus

<400> 5

Met Ley
1

phe val

Ala Pro

ser Leu
50

Leu Glu

55

Led Trp

Pro Arg
ITe Ala

His Tyr
130

Cys Gly

145

val Thr

Asp His
Trp Ala

val val
210

GIn Ala

225

ser Ala

Pro G1lu
Leuy Met

Phe Trp
290

Cys Ile

305

val Ser

Asn GlIn
Arg Glu

Leu Leu
376

Glu vai

385

Lys Ala

LyS
Gly
Gly
35

Thr
Arg
Arg
val
Cys
115
Arg
His
His
Arg
Leu
185
Glu
Thr
Trp
Leu
Ala
275
ASp
Arg
His
Gln
Ala
355
Gln
Arg

Leu

Tyr
Met
va'

420
Thr

Lys
Trp
20

Arg
Arg
Gin
Gin
Pro
100
ASp
Pro
Giu
Ile
Lys
180
Gly
ASD
Tyr
Asn
Leu
260
Glu
ASD
Pro
Gly
Phe
340
Tyr
val
val

Gly

Thr
ASD
405
Thr

Trp

Gn
5

Asn
Pro
Glu
Arg
Arg
85

Ala
Arg
Ser
Glu
Arg
165
Phe
Gln
Asp
Pro
Asp
245
Tyr
Leu
Trp
Glu
Gln
325
val
Asp
Glu
Glin

val

Gly
390
Asp
Phe

Glu

Ser
Ala
Pro
val
Gly
70

Trp
Thr
Ser
Ala
Thr
150
Gln
Gln
Ile
tey
Leu
230
Asn
Arg
Trp
Met
Ile
310
Phe
Ser
Arg
Lys
TYr

390
Met

Gly

Ala
Leu
ser
Phe
55

Leu
Lys
Pro
Thr
Gilu
135
Ala
Pro
Gly
Phe
Glu
215
Ley
Gly
The
Thr
Arg
295
Ser
Phe
Phe
Asp
val
375
Thr

Asp

Gly
Leu
ASp
40

Arg
Leu
val
Ser
val
120
His
Gln
ASD
Tyr
Asn
200
val
Arg
Lys
ASDP
Glu
280
Arg
Arg
Asp
Thr
Phe
360
Arg
Ser

Asp

Ser

Sar

Arg
425
Asp

Leu
Leu
25

Ser
l.eu
Gin
Pro
Pro
105
Arg
Phe
val
Leuy
Ty
185
Lys
Ala
Thr
Glu
Phe
265
L.eu
Pro
Thr
Gin
Gin
345
Leu
Thr
Arg

Leu

aolt-seq]

Phe

Gly
410
Gly

Pro

val
10

Ley
Ala
Ala
Gln
Thr
a0

Ala
Arg
Pro
Ile
Ser
170
Lys
Phe
Pro
Asp
Gin
250
Phe
Glu
Glu
Met
His
330
l.eu
aAla
Asn
AsSp

Lys

Lys
395
val
Arg

Ser

Lau
Phe
Ile
Glu
Ile
75

val
val
Cys
Ile
Ala

155
Asn

Lys
AsSp
Pro
235
Met
Pro
Pro
Gin
Thr
315
Leu
Asp
Arg
Asp
ser

395
ser

Page 5

380
Ala

Pro A

Arg

Trp

Trp
Phe
Asp
ASp

Arg

Leu
Ile
140
Ser
Tle
Ala
Phe
FPhe
220
Ser
va'l
Gly
LYS
Arg
300
Phe
Lys
l.eu
val
Glin
380
Phe

Gly

Phe

va'l

Asn
445

Gly
Trp
Asp
45

Ala
Glu
Pro
Pro
ASp
125
val
Tyr
Atla
Arg
Pro
205
Phe
Leu
ASD
Leu
Trp
285
LYS
Gly
Phe
Ser
TYr
365
LYS
Lys

val

Ala

Ala

His
430

Ala
Thr
30

ASPp
Glu
His
Pro
Ite
110
LyS
Ser
Gly
val
His
190
Ala
Glu
Trp
Ser
Gly
270
Pro
Gly
Arg
Ile
Tyr
350
Ser
Glu
Ala

Pro

Lys
Gly

415
Leu

Ile
15

Arg
Pro

val

Ala
95

Leu
Leu
Gln
ser
Pro
175
Tyr
Ala
Tyr
Cys
Sar
255
Trp
Lys
Arg
Lys
Lys
335
Leu
Ala
Leu

Phe

Arg

Ala
400

Ty
Ty

Ala

Leu
Pro
Ala
Glu
Ala
80

Trp
val
Leu
ASp
Ala
160
Pro
Arg
va'l
Phe
va'l
240
LysS
Leu
Ala
Ala
Gly
320
Leu
Gln
Pro
Gly
Ala

400
Ala



445

Gly Tyr Arg Gly val val

L8l

420

Thr

Ala Pro Pro Glin Thr Trp

<210> 6

<211>
<212>
<213>

<400> 6

Met
1

Phe
Ala
Ser
Leuy
65

Leu
Pro
Ile
His
Cys
145
val
ASp
Trp
val
GIn
225
ser
Pro
Leu
Phe
Cys
305
val
Asn
Arg
Gln
Glu
385
Lys
Gly

Leu

lLeu
val
Pro
Leu
50

Glu
Trp
Aryg
Ala
Tyr
130
Gly
Tht
His
Ala
val
210
Ala
Ala
Glu
Leu
Trp
290
Ile
Ser
Gln
Glu
Leu
370
val
Ala
Tyr

Ala

435

447
PRT _
Rattus norvegicus

LYS
Gly
Gly
35

Thr
Arg
Arg
val
Cys
115
Arg
His
His
Arg
Leu
195
Glu
Thr
Trp
fey
Ala
275
ASD
ATgQ
His
Gln
Ala
355
Gin
Arg
teu
Arg

Pro

Lys
Trp
20

Arg
Arg
GIn
Gin
Pro
100
ASD

Pro

Leu
260
AsSp
ASDP
Pro
Gly
Phe
340
Tyr
val
val
Gly
Gly

420
Pro

Glin
5

ASn
Leu
Glu
Arg
Arg
85

Gly
Arg
Ser
Giu
Arg
165
Phe
Gln
Asp
Pro
ASD
245
Tyr
Leu
Trp
Glu
Gln
325
val
Asp
Glu
Gin
vai
405
Ile

Glu

Ser
Ala
Pro
val
Gly
70

Trp
Thr
Ser
Ala
Thr
150
GIn
Gln
Ile
Leu
Ley
230
Asn
Arg
Trp
Met
Ile
310
rhe
Pro
Arg
Lys
Tyr
380
Met
val

Thr

Ala
Leu
sar
Ile
55

Leu
Arg
Pro
Thr
Glu
135
Ala
Pro
Gly
Phe
Glu
215
Leu
Gly
Thr
Ala
Arg
295
Ser
Phe
phe
Asp
vai
375
Thr
ASp
Thr

Trp

Gly
Leu
ASp
40

His

leu

Gln
425

Leu
Leu
25
Sar
lL.eu
Gln
Pro
Pro
105
Arg
Phe
val
Leu
TYr
185
Lys
aAla
Ala
Giu
Phe
265
Leu
Pro
Thr
GIn
Gln
345
Leu
Thr
Arg
Leu
Gln

425
Gly

410
Phe Arg

Tyr Asp

i

val Leu
10
Leu Phe

Ala Leu
Ala Glu

Gln 1le
75

Thr val

90

Ala vatl

Arg Cys
Pro Iie

ITe Ala
155

Ser Asn

176

Lys 1le

Phe Lys
Pro Asp

ASp Pro
235

Gin Met

250

Phe Pro

Glu Pro
Glu Gin

Met Thr
315

His Leu

330

Leu Asp

Ala Glin
Asn Asp

ASp Ser
395

Lys Ser

410

Phe Arg

Tyr Asp
Page ©

eolf-seq!

Gly

Pro

Trp
rhe
Gly
Asp
60

Lys
Ala
Ile
Leu
Ile

1490
ser

Ala
Phe
Phe
220
Ser
va'l
Gly
LYS
Arg
300
Phe
LyS
Leu
val
Arg
380
Phe
Gly
Gly

Pro

Gly
Trp
Asp
Ala
Glu
Pro
Pro
ASD
125
val
Tyr
Ala
Arg
Pro
205
Phe
Leu
Asp
Leu
Trp
285
Lys
Gly
Phe
Ser
Tyr
365
Lys
LYS
val
Arg

Ser

Arg
430

Trp

Ala
Thr
30

ASp
Glu
His
Pro
Ile
110
LyS
Ser
Gly
val
His
190
Ada
Glu
Trp
Ser
Gly
270
Pro
Gly
Arg
Ile
Tyr
350
Gly
Glu
Ala
Pro
Arg

430
Trp

415
val

Ash

Ile
15

Arg
Pro
Ala
Tyr
Ala
95

ey
Leu
Gin
Thr
Gln
175
Tyr
Ala
Tyr
Cys
Ser
255
Trp
Lys
Arg
Lys
LYS
335
fay
Ala
Leu
Phe
Arg
415
val

Asn

His

Ile
Pro
Ala
Glu
Ser
80

Trp
va'l
Ley
ASP
Ala
160
Pro
Arg
val
Phe
val
240
Lys
Leu
Ala
Ala
Gly
320
Leu
Gln
Pro
Gly
Ala
400
Ala

His



210y 7

R ARV

<211>
<212>
<213>

<400> 7

Met
1

Phe
Ala
Ser
Leu
65

Leu
Pro
Ile
His
Cys
145
val
ASp
Trp
val
GIn
225
Ser
Pro
Leu
Phe
Cys
305
val
ASN
GIn
Gln
Gtu
385
Lys
Gly

Leu

Leu
va'
Pro
l.eu
50

Glu
Trp
Arg
Ala
Tyr
130
Gly
Thr
His
Ala
val
210
Ala
Ala
Glu
Leu
Trp
290
Ile
Ser
Gln
Glu
Leu
370
val
Ala
Tyr

Ala

<210> 8

435

447
PRT
Mus muscuius

LYS
Gly
Gly
35

Thr
Arg
Arg
val
Cys
115
Arg
Hig
His
Arg
Leu
195
Glu
Thr
Trp
Ley
Ala
275
ASP
Arg
His
Gln
Ala
355
Gln
Arg
Leu
Arg

Pro
435

LYS
Trp
20

Arg
Arg
Gin
Gln
Pro
100
AsSD

Pro

Ley
260
Asp
Asp
Pro
Gly
Phe
340
Tyr
val
val
Gly
Gly

420
Pro

Gln
5

AsSn
Leu
Glu
Arg
Arg
85

val
Arg
Ser
Glu
Arg
165
Phe
Gln
ASD
Pro
ASD
245
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Trp
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L.eu
Pro
295
Thr
Gin
Gln
Leu
Thr
375
Arg
Ley

Lau

Gly

Ley
Ser

Ile

Glu
40

Ara
S

Leu

His
Leu
Ala
360
Ser
Asp
LysS
Phe
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Gly
Gly

Pro

Trp
Phe
ASp
AsSD
60

Arg
Ala
ITe

Leu

Pro
ASD
125
val
Tyr
Thr
Arg
Pro
205
Phe
Leu
Asp
Leu
Trop
285
Gln
Gly
Phe
Ser
Tyr
365
Ser
Lys
val
ATy

Ser
445

Gly
Trp
Asp
Ala
Glu
Pro
Pro

Asp

Ie
110
LYS
Ser
Gly
va'l
His
190
ATa
Glu
Trp
Ser
Gly
270
Pro
Gly
Arg
Iie
Tyr
350
Gly
Glu
Ala
Pro
Arg
430
Trp

Ala
Thr
30

Asp
Glu
His
Pro
Ile

110
Lys

a5
Leu

Leu
Gln
Ser
Pro
175
Tyr
Ala
Tyr
Cys
Ser
255
Trp
Arg
Arg
Lys
Lys
335
Leu
Ala
Leu
Phe
AFg
415
val

Asn

Ile
15

Arg
Pro
val
His
va'tl
95

Leu

Leu

val
ieu
ASp
Ala
160
Pro
Arg
val
Phe
va’l
240
Lvys
Leuy
Ala
Ala
Gly
320
Leu
Arg
Pro
Gly
Ala
400
Ala

His

Leu
Pro
Ala
Glu
Ala
80

Pro

val

Leu



Asn Tyr
130

cvs GlLy
CVE GlLy

145
val Met

Asp His
Trp Ala
val val

210

Gin Ala
225

Ser Ala T

Pro Glu
Leu Leu

Phe Trp
290

Cys val

305

val Ser

Asn Glin
GIn Glu
Leu Leu
370
Glu val
385
Lys Ala
Gly Tyr

Leu Ala

<210> 14
<211> 447
<212> PRT
<213> Equus

<400 14

Met Leu
PHe val
Ser Pro

Gty Leu
50

Leu Glu

65

Arg Trp

Pro His

His Tyr
130
Cys Gly

Lys
Ala
sar
35

Thr
Arg
Ser
val
Cys
115
Arg

His

Pro Ser Ala

clu gl Tiﬂr‘

"""""" 150
ITe Arg GIn

iLys pPhe Gln
Gly Gln val
ASD AsSp Ley

Tyr Pro Leu
230
Asn Asp Asn
245
Leu Tyr Arg
260
Glu Leu Trp

Asp Trp Met

Pro Glu Ile
310
Gly Gin Phe
325
Phe val Pro
340
Tyr Asp Arg

val Glu Lys

val Gln Tyr
390
Gly val met
405
Gly Ite val
420
Pro Gin Thr

cabalius

1ys Gin Ser
5

Trp Asn Ala

20

Arg Leu Pro

Arg Lys val

Gin Arg Gly
70
Gln Trp Trp
85
Ser val Thr
100
AsSp Arg Ser

Pro Ser Ala

Giu Glu Thr

Ala
Arg
295
s5er
Phe
phe
Asp
val
375
Thr
ASD
Ser

Trp

Leu
ser
Ile
55

Leu
Arg
Ser
Thr
Glu

135
Ala

eolf-seql

Pro Ile

Ile
140

Wi Wt LTRSS Al 2t

Phe
360
Arg
Ser
ASp
Phe

ASD
440

Gly
Leu
AspD
40

His
l.eu
val
Leu
val
120
His

Gln

Glu
Phe
265
Leu
Pro
Thr
Gln
Glin
345
Leu
Thr
Arg
Ley
Leu

425
Gly

l.eu
Leu
25

Gly
Leu
Gln
Pro
Pro
105
Arg
phe

val

Pro Asp
ASp Pro
Gln Met
250
Phe Pro
Glu Pro
Glu Gln
Met Thr
His Leu
330
Leu ASD
Ala Arg
Ser Glu
Asp Ser
395
Lys Ser
410
Tyr Arg

Tyr Asp

val lLeu
10
Leu Phe

Thr Leu
Ala Gln
Gln Ile
75

Thr val
90

Ala val
Arg Cys
Pro Ile

ITe Ala
Page 13

Lys
Arg
300
Phe
Lys
lLeu
val
Arg
380
Phe
Gly
Gly

Pro

Trp
Phe
Asp
ASD
&0

Arg
Pro
Tte
Leu
Ile

140
ser

Ser
TYr
365
Ser
Lys
val
Arg

Ser
445

Gly
Trp
ASp
val
Glu
Pro
Pro
ASD
125
vai

Tyr

Ul
4]
=

[}
—

g

val
His
190
Ala
Glu
Trp
Ser
Gly
270
Pro
Gly

Arg

Tyr
350
Gly
Glu
Ala
Pro
Arg

430
Trp

Ala
Met
30

Asp
Glu
His
Pro
ile
110
Lys
Ser

Gly

Ala
TYrF
Cys
ser
255
Trp
Lys
Arg
Lys
Lys
335
Leu
Ala
Leu
Pha
Arg
415
val

Asn

Ile
15

Arg
Bro
vai
His
val
g5

Leu
Leu
GIn

Ser

AsSp
Ala
160
Pro
Arg
val

Phe
val

240
i.YS
Leu
Ala
Ala
Gly
320
Ley
Arg
Pro
Gin
Ala
400
Ala

Mis

Leu
Pro
The
Glu
Ala
80

Pro
val
Leu
ASp

Ala



145
val Thr

ASD His
Trp Ala
val val
210
Gln Ala
225
Ser Ala
Pro Giu
Leu Leu
Phe Trp
290
Cys val
305
val ser
Asn Gln
Gin Glu
Leu Leu
370
Glu val
385
iys Ala
Gly Tyr

Leu Ala

<210> 15

His

Ley
195
Glu
Thr
Trp
Leuy
Ala
275
ASp
Arg
His
His
Ala
355
Glin
Arg
Leu
Arg

Pro
435

<211> 447
<212> PRT
<213> Monodelphis domestica

<400> 15

Met Leu
1

Phe val

Leu Pro

Ser Leu
50

Leu Glu

65

Leu Trp

Ser His

Ile Ala

His Tyr
130

Cys Gly

145

Ile Met

Glu His

LYS
Ala
Gly
35

ser
Arg
AsSn
Pro
Cys
115
Arg
His
His

Arg

Iie

L Lys
o L

180
Ala

AsSp
Tyr
ASRH
Leu
260
Glu
Asp
Pro
Gly
Phe
340
TYr
val
val
Gly
Gly

420
Pro

Lys
Trp
20

Gly
Arg
Gln
Gln
Thr
100
Asp
Pro
LysS
Ile

LysS

Arg
165
Phe
G1In
ASp
Pro
ASp
245
Tyr
Leu
Trp
Glu
Gln
325
val
ASD
Glu
Glin
val
405
Tle

Gln

Gln
5
ASD
Pro
Arg
His
Arg
85
val
Arg
Ser
va'l
LYyS

165
Phe

150
Gin

Gin
val
Leu
Leu
230
Ash
Arg
Trp
Met
Ile
310
Pha
Pro
LYs
LYS
Tyr
390
Met
val

Thr

Ser
Ala
Ser
val
val
70

Gln
Ala
ser
Ala
Thr
150
Gin

Glin

Pro

Gly T

Phe
Glu
215
Leu
Gly

Thr

Arg
295
Ser
Phe
phe
Asp
val
375
Thr
Asp
ser

Trp

Ala
Leu
Ser
Ile
55

Leu
Gln
Pro
Thr
Glu
135
Ala

Pro

Gly

Gly
Leu
Glu
40

Arg
Lel
val
Thr
val
120
Arg
Gln
Asp

Tyr

Leu
Tyr
185
Arg
Ala
Ala
Glu
Phe
265
Leu
Pro
Thr
Gln
Gin
345
Leu
Thr
Arg
ey
Ley

425
Gly

Leu

Leu.

25
Asp

Leu
Gln
Ala
Thr
105
Arg
Phe
va'l

Leu

Tyr

Ser
170
LysS
phe
Pro
ASp
Gin
250
Phe
Glu
Glu
Met
His
330
Leu
Ala
Gly
ASPD
Lys
410
Phe

Tyr

val
10

Phe
Pro
Atla
Gln
Thr
a0

Phe
Arg
Pro
ITe
Ser

170
LYysS
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155
Asn

Ile
Lys
Asp
Pro
235
MeT
Pro
Pro
Gln
Thr
315
Ley
Asp
Ary
Glu
sar
305
Ser
Arg

ASp

Leu
Phe
Phe
Gln
Ile
75

Ala
val
Cys
Iie
Ala
155

Ser

Ile

eolf-seql

Itle
Alta
Phe
Phe
220
Ser
val
Gly
Lys
Arg
300
Phe
Lys
Leu
val
Arg
380
phe
Gly
Gly

Pro

Trop
Phe
Ala
Glu
Gln
Gly
Leu
Leu
ITe
140
Ser

Ite

Ala

Ala

Pro
205
phe
Ley
ASp
Leu
Trp
285
G1n
Gly
Phe
Ser
Tyl
365
Ser
Lys
val
Arg

Ser
445

Gly
Trp
ASh
45

Ala
Lys
Pro
Pro
Asp
125
val
Tyr
Pro

Arg

val

His
0 His

190
Ala

Glu
Trp
Ser
Gly
270
Pro
Gly
Ary
Ile
TYF
350
Gly
Glu
Ala
Pro
Arg

430
Trp

Ala
Ala
30

ASD
Glu
His
Pro
Ile
110
Lys
Ser
Gly
va'l

His

Pro
175
TVr
Ala
Tyr
Cys
Ser
255
Trp
Lys
Arg
Ile
Lys
335
Leu
Ala
ey
phe
Arg
415
val

Asn

Ile
15

Arg
Pro
Ile
Ser
Ala
95

Leu
feu
Gin
AN
Pro

175
Tyr

160
Pro

Arg
val
Phe
val
240
Lys
Leu
Ala
Ala
Gly
320
Leu
Arg
Pro
Gly
Ala
400
Ala

His

Leu
Pro
Ala
Glu
val
val
val
Leu
ASD
Ala
160
Thr

Arg



Trp
va'l
GIn
225
ser
Pro
Leu
Phe
Cys
305
val
Ash
Gln
Gln
Glu
385
Lys
Sar

Leu

<210>
<211>
<212>
<213>

<400>

Ala
val
210
Ala
Ala
Asp
Leuy
Trp
290
Leu
Ser
Gln
Glu
val
370
val
Ala
Tyr

Ala

156
438
PRY
Salmo

16

Ley
195

Glu |

Thy
Trp
Ley
Ala
275
ASD
Arg
Glin
Gly
Ala
355
GIn
Arg
leu

Arg

Pro
435

Met Leu Arg

1

val ala Trp

ser
Leu
Glu
65

Trp
val
Arg
Pro
Ile
145
Ser
Lys

l.eu

Pro

Gly
Ala
50

Met
Ghu
val
Cys
Ite
130
Gly
ASD
Ile

Ser

ASD

Arg
35

Gly
Gin
Gln
Ila
Leu
115
Ile
Ser
Ile
ser
His
1985
Phe

Leu
260
Glu
ASp
Pro
Gly
Phe
340
Tyr
val
vai
Gly
Gly

420
Pro

salar

Lys
Asn
20

Glu
ASp
Arg
Pro
Pro
100
Asp
val
Tyr
Ala
Arg
180
Ser

Phe

Arg
5
Ala
Glu
val
Lys
AsSh
85
Ile
Lys
Ser
Gly
val
165
His
ser

Glu

Asn
Arg
Trp
Met
Ile
310
Phe
Phe
Arg
Glu
Tyr
390
Met
val

ASD

Gly
val
Arg
fle

Tle

Ser
150
Arg
Tyr
val

Tyr

rhe

1 Glu

215
Leu

Gly
Thr
ASD
Arg
295
Ser
Phe
Phe
Asp
Leu
375
Arg
Asp
ser

Trp

Ser
va'l
Glu
His
55

Leu
ASn
va'l
Leu
AsSp
135
Gln
Pro
Arg
va]l

Phe

Arg
200
val
Arg
Lys
ASD
Glu
280
Gin
Arg
ASp
Thr
Phe
360
Lys
Gly
Asp
Phe

Thr
440

Ala
vai
Met
40

Met
Leu
Gly
Ile
Glu
120
Cys
val
Glu
Trp
Ile

200
Arg

eolf-seql

185
Thr pPhe

Ala Prno
Thr Asp

Glu G1n
250

Phe Phe

265

Leu Glu

Pro Glu
Thr Met

GIn His
330

GlIn Leu

345

ser Ala

ser Asn
Arg Asp

Leu Lys
410

Leu Phe

425

Gly Tyr

Ile Leu
10

Leu Tyr

25

Asp Gly

Ala Glu
Gln Ilae

Ala ser
S0

Ala Cys

1065

TYr Arg

Gly His

Thr His

His Lys
170

Ala Leu

185

val Glu

Ser Leu
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Lys
Asn
Pro
235
Met
Pro
Pro
Glin
Thr
315
Leu
Asp
Arg
Gln
ser
305
Ser
Arg

ASp

Cys
Ley
Gly
Ala
Gln
75

Arg
ASH
Pro
Ala
Leu
155
Lys
Asn

Asp

His

Tyr
Pha
220
ser
va'l
Gly
Lys
Arg
300
Phe
Lys
Leuy
vai
Lys
380
Phe
Gly
Gly

Pro

Gly
Trp
ATg
Phe
G0

Gly
ITe
Arg
ser
Glu
140
Lys
Phe
Gln
AsSp

Pro

Gln
205
Phe
Leu
Asp
Ley
Trp
285
Arg
Gly
Phe
ser
Tyr
365
Gln
Arg
val
Arg

Ser
445

Ala
Gly
Gly
45

Glu
His
Gly
val
Ala
125
Thr
Gin
GIn
val
Leu

205
Ile

Prao
Arg

430
Trp

Phe
Arg
Gly
Ala
Arg
Pro
Thr
110
Glu
Ala
FPro
Gly
Phe
190
Glu

Leu

Lteu
Phe
Arg
415
va'l

Ser

Leu
15

Pro
Ala
Glu
Ser
Pro
va’l
Leuy
Gln
AsSp
Tyr
175
ASh
val

Lys

val
Phe
val
240
Arg
Leu

Ala

Ala

Gly
320
teu
Lys
Pro
Gly
Ata
400
Ala

Tyr

Phe
Leu
Asp
Leu
leu

80
Glin

Lys
TYyr
val
Leu
160
Tyr

Ser

Ser



210
Asp Leu Ser

225

Gly Tyr val
5 o

Phe Pro Gly

Glu Pr
Asp Gl
29
Leu Th
305
Tyr Le
Leu As
Lys Gl
Gly 61
37
Asp Gl
385
Lys Se
Ser Ar

Tyr As

<210>
<211>
<212>
«<213>

<400
Met Le

vai Al
Ser Pr
Arg Al

5G
val Al
GIn G1
Iie Pr
Iie pr

Leu As
13

o0 Lys
275

n Arg

0

r Phe

u Arg
o Leu

n val
355

n Leu

0

y Phe

rGly
g Gly

D Pro
435

17
452
PRT
banic

17
u Arg

a Trp
o Gly
35
a Glu
a Asp
n Ile
o Glu

o Ile

115
p LYS
0

Ile val ser

145
Ser Ty

val Al
ser Ar

Tyr Se

r Gly
a val
g His

195
r Ser

210

Phe prh
225
Thr Le

e Glu

u Trp

Leu Trp
ASp Pro
245
Leu Gly
Trp Pro
Arg Asp
Gly Arg
Tyr Iie
325
Ala Tyr
340
Tyr Ser
Lys Gly
Lys val
val Pro
405
Arg Arg

420
Thr Trp

rerio

LyS Arg
Asn val
20
Thr Phe
Gly Gly
Ala Phe
Gln Ser
85
Lys Ser
100
Leu val
Leu Tle
GIn Asp
ser Gln
165
Pro Pro
180
Tyr Lys
val val
Tyr Phe

Cys val

Cys
230
Ala
Trp
Gly
Arg
Lys
310
Lys
Leu

Ala

Leu
390
Arg
Ile

Ser

Ser
val
Asn
Lys
Glu
70

His
Lys
Tle
Glu
Cys
150
Leu
Gln
Trp
val
Arg

230
Ser

Pro
Leuy
Asn
Phe
55

Ala
Trp
Ser
Ala
His
135
Gly
Thr
His
Ala
val
215
Ala

Ala

Ser
Ala
Met
Phe
280
Cys
val
Asn
Glu
Leu
360
Pro
Lys
Gly

l.eu

Leu
Leu
Gln
40

Gly
Glu
Ser
Glu
Cys
120
Arg
His
His
Lys
Leu
200
Glu
Leu

Trp

eolf-seql
220

Ala Trp
AsSph feu

250
teu Lys
Trp Asp
Ile Arg

Ser Leu

Ser Glu
330

Glu Lys

345

val Lys

Phe Cys
Asn Leu
Tyr Arg

410

Ala Pro
425

val Ile
10
phe val
25
Asp Lys
Asn Ile
Leu Ala
val Trp
val Glu
105
Asn Arg
Pro Ser
Arg Glu
Ile Lys
170
L.ys Phe
185
Ser Gln
Asp Asp
His Pro

Asn Asp
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ASN
235
Leu
Glu
Asp
Pro
Gly
315
ehe
TYr
Tyr
Leu
Gly
395
Gly

Pro

Cys
Leu
Pro
Met
Ala
75

Asp
His
val
Ala
Thr

155
G1In

val
Ley
Met

235
Asn

ASpH

Hisg
380
val
val

Pro

Gly
Met
Gly
ASH
60

G1n
Ser
Thr
Thr
Glu
140
Ser
Pro
Gly
Phe
Glu
220
Leu

Gly

AsSh
Arg
Trp
Met
285
Ite
Phe
Pro
Glu
Glu
365
TYU
Met
val

Gly

Ala
Arg
Glu
45

Glu
Lys
Lys
Ala
val
125
Leu
Asp
ASp
Tyr
Asn
205
val
l.yS

Arg

Gly
Thr
val
270
Arg
sSer
Tyr
Phe
Ile
350
val
Leu
Glu

Ser

Trp
430

fhe
Arg
Thr
val
LYS
Asp
Pro
110
Lys
His
val
Leu
Tyr
190
Thr
Ala
Ser

ASp

Arg
Asn
255
Glu
Gln
Arg
ASp
Thr
335
rhe
Gin
Sep
ASH
Phe

415
ser

Ile
15
Pro

Glu

Ila
Gly
val
Arg
Pro
Ile
Ser
175
Lys
Phe
Pro
Asp

Gly

ASp
240
Phe
Leu
Pro
Thr
Lys
320
LysS
Glu
ATg
LYsS
Leu
400
Leu

Lys

Phe
ser
His
Arg
Leu
val
val
Cys
1te
Gly
160
ASp
Ile
Ser
ASD
Pro

240
Phe



val
Gly
Lys
Arg
305
Phe
Arg
Leuy
val
Leu
385
Phe
Gly
Gly

Pro

<210>
<211>
<212>
<213>

<400>

Met
1

Sar
Thr
Ala
His
65

Leu
Pro
vat
Leu
ASp
145
Ala
Pro
Arg
Ile
Phe
225
val

Gly

ASD
Ley
Trp
290
Lys
Gly
Phe
Ser
Tyr
370
ser
Lys
val
Lys

Ser
450

Pro
Trp
ASp
Glu
50

TYFr
Ala
Ser
val
Lys
130
Cys
val
Giu
Trp
val
210
Gin
Ser

Thr

18

448
PRT
Xenopus laevis

18

Pro
Gly
275
Pro
ASDP
Arg
Ile
Tyr
355
Ala
Gly
Ser
Pro
Arg

435
Trp

Arg
Asn
His
35

Ala
Ser
Pro
Pro
Ala
115
Tyr
Gly
Thr
His
Ala
195
val
Ala
Ala

Ser

Gly
260
Trp
Ala
Arg
LyS
Lys
340
Leu
Ala
ser
Leu
Arg
420
val

Ser

LysS
Ala
20

Ser
Glu
Gly
Leu
val
100
Cys
Arg
His
His
Arg
180
Leu
Glu
Thr
Trp

Leu

245
Lys

Met
Ser
Ser
Gly
325
Leu
Glu
ser
Gly
Ala
405
Ala

Tyr

val
S
Ile
Asp
L&au
Ley
Met
85
Gly
Asp
Pro
Glu
Ite
165
Lys
Asn
ASp
Leu
Asnh

245
Leu

Ala
Leuy
Phe
Cys
310
val
ASN
Lys
Leu
Pro
390
Arg
Gly

Leu

Ser
Leu
Leu
Glu
Leu
70

Pro
Ser
Arg
Ser
Glu
150
Lys
Phe
Gln
ASP
Fro
230
AsSp

Tyr

ser
Thr
Trp
295
Ile
Ser
Thr
Glu
val
375
Phe
Asn
Tyr

Ala

val
Leu
Thr
Lys

55
Asnh

Gly
Pro
Ala
135
Thr
Gin

Gln

Leuy
215
Leu
Ash

Arg

Leu
VS
280
Asp
Arg
leu
Glu
Lys
360
Thr
Arg
Leu

Arg

Pro
440

Ala
Leu
Ala
40

Gin
Gln
Lys
Pro
Ser
120
Glu
Gly
Pro
Gly
Phe
200
Glu
Leu

Gly

Ser

Leu
265
ASD
ASp
Pro
Gly
Phe
345
Tyr
Leu
val
Gly
Gly

425
Pro

Ala
TYyr
25

His
Lys
Gln
AsSnh
teu
105
val
LYS
Lys
Asp
Tyr
185
Lys
val
Gln
Lys

Asp

eolf-seql

250
Tyr

Ley
Trp
Glu
Gln
330
vatl
Asp
Glu
Gln
val
4710
Ala

Ala

Trp
10

Leu
val
Gly
Gln
Leu
S0

Pro
Arg
Phe
val
Leu
170
Tyr
ser
Ala
Lys
Glu

250
Phe
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Arg
Trp
Met
Ile
315
Phe
Pro
Glu
ASp
Tyr
365
Met
val

Gly

Gly

Met

ey
Pro
75

ASH
Ley
Arg
Pro
ITe
155
Ser
Lys
Met
Pro
Asp
235
Ala

Phe

Thr
Ala
Arg
300
Sar
TYF
Phe
Ser
Leu
380
Ser
Asp

Ser

Trp

Ala
Ser
Gin
Leu
&0

Ser
val
val
Cys
Ile
140
ASD
Glu
Ile
Gly
Asp
220
Arg

Leu

Pro

ASD
Glu
285
His
Arg
ASp
Thr
Phe
365
Lys
Ser
ASp
Phe

ser
445

Ala
Arg
Leu
45

Gin
Ser
Ser
Ile
Leu
125
Ile
Ser
val
ser
Tyr
205
Phe
Met
Ile

Gly

Phe
270
Leu
Pro
Thr
LyS
Lys
350
Glu
Ser
Pro
Leu
Leu

430
Arg

Leu
Ser
Ala
Gln
His
Ser
Pro
110
Asp
val
TYF
Ala
Arg
190
Lys
Tyr
Leu
AsD

t.eu

235
Phe

Glu
AsSp
Leu
Tyr
335
Met
Lys
Gly
AsSD
LysS
415

Leu

Tyr

Phe
15

Arg
Glu
Ile
val
Pro
a5

Ile
Ser
Ser
Gly
val
175
His
Ala
Glu
Trp
Pro

255
Gly

Pro
Pro
Gin
Thr

320
Leu

Ile
Gly

Ala

Arg
80

Phe
ey
Leu
GTn
Asp
160
Pro
Tyr
Ala
Tyr
Cys
240
Gly

Trp



lLeu

Ala
Ala
305
Gly
Leu
Leu
Pro
Arg
385
Ala
Ala

Phe

<210>
<211>
<21Z2>
<213>

<400>

Met
1

Thr
Ser
AsSD
va’l
65

Pro
Gln
Leu
Arg
Ser
145
Pro
Glu
Phe
Thr
Leu
225
Leu
Asn
Arg

Trp

lLeu
Phe
290
Cys
val
Asn
Lys
Lys
370
Thr
Arg
Ala

Leu

Arg
Tyr
Arg
Ala
50

Lys
Gn
His
Ala
val
130
val
Thr
Gln
Lys
Thr
210
Asn
Leu
Gly
Thr

Ala

19

458
PRT
prosophila melanogaster

19

Leu
275

Trp

val
Ser
Gln
Asp
355
Ala
val
Ala
TYr

Ala
435

Thr
Ala
His
35

ASh
Leu
Ile
val
ASDh
115
Ser
Glu
LYS
Pro
Gly
195
Phe
va'
Lys
LysS
Asp

275
Glu

260
Arg

Arg
G1n
Asp
340
Thr
Arg
Al"g
phe
Lys

420
Pro

Arg
Thr
20

Glin
Met
Lys
Ser
Ala
100
Gly
val
Gin
Glu
Asp
180
Tyr
Ala
Ala
Gln
Ala
260
rhe

lLeu

Glu

Pro
Gy
325
Leu
Tyr
Ala
val
Gly
405
Gly

Pra

Lys
5

Tyr
Ser
GlIn
TYr
Ile
85

Lys
Glu
Lys
Phe
ala
165
Ley
TYr
val
Pro
ASp
245
Ala
Phe

Ser

ey

p Trp

Glu
310
Gln
val

Asp

Glu
390
Val
val

Lys

val
TV
ey
Ser
Leu
70

Ile
Ser
Pro
Lys
Pro
150
Ile
Ser
LYS
Gly
AsSp
230
Pro
val

Pro

val

Trp
val
295
feu
Phe
Pro
Pro
GIu
375
Tyr
Met
val

ASp

Leu
Leu
GlIn
His
55

Glu
Ala
Ala
vai
Cys
135
Ile
Ley
Asp
Ile
Phe
215
Phe
Ser
val
Gly

LyS

Giu
280

265
Glu

Arg Arg

ser
Phe
Phe
Trp
360
val
Thr
Glu

ser

Trp
440

Leu
Leu
Ala
40

His
Lys
Ala
Thr
Phe
126G
Ile
Ile
Ser
Itle
Ala
200
Glu
Phe
Ley
ASD
Lay

280
Trp

Arg
Asp
Thr
345
Phe
Leu
Thr
ASD
Phe

425
Thr

val
lLeu
25

Tyr
Leu

GlIn

Ala
105
Pro
ASD
val
Tyr
Thr
185
ATy
Phe
Glu
Trp
Ala
265
Gly

Pro
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Leu
Pro
Thr
Gln
330
Lys
Leu
His
LysS
ey
410
ser

Gly

Ile
10

Arg
Lys
Ala
Pro
Ile
90

Arg
val
ASnH
Ser
Gly
170
val
His
val
Tyr
Cys
250
Ala
Trp

Lys
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Glu
Glu
Arg
315
His
Met
Glu
Gly
ASp
395
LYS
His

Tyr

Gly
Gin
Ley
LyS
Pro
75

Ser
Ile
val
Leu
Gln
155
Lys
Leu
Tyr
Ile
Phe
235
val
Gin
Mat

Ser

Pro
Gln
300
Thr
Leu
Asp
Gln
Gin
380
Thr
Ser
Arg

ASp

Phe
Thr
AsSh
Asn
60

Ser
Ala
Pro
val
val
140
Asp
Gln
Pro
Gly
ITe
220
Leu
Ser
Pro

Leu

Phe

Lys
285
Arg
Phe
Arg
Ley
val
365
val
rhe
Gly
Gly

Pro
445

Leu
Gly
Ser
45

val
val
Glu
Thr
Phe
125
Gln
Cys
vali
LYS
Trp
205
val
Gly
Ala
Glu
Thr

285
Trp

270
Trp

Leu
Gly
Phe
Ser
350
Tyr
Pro
Lys
val
Arg

430
leu

val
TIie
30

Gln
Phe
Ala
teu
Lys
110
Ala
TYyTr
Gly
Thr
Glu
190
Ala
Glu
Thr
Tro
L.ey
270
LYyS

ASD

Pro
ASD
Alrg
Ile
335
Tyr
Gly
Gly
Ala
Ala
415
Arg

Trp

Thr
15

His
Ala
Glu
Saer
Pro
95

Thr
Cys
Arg
ASp
Leu
175
Lys
leu
Asp
His
Asn
255
Leu
ASD

Asp

Ser

Lys
320
Lys
Leu
Ala
Gy
Met
400
Arg
val

ASN

Trp
Thr
Arg
rhe
Thr
80

Glu
Tyr
Asn
Pro
Glu
160
Ile
Lys
Asn
ASp
Lys
240
ASp
Tyr
Leu

Trp



290
Ile Arg His Pro Ala

305

Ite Ser Arg Thr Arg

325

Fhe Phe Asp Lys Tyr

340

Gln Phe Thr Lys Ile

355

Asn Thr Phe Leu Arg
370
Glu Leu Arg Arg Asn

385

Tyr Thr Thr Arg Giu

405

Met Asp Asp Phe Lys

420

val Ser Phe Tyr Tyr

435

Asn Trp Lys Gly Tyr
450

<210>
<211>
<212>
<213>

<400>

20
447
PRT
Homo sapiens

20

Met Arg Phe Arg Ile

1

5

val ala Ala Cys Gly

20

Lys Asn Glu Ala Leu

35

Gly ala Gly Gly Arg

50

Arg Arg val Ser Asn

65

G1n Pro Glu Ala Asp

85

Gln Leu Asn Phe Asp

100

Trp Ala Pro Arg Glu

115

Glu Tyr Leu Arg Leu
130
Asp Asn val Lteu val

145

Asn Gln Leu Ile Ala

165

Phe Pro Phe Ser Iie

180

Pro Arg Asp Cys Pro

195

Gly Cys 1te asn Ala
210
Ala tys Phe Ser Gln

225

val Trp Glu Arg val

245

Phe Leu Glu Glu Asp

260

Lys Lys Met Trp Lys

275

teu Ser Leu Gly Thr
290
Asp Lys val asp val

Gln
310
Thr
Leu
Asn
Arg
Leu
390
Gin
Ser
Asn

Glu

Tyr
Phe
Ala
Gly
val
70

AsnN
Gln
Leu
Leu
Ile
150
Gly
Gln
Arg
Glu
Thr
230
Lys
His
Leu
Tyr

Lys

295
Arg

Phe
Lys
Met
val
375
ile
Tyr
Gly
Lys

Leu
455

Lys
val
Pro
Gly
55

Ser
l.eu
Thr
val
ieu
135
Phe
val
Leu
ASp
Tyr
215
Lys
Ile
Tyr
Lys
ser

295
Thr

Lys
Gly
His
Ser
360
Tyr
Arg
Lys
val
Arg

440
Ser

Arg
lLeu
Pro
40

Asp
Ala
Thr
Leu
Leuy
120
AsSD
ser
Asn
TYr
Leu
200
Pro
His
Leu
Leu
GlIn
280
Ala

Trp

ASp
Lys
Ile
345
Tyr
Thr
Ile
Arg
Pro
425
Arg

Trp

Lys
Trp
25

Leu
His
Ala
Leu
Ar

105
val
Ser
His
rhe
Pro
185
Pro
ASp
His
Arg
Ala
265
Gln

Ser

Lys
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Arg
Ile
330
Lys
Leu
Tyr
Glu
Thr
410
Arg
val

Ser

val
10

Ser
Leu
Pro
Ser

Arg
90

g Asn

va'l
Leu
AsSp
Cys
170
AST
LysS
Ser
Trp
Asp
250
Pro
Glu
Arg

Ser
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val
315
Gly
L.eu
Leu
Pro
Gly
395
Thr
Thr

His

Leu
Ser
Asp
Ser
Leu
75

Tyr
val
Gln
Arg
Phe
155
Pro
Glu
ASH
Phe
Trp
235
Tyr
ASp
Cys
Ser

Thr

300
Cys

vati
Ser
Lys
Ile
380
Pro
LYS
Ala

Leu

Ile
Asn
Ala
val
val
Arg
ASp
val
Lys
140
Trp
val
phe
Ala
Gly
220
Trp
Ala
Phe
Pro
Phe

300
GTu

Ile
Ser
Glu
Asp
365
val
val
MetT
Tyr

Ala
445

Leu T

Gly
Glu
45

Ala
Pro
Ser
Lys
His
125
Ala
Ser
Leu
Pro
Ala
205
His
Lys
Gly
TYr
Glu
285
Tyr

His

Arg
Asn
ASp
350
Asn
Thr
Arg
Leu
His

430
Pro

Leu
Ala
110
Asn
Gln
Thr
GTn
Gly
190
Leu
Tyr
Leu
Leu
His
270
Cys
Gly

Asn

Pro
Gly
335
Phe
Tyr
Tyr
Ile
Gly
415
Gly

Asn

Ley
GIn
Ala
Gly
val
val
95

Gly
Arg
Gly
Glu
vai
175
Sar
LyS
Arg
His
Ile
255
val
Asp
Met

Met

Glu
320
Leu
val
Asp
AsSp
Gin

400
l.eu

Ala

val
Arg
Arg
Ile
Pro
80

Tyr
Thr
Pro
Ile
Tie
160
Phe
ASD
Leu
Glu
Phe
240
Leu
Phe
va'l
Ala

Gly



eolf-seq]l
305 310 315 320
Leu Ala teu Thr Arg Asn Ala Tyr GIn Lys Leu Ite Glu Cys Thr Asp
325 330 335

Thr phe Cys Thr Tyr Asp Asp Tyr Asn Trp Asp Trp Thr teu Gln Tyr

340 345 350

Leu Thr val Ser Cys Leu Pro Lys Phe Trp Lys val Leu val Pro GIn

355 360 365

Ile Pro Arg Ile Phe His Ala Gly Asp Cys Giy Met His His Lys Lys
370 375 380

Thr Cys Arg Pro Ser Thr Gln Ser Ala Gln Ile Glu Ser Leu Leu Asn

385 390 395 400

Asn Asn Lys GIn Tyr Met she Pro Glu Thr Leu Thr Ile Ser Glu Lys
405 410 415

val Ala Ile Ser Pro Pro Arg Lys Asn Gly Gly Trp Gly

420 425 430

Asp His Glu Leu Cys Lys Ser Tyr Arg Arg Leu Gin

435 440 445

-
=
=
<
Y]
p—)

rPhe

——

=i

Asp

49
I
]
(]

<210> 21

<211> 447

<212> PRT

<213> Pan troglodytes

<400> 21
Met Arg Phe Arg 1le Tyr Lys Arg Lys val Leu Ile Leu Thr Leu val
1 5 10 15
vai Ala Ala 5%5 Gly Phe val Leu Trp Ser Ser Asn Gly Arg Gln Arg
25 30
Lys Asn g;u Ala ieu Afa Pro Pgo lLeu Leu Asp Ala Glu Pro Ala Arg
4 45
Gly Ala Gly Gly Arg Gly Gly Asp His Pro Ser val Ala val Gly Ile
50 55 60
Arg arg val Ser Asn val Ser Ala Ala pro Leu val pPro Ala val pro
65 70 75 80
GIn Pro Glu Ala ggp Asn Leu Thr Leu Sgg Tyr Arg Ser ieu val Tyr
95
Gln Leu Asn Phe Asp Gin Thr Leu Arg Asn val Asp Lys Ala Gly Thr
100 105 110
Trp Ala Pro Arg Glu Leu val teu val val GIn val His Asn Arg Pro
115 120 125
Glu Tyr Leu Arg Leu Leu Leu Asp Ser Leu Arg Lys Ala Gln Gly Ile
130 135 140
Asp Asn val Leu val Ile Phe Ser His Asp Phe Trp Ser Thr Glu Ile
145 150 155 160
Asn Gln teu 1le Ala Gly val Asn phe Cys Pro val Leu GIn val phe
165 170 175
Phe Pro Phe Ser Ile GIn Leu Tyr Pro Asn Glu Phe Pro Gly Ser Asp
180 185 190
Pro Arg Asp Cys Pro Arg Asp Leu Pro Lys Asn Ala Ala teu Lys Leu
195 200 205
Gly Cys Ile Asn Ala Glu Tyr Pro Asp Ser Phe Gly His Tyr Arg Glu
210 215 220
Ala Lys Phe Ser GIn Thr Lys His His Trp Trp Trp Lys Leu His Phe
225 230 235 240
val Trp Glu Arg val Lys Ite Leu Arg Asp Tvr Ala Gly Leu val Leu
245 250 255
Phe Leu Glu Glu Asp His Tyr Leu Ala Pro Asp Phe Tyr His val pPhe
260 265 270
Lys Lys Met Trp Lys Leu Lys GIn GIn Glu Cys Pro Glu Cys Asp val
275 280 285
teu Ser Leu Gly Thr Tyr Ser Ala Ser Arg Ser Phe Tyr Gly Met Ala
290 295 300
Asp Lys val Asp val Lys Thr Trp Lys Ser thr Glu His Asn Met Gly
305 310 315 320
Leu Ala Leu Thr Arg Asn Ala Tyr GIn Lys Leu ITe Glu Cys Thr Asp
325 330 335
Thr Phe Cys Thr Tyr Asp Asp Tyr Asn Trp Asp Trp Thr Leu GIn Tyr
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Leu Thr

val pro
370

Thr Cys

385

Asn Asn

Phe Thr

Asp Ile

<210> 22

val
355
Arg
Arg
LYS
val

Arg
435

<211> 447
<212> PRT
<213> oryctolagus cuniculus

<400> 22

Met Arg
1
val Ala

Lys Asn

Ala Ala
50

Arg Arg

65

Gin Pro

Gin Ley
Trp Ala
Giu Tyr
130
Glu Asp
145
Asn Gln
Phe Pro
Pro Arg
Gly Cys
210
Ala Lys
225
val Trp
Phe Leu
Lys Lys
Leu Ser
290
His Lys
305
teu Ala
Thr Phe
Leu Thr

val Pro

Phe
Ala
GTu
35

Gly
val
Glu
Asn
Pro
115
Leu
val
Leu
Phe
Asp
195
Ite
Phe
Glu
Glu
Met
275
ey
val
Leu
Cys
val

355
Arg

340
Ser

1le
Pro
Gln
val

420
Asp

Arg
Cys
20

Ala
Gy
Ser
Ala
Phe
1.00
Arg
Arg
Leu
Ile
Ser
180
Cys
Asn
Ser
Arg
Glu
260
Trp
Gly
Asp
Thr
Thr
340
Ser

val

Cys
Phe
Ser
Tyr
405
Ala

His

Ite
5

Gly
Leu
Arg
Asn
Asp
85

ASp
Glu
Leu
val
Ala
165
Ile
Pro
Ala
Gin
val
245
ASD
Lys
Thr
val
Arg
325
Tyr
Cys

Phe

Leu
His
Thr
390
Met
ITe

Glu

Tyr
Phe
Ala
Gly
Giu
70

Asn
GIn
Leu
Leu
Ile
150
Gly
Gn
Arg
Glu
Thr
230
Lys
His
Leu
Tyr
Lys
310
Ash
Asp

Leu

His

Pro
Ala
375
Glin
Phe
Ser

Leu

LYyS
val
Pro
Gly
55

Ser
Gln
Thr
val
Leu
135
Phe
val
Leu
AsSp
Tyr
215
LYS
vai
Tyr
LYS
Thr
295
Thr
Ala
ASp

Pro

Ala

Lys
360
Gly
Ser
Pro
Pro

Cys
440

Arg
Leu
£2ro
40

Asp
Ala
thr
Leu
Leu
120
Asp
Ser
AsSp
Tyr
Leu
200
Pro
His
Leu
Leu
Gin
280
Ala
Trp
Tyr
Tyr
LYS

360
Gly

345
Phe

ASD
Ala
Glu
Pro

425
Lys

LYS
Trp
25

Leu
His
Ala
Leuy
Arg
105
val
Ser
His
Phe
Pro
185
Gln
ASp
His
Gln
Ala
265
Gln
Ser
Lys
Gln
Ash
345
Leu

ASD
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Trp
Cvs
GlIn
Thr
410
Arg

Ser

val
10

Ser
Leu
Pro
Pro
Arg
G0

Asn
val
Leu
ASD
Cys
170
AsSn
Lys
Ser
Trp
ASp
250
Pro
Giu
Arg
Ser
Lys
330
Trp
Trp

Cys
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Lys
Gly
1ile
395
Leu
Lys

Tyr

Leu
Ser
Asp
Ala
Leu
75

Tyr
val
GlIn
Arg
phe
155
Pro
Glu
Asnh
Phe
Trp
235
Tyr
Asp
Cys
Ser
Thr
315
Leu
Asp
Arg

Gly

val
Metf
380
Glu
Thr
Asn

Arg

Ile
ASN
Ala
val
60

val
Arg
ASp
va
Lys
140
Trp
Ile
Phe
Ala
Gly
220
Trp
Ala
Phe
Pro
Phe
300
Glu
Ile
Trp
val

Met

Ley
365
His
Ser
Ile
Gly

Arg
445

Leu
Gly
Giu
45

Ser
Pro
Ser
Lys
His
125
Ala
ser
Leu
Pro
Ala
205
His
Lys
Gly
Tyr
Glu

285
His

Glu
Thr
ieu

365
His

350
val

His
Ley
Ser
Gly

430
Leu

Thr
Arg
30

Pro
val
Ala
Leu
Ala
110
Asn
Gln
Pro
Gln
Gly
190
Leu
Tyr
Leu
Leu
His
270
Cys
Gly
Asn
Cys
Leu
350
val

His

lLeu
15
Gln
Ala
Gly
Ala
val
85
Gly
Arg
Gly
Glu
val
175
ser
Lys
Arg
His
Ile
255
va'l
Asp
Ile
Met
Thr
335
Gln
Pro

Lys

val
Arg
Arg
Ile
Ala
80

Tyr
Ser
Leu
Ile
Ile
160
Phe
ASp
Leu
Glu
Phe
240
Leu
rhe
val
Ala
Gly
320
ASp
TYr
Gln

Lys



Thr
385
Ser

Ser

ASp

<210>
<211>
<21i2>
<213>

<400

370
Cys

Asn
Pro

ile

23

446
PRT
Alluropoda melanoleuca

23

Arg
Arg
val

Arg
435

Met Arg Phe
1

val
Lys
Gly
Arg
65

GIn
Gln
Trp
ASD
Asp
i45
Asn

Phe

Pro

Leu
val
Thr

385
Asn

Ala
Asn
Ala
50

Arg
Pro
Leu
Ala
Tyr
130
Asn
Gin
Pro
Arg
Cys
210
Lys
Trp
Leuy
Lys
Ser
290
Lys
Ala
Phe
Thr
Pro
370
Cys

Asn

Ala
Glu
35

Gly
val
Glu
Asn
Pro
115
ey
val
Leu
Phe
ASD
195
Ile
Phe
Glu
Glu
Met
275
Ley
val
lL.eu
Cys
val
355
Arg
Arg

LyS

Pro

Gln

val
420

Phe
Tyr
405
Ser

Thr
390

MeT

Iie

Asp His Glu

Arg Tle Tyr
5

Cys
20

Ala
Gly
Ser
Ala
Phe
100
Arg
Arg
Leuy
Ile
Ser
180
Cys
Asn
Ser
Arg
Glu
260
Trp
Gly
Asp
Thr
Thr
340
Ser
Ile
Pro

Gin

Gly
Ley
Arg
Asn
ASD
85

ASD
Glu
Leu
val
Ala
165
Ile
Pro
Ala
GIn
val
245
Asp
LyS
Thr
val
Arg
325
Tyr
Cys
rhe
Ser

Tyr

Phe
Ala
Gly
ASD
70

ASh
Gin
Leu
Leu
Ile
150
Gly
Gln
Arg
Glu
Thr
230
Lys
His
Leu
TYr
Lys
310
Asp
Asp
Leu
His
Thr

390
Leu

375
Gln

Phe
Ala

Leu

Lys
val
Pro
Gly
55

Ser
Leu
Thr
va'l
Leu
135
Phe
val
Leu
ASp
Tyr
215
Lys
val
Tyr
L.yS
Thr
295
Thr
Ala
ASD
Pro
Ala
375
GIn

Phe

Ser
Pro
Ser

Cys
440

Arg
Leu
Pro
40

ASp
Ala
Thr
Leu
Leu
120
Asp
Ser
ASD
TYF
Leu
200
Pro
His
Ley
Leu
Gln
280
Ala
Trp
Tyr
Tyr
Lys
360
Gly
Ser

Pro

Ala
Glu
Pro

425
Lys

LyS
Trp
25

Leu
His
Ala
Ley
Arg
105
va'l
Ser
His
Phe
Pro
185
Glu
ASp
His
Arg
Ala
265
Glu
val
Lys
GlIn
Asn
345
Phe
Asp
Ala

Glu
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Gin
Thr
410
Arg

ser

val
1.0

Ser
Ley
Ser
Pro
Arg
30

AsSnN
val
Leu
Asp
Cys
170
Ash
Lys
Ser
Trp
ASp
250
Pro
Glu
Arg
Sar
Lys
330
Trp
Trp
Cys
Gln

Thr
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Ile
395
Leuy

Lys

Tyr

Leuy
Ser
Asp
Ata
Leu
75

Tyr
val
Gin
Arg
Phe
155
Pro
Glu
Asn
Phe
Trp
235
Tyr
Asp
Cys
Ser
Thr
315
Lau
Asp
Lys
Gly
Iile

395
Leu

380
Glu

Ile
Asn

Arg

Ile
Asn
Ala
val
60

vai
Arg
Asp
val
Lys
140
Trp
val
Phe
Ala
Gly
220
Trp
Ala
Phe
Thr
Phe
300
Glu
Ile
Trp
val
Met
380
Glu

Tle

Leu
Gly
Glu
45

Ser
Pro
ser
Lys
His
125
Ala
Ser
Leu
Pro
Ala
205
His
Lys
Gly
Tyr
Glu
285
His
His
Glu
Thr
Leu
365
His
Ser

Ile

Thr
Arg
30

Pro
Ala
Ala
Leuy
Ala
110
Asn
Gln
Thr
Gln
Gly
190
Leu
Tyr
Ley
ey
His
270
Cys
Gly
ASn
Cys
Leu
350
val
His
Leu

Sar

Leu
Glu

415
Trp

teu
Gln
Ala
Gly
Ata
val
a5
Gly
Arg
Gly
Glu
val
175
Ser
Lys
Arg
His
Ile
255
val
Asp
Ile
Metl
Thr
335
Gln
Pro
Lys
Leu

Glu

Asn
400

Lys
3

Gly

val
Arg
Arg
Ile
Pro
&0

Tyr
Sear

Pro

Ile
160
rhe
Asp
Met
Glu
Phe
240
Leu
Phe

val

Gly
320
ASp
Tyr
Gln
Lys
Asn

400
LYS



rhe val Ala

ITe Arg Asp

<210> 24
<211> 44
<212> PR
<213> Ca

<400> 24

Met
1

val
Lys
Gly
Arg
65

GIn
GlIn
Trp
Asp
Asp
145
Asn
Phe
Pro
Gly
Ala
225
val
Phe
Lys
Leu
Asp
305
Leu
Thr
Leu
val
Thr
385
Ser
Phe

Ile

Arg
Ala
Asn
Ala
50

Arg
Pro
Leu
Ala
Tyr
130
Asn
GIn
Pro
Arg
Cys
210
Lys
Trp
Leu
Lys
Ser
290
Lys
Ala
Phe
Thr
Pro
370
Cys
ASnh
va'l

Arg

435

6

T
nis
Phe
ala
Glu
35
Gly
Gly
Glu
Asn
P o
115
Ley
val
Leu
Phe
ASp
185
Itle
Phe
Glu
Giu
Met
275
Leu
val
feu
Cys
val
355
Arg
Lys
LYS
Ala

ASp

405

Ala Ile Ser

420

His Glu Leu

famitiaris

Arg
Cys
20

Ala
Gly
Ser
Ala
Phe
100
Arg
Arg
Leu
Ile
Ser
180
Cys
Asn
Ser
Arg
Glu
260
Trop
Gly
ASD
Thr
Thr
340
Ser
Ile
Pro
GIn
Ala

420
His

Ile
5

Gly
Leu
Arg
Asn
ASD
85

ASp
Glu
Ley
val
Ala
165
Ile
Pro
Ala
Gln
val
245
Asp
LysS
Thr
val
Arg
325
Tyr
Cys
Phe
Ser
Tyr
405
Iie

Glu

Tyr
Phe
Ala
Gly
Glu
70

Asn
Glin
Leu
ieu
Ile
150
Gly
Gln
Arg
Glu
Thr
230
Lys
His
Leu
Tyr
Lys
310
Asp
Asp
Leu
His
Thr
350
Leu
Ser

leu

Pro

Cvs

Lys
val
Pro
Gly
55

Ser
Leu
Thr
val
Leu
135
Phe
val
Leu
Asp
Tyr
215
Lys
val
Tyr
Lys
Thr
295
Thr
Ala
Asp
Pro
Ala
375
Gln
Phe
Pro

Cys

Arg
Leu
Pro
40

Asp
Ala
Thr
Leu
Leu
120
ASp
Ser
AsSp
Tyr
Ley
200
Pro
His
Leu
Ley
Gln
280
Ala
Trp
Tyr
Tyr
LYS
360
Gly
Ser
Pro
Pro

Lys

Arg
425
Ser

Lys
Trp
25

Leu
His
Ala
Leu
Arg
105
val

Ser

Phe
Pro
185
Glu
Asp
His
Arg
Ala
265
Glu
Ile
LySs
Gln
Asn
345
Phe
ASD
Ala
Glu
Arg

425
ser
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410

LYS

Tyr

val
10

ser
Ley
ser
Pro
Arg
30

Asn
vai
Leu
AsSp
Cys
170
ASH
LYS
Ser
Trp
ASp
250
Pro
Glu
Arg
Ser
Lys
330
Trp
Trp
Cys
Gln
Thr
410
LYS

Tyr
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AsSn

Arg

Leu
Ser
ASD
Ala
Leu
75

Tyr
va'
Gin
Arg
Phe
155
Pro
Glu
ASn
Phe
Trp
235
Tyr
ASp
Cys
ser
Thr
315
lLeu
ASD
Lys
Gly
Ile
395
Leu
ASH

Arg

Gly

Arg

ASh
Ala
val
val
Arg
Asp
val
LYyS
140
Trp
val
phe
Ala
Gly
220
Trp
Ala
Phe
Pro
Phe

300
Glu

Trp
val
Met
380
Glu
Ile
Gly

Arg

Gly

L.eu
445

Leu
Gly
Glu
45

Ser
Pro
Ser
Lys
His
125
Ala
Ser
Ley
Pro
Ala
205
His
Lys
Gly
Tyr
Glu
285
His
His
Glu
Thr
Leu
365
His
Ser
Iie
Gly

Leu

43
Gln

Thr
Arg
30

Pro
va'l
Ala
Leu
Ala
110
Asn
Gln
Thr
Gln
Gly
130
Leu
Tyr
lLeu
Leu
His
270
Cys
Gly
ASN
Cys
Leu
350
val
His
Leu
Ser
Trp

430
Gln

415

Leu
Gln
Ala
Gly
Ala
val
95
Gly
Arg
Gly
Glu
val
175
Ser

Lys

Arg

Ile
255
val
AsSp
Ile
Met
Thr
335
GTn
Pro
Lys
lL.eu
Glu

415
Gly

Trp Gly Asp
0

val
Arg
Arg
Ile
Pro
80

Tyr
ser
Pro
Ile
Ile
160
Phe
Asp
Met
Glu
Phe
240
Leu
Phe
val
Ala
Gly
320
Asp
Tyr
Gin
Lys
Asn
460
Lys

Asp



<210 25
<211> 44
<2172> PR

<213>

<400> 25

Met
1

va'l
LYS
Gly
Arg
65

Gin
Gin
Trp
Glu
ASp
145
Asn
Phe
Pro
Gly
Ala
225
va'l
Phe
LyS
Ley
AsD
305
Leu
Thr
teuy
val
Thr
385
Sar
Leu

IiTe

Arg
Ala
ASD
Ala
50

Arg
Pro
Leu
va’l
Tyr
130
ASH
Gln
Pro
Arg
Cys
210
Lys
Trp
Leu
Lys
Ser
280
Lys
Ala
Phe
Thr
Pro
370
Cys
Asn

Thr

Arg

<210> 26

435

6
T

Phe
Ala
Glu
35

Gly
Gly
Glu
Asn
Pro
115
Leu
val
Leu
Phe
Asp
195
Ile
Phe
Glu
Glu
Met
275
Leu
val
ey
Cys
val
355
Ary
Arg
LYS
Ala

Asp
435

Sus scrofa

Arg
Cys
20

Ala
Ala
sar
val
Phe
100
Arg
Lys
Leu
Ite
Ser
180
Cys
AsSh
ser
Arg
Glu
260
Trp
Gty
Asp
Thr
Thr
340
Ser
Ile
Pro
Gln
Ala

420
His

Ile
5

Gly
Leu
Arg
Asn
Asp
85

ASp
Glu
Leu
val
Ala
165
Ile
Pro
Ala
GTn
val
245
Asp
ASN
Thr
vatl
Arg
325
Tyr
Cys
Phe
ser
Tyr
405
Leu

Glu

Tyr
rhe
Ada
Ala
Asp
70

Asn
Gln
Leu
Leu
ITe
150
Gly
GIn

Arg

Glu

Thr
230
Lys
His
Leu
Tyr
Lys
310
ASD
ASD
Ley
His
Thr
390
Met
Ser

Leu

Lys
val
Pro
Gly
55

ser
Leu
Thr
val
Leu
135
Phe
val
Leu
Asp
Tyl
215
Lys
val
Tyr
LYys
Thr
295
Thr
Ala
ASp
Pro
Ala
375
GIn
Phe

Pro

Cys

440

ATg
Leu
Pro
40

ASp
Ala
Thr
Leu
Leu
120
Asp
Ser
ASD
Tyr
Leu

200
Pro

Leu
val

Gin
280
Thr
Trp
Tyr
Tyr
LYS
360
Gly
Ser
Pro

Pro

Lys
Tep
Z25

Leu
His
Ala
Leu
Arg
105
val
Ser
His
Phe
Pro
185
Glu
Asp
His
Arg
Ala
265
Gin
va'l
Lys
Gln
ASn
345
Phe
Asp
Ala
Glu
Arg

425
Ser
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val
10

Ser
Leu
Pro
Pro
Arg
S0

Asn
val
Leu
ASp
Cys
170
Asn
Lys
Ser
Trp
ASp
250
Pro
Glu
Arg
Sar
Lys
330
Trp
Trp
Cys
Gin
Thr
410
Lys

Tyr
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ey
ser
ASp
Ala
Ley
75

Tyr
val
GIn
Arg
pPhe
155
Pro
Glu
Ash
Phe
Trp
235
Tyr
AsSp
Cys
Ser
Thr
315
Leu
Asp
LYyS
Gly
Ite
395
Leu

Asn

Arg

Ile
Asn
Ala
Ile
val
Arg
ASp
val
LYyS
140
Trp
val
Phe
Ala
Gly
220
Tro
Ala
Phe
Pro
Phe
300
Glu
Ile
Trp
val
Met
380
Glu
Thr
Gly

Arg

445

Ley
Gly
GTu
45

ser
ala
Ser
Lys
His
125
Ala
Ser
feu
Pro
Ala
205
His
Lys
Gly
TYr
Glu
285
Arg
His
Glu
Thr
Leu
365
His
Sar
ITe
Giy

Leu
445

Thr
Arg
30

Pro
val
Ala
Leu
val
110
ASN
Gln
Thr
Gin
Gly
190
Leu
Tyr
Leu
lLeu
His
270
Cys
Asp
Asn
Cys
Leu

350
val

Leu
ser
Trp

430
Gln

Phe
Gin
val
Gly
Ala
val
95

Ser
Arg
Gly
Glu
val
175
Thr
LYS
Arg
His
Ile
255
val
Asp
val
Met
The
335
Gin
Pro
Lys
Leu
Glu

415
Gly

val
Arg

Arg

Pro
80

Tyr
Ser
Ala
Ile
ITe
160
Phe
ASp

MetT

Phe
240
Leu
Phe
val
Ala
Gly
329
Asp
Tyr
Gin
LysS
Ash
400
Lys

Asp



<211> 44
<212> PR

<213>

<400> 26

Mat
1

val
Lys
Gly
Arg
65

Gln
Gln
Trp
Glu
Asp
145
Asn
Phe
Pro
Gly
ala
225
val
Phe
LYyS
Leu
Asp
305
ey
Thr
Leu
val
Thr
385
Asn
Phe

Ile

Arg
Ala
AsSH
Ala
50

Arg
Pro
Leu
Thr
Tyr
130
ASD
Gln
Prro
Arg
Cys
210
LYS
Trp
Leu
Lys
Ser
290
Lys
Ala
Phe
Thr
Pro
370
Cys
Asn

Met

Arg

<210> 27
<211> 442

<232>
<213>

6
T

Phe
Ala
Glu
35

Gly

Gly

Met
275
Ley
val
Ley
cys
val
358
Arg
Arg
LYS
Thr

ASP
435

PRT .
Rattus norvegicus

Bos taurus

Arg
Cys
20

Ala
Ala
Ser
val
Phe
100
Arg
Lys
ey
Ile
Sefr
180
Cys
ASh
Ser
Arg
Glu
260
Trp
Gly
Asp
Thr
Thr
340
Ser
Ite
Pro
Gin
Ser

420
His

Ile
Gly
Leu
Arg
ASn
AsSp
&5

ASp
Glu
Leu
val
Ala
165
Iie
Pro
Ala
Gln
val
245
Asp
LYS
Thr
val
Arg
325
Tyr
Cys
Phe
Ala
Tyr
405

Leu

Glu

Tyr
Phe
Ala
Ala
Glu
70

ASN
Gln
Leu
Lau
Ile
150
Gly
Gin
Arg
Glu
Thr
230
Lys
His
Leu
Tyr
Lys
310
Glu
ASD
Leu
His
Thr
390
Leu

Ser

Leu

Lys
val
Pro
Gly
5%

Ser
Leu
Thr
Ata
Ley
135
Phe
val
Leu
ASp
Tyr
215
I.¥S
val
Tyr
Lys
Thr
295
Thr
Ala
ASp
Pro
Ala
375
Gln
Phe

Pro

Cys

Arg
Leu
Pro
40

ASp
Ala
Thr
Leu
Leu
120
Asp
Ser
ASD
TYr
Met
200
Pro
His
Leu
Leu
Gln
280
Ala
Trp
Tyr
Tyr
Lys
360
Gly
ser
Pro
Pro

LYS

Lys
Trp
25

Lau
His
Ala
Leu
Arg
105
val
Ser
His
Phe
Pro
185
Glu
Asp
His
Arg
Ala
265
Leu
ile
Lys
Gin
Asn
345
Phe
Asp
Ala
Glu
Arg

425
Ser
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val
10

Sser
Ley
Pro
Pro
Arg
90

ASn
val
Ley
AsSp
Cys
170
Asn
Lys
Ser
Trp
AsSp
250
Pro
Glu
Arg
Ser
LYS
330
Trp
Tro
Cys
Gln
Thr
410
Lys

Tyr
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Leu
Ser
Asp
Ala
Leu
75

Tyr
val
Gin
Arg
Phe
155
Pro
Glu
ASn
Phe
Trp
235
Tyr
ASp
Ccys
Asn
Thr
315
Leu
Asp
Lys
Gly
Leu
395
Leu
AsSh

Arg

ASN
Ala
val
val
Arg
ASp
val
LYsS
140
Trp
vall
Phe
Ala
Gly
220
Trp
Ala
Phe
Pro
Phe
360
Glu
Ile
Trp
val
Mei
380
Glu
Thr
Gly

Arg

Leu
Gly
Asp
45

Ser
Ala
Ser
Lys
His
125
Ala
Ser
Ley
Pro
Ala
205
His
Lys
Gly
Tyr
Glu
285
Tyr
His
Glu
Thr
Leu
365
His
Ser
Ila
Gly

Leu
445

Met
Arg
30

Pro
val
Ala
Leu
Ala
110
Asn
Gln
Thr
Gin
Gly
190
ieu
Tyr
Leu
Leu
His
270
Cys
Asp
Ash
Cys
Ley
350
val
His
Leu
Ser
Trp

430
Gin

Leu
15

Gin
val
Gly
Ala
val
95

Ala
AFrg
Gly
Glu
val
175
Thr
Arg
Arg
His
Ile
255
val
ASD
val
Met
Thr
335
Gln
Pro
Gin
Leu
Glu

415
Gly

val
Arg
Arg
Ile
Pro
80

Tyr
Ser
Pro
ITe
Ile
160
Phe
ASD
MetT
Glu
Phe
240
Leu
Phe
val
Ala
Gly
320
ASD
Tyr
G1In
Lys
ASH
400
Lys

Asp



<400> 27

Met
1

val
Lys
Gly
Asp
65

ASn
Gln
Leu
Leu
Ite
145
Ser
Gin
ATg
Giu
Thr
225
Lys
His
Ley
Tyr
LyS
305
Asp
Asp
Leu
His
Thr
385
ey

Ile

Glu

Arg
Ala
Ash
Ala
50

Ser
Leu
Met
val
Ile
130
Phe
vai
Ley
Asp
Tyr
210
Lys
val
Tyr
Lys
Thr
290
Thr
Ala
Asp
Pro
Ala
370
Gn
#he
Ser

Leu

<210> 28
<211> 44

<21Z2>
<213>

<400> 28
Met Arg Phe Arg Ile
1 B)

Phe
Ala
AsSDh
35

Gly
Ala
Thr
Leu
Leu
115
Asp
Ser
Asp
Tyr
Leu
195
Pro
His
Leu
Leu
Gln
275
Thr
Trp
Tyr
Tyr
Lys
355
Gy
Ser
Pro

Pro

Cys
435

2

PRT
Mus musculus

Arg
Cys

20
Ala

Ala
Leu
Arg
100
va'l

Ser

Phe
Pro
180
LYS
Asp
His
Gln
Ala
260
Gln
Ile
Lys
Gln
Asn
340
val
ASp
Ala
Glu
Pro

420
Lys

Ile
Gly
Leu
Phe
Pro
ATg
83

Asn
val

Leu

Asp

Cys
165
Ser
Lys
Ser
Trp
ASp
245
Pro
Glu
Arg
Ser
LYS
325
Trp
Trp
Cys
Glin
Thr
405
Alg

Ser

val aAla Ala Cys Gly

Ile
390
Leu
iys

TYyr

Tyr

Phe

Lys
val
Pro
Ala
55

val
Arg
ASp
val
Lys
135
Trp
val
Phe
Ala
Gly
215
Trp
Thr
phe
Pro
Phe
295
Glu
Ile
Trp
val
Met
375
Glu
val
ASh

Arg

Lys

val

Arg
Leu
Pro
40

ser
Pro
Ser
Lys
His
120
Ala
ser
Lay
Pro
Ala
200
His
Lys
Gly
Tyr
Gly
280
Tyr
His
Glu
Thr
feu
360
His
Ser
Ile
Gly

Arg
440

Arg

Leu

Lys
Trp
25

Leu
val
Ala
Ley
ASp
105
ASnN
Gln
Ala
Gln
Gly
185
Leu
Tyr
Leu
Leu
His
265
Cys
Gly
ASDH
Cys
Leu
345
val
His
Leu
Gly
Gly

425
Leu

LYS
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val
10

Ser
Leu
Gly
val
val
90

Gly
Arg
Gly
Giu
val
170
Ser
LYS
Arg
His
Ile
250
val
ASp
Iie
Met
Thr
330
Gln
Pro
LYS
Leu
Glu

410
Trp

Leu
Ser
ASp
Ile
Pro
75

Tyr
Thr

Pro

Ile
155
Phe
ASp
ey
Glu
Phe
235
Leu
Phe
val
Ala
Gly
315
Asp
Tyr
Gln
l.ysS
Asn
395
Lys

Gly

Ile
Asn
Ser
Arg
60

Arg
GIn
Trp
Glu
Arg
140
Asn
Phe
Pro
Gly
Ala
220
val
Fhe
l.ys
Ley
Asp
300
lLeu
Thr
Leu
Ala
Thr
380
ASn

Phe

Asp

Leu
Gly
Glu
45

Arg
Pro
Leu
ser
Tyr
125
Glu
ser
Pro
Arg
Cys
205
Lys
Trp
Leu
LYysS
Ser
285
Lys
Ala
Phe
Thr
Pro
365
Cys

ASn

Pro

Thr
Arg
30

Pro
val
Glu
Asn
Pro
110
Leu
val
Ley
Phe
ASp
190
Ile
Phe
Glu
Glu
Met
270
Leu
val
Lay
Cys
Lau
350
Arg
ATg
LyS
Met

Arg
430

Leuy
15

Gln
Ley
Ser
val
Phe
95

Gly
Arg
Leu
Ile
ser
175
Cys
Asn
Ser
Arg
Glu
255
Trp
Gly
ASp
Thr
Thr
33%
Ala
Ile
Pro
Gln
ata

415
ASp

Ley
va'l
Ser
160
Ile
Pro
Ala
Gin
val
240
Asp
Lys
Thr
val
Arg
320
Tyr
Cys
Phe
Ser
Tyr
400
Ala

His

va'l Leu ITe Leu Thr Leu val

15

Trp Ser Ser Asn Gly Arg Gln Arg
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Lys Ser

Glu ser
65
Asn Ley

Gin Met
Leu val

Leu Ile
130

Ile pPhe

145

Arg val

Gln Leu
Arg Asp

Glu Tyr
210

Thr Lys

225

Lys val

His Tyr
Leu Lys
Tyr Thr
290
Lys Thr
305
Asp Ala
AsSp AsSp
Leu Pro
His Ala
370
Thr Gln
385
Leu Phe
Ite Ser

Giu Leu

<210> 29

Asp
35

 Gly

Ala
Thr
Ley
Ley
115
ASD
Ser
ASp
Tyr
Leu
195
Pro
His
Ley
Leu
Gln
275
Thr
Trp
Tyr
Tyr
Lys
355
Gly
Ser
Pro
Pro

Cys
435

<211> 444
<212> PRT
<213> Moncdelphis domestica

<400> 29

20
Ala

His
Ala
Leu
Arg
100
val
Ser
His
Phe
Pro
180
Lys
Asp
His
GIn
Ala
260
Gln
Ile
LYS
Gln
Ash
340
Ile
ASp
Ala
Glu
Pro

420
Lys

l.el
Leu
Pro
Arg
85

Asn
val
Leu
ASD
Cys
165
Asn
LYS
Ser
Trp
ASD
245
Pro
Glu
Arg
ser
Lys
325
Trp
Trp
Cys
Gln
Thr
405
Aryg

ser

Gly
Ala
Leu
70

Tyr
val
Gln
Arg
Phe
150
Pro
Glu
Asn
Phe
Trp
230
Tyr
Asp
Cys
ser
Thr
310
Leu
Asp
Lys
Gly
ile
380
Leuy
Lys

TYr

Pro
val

val

Arg
Gly
val

LysS
135
Trp
val

Phe
Ala
Gly
215
Trp
Thr
Phe
Pro
phe
295
Glu
Ile
Trp
val

Met
375
Glu
val

Ash

Arg

Met Arg Phe Arg Ile Tyr Lys
1 5

val Ala Ala Cys Gly pPhe val

20

Lys Asn Glu Ala Phe Ala Gly

35

Gly Pro Gly Asp Leu Arg Arg

Pro
40

Ser
Pro
sSer
Asn
His
120
Ala
Ser
Leu
Pro
Ala
200
His
LYS
Gly
Tyr
Gly
280
Tyr
His
Glu
Thr
Leu
360
His
Sar
Ile
Gly

Arg
440

Arg
Phe
ser

40
Phe

25
Leu

va’l
Ala
Leu
Asp
105
Ash
Gln
Ala
Gln
Gly
185
Leu
Tyr
Leu
Laeu
His
265
Cys
Gly
Asn
Cys
Leu
345
val
His
Leu
Gly
Gly

425
Leu

Lys
Trp
val

Pro
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Leu
Gly
val
val
90

Gly
Arg
Gly
Glu
val
170
Ser
Lys
Arg
His
Ile
250
va'i
Asp
Ile
Met
Thr
330
Gin
Pro
LYS
teu
Giu

410
Trp

val
10

ASn
Pro

Asn

Asp Ala

Ile Arag
60

Pro Arg

75

Tyr Gln

Thr Trp
Pro Glu
I7e Gln
140
Ile Asn
155
Phe Phe
AsSp Pro
Leu Gly
Glu Ala
220
Phe val
235
Leu Phe
rhe Lys
val Leu
Ala Asp
300
Gly Leu
315
Asp Thr
Tyr Leuy
GIn Ala
tys Thr
380
Asn Ser
385
l.ys Phe

Gly Asp

Ley Ile
Ser Asn
Ala pPro

Gly ser

Page 27

Glu
45

Arg
Pro
Leu
Ser
Tyr
125
Glu
Ser
Pro
Arg
Cys
205
Lys
Trp
Leu
Lys
Ser
285
Lys
Ala
Phe
Thr
Pro
365
Cys
Asn
Pro

Ile

Leu
Gly
val

45
Ala

30
Pro

va'l
Gy
ASN
Pro
110
Leu
val
Leu
Phe
ASD
190¢
Ile
Phe
Glu
GTu
Met
270
Leu
val
Ley
Cys
Leu
350
Arg
Arg
Lys
Met

Arg
430

Thr
Arg
30

Arg

Ala

val

il
[
3

val
Phe
g5

Gly
Arg

L.eu

Sar
175
Cys
ASN
Ser
Arg
Glu
255
Trp
Gly
ASp
Thr
Thr

335
Ala

Pro
GIn
Ala

415
Asp

Leu
15

Gln
Ala

Pro

Arg

Asp
80

Asp
Glu
iLeu
val
ser
160
Ile

Pro

Gln
val
240
ASD
Eys
Thr
val
Arg
320
Tyr
Cys
Phe
Sar
Tyr

400
Ala

val
Arg
va'l

Pro



PO
65

val
Gly
Leu
Lys
Leu
145
Ile
Ser
Cys
Ash
Ser
225
Arg
Glu
Trp
Gly
Giu
305
Thr
Thr
Thr
ITle
Pro
385
Gin
val

ASD

50
Glu

AsSn
Ala
Glu
Leu
130
val

Ala
Ile
Pro
Ala
216
GIn
val

ASp
LYS
Ser
290
val

Arg
Tyr
Cys
Tyr
370
Sar
Tyr
Pro

His

<210> 30
<Z211> 43
<Z212> PR

<213>

<400> 30

Met
1
val

Asn
His
Lys

65
val

Arg
val
Gly
Ile
50

Glu

val

val
Phe
Gly
Leu
115
Leu

Iie

Gly

Arg
195
Glu
Thr
Lys
His
Leu
275
Tyr
Lys
Asp
ASD
Lau
355
His
Thr
Leu
Ley

Glu
435

2
-

Cys
Ala
Phe
35

Ser
GIin

Phe

ASp
Asb
Gly
100
val
Leu
Phe
val
Leu
180
Asp
Tyr
l.ys
Ile
Tyr
260
Lys
Ala
Thr
Thr
ASD
349
Lys
Ala
Gln
Phe
Leu

420
Leu

Arg
Cys
20

val
Pro
Lys

Gln

AsSh
Gin
85
Ala
Leuy
Asp
Ser
AsSp
165
Tyr
Leu
Pro
His
Leu
245
Leu
Ley
val
Trp
Tyr
325
Tyr
ASH
Giy
ser
Pro
405
Pro

Cys

Xenopus laevis

Ile
5
Gly
Pro
Ala
Thr

Trp

Met
70

Thr
Gly
val
Ser
His
150
Phe
Pro
Gln
ASp
His
230
Arg
Ala
GIn
Ser
Lys
310
GIn
ASH
Phe
Asp
Ala

390
Lys

Lys

Tyr
Lau
Glu
Ala
Arg

70
Ash

55
Thr

Leu
Gly
val
Ley
135
ASp
Cys
Ash
Lys
Ser
215
Trp
Asnh
Pro
Glu
Arg
295
ser
Lys
Trp
Trp
Cys
375
Gln
Thr
Gly

ser

Lys
Ala
val
Arg
val

Phe

Leu

Gly
Gin
120
Arg
Phe
Pro
Glu
LYsS
200
Phe
Trp
Tyr
ASD
Cys
280
ser
Thr
Ley
ASDP
Lys
360
Gly
Ite
Ley
Lys

Tyl"
440

Arg
Ley
Glu
40

LYS
ASD

ASD

val
Asn
Gly
105
val
Lys
Trp
val
Phe
185
Ala
Gly
Trp
Ala
Phae
265
Pro
Phe
Glu
Ile
Tro
345
val
Met
Glu
Ser
ASh

425
Arg

LYyS
Trp
25

Ser
va'l
Asn

Gln
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Tyr
Ala
80

Gly
His
val
Ser
Leu
170
Pro
Ala
His
LYS
Gy
250
Phe
ASD
Phe
His
Glu
330
Thr
Met
His
Leu
Tle
410
Gly

Arg

val
10

Ser
AsSp
Ser
Met

Ala

Page 28

Arg
75

Leu
Gly
ASN
Glin
Ala
155
GIn
Gly
Leu
Tyr
Leu
235
Leu
His
Cys
Gy
AsSnh
315
Cys
leu
val
His
Leu
395
Ser
Gly

Leu

Ile
ser
Arg
AsSN
Thr

75
Ile

Ser
Ala
Pro
Arg
Gly
140
Glu
val
ASN
LYS
Arg
220
His
Met
va'l
Asp
LYysS
300
Met
Thr
Gin
Pro
LysS
380
Leu
L.Vs
Trp

Gln

Ile
Gly
Phe
Glu
60

Leu

Arg

Leu
Ala
Ala
Pro

125
Ile

Phe
ASD
Met
205
Glu
Phe
va'l
Ley
val
285
Ala
Gly
ASD
Tyt
Glu
365
Asp
AsN
L.YS

Gly

Ley
Arg
Gln
45

Ser
val

ASn

val
Ala
Gln
110
Asp
Gly
Asn
Phe
Pro
199
Gly
Ala
Ala
Phe
Lys
270
ieu
ASp
Leu
Thr
Leu
350
val
Pro
Lys
Tyr

Asp
430

Thr
GIn
30

Asn
Leu
Tyt

val

Tyr
Ala
95

Leu
Tyr
ASN
Gln
Pro
175
LYS
Cys
Lys
Trp
Leu
255
Lys
Ser
LYsS
Ala
Phe
335
Thr
Pro
Cys
ASn
ser

415
Ile

Leu
15

Lys
LyS
Ala
Arg

Asp

Gln
val
Glu
Leu
Leu
Leu
160
Phe
ASp
Ile
Phe
Glu
240
Glu
Met
Leu
val
Leu
320
Cys
Thr
Arg
Arg
Lys
400
Met

Arg

val
Lys
Gly
Asn
Ser

80
Lys



Ile

Gly
Glu
145
Ile
His
Glu
Arg
Gln
225
val
Thr
ASpP

Ala

-

Gy
305
Glu
Tyr
Glu
Lys
Thr
385
Arg

Gly

<2 10>
<211>
<212>
<213>

<400>

Asn

g Pro

Ile
130
Ile
Phe
Asp
Leu
Glu
216
Phe
Leu
Leu
Mat
Gly
290
Met
Thr
Leu
val
Pro
370
ser
Tyr

ASDP

31
450
PRT
Danio

31

Arg
Glu
115
Glu
Asn
Phe
Pro
Gly
185
Ala
val
Phe
Lys
lLeu
275
l.ys
Ala
Phe
Thr
Pro
355
Cys
ASN
Thr

Ile

Met Arg Phe

1
val

Ala
val
ASN
65

Ser
Leu

ATg
Glu

Ile
Ser
Gly
50

Glu
Glu
Asn

Gin

Tyr

Ile
Thr
35

Ser
ser
Ala
Phe
Lys

115
Leu

Pro
160
Phe
Asnh
Gn
Pro
LYys
180
Cys
Lys

Trp

Lys
260
Cys
val
Met
Cys
val
340G
Arg
Arg
GIn
Met

Arg
420

85
Gin

Leu
vai
Ile
Phe
165
ASp
Ile
Phe
ASp
Glu
245
Met
Leu
Glu
Asn
Thr

325
Asn

Pro
Arg
Ala

405
Asp

rerio

Arg
Cys
20

val
Gln
Ile
ASp
Asp
100
Asp

Arg

Ite
3
Gly
Phe
Ile
Pro
AsSn
&5
Glin
Asp

Leu

Asp
Arg
Leu
ile
150
Ser
Cys
ASh
Ser
Lys
230
Glu
Trp
Gly
val
Arg
310
Tyr
Cys
Tyr
Thr
AsD
380
Ala

His

Tyr
Phe
Pro
Gln
Glu
70

Thr
Asn

Leu

Leu

Asp
Arg
Leu
135
Ata
Ite
Pro
Ala
Gln
215
Leu
Asp
Ser
Thr
LysS
295
Glu
Asp
Leuy
His
Thr
375
Leu
Leu

Glu

Lys
Ala
Lys
Ala
55

Lys
Thr
Ley

val

val

val
Ley
120
val
Ser
Gln
Arg
Giu
200
Thr
Lys
His
Lys
Tyr
280
Thr
Thr
Asp
Pro
Ile
360
Glu
Phe
ser

Leu

Arg
val
Glu
40

Thr
Gln
Leu
Lys
ile

120
Asp

val
165
Lau
Phe
val
Leu
Asp
185
Tyr
LYyS
val
Tyr
Lys
265
Ala
Trp
Tyr
YT
LYyS
345
Gly
Ser
Pro
Pro

Cys
425

Lys
Trp
val
Ile
Gin
val
Asn
105
val

Ser
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90
val

ASD
Ser
ASp
Tyr
170
Ile
Fro
His
Leu
Leu
250
Asn
His
l.ys
LYS
Asn
330
Phe
Asp
Ala
Glu
His
410
Lys

val
10

ASh
Glu
Pro
GIn
TYr
90

Glu
val

Leu
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val
Ser
His
Phe
155
Pro
LysS
Asp
His
LyS
235
Ser
Glu
Thr
Ser
Lys
315
Trp
Trp
Cys
Lys
Lys
395
val

Ser

val
ser
Thr
val
GlIn
75

Arg
Glu
Gln

Arg

val
Leu
AsSp
140
Cys
Asn
LYsS
Ser
Trp
220
Glu
Pro
Glu
Pro
Thr
300
Leu
Asp
iys
Gly
Leu
380
Ile
LYS

Tyr

Ite
Gly
val
Thr
GlIn
Gly
LyS
val

Lys

Gin
Gly
125
TYyr
Gln
Glu
Lys
Phe
205
Trp
His
ASp
Cys
Phe
285
Glu
val
Trp
val
Met
365
Glu
ASp
ASH

His

Leu
LysS
Lys
45

Arg
Pro
Ile
Phe
His
125
Ser

va'l
110
Lvs
Trp
val
Phe
Asp
190
Gly
Trp
Asn
Phe
Pro
270
Ala
His
Ala
Thr
Met

350
His

ile
Gly

Arg
430

Thr
Pro
30

Arg
LYS
val
val
Arg
116
ASn

Lys

95
His

Ala
ser
l.eu
Pro

175
Ala

Lys
Gly
Tyr
255
Asp
Asp
ASh
Cys
Leu
335
val
His
Leu
Ser
Gly

415
Leu

Leu
15

Lys
Ser
Pro
Ala
Phe
95

Ala
Arg

Gly

Leu
240
TYr
Cys
iLys
Met
Ser
320
Gn
Pro
Asn
pPhe
Arg
400
Trp

Gln

val
Lys
ser
Ile
LyS
Gln
val
Pro

Ile



Glu
145
ASDH
Phe
Pro
Gly
Ala
225
val
Leu
Lys
Leu
Lys
305
Ala
Phe
Thr
Pro
Ala
385
Asn
Leu
Gly

l.eu

<210>
<211>
<Z212>
<213>

<400>

Met
val
Sep
ser
Arg
65

Lys
Glu
Asn
Lys

TYr

130
Asn

Gn
Pro
Arg
Cys
210
LYS
Trp
Ile
Ley
Ser
2580
va’l
Leu
Cys
va'l
Arg
370
Cys
Ser
Pro

Trp

Gln
450

Arg
val
ser
Ser
50

Ile
Asn
val
Phe
Lys

130
Leu

32
465
PRT
satmo

32

Ile
Ile
Phe
Asp
195
Ile
Phe
ASp
Glu
Met
275
Leu
Glu
Asn
Thr
Thr
355
Ile
Metf
Gly
Ala

Gly
435

phe
val
Gly
35

Ser
Pro
Glin
ASp
Asp
115
ASp

Ary

Leu
Va'l
Ser
180
Cys
Asn
Ser
Arg
Glu
260
Ala
Gly
val
Arg
Tyr
340
cys
Phe
Pro
ASN
Ser

420
AsSp

Leu
Ala
165
ITe
Pro
Ala
Gln
vai
245
ASp
Ser
Ser
Lys
Asp
325
ASp
Leu
His
Ser
GIn
405
Gly

Iie

salar

Arg
Cys
val
Gln
Ash
Pro
ASN
100
Gln
Asp

Led

val
Gly
val
val
val
Glu
85

Thr
Thr

ey

Leu

Ile
150
Ser
Gln
Arg
Glu
Thr
230
Arg
His
Ley
Tyr
Ala
310
Ala
ASD
Pro
Ala
Gly

390
Leu

Arg

Tyr
Leu
val
GIn
Pro
70

Lys
Thr
val
val

val

135
Phe

val
Leu
AsSp
Tyr
215
Lys
val
Tyr
Lys
Gly
295
Trp
Tyr
TYr
Ala
Gly
375
Gin
Phe
LyS

Asp

Lys
Ala
Leu
Pro
55

Pro
His
Gin
Aryg
val

135
Glu

Ser
ASp
Tyr
ITe
200
Pro
His
Leu
Leu
Lys
280
His
Lys
Gln
Asn
Phe
360
ASp
Lys
Pro
Gly

His
440

Arg
Phe
Lys
44

Gin
Ite
{ey
val
His
120
val

Ser

His
phe
Pro
185
Pro
AsSp
His
LYS
Ala
265
Giu
Ile
Ser
Lys
Trp
345
Leu
Cys
Thr
LYsS
val

425
Glu

LYS
Trp
25

Glu
Pro
Ala
Glu
Tyr
105
Glu

val

eolf-seql
i

Asp
Cys
170
Gln
Lys
Sep
Trp
ASp
250
Pro
Gin
Gly
Thr
Leuy
330
Asp
Lys
Gy
Lys
Gin
410
Ala

Leu

val
10

Thr
Ala
Gin
Pro
Lys
50

Arg
Glu

Gln

Phe
155
ieu
GTu
Lvys
Phe
Trp
235
His
ASD
Cys
Tyr
Glu
315
Leu
Trp
val
Met
Ile
395
Leu
Pro

Cys

val
Ser
Glu
Ala
val
75

Glu
Gly
Lys

val

Leu Arg Lys
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40
Tr‘p

va'l
Phe
Glu
Gly
220
Trp
LVYs
rhe
Pro
Ser
300
His
Arg
Ser
Met
His
380
Glu
Leu
His

Lys

Ile
Gly
Gly
Thr
&0

AsSN
Glu
Ile
Phe
His
140
Ala

Ser
Leu
Pro
Ala
205
His
Lys
Gly
Tyr
ASD
285
Ser
Asn
Cys
Leu
vai
365
His
Ash
Iie
val

Ser
445

Leu
Lys
Ala
45

Pro
Giu
val
val
Arg
3125
Ash

Arg

Pro
Gln
Gly
180
Leu
Tyr
Leu
Leu
His
270
Cys
Lys
Met
Thr
Gin
350
Ser
Lys
val
Thr
Lys

430
Tyr

Thr
Gin
30

Arg
Glu
Thr
val
rhe
110
Ala
Arg

Gly

Glu
Ile
175
Asn
Thr

Arg

val
255
Leu

Asp ]

Ala
Gly
Asp
335
His
Giu
LYS
Leu
Lys
415
Asn

Leu

Leu
15
LyS

val
His
Lys
95

Gin
Ala
Pro

val

Ite
160
Phe
Asp
Leu
Glu
rhe

240
Leu

ASN
Met
320
Ala
Ley
Ala
Ser
Gln
400
Arg
Gly

Arg

val

LYS

g Ser

Ser
Pro
80

Pro
Leu
Arg
AsSp

Glu



145
Ser

Gln
Pro
Arg
Cys
225
LYS
Trp
Ile
Leu
Ser
305
val
Leu
Cys
val
Arg
385
Cys
Ser
Pro
Trp

Gln
465

<210>
<211>
<212>
<213>

<400>

Met:
1
Ala
Asp
ASp
Pro
65
Ala
Thr
Arg
val

His

Iie
val
Phe
Asp
210
Ile
Phe
Asp
Glu
Met
290
Leu
Glu
Ser
Thr
Thr
370
vat
Met
Ser
Ala

Gly
450

33

471
PRT
pDrosophila melanogaster

33

Leu

va'l
ser
195
Cys
Asn
Ser
Arg
Glu
275
ser
Gly
val
ATQ
TYyr
355
Cys
Phe
Pro
Asn
Asn

435
ASp

lLeu
Ala
180
Ile

Pro

Gln
val
260
Asp
Iie
ser
Lys
Glu
340
ASD

Leu

Ser
Glin
420
Gly

Iie

Ile
165
Ser
Gln
Arg
Glu
Thr
245
Arg
His
Leu
TYr
Ala
325
Thr
ASD
Pro
Ala
Ser
405
Leu
Ala

Arg

150
Phe

val
Leu
AsSp
Tyr
230
Lys
Ala
Phe
LyS
Gly
310
Trp
Tyr
Tyr
ser
Gly
360
Gln
Phe
Gly

Asp

Gly Arg Lys Arg Asn
5

Leu
Ser
Ala
50

His
Ala
Ile
Gln
Phe

130
Thr

Gly
Arg
35

Ile
ser
Leu
Ser
Ile
115
Gly

Arg

ITe
20

Asp
Leu
Arg
Leu
Phe
100
val
Pro

Ile

Phe
Asn
Ala
Asn
Leu
85

Asp
ArG

Leu

Thr

Gly
val
Met
His
70

Asn
val
Tyr
Gln

Tyr

Ser His
Asp Phe

TYr Pro

200
Ile Ser
215

Pro Asp
His His
Leu Lys

Leu Ser
280

Arg Glu

295

His Iie

Lys Ser
Gin Lys

AsSn Trp
360

Tyr Trp

375

Asp Cys

Lys Ser
Pro Lys

Gly val

4490
His Glu
455

Asn Phe
Leu Leu

Lteu Gly
40

val Pro

55

Ser Ala

Ala ser
Tyr His

Asn Asp
120

Asn Asp

135

Lel Arg

Asp
Cys
185
Gln
Lys
Ser
Trp
Asp
265
Pro
Asn
Ser
Thr
Leu
345
ASH
LYyS
Gly
Lys
Asn
425
Ala

Leu

Tyr
Gln
25

Asp
Ala
Ser
Ser
Pro
105
Met
Sar

His

eolf-seq]

Phe
170
Gln
Glu
Ile
Phe
Trp
250
His
Asp
Cys
Tyr
Glu
330
Ile
Trp
val
Met
Ile
410
ey
Pro

Cys

Met
10

Tyr
Ala
Thr
Gly
Pro
90

Pro
Gln
val

Leu

Page 31

155
Trp

va’l
Phe
AsSp
Gly
235
Trp
Arg
Phe
Pro
Pro
315
His
Glin
ser
Met
His
365
Asp
Ley
His

Lys

Arg
Asn
val
t.eu
Ala
Gly
Asn
Met
1le

Ile

Ser Pro
Lal Gin

Pro Gly
205

Ala Leu

220

His Tyr

Lys Leu
Gly Leu

Leu His
285

Asp Cys

300

ser Lys

AsSn Met
Cys Thr

tey Gln
365

val ser

380

His Lys

Thr Ile
Ile Thr

val Lys

445
Ser Tyr
460

Ser lLeu
Asn Phe

Thr Asn
45

His Lys

60

Gly Ala

Ala Ala
Ile Thr

val Leu
125

Ile val

140

val Ser

Giu
Tle
190
His
Lys
Arg
His
val
270
Phe
ASD
Ala
Gly
Asp
350
His
GTu
Lys
lLeu
Lys
430
AsSn

Pro

Phe
Asn
30

ASp
Tyr
Leu
Thr
Glu
110
Asn
val

Leu

Ile
175
Phe
ASD
Leu
Glu
Phe
255
Leu
Leu
Ile
Ash
Met
335
Ala
Leu
Ala
ser
Gln
415
Arg
Gly

Arg

Leu
15

Tyr
Ser
Leu
Asn
Ala
95

Ile
Glu
Gln

Ala

160
Asn

Phe
Pro
Gly
Ala
240
val
Leu
Lys
Leu
Lys
320
Ala
Phe
Thr
Pro
val
400
Ser
Leu
Gily

Ley

Leu
Leu
ASp
Thr
Gly
80

Ser
Lys
Asp
val
Gln



145

150

Ala Arg Asp ITe Ser Lys val Leu

165

Asp Asp Asp Ile Asn Asp Leu val

180

Met Gin Ilte Phe Tyr Pro Tyr Ser

195 200

Pro Gly val Asp Pro Asn Asp Cys
210 215
Ala Leu ITe Thr Asn Cys Asn Asn

225

230

His Tyr Arg Glu Ala Lys Phe Thr

245

Lys ala Ash Arg val Phe Asn Glu

260

Gly Leu val Leu Phe Leu Glu Glu

275 280

leu Tyr teuw Leu Ala Met Met Gin
290 295
Gln Cys Asn val Leu Ser Leu Gly

365

310

Tyr Thr Tyr His Ser Lys val Glu

325

His Asn Met Gly Phe Ala Phe Asn

340

iys Cys Ala Arg His Phe Cys Thr

355 360

Ser ieu GlIn His val Ser Glin Gin
370 375
met Ile val Lys Gly Pro Arg val

385

390

His His Lys Asn Lys Asn Cys Glu

405

Gln His val Leu Arg Ile Ala Arg

420

Ser ey Thr Leu Thr val Pro Ser

435 440

Lys Gly Asn Gly Gly Trp Gly Asp
450 455
Asn Met Thr Leu Ala Thr Arg

465

<210>
<211>
<212>
<213>

<400>

470

34

54

PRT

Homo sapiens

34

Thr Arg Pro Ala Pro Gly Arg Pro

1

50

<210>
<211>

5
Asp Pro Ala Ser Leu Thr Arg Glu
20
Glu val Glu Leu Glu Arg Gln Arg
35 40

Ala Leu Ser Ser Gln Arg

35

15

PRT

<212>
<213>

<220>
<223

<400>

Artificial Sequence

Synthesized Construct

35

eolf-seql

Leu val
170

Gln Gln

185

Ile Glin

Pro Arg
Ala Met

Gln Thr
250

Leu Glu

265

Asp His

Gin Arg
Thr Tyr

val Met
330

Arg Thr

345

Tyr Asp

Cys Leu

Phe His

Ser Asn
410

Asn Ser

425

Leu Met

Met Arg

155
Phe

Ile
Thr
ASN
Tyr
235
Lys
val
Ty
Thr
Leu
315
Pro
Thr
AsSp
Arg
Ile

395
Gln

LYS

ASp

Pro Ser val

10

Ser
Asp
His
Ile
220
Pro
His
Thr
val
Lys
300
Lys
Trp
Trp
Tyr
Arg
380
Gly

va't

Lys

His
460

Ser

val Ile aArg Leu

25

Gly Leu Leu Gln

Page 32

His
Phe
Pro
205
Lys
Asp
His
Arg
Ala
285
ASD
Thr
val
Ser
ASN
365
Lys
Glu
Ile
l.eu
Ser

445
Glu

Ala
Ala

Gln
45

Asp Tyr
175
Cys Lvs
190
Asn Glu
Lys Glu
Leu Tyr
Trp Ile
255
TYr His
Glu Asp
Leu Cys
Phe Asn
Ser Ser
335
Asn Ile
Tro Asp
Leu His
Cys Gly
Ser Lys
415
Phe Pro
Lys Leu

Leu Cys

Leu Asp
15

Gin Asp

30

Ile Gly

160
Tyr

val
Tyr
Gin
Gly
240
Trp
Thi
Phe
Pro
Tyr
320
LYS
Arg
Trp
Ala
val
400
va'l
Arg
Arg

Ley

Gly
Ala

Asp



eolf~seql
Gly Gly Gly Gly Ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser
1 5 10 15

<210> 36

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<Z223> Syntrhesized Construct

<400> 36
Gly Gly Gly Gly ser Gly Gly Gly Gly Ser
1 5 10

<210> 37
<231 21
<212> PRT
<213> Trichoderma reesei

<400> 37
ser ser Ala Ala Thr Ala Thr Ala Ser Ala Thr val Pro Gly Gly Gly
1 5 10 15
Ser Gly Pro Thr Sser
20

<Z210> 38

<211i> 19

<212> PRT

<213> Trichoderma reesei

<400> 38

Ser Thr Gly Asn Pro Ser Gly Gly Asn Pro Pro Gly Gly Asn Pro Pro
1 5 10 15

Gly Ser Thr

<210> 39

<211> 10

<Z212> PRT

<213> Trichoderma reesed

<400> 39
Met Ala Ser Thr Asn Ala Arg Tyr val Arg
1 5 10

<21i0> 40

<213i> 17

<2312> PRT

<213> Trichoderma reesei

<400> 40

Tyr Leu Leu Iie Ala Phe Phe Thr Ile Leu val Phe Tyr Phe val Ser
1 5 10 15

Asn

<210= 41
<211> 379
<212> PRT
<213> Trichoderma reesei

Page 33



<400> 41
Ser Lys Tyr
i

Asp
ASp
val
Ala
65

Glu
ASp
Ser
Fro
Ala
145
Cys
Tyr
Ile
Ser
Trp
225
Pro
ASN
Leu
Gly
Ala
305
Ile
Thr
Trp

AsSD

<210

Ser
Phe
Gly
50

Arg
AsSp
Lys
Gly
AsSp
130
Glu
Arg
Glu
His
Phe
210
Glu
Asp
ASH
Arg
Gly
290
Ala
Ala
Arg
Lys

Lys
370

<211> 8

<212>
<213>

<400>

42

Thr
Pra
35

Ile
Ash
Arg
£ro
LYyS
115
Trp
Arg
Phe
Tyr
Tyr
195
val
Ser
Asn
Cys
Ser
275
Phe
Gly
Tyr
Ley
Gly

355
Pro

PR'_F )
Trichoderma reesei

42

Glu
Lys
20

Leu
Ala
Ser
Phe
Phe
100
Thr
Ile
LysS
Glu
Tyr
180
Asp
Ile
Thr
sSer
His
260
Lys
Phe
Leu
Trp
Asp
340
Tyr

Glu

Gly
Thr
Ala
Pro
Asp
Asn
85

Asp
His
Asp
Ile
Ser
165
Trp
Pro
Ser
LYS
Met
245
Phe
Gln
Tyr
Met
His
325
Leu

Ser

Gly

vai
Thr
Leu
Gly
val
70

Arg
Asn
Tyr
GlIn
Ile
150
Gly
Arg
Phe
ieu
Lys
230
Arg
Trp
Tyr‘
Glu
Leu
310
val
Lys
Cys

Trp

ASD
Pro
Thr
Pro
55

Trp
Arg
Thr
Gly
Asp
135
Tyr
Phe
val
Arg
Tyr
215
Phe
Phe
Ser
Ile
Arg
295
Asn
Pro
Cys
Thr

Glu
375

Met Ala ITe Ala Arg Pro val

1

<210>
<211>
<212>
<213>

<400>

43
15
PRT
Trichoderma reesei

43

5

Ala Leu Gly Gly Leu Ala Ala

Leu

Pro
40

Arg
Asp
Tyr
Phe
Glu
120
Lys
Gly
Phe
Glu
Leu
200
Glu
Met
Leu
Asn
ASp
280
Trp
Arg
Phe
His
sSer

360
Asn

Arg

Asn
Pro
25

Asn
Met
Ile
Asnh
Lys
105
Ile
Ala
Asp
Phe
Pro
185
Met
TYr
LYsS
Ser
rhe
265
Phe
Gly
Ser
The
Cys
345
Arg

Gln

eo’l f-seql

LYS
10

Pro
Asp
ASH
Ala
Tyr
90

LYS
Ala
LYS
Ser
Arg
170
Ser
val
Pro
Asn
ASp
250
Giu
Phe
AsSp
Glu
His
336
AsSp
Phe

Gin

Gly
Ala
Pro
Ala
ATQ
75

ASD
val
Pro
Lys
val
155
Gin
Ile
Glu
Ala
His
235
ASD
Ile
Glu
Ala
Ile
315
Cys
Pro
Phe

Asp

Thr
Thr
Gly
Thr
60

Ser
Trp
Thr
Glu
va'i
140
Ser
Pro
Glu
Gln
Thr
220
Pro
Gly
Gly
Ser
Pro
300
His
Pro
LVS

Glu

leu
Gly
205
Ile
Glu
Gly
Ser
Leu
285
val
Phe
Thr
Glu

Met
365

Thr
ASD
30

Asn
vai
Arg
Phe
Ser
110
Trp
Glu
Arg
Met
Tyr
190
Lys
Ala
His
Glu
Leu
270
ASp
His
Phe
Gly
ASN

350
Asn

Ala
Ala
ASp
Thr
Gln
Leu
g5

Leu
Ser
Asp
His
Met
175
Cys
Lys
Thr
Ie
Thr
255
Glu
Lys
Ser
AsSnN
Glu
335
Phe

Gly

Ile Leu Trp Cys Phe Phe Leu Tyr

Page 34

Pro

Leu
Leuy
val
80

ASnh
val
Phe
Met
Met
160
Ash
AsSp
Tyr
Leu
Ala
240
Tyl"
Trp
ASp
Tle
ASD
320
Lys
ASp

Met



<210> 44
<211> 37
<212> PRT

<213>

<400> 44
Gln Leu Leu
1

Ile
Gly
Thr
val
65

ser
Glu
Tyr
Pro
Gln
145
Gly
Arg
Phe
Ley
Lys
225
Lys
Gln
Met
Asp
His
305
Phe
Ser

Pro

Gly

ASH
ITe
ASp
50

ASp
LYS
Glu
Glu

Ala
130

Tyr
Met
val
Arg
Tyr
210
Phe
Trp
Gly
Glu
Arg
290
Ser
Arg
Pro

Phe

Met
370

<210> 45
<211> 6
<2i2> PRT

<213>

<400> 45

1

1

Phe
Leu
35

Arg
Asp
phe
Phe
iLeu
115
ile
Ala
phe
Glu
TYr
195
Asp
Leu
val
Phe
Phe
275
Ala
ITe
Asp
Lys
Leu

355
Gly

Arg
Glu
20

val
Ata
Met
Asn
Lys
100
Ile
Phe
Asn
Tyr
Pro
180
Met
ASp
Ala
Ile
Ser
260
Trp
Gly
Ala
Ile
Cys

340
His

Pro
Arg
Arg
Ser
val
Tyr
85

Lys
Pro
Glu
Met
Lys
165
Lys
Gln
Pro
Asp
ASD
245
Thr
Arg
Gly
lLeu
Gly
325
Lys

Arg

Trichoderma reesei

sSer
ASp
Thr
Ala
Ala
70

Pro
LYyS
Lys
Glu
Met
150
His
val
Asp
His
His
230
ASp
Cys
Ser
Phe
Gly
310
Tyr
Gly

Glu

Trichoderma reesei

Met Leu Asn Pro Arg Arg
5

Ser
Pro
Ser
Thr
55

Ser
Trp
Thr
Glu
Ser
135
Ser
Pro
His
AsSn
Thr
215
Pro

Ala

LYS
rhe
295
Lauy
Gln
Cys

ASp

Ser
ASh
Asp
40

Leu
Met
Thr
Ser
His
120
Ala
Tyr
Ala
Phe
AsSn
200
Leu
ASn
Arg
Phe
val
280
Tyr
Phe
His
val

Cys
360

Tyr
Leu
25

Arg
Leu
val
Phe
Ala
105
Trp

Ala

Leu
Phe
185
Lys
Pro
Tyr
Arg
Trp
265
Tyr
Giu

Glu

Thr
345
Arg

2ol f-seq]

10

Asn
10

ASp
TyF
Ala
ASD
Phe
90

val
Asp
val
Gin
Lys
170
Cys
Thr
Thr
Leu
Pro
250
Ser
Glu
Arg
Asp
Pro
330
Gly

Pro

Page 35

Ser
Pro
Ala
Leu
Leu
75

ASN
Thr
Ala
Leu
Met
155
Asp
Asp
Tyr
Leu
His
235
Gin
Asn
ASp
Trp
Ser
315
Phe
Arg

ASH

Pro
Thr
Pro
val
Glu
ASp
ASN
Pro
Lys
140
Cys
val
val
Gly
Trp
220
Glu
His
Phe
Tyr
Gly
300
Sar
Phe

Leu

Trp

Gly
Gly
Asp
45

ATg
Arg
LysS
Ala
Ser
125
LYS
Arg
Arg
ASD
Phe
205
Pro
His
ASnh
Glu
rhe
285
Asp
LYys
ASh

Thr

rPhe
365

Asp
Giu
30

Ala
Asn
Thr
Pro
Thr
110
Trp
Ash
Trp
Tyr
Tyr
190
Thr
Gln
Ser
Arg
val
270
Glu
Ala
Ile
Cys
Asp

350
Lys

15

Arg
15

Pro
Lys
Glu
Trp
Phe
95

Cys
Iile
Gly
Ash
Tyr
175
ASp
Ile
Thr
Ala
Glu
255
Ala
His
Pro
His
Pro
335
Gly

Tyr

Tyr
Glu
Asp
Glu
Asn
80

Ser
ASN
Asp
val
ser
160
Trp
val
Asn
Ala
Ile
240
Ala
Asp
Leu
val
Trp
320
Asn

Glu

Ala



<210> 46
<211> 15
<?212> PRT

<213>

<400> 46
Ala Leu Tle aAla Ala Ala pPhe
1

C<210> 47
<211> 35
<212> PR

<213>

<400> 47

Ser
1

Ala
Pro
Thr
Phe
65

ASp
Gly
Gln
Leu
Tyr
145
Ser
l.eu
Trp
Pro
Thr
225
Arg
ASp
Arg
Gly
Gin
305
Asp

ITe

Arg
Glu
Pro
TYr
50

Pro
Phe
Phe
Leu
Pro
130
Ala
Ala
val
Tyr
Gly
210
Leu
val
Tyr
Ile
AsSp
290
MetT
Phe

val

<210> 48
<21i> 22
<212> PR

<213>

2
T

Ser
Ala
Pro
35

ASp
Ala
Giu
Iie
Leu
115
Leu
Arg
Leu
Ile
Sar
195
His
Glu
val
Phe
Asp
275
val
Gly
Glu

Gln

T

His
Glu
20

Pro
Lys
TYr
Phe
His
100
Tyr
Pro
Gly
Glu
Gly
1890
Arg
Pro
Met
ASp
Asn
260
Tyr

val

Gly

Glu
340

5

Asn
5

Ala
Pro
Leu
Ile
Arg
85

Giu
Gly
val
Gly
Trp
165
Ile
Arg
val
Lys
Leu
245
ASp
Arg
val
LyS
Thr

325
Leu

Trichoderma reesei

Trichoderma reeseil

Ser
Ley
Gln
Ala
Trp
70

Glu
Val
ser
Leuy
I'le
150
Ile
Glu
Ile
Leu
Lys
230
Thr
Glu
Asn
Lau
Asp
310
Trp

Gly

Trichoderma reesei

Glu
Ser
Lys
Tyr
55

Gln
Gln
Ile
Ite
LysS
135
Tyr
Pro
Ala
GIn
Arg
215
Ser
Gly
Arg
Phe
Pro
295
Tyr
Lys

Glu

Ile

Ser
Ala
Pro
40

Ala
Thr
Glu
Thr
Pro
120
Ala
ser
Pro
Asp
Phe
200
Asp
Gly
Pro
Tyr
Thr
280
Ile
ASp
Pro

Gly

Leu

Ala
Ala
25
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Leu

Asp
val
Glu
val
Lys
Phe
Sey
105
Ile
Ser
Ser
LYS
Phe
185
Pro
Pro

val

Thr

His
ile
25

Phe
Ley
Pro

Arg

eolf-seql

Ala Thr Leu

i0

Pro
10

Tie
ASn
Lys
Leu
val
a0

ey
LYS
His
Gly
Phe
170
GIn
Thr
Tyr
val

val
250

Ser
10

LYS
Ser
Glu
Tyr

LYS
90
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Met
Trp
Glu
Asn
Leu
Leu
155
Ley
LYS
Ile
Thr
Met

235
Ser

Lys
Glu
Leu
Asp

Ala
75

Aryg
Pro
Glu
Tyr
Ala
Tyr
Glu
Tyr
Arg
140
val

Leu

Leu
Arg

220
Phe

Asn
Ala
Pro
ATg

60
Tyr

Trp

val
Thr
Gin
45

ASp
Met
Ley
Gln
Pro
125
Pro
Ala
Glu
Glu
Ser
205
Thr
Thr

Ser

Ala
Ala
Lys
45

Ala

Ala

Phe

Pro
Gin
30

Tyr
Tyr
Arg
AsD
Leu
1180
va'l
Asp
Gly
Thr
Arg
190
LyS
ASp
Gly

Tyr

Phe
Thr
30

His
Trp

Pro

Phe
15

LYS
15

GIn
val
Ala

Ser

Gly
Pro
Ala
Thr
Ala
80

Asp
Ash
Pro
val
vall
160
Met
Ala
Ala
Gly
Thr

240
Gin

Ala
Ala
Pro
Ala

Met
80



<211> 19
<212> PR

<213>

<400> 67
val Leu Gly Met Ite Ala Ala Ala val

T

1
Gly Phe pPhe

<Z210> 68
<211> 56
<212> PR

<213>

<400> 68

sSer
1

Phe
Glu
Glu
Gly
63

Leu
Arg
Asn
His
Asp
145
Leu
Tyr
Asn
LVs
Glu
225
vai
Ile
Gln
Asp
Pro
305
Pro
Tle
Leu
Glu
Leu

385
ser

Ser
Ser
Arg
Arg
50

Arg
ASD
Glu
Thr
TYr
130
Glu
Ala
Ala
Gly
Tyr
210
Lys
Pro
AFrg
Tyr
Glu
280
ser
Met
Ala
Ser
ey
370
Ala

Ser

5
T

Gly
Trp
Arg
35

Tyr
ASH
Thr
Trp
Phe
115
Leu
Gly
ASp
saer
Ala
195
Leu
val
Ile
lLeu
Leu
275
Ala
Glu
Ser
Leu
Thr
355
Met
Pro

Ala

Gln
Leu
290

Lys
Ala
Met
Met
Iie
100
Glu
Ser
Ala
Arg
vai
180
Ser
Ala
Met
Tyr
Gly
260
Gln
Leu
Phe
Pro
Ala
340
Trp
His
Glu

Pro

5

Thr
5

Gly
Ser
Tro
Ala
Met
85

Ser
Thr
Thr
Pro
Leu
165
Asn
Sar
LYS
Giu
ITe
245
Ser
Thr
Ala
Thr
Lys
325
Ala
Asn
Thr
Ile

His

Trichoderma reesel

Trichoderma reesei

Glu
Leu
val
Gly
Pro
70

Leu
Thr
Thr
Glu
Gly

150
Leu

Thr
Leu
val
230
Tyr
Arg
ASn
Gly
Ile
310
Met
Thr
LyS
Cys
Met

390
Gln

Glu
Ser
val
LYyS
55

Lys
Met
Ser
Ile
Phe
135
Glu
Ser
Gly
Ala
Thr
215
val
Ala
Gly
LyS
val
295
Ile
ASp
Gly
Lys
Trp
375
Tyr

Ala

Ala
Gln
Glu
40

Asp
Gly
ASn
Ley
Arg
120
Pro
Asp
Ala
Glu
Glu
200
Gly
ASp
Thr
AsSp
Gln
280
Arg
Ala
His
Gly
Lys
360
Gly
Phe

Pro

Lys
Glu
25

Ala
Glu
Leu
Gin
Thr
105
Met
Glu
Leu
rhe
Tyr
185
Ala
Glu
ASp
Thr
Ser
265
Glu
LyS
Glu
Leu
Leu
345
Asp
Mat

Asn

Ala

eolf-seql

Met Phe val Leu Tyr val Thr

10

Lvs
10

Arg
Phe
Phe
Gly
Thr
90

Trp
Leu
Leu
Tyr
Glu
1706
Lys
Thr
Lys
Asn
Gly
250
TYr
Pro
His
Arg
val
330
Thr
Asp
Ty
Iie

Ala
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Lys
Gly
Glu
His
Try
75

Thr
ASD
Gly
Ala
Leu
155
ser
Gly
Thr
Ash
Gin
235
Glu
Tyr
ITe
Leu
Pro
315
Cys
Glu
Asp
Lys
Pro

395
Phe

Gly
Val
Pro
60

Ite
Arg
Gln
Gly
Pro
140
Glu
GTu
P1ro
Leu
rPhe
220
Pro
phe
Glu
Tyr
va'l
300
AsSp
Phe
Ala
Met
Tyr
380
ASN

ASp

Ser
val
Trp
45

ITe
ITe
Leu
AsSp
Leu
125
Leu
LYys
Ser
Ser
Gln
205
Trp
Glu
Arg
Tyr
Glu
285
Thr
Gly
Met
Glu
Gln
365
Met
Pro

Glu

Gly
Asp
30

ASP
Ser
Ile
Gin
GIn
110
Leu
Thr
Ala
Gly
His
190
Leu
ASp
Asp
Gly
lLeu
270
Glu
Tyr
Leu
Pro
Ala
350
Leu
Lys
Pro

Asp

15

Ser
15

Trp
Ala
LyS
Asp
His
95

ASp
Ser
Glu
Lys
Ite
175
Ser
Glu
lLys
Gly
GIn
255
ITe
Met
Thr
Glu
Gly
335
Arg
Ala
Thr
Pro

Pro

Ala
ASp
Tyr
Asn
sSer
80

Ala
val
Ala
ASp
ASp
160
Pro
Asp
Phe
val
Leu
240
Asn
Lys
Trp
Glu
His
320
Thr
Lys
AFQ
Gly
Glu

400
His



Ala
teu
Thr
Phe
465
Leu
Phe
Ash
Pro
Arg

545
Thr

Glu
Gln
Gly
450
val
Asp
Trp
ASD
Phe
530
Lys

Thr

<210> 65
<Z21i> 7
<212> PR

<213>

<400> 69

Met Ala Arg Arg A

1

<210> 70
<211> 15
<212> PR

<213>

<400> 70
Leu Phe Met fle Cys Ala Ala
1 5

<210> 71
<211> 87
<212> PR

<213>

<400> 71

val
1
His
Lys
Ala
LYS
65
Prao
Ala
Trp
Ser

Phe

Ser
Pro
Pro
Pro
50

Pro
Ser
val
Arg
Leu

130
Gly

Trp
Arg
435
ASp
AsN
Ala
Leu
val
515
Pro
Pro

Asp

T

T

1
T

Gin
Pro
Ala
35

Glu
Ala
Tyr
Ile
Pro
115
Pro

val

Arg
420
Pro
val
Tyr
Asn
Ala
500
Leu
Arg
Arg

Ala

ASh
Ala
20

Ala
Ser
Pro
Glu
Pro
100
val
Thr

Glu

445
LYS

Glu
Lys
Thr
ser
485
Glu
Pro
Phe
ASp

Glu
565

Thr
5
Ser
LYS
Lys
Glu
Asp
85
Ser
Lys
Gly

Ser

Asp
Thr
Tyr
Ala
470
Ile
Thr
Leu

Asp

Gly
550

Trichoderma reesei

Trichoderma reesei

Trichoderma reesel

Trp
Asn
Pro
Pro
His
70

Asp
AsSp
Glu
LysS

Pro

Phe
val'l
Arg
455
val
Pro
Leu
His
Met

535
Ser

rg Tyr Arg
5

ASD
Pro
Glu
Lys
55

Ala
Glu
Thr
His
Pro

135
Glu

val
Glu
440
Glu
Glu
Pro
Lys
LYsS
520
Gly

Ala

val

ASp
Pro
His
40

Pro
Ala
Glu
Arg
Phe
120
Leu

Ala

val
425
Ser
Trp
ASD
Thr
Tyr
505
Ile
Pro

Lys

Ser
Ala
25

Glu
Gln
Gly
Thr
Leu
105
Pro
LysS

Lys

eolf-seql

410
His
Ley
Gly
Glin
Pro
490
Met
val

Leu

Lys

Leu
10

Ala
10

Ala
His
Sar
Gly
Gly
90

Pro
val
val

Ser

Page 45

Ser
Phe
Trp
Gly
475
Lys
Tyr
Leuy

Phe

LysS
555

Phe

His
Gly
Glu
Glu
GTn
75

Lys
Pro
Pro

Pro

Arg

ASN
Tyr
Asp
460
Gly
ASp
Leu
ASn
Ser

540
Ala

Leu

Tyr
Gly
His
Pro
60

Lys
Asn
ASp
Ser
Arg

140
Arg

ASp
Met
445
Met
Phe
Asn
Leu
Thr
525
Thr

Thr

l.eu

Ala
Glu
Glu
45

LYS
Ser
Pro
ASn
Glu
125
val

val

val
430
Trn
Phe
Thr
Met
Phe
510
Giu
Gly

Thr

Tyr

Thr
Ser
30

AsnN
Pro
Gln
Pro
LYyS
110
Ser
G1in

Ala

415
His

Arg
Lys
Ser
Glu

495
ser

Trp

Ala

Arg
15

Leu
15

Pro
Gly
Glu
Gly
Lys
val
val
His

Arg

Asn
Tle
Ser
Leu
480
Ser
Pro
His
Lys

Ala
560

Arg
Leu
Tyr
ser
Lys

80
Ser



145
Glu

Phe
AsSp
ey
val
225
Phe
val
val
Met
His
305
Glu

Thr
AShH
LYS
385
Gly
Lys
Gln
Ata
Phe
465
Phe
Lys
Arg
Ser
Thr
545
Ile
Gly
Gly
Glu
Lys
625
Lys
His
val

Asn

Arg
Ala
Pro
Trp
210
GTu
Glu
Ser
Glu
Pro
290
Arg
Phe
va'l
Ser
His
370
Gin
Lys
Lys
Thr
ASH
450
Gin
Pro
Leu
Pro
Thr
530
His
Phe
cys
ser
Thr
610
G1n
Glu
Lys
Gly
Gly

val
Trp
Phe
195
Ile
Gln
Thr
Gly
Leu
275
Ile
Ala
Thr
ASpP
Ile
355
Thy
Met
Ash
Gin
Ala
435
Trp
Glin
Lys
Tyr
Met
515
Ala
Leu
Gly
val
Gln
595
Leu
val
Thr
Arg
Ser

675
Glu

Gly
Met
180
Cys
Ala
Ile
Thr
Gly
260
Ala
Ley
Gly
Arg
Arg
340
Pro
Ala
AsSp
Ser
ASnN
420
LYS
AsSp
Tyr
GTu
vai
500
Thr
Gly
Thr
Arg
Trp
580
val

Trp

Ala
Ala
660
Glu

Gln

LYsS
165
His
Gly
Gly
Asp
Ile
245
His
Glu
Tyr
Ser
L.eu
3258
1Te
Gty
Thr
Giu
Lys
405
Glu
Arg
Cys
His
TYyr
485
ASD
AsSp
Asn
Cys
Glu
565
Ala
Leu
Trp
Asp
Asn
645
Ala
i.eu

LYS

150
Glu

AsSp
Trop
ey
Phe
236
Arg
Asp
Ite
TYyr
val
310
Ala
Thr
Leu
Ala
Asp
390
Ala
Pro
Gly
val
Met

470
Leu

Gly
Pro
Phe
550
LyS
Tyr
Ala
Glu
ASp
630
Ser
val
Pro

LYS

Ile
Glu
Ala
Lys
215
Thr
Tyr
Gly
Leu
Gln
295
Gly
Gln
ASD
Phe
Leu
375
Leu
Asp
val
LyS
Pro
455
Gly
Ley
val
ASp
Ser
535
Ile
AsSD
Gin
Cys
Lys
615
Lys
His
Pro
GlIn

Pro

Glu
Leu
Ala
200
Glu
Thr
Leu
Gly
Met

280
Trp

Leu
Ala
Pro
360
Arg
Ser
Pro
Glu
Pro
440
Gin
Gly
Leu
Glu
Trp
520
Gln
Gly
Ley
Ser
Pro
600
Leu
ASD
Asp
ey
Ser

680
Thr

Arg
ser
185
Thr
GlIn
Thr
Gly
TYyr
265
Gly
Gln
Ala
Thr
Leu
345
Glu
Ser
Asn
Gln
Lys
425
Pro
Gly
Gly
Gly
Ala
505
ASp
ASp
Gly
Glu
Thr
585
Thr
Asp
LYS
Ala
Pro
665
Leu

Gly

eolf-seq]

Ala
170
Pro
Leu
Phe
Pro
Gly
250
Pro
Ile
Pro
Glu
Ser
330
Ile
ASh
Ser
LYsS
Thr
410
Ala
Phe
Leu
Gln
Gly
490
Ile
Ile
Leu
MetT
Thr
570
val
Leu
Pro
Ala
Ala
650
LYS
LysS

Ser
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155
Trp

val
val
AsSp
Arg
235
Leu
Met
Phe
Glu
Ley
315
Gln
Giu
Leu
Leu
Pro
395
val
Lys
Gly
val
Asp
475
Leu
Asn
Leu
val
Tyr
555
Ala
Ser
Glu
Ala
Thr
635
Gly
Pro
Asp

sSer

Ser
Ser
ASD
Glu
220
Asn
Leu
Leu
Asp
Tyr
300
Gly
Tyr
Leu
ASp
Ser
380
Glu
Glu
GIn
Ala
va'l
460
Ser
Glu
Glu
Phe
Ala
540
Gly
Lys
Gly
Lys
Lys
620
val
Gly
Gly
Lys

val

Gly
Ala
Ser
205
Ala
ASN
Gly
el
Thr
285
Ala
Thr
Lys
GIn
Ala
365
Glu
ASn
Lys
val
Ash
445
Gly
Ala
Ser
Trp
Pro
525
Thr
ey
Arg
Ile
Cys
605
Asp
Gly
Ser
Ala
Ile

685
Gly

Tyr
LvS
190
Leu

Ala

Ala
Thr
270
Pro
Ser
ey
TYr
Lys
350
Ser
Ala
Tyr
Gin
Pro
430
Gly
Gly
Tyr
Lys
lLeu
510
Ala
Phe
Gly
Ley
Met
590
AsSp
Trp
Glu
Lys
ASp
670
Gly

Tle

LYsS
175
His
AsSp
Arg
Pro
Phe
255
LYS
Asn
Gin
Ser
Tyr
335
Gln
Gly
Ala
Arg
Pro
415
Thr
Phe
Tyr
Glu
Tyr
495
Leu
Lys
Glu
Gly
Thr
575
Pro
Phe
Arg
Ala
Ala
B655
Asp
Phe

Gln

160
LysS

Thr
Ala
va'l
240
Asp
Ala
Arg
Pro
Met
320
ASp
Gly
Cys
Gin
Pra
400
Ala
Gln
Tht
Gly
Tyr
480
Gin
Tyr
val
val
LYS
560
ASp
Glu
Asn
ASD
Leu
640
val
Asp
LYyS

Arg



ASp
705
Pro
Thr
Pro
Ala
Trp
785
Arg
Pro
LyS
Glu

Ser
865

690
Pro

Gin
His
Gly
Tle
770
Met
Thr
Gly
Tyr
Trp

850
val

<210> 72
<211= 13

<212>
<213>

<400> 72
Met Leu Asn Gin Leu Gln Gly

1

<210> 73
<211> 15

<212>
<213>

<400> 73
Tle Ala Leu val Ala Phe Ala
1 5

<210> 74
<211i> 54

<212>
<213>

<400> 74
Ser Gly Tyr
1

TYyr
va'l
Arg
Ala
65

TYr
Ser

Leu

va'l

va'l
Lys
Leu
50

Arg
LysS
Gly
ASp

Lys

ASD
Glu
Glu
val

755
Glu

Glu
Leu
Tyr
835
va'l

ITe

F‘RT .
Trichoderma reesei

PRT _
Trichoderma reesei

2

PRT |
Trichoderma reesei

Pro
Asp
35

Gln
Lys
Thr
Lys
Thr

115
Glu

Ala
Pro
Glu
740
val

Ser
Lys
Ile
Lys
820
Tyr
Leu

Gly

AsSD
ser
20

Met
Leu
Gln
Tyr
Giu
100
Leu

val

Pro
Glu
725
Pha
His
val
Gly
Ala
805
AsSp
Ley
AsSn

His

3

Phe
5
Ser
Lys
Arg
Ala
Ala
85
Thr
Trp

Ala

val
716
GTu

va'l

Trp
Trp
790
Asn
Glu
Leu
Thr

Ser
870

val
Tyr
Thr
Asn
val
70

Trp
Phe
Ile

val

695
ASp

Gin
Lys
Gln
Tyr
775
Lys
ser
Met
Phe
Glu

855
Ile

Pro
ASp
ey
GIn
55

Lys
Thr
Ser

Met

Ile

ser
Gln
Gln
Ser
760
Met
Met
Ala
Glu
Ser

840
Ala

Arg

Phe

Arg
Trp
Pro
40

ser
ASD
Lys
Gly
Asp

120
Asp

val
val
Arg
745
Arg
Tyr
Phe
Ite
Ser

825
Giu

vat

Phe

Thr
ser
25

Glin
Glu
Ala
Asp
Trp
105
Leu

Trp

eoif-seql
700

ey
Iie
730
Ite
GlIn
Arg
Glu
ASp
810
rPhe
Pro

Pro

Pro
16

val
10

Ala
10

LYyS
Gly
Ala
Phe
Gln
a0

Ser
LYS

Ser

Page 47

Glu
715
l.eu
Ala
Tyr
Ile
Ala
795
ASp
Trp
Ser

Phe

Arg

Ala

Thr
Ala
The
Gln
val
75

leu
Ala
ASp

Lys

Ala
Pro
Glu
ile
Thr
780
Thr
val
Leu

val

LYs
860

Arg

Phe

val
Lys
Pro
Asp
60

Lys
Gln
Gln
ASp

Thr

His
ASD
Mat
Leu

765
Gly

Asn
Ala
Ile

845
Arg

Tyr

l.eu

Gly
val
val
45

Asp
Ser
Pro
Leu
Phe

125
Lys

l.euy

Arg
Tyr
30

Thr
Thr
Trp
Leu
val
110
Phe

Asp

Leu
Pro
735
Phe
Pro
Pro
Ala
Glu
815
Thr
Lau

Gly

Trp
15

FPhe
15

Tyr
Phe
Thr
Glu
Ser
95

ASp
Leu

AsSnh

Pro
720
GIn
Ala
Glu
Ile
Thr
800
Glu
Ley
Asp

Gly

Lys
Pro
Pro
Lys
Ala
80

Leu
Ala
Ala

LyS



val
145
Ala
Glu
Pro
Ala
Fhe
225
Thr
Leu
val
Tyr
Pro
305
Phe
Ala
Leu
LYS
val
385
ASD
val
His
va'l
Ala
465
Ala
ASn
Phe

val

<210>
<21l>
<212>
<213>

<400>
Met Leu val val Gly Arg Pro
5

L

<210>
<21i>
<212>
<213>

130
ile

Ala
Leuy
ser
Asp
210
Thr
Giu
Pro
Glu
Leu
2580
Glu
Airg
Leu
Thr
Arg
370
Trp
MetT
Lys
val
Phe
450
Trp
Phe
AsSh
Tyr

Phe
530

75
13
PRYT
Trichoderma reesej

75

ASh

Gly
His
185
AsSD
Arg
Arg
Gly
Ser
275
val
Met
Pro
val
Cys

355
ASp

Ala
Ala
LYS
435
Tyr
Arg
Ala
Tyr
Leu

515
Asn

76
16
PRYT
Trichoderma reesei

Leu
AsSD
AsSp
180
Trp
Ser

Leu

Met
260
Arg
Lys
Ala
Met
ASp
340
Phe
ASD
TYr
Ala
Pro
420
Ser
Met
Met
Ile
Ley
500
Ile

Thr

Phe
l.eu
165
Thr
Leu
Met
Ser
Lys
245
Trp
Tyr
Met
Ile
Thr
325
His
Ala
Tyr
ASp
Cys
405
val
Arg
Trp
Trp
val
485
Leu
rhe

GTu

Glu
150
ser
Leu
Asp
Ser
Gin
230
Gin
Pro
Ser
Pro
Arg
310
Glu
Gly
Gly
val
Ser
390
Ala
Asp
His
Arg
Glu
470
Glu
Gin
Asp

Ala

135
val

Gln
Tyr
Tyr
Gly
215
Ile
Phe
val
Met
Ala
295
Ala
Lys
Asn
Gly
ASp
375
Phe
Lys
Pro
Tyr
Ile
455
Asn
Asp
Thr
Asp

His
535

Thr
Glu
Ala
Ser
200
Ala
Thr
Phe
Met
Gly
280
Leu
Ley
Gly
va'l
Met
360
Lau
Pro
Leu
Asp
l.eu
440
Thr
Ile
val
Phe
Glu

520
Pro

Arg

Iie
Pro
Thr
185
Lys
Ala
Gly
Tyr
Met
265
Gly
Ley
ASp
ASD
Gln
345
Tyr
Gly
Ser
Asp
Gly
425
Lau
Gly
val
Thr
Trp
505
Ser

Phe

Leu

eolf-seql

Arg
val
170
Phe
Ala
Giy
Asp
Arg
250
AsSn
Ser
Gly
Thr
Asn
330
Arg
Ala
Ser
Gly
Gly
410
Arg
Arg
ASD
Arg
Arg
490
Leu
Ala

Lys

val
10

Page 48

Tyr
155
Lew
ASD
Lys
Gly
Pro
235
Phe
Ty
Ala
Gly
Ala
315
TTe
Iie
Met
Arg
ITe
395
Pro
Ary
Pro
Gln
Glu
475
Thr
Ala
Ile

Arg

Arg

140
Leu

Arg
Thr
Lys
Thr
220
Lys
Gin
Arg
ASp
Leu
300
Arg
Leu
Thr
Ala
Ile
380
Met
Cys
Pro
Giu
val
460
Ala
Ala
Glu
Asp

Pro
540

Asn

Gly

Gly

Ala Lys

Pro
Gly
205
Leu
TYr
Asn
Giu
Ser
285
ASD
Asp
Ala
Glu
Gly
365
Ser
Pro
Pro
His
Ala
445
Trp
Glu
Ser
Thr
Leu

525
Ala

Sear

Asn
190
Thr
Cys
Tyr
Giu
Glu
270
Leu
Pro
Asn
l.ey
Met
350
LyS

Ser

TYr
Gly
430
Ile
Arg
Thr
iys
Leu
510
ASp

val

Leu
Ala
175
Arg
Gln
Met
ASp
Thr
255
Thr
Tyr
Gln
Ley
Gly
335
Gin
Leu
Gly
Ser
Asp
415
£he
Glu
Asp
Glu
Leu
495
LYysS

LYS

Ile
160
Jle
Leu
Arg
Glu
Ala
240
Thr
Met
Glu
Tyr
Leu
320
ASh
His
Phe
Cys
Ala
400
Glu
Ile
Ser
Thr
His
480
Thr
Tyr

Trp



eolf-seq]
<400> 76
Ile Ile Leu Thr Leu Ala Ile Leu Ser Ile Trp His lLeu Gly Leu Leu
1 5 10 15

<210> 77

<211l> 576

<212= PRT

<213> Trichoderma reesej

<400> 77
Ser Arg Thr Pro Thr Ser Ala Ser Ala Leu val Ser Ala Ser val Ser
1 5 i0 15
Ala Ser Ser Glu Trp Ser Arg Leu Glu Arg Leu Met Asn Arg Giy Ala
20 25 30
Pro teu Thr Pro Tyr Pro Asp Ser Asn Ser Ser Phe Asp Trp Ser Ala
35 40 45
ITe Pro Phe Arg Tyr Pro Pro His Asn Thr Thr gés l.eu Pro Pro Arg
50 55
His Lys Gin Pro Pro Leu Pro Arg Ile GIn His Arg Phe Gly Pro Ghu
65 70 75 &0
Ser Pro Ala Ala Ala Lys Glu Arg Ile Lys Arg teu Lys Ala ga1 Lys
85 90 5
Gln val phe Leu Arg Ala Trp Gln Ala Tyr Lys Gly Tyr Ala Trp Lys
100 105 116
Gin Asp Ala Leu Leu Pro Ile Ser Gly Gly Gly Arg Glu Gin Phe Ser
115 120 125
Gily Trp Ala Ala Thr Leu val Asp Ala Leu Asp Thr Leu Trp Ile Met
136 135 140
Gly Leu Arg Glu Glu pPhe asp Glu ala val Ala Ala val Ala Glu Ile
145 15C 155 160
Asp Phe Gly Ser Ser Thr Ser Ser Arg val Asn Ile Phe Glu Thr Asn
165 170 175
ITe Arg Tyr Leu Gly Gly Leu Leu Ala Ala Tyr Asp Leu Ser Gly Arg
180 185 190
Glu val Leu Leu Lys Lys Ala val Glu Leu Gly Asp Leu ITe Tyr Ala
195 200 205
Gly Phe Asn Thr Glu Asn Gly Met Pro val Asp Phe Leu Asn Phe Tyr
210 215 220
Ser Ala Lys Ser Gly Glu Gly Leu val val Glu Ser Ser val val Ser
225 230 235 240
Ala ser Pro Gly Thr Leu Ser Leu Glu Leu Ala His Leu Ser Gln val
245 2590 255
Thr Gly Asp Asp Lys Tyr Tyr Ser Ala val Ser Gln val met Asp val
260 265 270
Phe Tyr GIn Gly GIn Asn Lys Thr Arg Leu Pro Gly val Trp Pro Ile
275 280 285
Asp val Asn Met Arg Ala Lys Asp val val Ser Gly Ser Arg Phe Thr
290 295 300
Leu Gly Gly Cys Ala Asp Ser Leu Tyr Glu Tyr Leu Pro Lys Met His
305 310 315 320
GIn Leu teu Gly Gly Gly Glu Pro Lys Tyr Glu Thr Met Ser Arg Thr
325 330 335
phe Leu Gln Ala Ala Asp Arg His Phe val Phe Arg Pro Met Leu Pro
140 345 350
Gly aAla Glu Glu Asp val Leu Met Pro Gly Asn val Asn val Asp GTu
355 360 365
Asp Ser Gly Glu Ala val Leu Asp Pro Glu Thr Glu His Leu Ala Cys
370 375 380
Phe val Gly Gly Met Phe Gly Leu Ala Gly Arg Leu Phe Ser Arg Pro
385 330 395 400
Asp Asp val GTu Thr Gly val Arg Leu Thr asn Gly Cys val Tyr Ala
405 410 415
Tyr arg Ala Phe Pro Thr Gly Met Met Pro Glu Arg Leu Asp Leu Ala
420 425 430
Pro Cys Arg Asp Arg Ser Ser Arg Cys Pro Trp Asp Glu GTu His Trp
435 440 445
Leu Glu Glu Arg Ala Lys Arg Pro Glu Trp Glu Pro His Leu Pro Arg
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Leu
545
Asp

450
Phe

Thr
Gln
Leu
530
Lys

ASp

<210> 78
<21i> 17

<212>
<Z213>

<400> 78
Met val Met Leu val Ala Ile

1
Leu

<210> 79
<211> 10

<212>
<213>

<400> 79

Arg
1

Glu
Ala
Arg
ASn
65

Ala
ASp
Arg
AsD
l.eu
145
Tyr
Ala
Aryg
Pro
Phe
225
Glu

Gly

Pro
Thr
Phe
ASp
50

Tyr
Gly
Phe
Ser
ser
130
Ley
val
Pro
Ley
Thr
210
Tyr
Gln

Ser

Thr

o Gl Sel

Ala
Phe
515
Pro
Tyr

Tyr

PRT .
Trichoderma reesei

53

PRT .
Trichoderma reeset

val
val
Pro
35

Arg
Ser
Gly
Gln
Gly
115
Lys
Ser

Pro

Ala
195
Gly
val
sSer

Leu

Ser

val
Ala
5060
Ala
Gin
Phe

val

Asp
Asp
20

Glu
ASp
Leu
Pro
ASp
100
Pro
vati
Ala
Arg
Pro
180
Leu
Ile
Asn

Gly

val

Ala
Phe
485
Trp
Asn
Glu
TYr

Leu
565

5

Ala
5
Met
Asp
Asn
Thr
GlIn
85
Gly
Ser
GIn
His
Pro
165
Trp
ASD
Pro
Ser
Arg

245
Leu

Lys
470
Tyr
Asp
Ala
Asp
Leu

550
Asnh

Met
Phe
Glu
Pro
Leu
70

Asn
val
Gly
val
Leu
150
Glu
Pro
Leu
Tyr
Pro
230

Pro

Glu

Ala
Tyr
535
Met

Thr

Arg
Tyr
Leuy
Gly
55

Ile
Gly
Ala
Ala
Phe
135
Phe
Gly
Asn
sSer
Pro
215
Leu

GHu

Phe

Pro

Ty
Tyr 4

Phe
val
520
Met
Phe

Glu

Ala

Ala
His
Arg
40

Arg
Asp
Pro
Glu
Gly
120
Glu
Ala
val
Gly
Gilu
200
Arg
His
Ile

Thr

Lau

ASD
Gly
25

Pro
Ile
Ser
Tyr
Phe
105
Ile
Thr
Ile
Ala
Phe
185
Arg
val
Gin
Thr

val

eoltf-seql
460

Tyr
Tla
490
Ala
ASD
Ser

Thr

His
570

Ala
10

Tyr
10
Ty r
Tle
Ser
Leu
Thr
val
Arg
val
Gly
Gly
170
Arg
Lau
Asn
ASn
Glu

250
Leu
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Leu
475

Thr
val
val
Phe
Pro

555
Pro

Trp

Leuy
Ser
Ser
Leu
Ser
75

Gly
Arg
Ala
ITe
Glu
155
ASD
Tyr
Leu
Ley
ey
235
Thr

Ser

Leu

Leu

Ala
Asn
Cys
Asn
60

Thr
Pro
His
Arg
Arg
146
Leuy
Asp
ASD
Pro
Arg
220
Gly
Cys

Arg

Arg
Arg
Lys
Arg
525
Leu
Ile

Lys

Gly

Gin
Tyr
Thr
45

ASp
lLeu
Gln
Tyr
Gly
125
Gly
Pro
Pro
Gly
Ala
205
Ser
Glu
Ser

Ley

Cys

Leu
Met
30
Pro
Ala
Ala
Ala
Gly
110
Phe
val
Ile
Leu
Gln
190
Phe
Gly
Ala
Ala

Thr

Glu

v Glu

495
Thr

Ala
Glu
Ser

val
575

Ser
15

Arg
15

Glu
Leu

Leu

Leu
95

AsSp
Asp
Gly
Thr
Glu
175
Leu
Tyr
Ile
val
Gly

255
Gly

Ala
480

Phe
Arg
Asp
Thr
Leu

560
Gly

L.eu

Gln
His
Thr
Gly
Leu
80

Sser
Gly
Leuy
Gly
Gly
160
Leuy
Leu
Thr
Pro
Glu
240
Ala

Asp



Pro
Trp
465
Arg
Arg
Gln
fey
Pro
545
Pro
Gin
Thr
Pro
Leu
025
His
val
Leu
Glu
Gly
705
Gly
val
Gly
His
ASp

785
Asnh

Arg
Arg
290
Leu
Phe
Pro
Pro
Ala

370
Leu

Tyr
Ala
Giu
450
Trp
Ala
ASD
Asp
Gy
530
Leu
Leu
AsD
Tyr
Sar
610
Phe
Gly
val
Pro
Arg
690
Ile
Pro
Ser
ASh
val
770
Ala

AsSnh

Phe
275
Sar
Trp
Glu
Asnh
ASN
355
Phe
Ty "
Thr
Pro
Asn
435
Arg
Pro
Thr
Ile
val
515
Glu
ASN
ile
Arg
Tyr
£G5
Glu
Ser
Pro
Arg
Pro
675
Ile
Thr
Thr
ASp
Thr
755
ATg
val

Asn

Gly
420
Leu
Trp
Gly
Arg
Arg
500
Gln
Thr
Lys
Ile
Ala

580
Asp

va'l
Leu
Tyr
660
Ala
Ile
Ser
val
Pro
740
Gln
His
Glu

Thr

Lay
val
Ser
Arg
ASD
485
Arg
Thr
Ala
Leu
Pro
565
Arg

Glu

Ser
GTu
645
Arg
Met
Ser
Arg
Asn
725
Ala
Leu
Leu
Ile

l.eu

His
Ala
APrg
390
Pro
Leu
Tyr
val
Pro
470
Pro
Arg
Gly
Lys
AsSp
550
Lys
Lys
Ser
lLeu
Arg
630
Lys
Ala
Leu
Leu
Phe
710
Ile
Thr
Gly
Lys
Glu

790
Ala

Ala

et

295
His
Lys
Ser
Pro
Trp
375
Ser
Tyr
Ala
Thr
Arg
455
Glu
Trp
Cys
Glu
Tyr
535
Ala
Ser
Ala
Phe
Ile
615
Phe
val
Thr
Pro
Ile
695
Gly
Leu
Gly
Arg
AsSD
775

Leu

Ser

.ysS
280
Ile
Ala
Ser
Arg
Pro
360
His
His
Ala
Leu
Ala
440
Glu
Phe
Tyr
Tyr
Lys
520
Met
Ala
Lys
Lys
Thr
600
Gly
Thr
Glu
Ser
Glu
680
Gly
Asn
Glu
Glu
His
760
Glu
Leu

ser

l.eu
Ala
505
Gln
Tyr
Tyr
Arg
Lys
585
Ash
ser
Asp
Metl
Asnh
605
ASn
rhe
His
Gly
Asp
745
Glu
vai
val

Asp

eolf-seql

Ala

Pro
Trp
410
Gly
Trp
Asn
Glu
His
490
Glu
Asp
Leu
val
Gly
570
Ser

ser

Leu
Arg
650
His
Gly
Pro
Leu
let
730
Lys
Thr
Phe
Asp

AsSp
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His
Tyr
395
Tle
Glu
Thr
val
S5er
475
val
Cys
Arg
Leu
Phe
555
Ser
Arg
Cys
Thr
TYr
635
Asp
Thr
Thr
Ala
Ser
715
Arg
Trp
val
Ser
LYS

795
AsSp

Trp
ile
300
Ala
Leu
Thr
Glu

Ala
380

Tyr S

ASD
val
Arg
Glu
460
Thr

Gly

Gly T

Met
Phe
540
Thr
Gly
Asp
Pro
Ala
620
Arg
Lys
Ile
Cys
Asn
700
Trp
Ley
Arg
Phe
Cys
780
Pro

val

Glu
285
Asn
Gly
Ser
Thr
Met

365
Ser

ser
Glu
TYr
445
Ala
Tyr

Giu

Glu
525
Asp
Thr
Ser
val
Ala
605
Ala
Thr
Lys
Phe
Ala
685
AsSH
Gin
Gin
Ite
Phe
765
Arg
ser

va’l

270
val

Ala
Met
Gly
Ser
350
His
val
ASN
Leu
Glu
430
Ser
Gly
His
Met
Ala
510
Ser
Pro
Glu
His
Ada
580
Pro
Arg
Pro
Lys
Pro
670
Ala
Ile
Thr
Leu
Thr
750
His
Arg
AsSp

val

Asn
Gly
655
Trp
Pro
Thr
His
Glu
735
His
Ala
Arg
Thr

ASp

His
Arg
Ser
320
Gly
Leu
Ser
ATy
His
400
Ala
Ile
Leu
Gly
Tyr
480
Leu
lLeu

Phe

His
560
Arg
Tyr
Pro
AsSp
vat
640
Arg
Thr
Pro
Ser
Leu
720
Gln
Ile
Glu
Arg
Asn

300
Ala



805
Lys Ala Glu Glu GTn Asp Gly
820
Leu Asn Ala Giu Thr Leu Ser
835
Arg Ala val Ser Ser val Phe
850 855
Ser Asp Pro Ser Ala Gly Thr
865 870
Thr ser Thr Gly Pro Gly aAla
885
Pro I1e Pro Giy Asn Pro Phe
900
Phe pPro Trp ser Thr val prhe
815
Leu Pro Ala ser Ala Pro Arg
230 935
Gly Gly Cys Ser phe Ser Arg
945 950
Pro His Asp Arg Ala Leu Gln
965
Pro Pro Pro Pro Pro Pro Pro
980
Pro Leu Leu Asp Thr Glu Gln
295
His Gly Ile Pro Met val Leu
i0190 1015

Met
Ser
840
Glu
Ala
Tyr
Tyr
Leu
920
Glu
LYyS
ey
Ala
Thr

1000
val

Leu
825
Asn
Prao
Lys
Pro
ASnN
905
Ala
His
Leu
val
Asn
985
Thr

Arg

teu Phe Gly #is Ala Ile Gy val Gly

1025 1030
Glu Ser GIn Gly Leu vatl val
1045

<210> 80

<211 45

<212> PRT

<213> Trichoderma reesei

<4G0> 80
Met Met Pro Arg His His Ser
1 5
Ala Asp Thr Phe Giu Ile Ser
20

Leu Pro Pro His Arg Lys Arg
35

<210> 81

<211> 16

<212> PRT

<213> Trichoderma reesei

<400> 81
vii Gly I1e Ala val val val
5

<210> 82

<211> 407

<212> PRT

<213> Trichoderma reesej

<400> 82
Gln Pro Arg Ser val Ala Ser
1 5
Tyr AsSp Asp Leu Lys Leu Glu
20

val Gln Gly Tthr Ala Arg Gly

Glu

ser
Pro

LysS
40

Ile

Leu
Thr

Trp

Asn

Gly
His
25

Arg

Leu

Ile

val
25
Glu

eolf-seql

810
Ala Asp

Ser Leu
val Tyr

val Tyr
875

Met Pro

850

Phe Arg

Gly Gln
Gln val

ASp Asn
955

val val

970

AsSp Arg

Pro Lys
Ala Ala

Met APy
1035

Ala val

1050

Phe Ser
10
Arg Phe

Thr Ala

val Leu
10

Ser lLeu
10

Arg Tyr
Arg Glu
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ASp ASp

Phe Gln
845

Thr Ala

360

sar pPhe

Ser Ile
Asn Pro
Ala Cys
925%
Ite val
940
Iile Pro
Leu Asp
Arg Asp

Gly Met

1005

Arg Gly
1020
Arg Lys

val Leu

Asn Gly
Gin Pro

ile Arg
45

val Leu

Gly Ile
Tyr Asp

Glu Arg

Gly
830
Ser
Ile
Asp
Ser
Ala
310
Glu
Met
Ser
Glu
val
990
LyS
ASp

Tyr

TYF

Arg
30

Trp

Leu

Leu
30
Ile

815
Asp

ey
Pro
Ala
ASp
895
Ser
Gly
Leu
Phe
Pro
875
Thr
Arg
Tyr

Arg

Pro
15
Ala

pPhe
15

Ser
15
Ser

Leu

Thr

feu

Tyr
380
Thr
Asn
Pro
ATG
Ser
960
Pro
Arg

L.eu

val
1040

Arg

Thr

Gly

Gly
Asn

Leu



Cys

His
65
Leu

val
50

el
val
Glu
Ser
Ser

130
Gln

e

i
Leu
Trp
Ash
210
ASP
Arg
Giu
Lys
His
290
Ser
Ser
Ala
Lys
Glin
370
Ala

Met

<210> 83
<Z211> 31
<21Z2> PR

<213>

<400> 83
Met Leu Leu Pro Lys Gly Gly Leu

1

Giu
Arg
195
Ser
Glu
Pro
Mat
val
275
Ata
val
val
Arg
Gliu
355
Met
Ala

Glu

T

Leu
Asn
ASD
Ile
100
Ie
His
Arg
Tyr
Asp
1890
Pro
Trp
Asp
His
Glu
260
Phe
Glu
val
ASp
Glu
340
Glu
Gin
Ala

Gly

Arg
Phe
Sep
85

Gln
Glu
Gly
AsSh
Trip
165
Ley
Ley
Gln
Ala
Leu
245
Iie
Arg
Thr
Gly
ASp
325
LysS
Phe
Asp
Gly

Gln
405

AsSp
Thr
70

Lys
Ala
Lys
Phe
Trp
150
Arg
Met
Pro
Glu
vai
230
Ala
ASp
Ala
Glu
Leu
310
Tle
Glu
Gly
Leu
val

320
LYyS

Trichoderma reesel

Ala
55

TV
ASD
ASp
Asp
Ala
135
ieu
Asp
Arg
AsSp
Ser
215
ile
s
Gly
Gly
Gly
295
Pro
Lys
Glu
ASDp
Lys
375
ASH

Asn

40
Glu

Pro
His
Pro
Phe
120
Ala
Leu
val
His
Trp
200
Glu
va'l
Leu
val
val
280
Phe

His

Glu
Ala
360
Ley

Gln

Ile Pro Pro Thr Arg Ala Leu Trp

<210> 84
<211> 15
<212> PR

<213>

<400> 84
Phe Ile Leu Leu val Gily Ile Thr Gly

T

Trichoderma reesei

265
His
Gly
Tyr
Met
Glu
345
AsSn
Gln

Gly

ASD

Asn
25

eolf-seql

His
Asn
Leu
90

Pro
Gln
Ala
Ala
val
170
Lys
Gly
Ala
Gly
Asp
250
Gly
Phe
Lys
Thr
Glu
330
Arg
Ser

Asp

Ala

Trp
10
Ata

Leu
Leu
75

Glu
LVS
Lys
Ser
Ala
155
Glu
Asp
Gly
Leu
Tyr
235
Pro
val
Pro
Met
Ile
315
Glu
LYS
Gin
ATg

Ala
395

Arg Ser Ala

Pro
60

Ile
Ser
GIn
val
Arg
140
Leu
Thr
val
Glu
Ala
220
Ala
Tyr
Ser
Ala
Ala
300
Trp
Met
Lys
Trp
Gly

380
Ala

Met
ASD
Leu
Pro
Asn
125
Arg
Arg
Ala
Ile
Gln
205
Leu
Giu
Gly
Ile
Phe
285
Lys
His
Glu
Lys
Glu
365
Giy

LysS

val Thr Arg

Phe
Leu
Thr
Tyr
110
Gin
Lys
Pro
Pro
val
190
Pro
Ala
Tyr
Asp
Leu
270
Ser
Arg
Leu
Arg
Glu
350
Gln
Asn

Ala

Arg

Thr
30

Leu Ile Leu Leu Leu
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Phe
Ala
Glu
Gly
ASp
Leu
Tyr
Phe
175
Pro
Tyr
AsSD
Ala
Pro
255
Ala
Phe
Met
Tyr
Glu
335
Ala
ASD
LYS

Ala

Ala
15
Arg

Trp

Ser
Phe
80

His
Glu
val
Met
His
160
Thr
ASn
ASD
Thr
Thr
240
Asp
Lys
Glu
His
Glu
320
Arg
Gln
LyS
Gluy

Gly
400

Gln



<210> RS

Wi g

<21l> 35
212> PR

Asn
65

Thr
Ley
val
ASp
va'l
145
Arg
Ala
val
Glu
Phe
225
Asn
ASp
Arg
Glu
ASp
305
Gln
Glu

Glu

Pro
Ala
Ser
Arg
130
Ile
His
Arg
Tyr
AsSD
210
H1s
Ser
LYS
Thr
Leu
290
val
Ala
val

Lys

<210> 86
<211> 17
<212> PR

<213>

<400> 86
Met ala Arg Pro Met Gly Ser val
1 5

The

8
)

val
Ala
Gly
35

val
The
Ley
Glu
ASD
115
Ile
Glu
Sar
ASn
Trp
195
Phe
Arg
Trp
ASD
Tyr

275
Glu

Glu
TYTr

Gly
355

T

Ser
Lys
20

His
Asn
Lys
Lys
Leu
100
Ser
Gln
Lys
Phe
Tyt
180
Arg
Ile
TYT
val
va't
260
Met
ey
Arg
Thr
Gly

340
Gly

Thr
5

Pro
ey
Ser
Gln
ASp
85

Thr
Thr
LYys
ASp
Glu
165
Leu
ASD
Alta
Arg
Glu
245
va'l
Ala
ASD
Ser
Glu
325
Leu

Asn

Trichoderma reesei

Ser
Pro
Gln
Ser
Ala
70

Ala
Tyr
Asp
Arg
Phe
150
Ala
Leu
val
His
Asp
230
ser
l.eu
LyS
Gly
Gly
310
Gly
Pro

Ala

Trichoderma reesei

Ala
Met
Thr
Thr

55
val

Pro
ASP
Pro
135
Gly
Gin
Tyr
ASp
Asp
215
Gly
ASD
Ala
Met
Ile
295
Ile
Phe

Asn

Ser
Glu
Pro
40

ile

Thr

Pro

Thr
120
ASp
Phe
Gly
Thr
Ile
200
Arg
val
LysS
Glu
Gly
280
Gly
ASnh
Ala

Tyr

Giu
Met
va'l
Glu
Lys
Tyr
Arg
105
Leu
Gln
Lys
Pro
Ala
183
va't
ASD
Asp
Gly
Gly
265
Asp
Gly
Phe
Lys

val
345

eolf-seq]

19

Met
10
Ser

His
Glu
Leu
90

Leu
Ala
Ile
Leu
Arg
170
Leu
AsSp
Ile
Ile
Arg
250
Tyr
Trp
val
Pro
Met

330
val

Gln
Pro
Phe
val
Glu
75

ser
ITe
val
Pro
Ser
155
Arg
Lys
sSer
Leu
Glu
235
Lys
Lys
Arg
Asn
Cys
318
Ala

Trp

Ser
Asn
AsSn
Asp
&0

Arg
LYS
ASp
Leu
Phe
140
Gin
Lys
Pro
Pro
val
220
Gly
el
Gln
Glu
Ile
300
Tyr
Lys

His

Phe
Glu
His
45

ieu
Ile
Tyr
Leu
Ata
125
His
Asn
Alta
Glu
Thr
205
Pro
Arg
Ala
Tyr
Asn
285
Leu
Ala
Arg

Iie

TYr
His
30

His
ASn
Leu
Phe
Ala
110
Ser
Ser
va'i
Met
His
190
Gly
ASh
Phe
ASn
Asp
270
LysS
va'l
Phe
Ala

Asp
350

Arg Leu Lys Lys Ala Asn
10
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15

Cys
15

Asn
Ata
Pro
Ile
Glu
95

Phe
Glu
Ala
Glu
Gly
175
Ser
Ile
Ile
ASD
Ser
255
The
ASD
Lys
Glu
Gly

335
Thr

Pro
15

Trp
Arg
Pro
Iie
Leu
80

Leu
Leu
Leu
Thr
Glu
160
Arg
Trp
Leu
Trp
Ty
240
Leu
Gly
vai
Ala
Asn
320
Tyr

Glu

ser



<210> 87
<211> 16
<212> PR

<213> Trichoderma reesei

<400> 87

T

Leu ITe Leu Gly Ala val Leu

1

<210> 88
<211> 33
<212> PR

<213> Trichoderma reese’

<400> 88

ser Pro
1

Gln His

Gly Ala

val Thr
50

Lay Thr

65

Arg l.eu

Lys Thr
Gln tys

Ile Ile
130

Ser Glu

i45

Ala Lys

Ser Trp
tey Ile

Cys Phe
210

Pro Tyr

225

Ala Glu

Met Ala

ser Lys

Leu val
290

Ala Phe

305

Arg Leu

Tyr Asn

<210> 89
<211> 33

9
T

ser
His
val
35

val
Pro
ASDh
Lys
Thr
115
Leu
Arg
Ala
va'l
Gln
195
Gln
ASD
Gln
Thr
Asp
275
Lys
TYyr
Gly
Glu

<212> PRT

<213> Trichoderma reesei

5

Ser Pro

Leu Ser
20
Gln Gly

Thr Ser
Met Ala

Tyr Pro
85

Pl PR o

Giu 01y
Gln Asn
Arg GIn
His Lys
Arg Asn
165
Leu Trp
180
Asp Leu
Lys Tyr
Phe Asn
Met Gly
245
Tyr Arg
260
Leu val
Ala Asp
His Leu

Trp Gln
325

Ala
Pro
Pro
Asp
Arq
70

His
Asn
Tyr
Asp
Leu
150
Ser
Leu
Ala
Tyr
Ser
230
Pro
Thr
val
val
Ile

310
Pro

Ser
Pro
Pro
Pro
55

Phe
Glu
Gln
Gly
Phe
135
Ala
Leu
ASp
Ser
Asp
215
Trp
ASp
L.eu
Pro
His
295
Glu

Tvr

Cys

Ala
Thr
Pro
40

val

Tyr

Leu I

Ala
Pro
120
Asp
Asn
Leu
Ala
His
200
Pro
Gin
Asp
Leu
Leu
280
Arg
Ser

Gly

ser
ser
val
Arg

Gin

Thr
105
Glu
Pro
Gln
Phe
Asp
185
Asp
Glu
AsSp
ile
Ala
265
Asp
Asp
Glu

lLeu

eolif-seql

Pha
10

Arg
10

Pro
Thr
Asn
Glu
Thr
90

Ser
LYS
Ala
Lys
Thr
170
Ile
Lys
ser
Ser
Ley
250
Tyr
Gly
Gly
Gly

Pro
330
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Ile

Leu
Tyr
Arg
Gin
Tyr
75

Leu
Met
ASp
val
Ala
155
Thr
Thr
Pro
LYysS
Glu
235
Leu
Met
val
Ala
Phe

315
Asn

Ile

Ser
Gln
Tyr
Glu
60

Trp
Gly
Leu
Arg
val
140
Arg
Ley
Glu
Ile
Lys
220
Thr
Glu
Ser
Gly
Met
300
Ala

Tyr

Ile
Ser
Asn
45

His
Asp
Phe
Glin
Phe
125
Ser
Arg
Gty
Thr
ile
205
Met
Ala
Gly
Thr
Gly
285
Phe
Lys

Lys

Phe

vai
Pro
30

Leu
Ile
Asn
Ile
Lys
110
LYS
Gln
Glu
Pro
Ala
190
val
Ala
Leu
Tyr
Pro
270
Thr
Pro
MetT

val

Leu
15

ser
15

Arg
Asn
Leuy
l.eu
Leu
95

Gln
Ser
Asp
val
ser

175
Pro

Glu
Lys
Ala
255
Gly
Ala
Pro
Ala

Tyr
335

val

Ala
ser
Lys
Ile
Leu
80

Pro
Ile
Ile
Glu
Met
160
Thr
Thr
Asn
Arg
Met
240
Gly
Gly
Leu
Phe
Lys

320
His



eoif-seql
<400> 89
Met His Phe Ala Tyr Pro Ser Arg Lys Ser Ser Asn Pro Pro Pro Phe
1 5 10 15
Arg Pro Arg Ser Thr Arg Leu Pro Gly Leu Arg Arg Ser Arg ITe Lys
20 25 30
Thr

<210> 90

<Z211> 15

<212> PRT

<213> Trichoderma reeseil

<400> 90
Ile Gly Ile val Leu Phe Leu val teu Ala Thr Leu Trp Phe Phe
1 5 10 15

<210> 91

<211> 282

<212> PRT

<213> Trichoderma reesei

<400> 91
S$r Asn Pro Arg V§1 Pro Arg Pro Asp igo Glu Arg val Pro ier Gly
1 5
Arg Pro Pro val val Leu val Thr val Ile Asp Pro Thr Gin Tyr Pro
20 25 30
Asn Ala Tyr Leu Lys Thr Iie Lys Glu Asn Arg Glu Gin Tyr Ala Ala
35 40 45
LYysS Hés Gly Tyr Glu Ala Phe ITe val Lys Ala g%r Asp Tyr Asp Thr
5 55
Gin Gly Ala Pro GIn Ser Trp Ser Lys Leu Met Ala Met Arg His Ala
65 70 75 80
Lreu thr Lys Phe Pro Glu Cys Arg Phe val Trp Tyr Leu Asp Gln Asp
85 90 g5
Ala Tyr Ile Met Asp Met Ser Lys Ser Leu Giu Glu Gln Leu Leu Asn
100 165 110
Arg Gln Lys Leu GlU Ser Leu Met Iie Lys Asn Tyr Pro val val Pro
115 129 125
Pro Asp Ser Ile Ile tys Thr Phe Ser His Leu Arg Pro Asp Glu val
130 135 140
Asp Leu Ile val Ser Gln Asp Ser Ser Gly Leu val Ala Gly Ser val
145 150 155 160
val val Arg Asn Ser Gin Trp Ser Lys Phe Leu Leu Glu Thr Trp Met
165 170 175
ASp Pro Leu Tyr Arg Ser Tyr Asn Phe Gln Lys Ala Glu Arg His Ala
180 185 190
Leu Glu His Ile val GIn Trp His Pro Thr Ile Leu Ser Lys iteu Ala
195 200 205
Leu val pPro Gln Arg Thr Leu Gly Pro Tyr Thr Arg Thr Asp Gln Gly
210 215 220
Asp Ala Tyr GIn Asp Gly Asp Phe val val Met Phe Thr Gly Cys Thr
225 230 235 240
Lys Ser Gly Glu GIn Ser Cys Glu Thr val Ser Ala Ser Tyr Tyr Gin
245 250 255
Lys Trp Ser Ser Ser Leu
260

<2310> 92

<211> 119

<212> PRT

<213> Trichoderma reesej

<400> 92
Met Ser Leu Ser Arg Ser Pro Ser pro val pro Gly Gly Gly Trp ser
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eo’lf-seq]
1 5 10 15
Ser Pro Gly Leu Asn Ile Asn Ser Gly Arg Ser Ser Pro Ser Asn Ala
20 25 30
Ala Gly Ser Ser val Ser Trp Glu Ser Ala Lvs Met Arg Lys Gln Gly

Ala Asn Gly Tyr Pro Ser Phe Ser Thr Gin Asn Gln Gly Phe Phe Thr
50 55 60

Arg His Met Arg Arg Ile Ser Ser Ser Leu Pro Arg Phe Ala Ala Gly
65 70 75 80

Pro Gly Asn Thr Tyr Ala Glu Arg Glu Lys Tyr Glu Arg Gly Gly His

85 30 95
Ser Pro His Ala Gly Gly Gly Arg Leu Arg Ala Phe Leu Ala Arg Ile
100 105 110
Gly Arg Arg Leu Lys Trp Arg
115

<210> 93

<2131> 16

<212> PRT

<213> Trichoderma reeset

<400> 93
Ile Leu teu Pro Leu Ile Ile Ile Cys Thr Ile val Ala Tyr Tyr Gly
1 5 10 i5

<210> 94

<211> 324

<212> PRT

<213> Trichoderma reese’

<400> 24
T?r His Glu Ala Pgo Gly Phe val His Egp Trp Arg Arg Ile igr Met
Gly Gly Gly Gly Glu Lys pPhe val Ile Ile Leu Gly Ala Asn val Gly
20 25 30
Gly Gly val Met Glu Trp Lys Gly Ala Arg Glu Trp Ala Ile Glu Arg
35 40 45
ASH SSF val Arg Asn Lys ?gg Lys Tyr Ala Thr ggg Trp Gly Tyr Asp
5
teu Glu Tle val Asp Met Lys Thr Lys Lys Arg Tyr Ala His Glu Trp
65 70 75 80
Arg GTu Ser Trp Glu Lys val Asp Phe Ile Arg Ata Ala Met Arg Lys
85 20 95
Tyr Pro Lys Alta Glu Trp Phe Trp Trp Leu Asp Leu Aspn Thr Tyr val
100 105 110
Met Giu Pro Ser Tyr Ser Leu GIn Arg His Leu Phe Asn His Leu Asp
115 120 125
Arg His val Tyr Arg Asp Ile Asn val Phe Asn Pro Leu Asn Ile Thr
130 135 140
His Pro Pro Thr Glu Glu Tyr teu Asp Ala Glu Ala Arg Ser Pro val
145 150 155 i60
Gly Asp Gly Asn Ile Asn Ser val Asn Leu Met Leu Thr Gln Asp Cys
165 170 175
ser Gly Phe Asn iLeu Gly Ser Phe Phe Ile Arg Arg Ser Ala Trp Thr
180 . 185 190
Glu GIn Leu Leu Asp Ile Trp ¥Trp Asp Pro val Leu Tyr Glu Gln Lys
185 200 205
His Met Glu Trp Glu His Lys Glu GIn Asp Ala Leu GIu Gln Leu Tyr
210 215 220
Arg Thr Gln Pro Trp Ile Arg GIn His Thr Gly Phe Leu Pro Gin Arg
225 230 235 240
Leu Ile Asn Ser Phe Pro Pro Ala Ala Cys Ala Asp Glu Ser Gly ieu
245 250 255
Asn Asn Thr Arg Ile His Tyr Asn Giu Lys Asp Arg Asp Phe val val
260 265 270
Asn Met Ala Gly Cys Glu Trp Gly Arg Asp Cys Trp Gly Glu met Tyr
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a0l f-seql
5 280 285
r g Glu Phe Ser Tyr Trp Leu Asn Arg Asn Pro Trp Glu Leu
0 295 300
Phe = tu 11e val Ala val zle Trp Tyr Lys Thr ¢ly Gln
305 310 315 320
Arg val Lys lLeu

His

<210> 95

<211> 863

<212> PRT

<213> Homo sapiens

<400> 95
Met Arg Phe Arg Ile Tyr Lys Arg Lys val Leu Tle Leu Thr Leu val
1 5 i0 i5
val ala Ala Cys Gly Phe val Leu Trp Ser Ser Asn Gly Arg Gln Arg
20 25 30
Ly5 Asnh g1u Ala Leu Ala Pro Pgo Leu Leu Asp Ala Glu pPro Ala Arg
5 4 45
Gly Ala Gly Gly Arg Gly Gly Asp His Pro Ser gg1 Ala val Gly Ile
50 55
Arg Arg val Ser Asn val Ser Ala Ala Ser Leu val pro Ala val Pro
65 70 75 80
GIn Pro Glu Ala Agp Asn Leu Thr teu Arg Tyr Arg Ser iteu val Tyr
5 90 95
GIn Leu Asn Phe Asp Gin Thr Leu Arg Asn val Asp Lys Ala Gly Thr
100 10% 119
Trp Ala Pro Arg Glu Leu val Leu val val Gin val His Asn Arg Pro
115 1206 125
Glu Tyr Leu Arg Leu Leu Leu Asp Ser bLeu Arg Lys Ala Gln Gly Ile
130 135 140
Asp Asn val Leu val Ile Phe Ser His Asp Phe Trp Ser Thr GTu Ile
145 150 155 160
Asn Gln Leu Ile Ala Gly val Asn Phe Cys Pro val Leu Gin val phe
165 170 i75
Phe Pro Phe Ser Ile GIn Leu Tyr Pro Asn Glu Phe Pro Gly Ser Asp
180 185 1990
Pro Arg Asp Cys Pro Arg Asp Leu Pro Lys Asn Ala Ala Leu Lys Leu
195 200 205
Gly Cys Ile Asn Ala Glu Tyr Pro Asp Ser Phe Gly His Tyr Arg Glu
210 215 220
Ala Lys Phe Ser GIn Thr Lys His His Trp Trp Trp Lys Leu His Phe
225 230 235 240
vatl Trp Glu Arg val Lys Ile Leu Arg Asp Tyr Ala Gly Leu Ile Leu
245 250 255
Phe Leu Glu Glu Asp His Tyr Lteu Ala Pro Asp Phe Tyr His val phe
260 265 270
Lys Lys Met Trp Lys Leu Lys GIn Gln Glu Cys Pro Glu Cys Asp val
275 280 285
teu Ser Leu Gly Thr Tyr Ser Ala Ser Arg Ser Phe Tyr Giy Met Ala
290 295 300
Asp Lys val asp val Lys Thr Trp Lys Ser Thr Glu His aAsn Met Gly
305 310 315 320
Lteu Ala Leu Thr Arg Asn Ala Tyr GIn Lys Leu Ile Glu Cys Thr Asp
325 330 335
Thr Phe Cys Thr Tyr Asp Asp Tyr Asn Trp Asp Trp Thr Leu Gla Tyr
340 345 350
Leu Thr val Ser Cys Leu Pro iys Phe Trp Lys val Leu val Pro Gin
355 360 365
IT7e Pro Arg Ile Phe His Ala Gly Asp Cys Gly Met His His Lys Lys
370 375 380
Thr Cys Arg Pro Ser Thr Gln Ser Ala GIn Ile Glu Ser Leu Leu Asn
385 390 395 400
Asn Asn Lys Gln Tyr Met Phe Pro Glu Thr Leu Tht Ile Ser Glu Lys
405 410 415
Phe Thr val val Ala ITe Ser Pro Pro Arg Lys Ash Gly Gly Trp Gly
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Asp Arg
435

Pro
450

Pro Ala ser

465
val

Glu Leu

Leu Ser Ser
val
515

Cys

Pro Arg
Ala
530
- His Tyr
545
Cys

Arg

Gly His

val Thr His

Asp Arg
595
Ala Leu
610

val

Trp
val Giu
625 )
Arg Thr

Ser Ala Trp

Glu Leu
675
Ala

Pro

Leu
690
Trp

Leu

phe
705
Ccys

ASp

ITe arg

val Ser His
Gin
755

Ala

Asn Glin

Glu
770
tey

Arg

Gln Gln

785

Glu val Arg

Lys Ala Leu

Gly Tyr Arg

835
Ala Pro

850

Leu

<210>
<211>
<212>
<213>

96
2592
DNA
Homo

<400> 96

atgcgcttece
ggctttgttc
ctettggacy
gctgtcggea
cagcctgagg

Ala Pro

420
ASD

Leu

Glu

Arg

Leu Cys

440
pro Pro
455

Glu val

470

Glu

485
Gln Arg
500
Pro val

AsSp Arg

Pro ser

Gln
Gly
Thr
ser

Ala

Arg Gly

Arg val
Ala
520
val

Pro

Thr
535

Glu Leu

550

Glu Glu
565
Ile Arg
580
Lys Phe

Gly Gln

ASp ASp

Thr
Gln
Glin
val

Leu

Ala

Pro Asp

Gly Tyr
600
Phe Arg
615

Glu val

630

Tyr Pro
545
Asn Asp
660
Leu Tyr

Gly lLeu

Asp Trp

Leu
ASH
Arg
Trp

Met

Leu Lys

Gly Lys

Thr Asp
680
Ala GTu
695

Arg Arg

710

Glu
725
Gln

Pro

Gly
740
phe vai

Tyr Asp

val Glu

1le
Phe
His
Arg

Lys

Ser Arg

Phe Asp
Thr
760
Phe

Phe

ASp
775

val Arg

790

G1In
805
val

val

Gly
820
Gly Ile

Pro Pro

sapiens

gaatctacaa
tctggtecag
ccgaaccgge
tccgeegegt
cagacaacct

Ty I
MetT
val

Thr

Thr Gly

Asp Asp
phe
340
Glu

Thr

Trp
855

gcggaaggtc
caacggicgc
cagaggcgca
cagcaatgtg
cacgctgcgce

L

P
5

Pro
Ary
Phe

Ala

b
5

Tyr
Gin
Ala
Ala

Glu

6
P

L

Pra

Thr

G
7

Gin
Leuy
Thr

Arg

L
8

GIn

Gly

eolf-seql

Ser
val
Arg
Leu

490
Thr

au

ro
05
Ala val

Arg Cys
Ile
555
Ala

Pro

ile
570
eu Ser Ser
85

Lys Ile

Phe Arg

Pro Asp
635
Asp Pro
650
Gln Met
65
he

Phe Pro

eu Glu Pro
Gin
715

Thr

Glu

Met
730
In His
45

Leu

Leu Asp

Ala Arg

Asn Asp

795

Asp Ser
810

eu Lys Ser

25

Phe Arg

Tyr Asp

ctcattctya
cagcgtaaga
ggtggcaggy
tccgoegect
taccgatcac
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Arg

ala
460
Ala
Gln

Ala Pro Pro

510

ITe Pro Ile
525

Leu Asp
540

Ile

Lys

val ser

ser Tyr Gly
val
590

His

Ile Ala

Ala Arg
605
Phe Pro Ala
620
Phe

rPhe GTu

Ser Leu Trp
Ala
670

Gly

val Asp

Gly Leu
685
Lys Trp Pro
700
Arg

Gin Gly

Phe Gly Arg
Ile
750

Tyr

Lys Phe

ser
765
TYF

Ley

val
780
Arg

Gly

Lys Glu

Phe Lys Ala

Gly val Pro

830

Gly Arg Arg
845

Pro Ser

860

Trp

cecettgtegt
acgaggcect
gaggggatca
ctctyggtece
tegtgtatca

Thr

W
3

Glu

Ala
495
Ala GIn

Ley val

Leu lLeu

Gin Asp
560
Ser Ala
575
Pro Pro

Tyr Arg

Ala val

Phe
640
val

Tyr

Cys
655
ser Arg

Trp Leu

tys Ala
Ala
720
Gly

Arg

LYS
735
Lys Leu

teu Gin

Ala Pro

Leu Gly
800
rhe Ala
815
Arg Ala

val His

Asn

ggccgcttge 60
ggcgectece 120
cceeteggte 180
ggcggttccg 240
acttaacttc 300
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<210> 98
<Z211> 42

<213>

<400> 98
Met Ala Ser teu Ile

1

0

PRT
Trichoderma reesei

Ala Leu Ser

Leu
val
Tyr
65

H1S
AsSD
Leu
Iie
Leu
145
iie
Ser
val
Leu
Ile
225
Arg
Asp
Ala
Glu
Pro
305
Pro
Leu
Ala
Ala
Thr
385
Ala

Pro

Cys
Ala
50

Pro
va'l
Ile
Ala
Phe
130
Arg
Phe
Ile
val
Leu
210
Thr
Gln
Ley
Ile
Arg
290
Phe
Gly
Phe
Thr
Pro
370
Pro
Met

Lys

<210> 99
<211> 21
<212> DN

<213>

Gly
35

Tyr
Lys
Tyr
Leu
val
115
Pro
Cys
Phe
Gly
Ile
195
Trp
Thr
Phe
Phe
Phe
275
Thr
Thr
Tyr
Ata
Pro
355
Leau
teu
Ala

Gln

A

Arg
20

Ley
Met
Met
Ile
Leu
100
val
Leu
Phe
Phe
Leu
180
val
Ley
ASN
LYS
Leu
260
Leu
val
Glu
va'l
Arg
340
Tyr
Trp
Ser

Phe

His
420

5
Tyr

Ile
Glu
Glu
Tyr
85

Ala
Met
Leu
Asn
Gin
165
Gly
Leu
Met
Trp
Phe
245
Ser
Leu
Ley
Gln
Met
325
Ser
Leu
Ala

Ser

Ala
405

Lys Thr Ala

val
Ile
Gin
Gly
70

Thr
Gln
Thr
Ile
ASp
150
Arg
val
Tyr
va’l
Arg
230
Glu
Arg
Ala
Gly
Glu
310
Ser
Leu
Leu
Ala
Ser

390
Gly

Ile
Trp

val
55

Gly T

Gly
Gln
Cys
l.eu
135
Cys
Arg
Lys
Leu
Gln
215
Gly
Trp
Giy
Phe
Met
295
Glu
Thr
His
Trp
Gln
375
val

Ser

artificial Seguence

Phe
Lys

40
Thr

Met
Gly
200
val
Tyr
Thr
Phe
ITe
280
Ile
Arg
Iie
Tyr
Thr
360
Giu
val

Asnh

val
Gly
val

Gin

- Gly

Tyr
Phe
105
Ser
Lys
Ala
Trp
Ser
185
Arg
Gln
Leu
val
ser
265
Ley
Pro
Ala
Leu
GIn
345
Ala
Trp
val

Pro

eolf-seql

Asp Ile
10
Leu Trp

Pro Tyr
Phe val
Pro Leu
75
Tyr Leu
Ata val
Lys Ala
Arg Leu
Ala Phe
155
Thr Ie
170
Leu Leu
Gly Phe
Leu Leu
Gly Arg
235
Asn Trp
250
Ite Thr
Gly Arg
Tyr val
ITe Ser
315
Ser Ala
330
Phe Tyr
Cys Pro
Ala Trp
ser val
395

Gin Pro
410

Page bl

Ala
Leu
Thr
His
60

val
Thr
Leu
Lys
His
140
Phe
Gly
Leu
Lys
Leu
220
Ala
Arg
Leu
Trp
Ile
300
AsSh
ASN
Ala
Asn
Asn
380
Leu

Arg

ASH
Ala
Glu
45

Gly
Tyr
Asn
TYr
val
125
Ser
Leu
Ala
val
Gly
205
Ala
Phe
Met
Leu
Leu
285
Arg
Arg
val
Tyr
Leu
365
va'l
Ala

Glu

Gly
AsSp
30

Ile
Glu
Pro
Lys
Met
116
Pro
val
Trp
Leu
Leu
190
Ala
Ila
Glu
L.eu
Ala
270
LyS
Phe
val
val
Leu
350
Leuy
Phe
val

Thr

Arg
15

Ala
ASp
Arg
Ala
Gly
95

Ala
Pro
Phe
Leu
Ala
i75
Pro
Leu
Pro
Leu
Gly
255
Phe
Ile
Arg
val
Gly
335
Ala
val
Pro
Thr

ser
415

His
val
Trp
Asp
Ala
80

Thr
Thr
Tyr
val
Cys
169
Tyr
Ala
Arg
Phe
Ser

240
Glu

Arg
Ser
Thr
320
Leu
Trp
val
Ser
val

400
Lys



<220> _
<223> Synthesized Construct

<40G0> 99
gcaaatggca ttctgacatc ¢

<210> 100
<211> 21
<212> DNA
<213> Artificial sequence

<220>
<223> synthesized Construct

<400> 100
gactggttcc aattgacaag ¢

<210> 101

<213i> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthesized Construct

<400> 101

cagtggtacc ctaattccag ctaggatcat agceccetceca cg

<210> 102
<211> 18
<212> DNA
<213> Artificial Seguence

<220
<223> synthesized Construct

<400> 102
cggaccaccg caagttce

<210> 103
<211> 54
<212> DKA
<213> Artificial Seguence

<220>
<223> synthesized Construct

<400> 103

atgcggaatt ctgcatcatc atcatcatca tcgccagegt aagaacgagg ccct

<210> 104

<211> 227

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthesized Construct

<400> 104
cctttctcta tccaacteta co

<210> 105

<211> 18

<212> DNA

<213> Artificial Seguence

<220>
<223> synthesized Construct

eolf-seql
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21

21

42

18

54

22



eolf-seql

<400> 105
ggaacttygcyg gtggtecy 18

<210> 106

<211> 66

<212> DNA

<213> Artificial Sequence

<220
<223> synthesized Construct

<400> 106

ccgccggote cagggaggtg ggggcagtgg aggtggcgge agtgggaggg tgcccaccge 60
cgceec 66

<210> 107
<211> 66
<212> DNA
<213> Artificial Seguence

<220>
<223> synthesized Construct

<400> 107

gcggtgggca cocteccact gocgocacct ccactgoocc cacctecoctg gagecggoegg 60
taagac 66

<210> 108

<211> 65

<212> DNA

<213> Artificial Seguence

<220
<223> Synthesized Construct

<400> 108

aggtgggggc agtggaggig gcggcagtgy cggeggtgga agtgggaggg tgeccaccege gg
cgeec

<210> 109

<211> 64

<212> DNA

<213> Artificial seqguence

<220>
<223> Synthesized Construct

<400> 109
cggtggocac cocteccactt ccaccgeege cactgocgee acctocactg cccccaccte 60
ccty 64

<210> 110

<211> &5

<212> DNA

<213> Artificial Sequence

<220>
<223> synthesized Construct

<400> 110
gtttccgeog ggagggttge cgocgetagy gttgecggtg ctctggagec ggcggtaaga 60
cttgc 65

<210> 111

<211l> 66

<212> DNA

<213> Artificial Sequence
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eolf-seqgl

<220>
<223> Synthesized Construct

<406> 111

gcaaccctcc cggcggaaac ccgoctggea geaccgggag ggtgoocace gocgeccote 60
ccgeec 66

<210> 112

<211> 70

<212> BNA

<213> Artificial Seguence

<220>
<223> Synthesized Construct

<400> 112
ccgcctccag gaacagtgge gctygcoggty gecgtegogyg cggagetcotyg gageeggogy 60
taagacttgc

<230> 113
<211> 71
<21Z> DNA
<213> Artificial Sequence

<220>
<223> Synthesized Construct

<4Q0> 113

cgccactgtt cciggagygcyg gtagcggocc caccagcggyg agggtgeecea cegecgeoce 60
tcccgeccag ¢ 71

<210> 114
<2il> 20
<212> DNA
<213> Artificial sequence
<220>
<223> Synthesized Construct
<400> 114
cattagcgag aagtttacgg 20
<210> 115
<211> 106
<212> PRT
<213> Trichoderma reesei
<400> 115
Met Ala Ser Thr Asn Ala Arg Tyr val Arg Tyr Leu Leu Ile Ala phe
1 5 10 15
Phe Thr Tie Leu val Phe Tyr Phe val Ser Asn Ser Lys Tyr Glu Gly
20 25 30
val Asp Leu Asn Lys Gly Thr Phe Thr Ala Pro Asp Ser Thr Lys Thr
35 40 45
Thr Pro Lys Pro Pro Ala Thr Gly Asp Ala Lys Asp Phe Pro teu Ala
50 55 60
Leu Thr Pro Asn Asp Pro Gly Phe Asn Asp Leu val Gly Ile Ala Pro
65 70 75 80
Gly Pro Arg Met Asn Ala Thr Phe val Thr Leu Ala Arg Asn Ser Asp
85 90 95
val Trp Asp Ile Ala Arg Ser Ile Arg Gln
100 105
<210> 116
<211> 83
<212> PRT

Page 64



<213> Trichoderma reesei

<400> 116

Met Ala
1

Phe Thr

val Asp

Thr Pro
50

Leu Thr

&5

Gly Pro

Ser
Ile
l.eu
35

Lys
Pro

Arg

<210> 117

<211> 8

<212> PRT
<213> Artificial Seguence

<220>

Thr Asn

Leu
20

5
va't

ASh LYS

Pro Pro

Asn

Asp

Ala Arg

ha Tyr

Gly Thr

Ala Thr

Pro
70

55
Gly

<223> Synthesized Construct

<400> 117
ASp Tyr Lys Asp Asp Asp Asp Lys
1 5

<210> 118

<211> 15

<212> PRT
<213> Artificial Sequence

<220>

<223> Synthesized Construct

<400> 11

g

Phe
Phe
40

Gly

Phe

val
val
25

Thr
Asp

AsSn

Arg Tvr
10

Ser Asn
Ala Pro
Ata Lys

Asp Leu
75

eolf-seql

L.ey
Ser
Asp
ASD

650
val

L.el
Lys
Ser
Phe

Gly

Tle
Tyr
30

Thr
Pro

Ile

Ala
15

Glu
Lys
Leu

Ala

Gly Gty Gly Gly Ser Gly Gly Gly Gly ser Gly Gly Gly Gly ser
1 5 10 15

<210> 119

<211> 82

4

<212> PRT
<213> Aartificial Sequence

<220>

<223> synthesized Construct

<400 11
Met Arg
1

val Ala

iys Asn

Gly Ala
50

Arg Arg

65

Gln Pro

GIn Leu

Trp Ala

9
Phe

Ala
Glu
35

Gly
va'l
Glu
ASH

Pro
115

Arg Ile Tyr Lys
5

Cys
20

Ala
Gly
Ser
Ata
Phe

100
Arg

Gly
Let
Arg
Asn
Asp
85

ASD

Glu

Phe
Ala
Gly
val
70

AsSh
Gin

Leu

val
Pro
Gly
55

Ser
Leu

Thr

val

Arg
Leu
Pro
40

Asp
Ala
Thr
Leu

Leu
120

LysS
Trp
25

tey
His
Ala
Leu
ATy

105
val

val Leu
10
ser Ser

Leu Asp

Pro Ser

Sar Leu
75

Arg Tyr

90

Asn val

val GlIn

Page 65

Ile
AsSn
Ala
val
60

val
Arg
ASp

val

Let
Gly
Glu
45

Ala
Pro
Ser
Lys

His
125

Thr
Arg
30

Pro
val
Ala
Leu
Ala

130
AsSN

Leu
15

GlIn
Ala
Gly
val
val
a5

Gly

Arg

Phe
Gly
Thr
Ala

Pro
80

val
Arg
Arg
Ile
Pro
80

Tyr
Thr

Pro



Glu
ASp
145
Asn
Phe
Pro
Gly
Ala
225
val
Phe
LYS
Leu
ASp
305
leu
Thr

Leu

Thr
385
Asn
Phe
Asp
Gly
val
465
Ala
val
Leu
Gin
ASP
545
Tyr
Arg
va'l
LYS
LyS
625
Asp

Glu

Tyr
130
Asn

Pro
Arg
Cys
210
LysS
Trp
Leu
Lys
Ser
290
Lys
Ala
Phe
Thr
Pro
370
Cys
ASH

Thr

Gly
450
Pro
Pro
Arg
Phe
Ala
530
Leu
Tyr
Gln
Ala
Ala
610
Glu
Phe

Leu

Leu
val
Leuy
Phe
Asp
195
Ile
Phe
Glu
Glu
Met
275
Leu
val
Leu
Cys
val
355
Arg
Arg
Lys
val
ATy
435
Gly
Thr
Ala
Arg
Pro
515
Ile
Ser
L.Y¥S
Phe
Pro
585
ASD
Glin
rhe

Glu

Arg

Leu

ser
180
Cys
AsnN
Ser
Arg
Glu
260
Trp
Gly
ASp
Thr
Thr
340
Ser
Ite
Pro
Gln
va'l
420
Asp
Ser
Ala
val
Cys
500
ITe
Ala
Serp
Ile
Arg
580
AsSp
Pro
Met

Pro

pro
660

Leu
val
Ala
165
Ile
Pro
Ala
Gin
val
245
Asp

Lys

Ser
Tyr
405
Ala
His
Gly
Ala
Ile
485
feu
Ite
Ser
Ile
Ala
565
Phe
Phe
Ser
val
Gily

645
Lys

Leu
Ile
150
Gly
GIn
Arg
Glu
Thr
230
Lys
His
Leu
Tyr
Lys
310
Asn

Asp

s Leu

His
Thr
390
Met
Ila
Glu
Gly
Pro
470
Pro
Asp
val
Tyr
Ala
550
Arg
Pro
Phe
Leu
ASp
630
Leu

Trp

Ley
135
Phe
val
Leu
Asp
Tyr
215
LYS
ITe
Tyr
LYS
Ser
295
Thr
Ala
Asp
Pro
Ala
375
GIn
phe
sSer
Ley
Gly
455
Pro
Ile
Lys
Ser
Gly
535
val
His
Ala
Glu
Trp
615
Ala
Gly

Pro

Asp
ser
Asn
TYr
Leu
200
Pro
His
Leu
Leu
Gin
280
Ala
Trp
TYr
Tyr
Lys
360
Gly
Ser
Pro
Pro
Cys
440
Gly
Ala
Leu
Leu
Gln
520
Ser
Pro
Tyr
Ala
Tyr
600
Cys
Ser
Trp

LYS

Ser
His
Phe
Pro
185
Pro
Asp
His
Arg
Ala
265
Gln
Ser
LYS
GlIn
Asn
345
Phe
Asp
Ala
Gglu
Pro
425
LYsS
Ser
Gln
val
Leu
505
Asp
Ala
Pro
Arg
val
585
Phe
va'l
Arg

l.eu

Ala
665

eolf-seq]

lL.eu
ASp
Cys
170
Ash
Lys
Ser
Trp
Asp
250
Pro
Glu
Arg
Ser
Lys
330
Trp
Trp
Cys
Gln
Thr
410
Arg
Ser
Gly
Pro
Ile
490
His
Cys
val
ASp
Trp
570
val
Arg
Ser
Pro
Leu

650
Phe
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Arg
Phe
155
Pro
Glu
Ash
Phe
Trp
235
Tyr
Asp
Cys
Ser
Thr
315
Leu
AsSp
Lys
Gly
Ite
395
Leu
Lys
Tyr
Gly
Arg
475
Ala
Tyr
Gly
Thr
His
555
Ala
val
Ala
Ala
Glu
635
Leu

Trp

Lys
140
Trp
val
Phe
Ala
Gly
220
Trp
Ala
Phe
Pro
Phe
300
Glu
Ile
Trp
val
Met
380
Glu
Thr
Asn
Arg
Gly
460
val
Cys
Arg
His
His
540
Arg
Leu
Glu
Thr
Trp
620
lLeu
Ala

ASP

Ala
Ser
Leu
Pro
Ala
205
His
Lys
Gly
Tyr
Glu

285
Tyr

Glu
Thr
Leu
365
His
Ser
Ile
Gly
Arg
445
Gly
Pro
Asp
Pro
Glu
525
Ile
Lys
Gly
ASp
Tyr
605
Asn
Leu
Glu

ASP

Gln
Thr
Gln
Gly
190
Leu
Tyr
Leu
l.eu
His
270
cys
Gly
Asn
Cys
Leu

350
vat

Leu
Ser
Gly
430
Leu
ser
val
Arg
ser
510
Glu
Arg
Phe
Gln
AsSp
590
Pro
Asp
Tyr
Ley

Trp
670

Gly
Glu
val
175
ser
LYyS
Arg
His
Ile
255
val
ASp
Met
Met,
Thr
335
GIn
Pro
LYyS
Leu
Glu
415
Trp
GIn
Gly
Thr
Ser
495
Ala
Thr
Gln
Gln
va'l
575
ieu
Leu
Asn
Arg
Trp

655
Met

ITe
Ile
160
Phe
ASp

l.eu

Phe
240
ey
Phe
val
Ala
Gly
320
AsSp
Tyr
Gin
Lys
Asn
400
Lys
Gly
Gly
Arg
Pro

480
Thr

Ala
Pro
Gly
560
Phe
Glu
Leu
Gly
Thr
640
Ala

Arg



Arg Pr

Arg Th
69
Asp Gl
705
Thr Gl

Phe e
Arg Th

Gly Ar
77
ASp Le
785
Phe GI

Gilu ¢l

<210>
<213>
<212>
<213>

<22C>
<223>

<400>
Gly G1
1

<210
<211>
212>
<213>

<220>
<223

<400

Met Ar
1

vail Al

Lys As

Gly Al
50

Arg Ar

65

GIn Pr

Gln Le
Trp Al
Glu Ty
13
Asp As
145
Ashn Gl

Phe Pr

o Glu Gln Arg G1n Gly
675

r Met Thr Phe Gly Arg

0 695

n His iLeu Lys Phe Ile

710
N Leu Asp Leu Ser Tyr
725
u Ala Arg val Tyr Gly
740

r Asn Asp Arg Lys Glu

755

g Asp Ser Phe Lys Ala
0 775
u Lys Ser Gly val Pro
790
n Phe Arg Gly Arg Arg
805
y Tyr Asp Pro ser Trp
820
120
10
PRT
Artificial Seguence
Synthesized Construct
120
v Gly Gly Sgr Gly Gly
121
819
PRT
Artificial Sequence

synthesized Construct

121
g Phe Arg Ile Tyr Lys
5

a Ala Cys Gly Phe val
20

h Glu Ala Leu Ala Pro

35
a Giy Gly Arg Gly Gly
55
g val Ser Asn val Ser
70
o Glu Ala Asp Asn Leu
85

u Asn Phe Asp Gin Thr
i00

a Pro Arg Glu Leu val

115

rLeu Arg ieu Leu Leu

0 135

n val iteu val Ile Phe

150
n Leu Ile Ala Gly val
165

o Phe Ser Ile Gln Leu

180

Ar

680
Lys
Lys
Leu
Ala
Leu
760
rhe
Arg
val

Asn

g Ala

Gly
l.eu
Gln
Pro
745
Gly
Ala
Ala

His

eoif-seql

Cys
val
AsSh
Arg
730
Gln
GTu
Lys
Gly

Leu
810

Gly Gly Sser
10

Arg
Leu
Pro
40

Asp
Ala
Thr
Leu
Leu
120
Asp
Ser

Ash

Tyr

Lys
Trp
25

Leu
His
Ala
Ley
Arg
105
val
Ser
His
Phe

Pro
185

val
10

Ser
Leu
Pro
Ser
Arg
90

ASN
va'l
Leu
Asp
cys

170
Asn

Page 67

Ile
Ser
Gln
715
Glu
Leu
val
Ala
TYr

795
Ala

Leu
Ser
AsSD
Ser
Leu
75

Tyr
val
Gln
Arg
Phe
155

Pro

Glu

Arg
His
700
Gin
Ala
Gn
Arg
Leu
780
Arg

Pro

e
AsSn
Ala
val
val
Arg
AsSp
val
LysS
140
Trp
val

Phe

Pro
685
Gly
Phe
Tyr
val
val
765
Gly
Gly

Pro

Leu
Gly
Glu
45

Ala
Pro
Sar
LYS
His
125
Ala
ser

Leu

Pro

Glu
Gln
val
ASp
Glu
750
Gln
val
Ile

Pro

Thr
Arg
30

Pro
vai
Ata
Leu
Ala
110
AsSn
Gln
Thr
Gin

Gly
190

Phe
His
Arg
735
Lys
Tyr
Matl
val

Thr
815

Leu
15

Gln
Ala
Gly
va'l
val
Gly
Arg
Gly
Glu
val

175
Ser

Ser
phe
Phe
720
AsSD
val
Thr
ASD
Thr

800
Trp

val
Arg
Arg
Ile
Pro
80

Tyr
The
Pro
Ile
Ile
160
Phe

ASp



Pro
Gly
Ala
225
val
Phe
LYS
Leu
Asp
305
Leu
Thr
Leu
Ile
Thr
385
Asn
Phe
ASD
Gly
Pro
465
Pro
ASp
val
Tyr
Ala
545
Arg
Pro
Phe
l.eu
Asp
625
Leu
Trp
Gln
Gly
Phe

705
Ser

Arg

Cys
21.0

Lo\

Lys
Trp
Ley
Lys
Ser
290
Lys
Ala
Phe
Thr
Pro
370
Cys
Asn
Thr
Ile
Gly
450
Pro
Ile
Lys
Ser
Gly

530
val

Ala
Glu
Trp
610
Ala
Gly
Pro
Gly
Arg
690
Ile

Tyr

Asp
195
Ile
Phe
GTu
Glu
Met
275
Leu
val
Leu
Cys
val
355
Arg
Arg
Lys
val
Arg
435
Gly
Ala
leu
Leu
GlIn
515
ser
Pro
Tyr
Ala
Tyr
5085
Cys
Ser
Trp
1ys
Arg
675
Lys
Lys

Leu

Cys
Asn
Ser
Arg
Glu
260
Trp
Gly
Asp
Thy
Thr
340
Ser
Ile
Pro
Gln
va'l
420
Asp
ser
Gln
val
lLeu
500
ASD
Ala
Pro
ATG
val
580
Phe
val
Arg
Leu
Ala
660
Ala
Gly

Leu

Gin

Pro
Ala
Glin
vatl
245
ASp
LysS
Thr
val
Arg
325
Tyr
Cys
Phe
Ser
Tyr
405
Ala
His
Gly
Pro
Ile
485
His
cys
val
Asp
Trp
565
val
Arg
ser
Pro
Leuy
645
Phe
Cys
val

Asn

Arg
725

Arg
Glu
Thr
230
LYS
His
Lol
Tyr
Lys
310
ASn
ASD
Leu
His
Thr
390
Met
Ite
Glu
Gly
Arg
470
Ala
Tyr
Gly
The
His
550
Ala

va'l

Ala
Glu
630
Ley
Trp
Ile
ser
Gln

710
Glu

Asp

Tyr
215

Lys
Tle
Tyr
Lys
Ser
295
Thr
Ala
Asp
Pro
Ala
375
Gln
Phe
Sar
Leu
Gly
455
val
Cys
Arg
His
His
535
Arg
Leu
Glu
Thr
Trp
615
Leu
Ala
Asp
Arg
His
695
G1n

Ala

Leu
200
Pro

Leu
Leu
Glin
280
Ala
Trp
Tyr
Tyr
Lys
360
Gly
Ser
Pro
Pro
Cys
444
Gly
Pro
ASp
Pro
Glu
520
Iie
Lys
Gly
Asp
Tyr
600
Asn
Leu
Glu
Asp
Pro
680
Gly
Phe

Tyr

Pro
ASp
His
Arg
Ala
265
Gln
Ser
Lys
G1n
ASn
345
Phe
AsSp
Ala
Glu
Pro
425
Lys
Ser
val
Arg
Ser
505
Glu
Arg
Phe
Gln
Asp
585
Pro
ASp
Tyr
ey
Trp
665
Glu
Glin
val

Asp

eolf-seql
Lys Asn Ala Ala

Ser
Trp
Asp
250
Pro
Glu
Arg
Ser
Lys
330
Trp
Trp
Cys
Gln
The
410
Arg
Ser
Gly
Thr
Ser
490
Ala
Thr
Gln
Gln
val
570
Leu
Leu
Asn
Arg
Trp
650
Met
Ile
Phe
His

Arg
730

Page 68

Phe
Trp
235
Tyr
ASD
Cys
Ser
Thr
315
Leu
Asp
Lys
Gly
Ile

395
Leu

LYS
Tyr
Arg
Pro
475
Thr
Glu
Ala
Pro
Gly
555
Phe
Glu
Leu
Gly
Thr
635
Ala
Arg
Ser
Phe
Phe

715
Asp

Gly
230

AT

Trp
Ala
Phe
Pro
Phe
300
Glu
Ile
Trp
val
Met
380
Glu
Thr
ASN
Arg
val
466
Ala
val
Leu
Gln
ASp
54¢
Tyr
Arg
val
LysS
LYysS
620
ASp
Glu
Ary
Arg
Asp
700
Thr

Phe

205
His
l.ys
Gly
Tyr
Glu
285
Tyr
His
Glu
Thr
Leu
365
His
Ser
Ite
Gly
Arg
445
Pro
Pro
Arg
Phe
Ala
525
Leu
Tyr
Gln
Ala
Ala
605
Glu
Phe
Leu
Pro
Thr
685
Gin
Gin

Leu

Leu
Tyr
Leu
Leu
His
270
Cys
Gly
Asn
Cys
Leu
350
val

His
Leu
ser
Gly
430
Leu
Thr
Ala
Arg
Pro
510
Ile
Ser
Lys
Phe
Pro
590
Asp
Gln
Phe
Glu
Glu
670
Met
His
Leu

Ala

LYs
Arg
His
Ile
255
val
Asp
Met
Met
Thr
335
GIn
Pro
Lys
Leu
Glu
415
Trp
Gln
Ala
vatl
Cys
495
Ile
Ala
Ser
Ile
Aryg
575
ASp
Pro
Met
Pro
Pro
655
Gln
Thr
Leu
Asp

Arg
735

Leu
Glu
Phe
240
lLeu
Phe
val
Ala
Gly
320
Asp
Tyr
Gin
Lys
Asn
400
Lys
Gly
Gly
Ala
Ile

480
Leu

Ser
Ite
Ala
560
Phe
Phe
Ser
val
Gly
640
LYS
Arg
Phe
Lys
Ley

720
val



TYr
Lys
Lys
val
785
Arg

Ser

Gly
Glu
Ala
770
Pro
Arg

Trp

<210> 12
<211> 19
<212> PRT

<213>

<400> 12

1

Ala
Ley
755
Phe
Arg
val

ASN

2

2

Gly Ser Thr

<210> 12
<211> 82

<Z1iZ> PR

<213>

<400> 12

Met
1

val
Lys
Gly
Arg
65

Gln
Gin
Trp
Glu
ASD
145
Asn
Phe
Pro
Gly
Ala
225
val
Phe

Lys

Arg
Ala
AsSh
Ala
50

Arg
Pro
Leu
Ala
TYFP
130
Asn
Gln
Pro
Arg
Cys
210
Lys
Trp
l.eu

Lys

3
8
T

3
Phe
Ala
Glu
35
Gly
val
Glu
ASN
Pro
115
Leu
val
Lay
Phe
ASD
195
Ile
rhe
Giu
Glu

Met
275

Pro
740
Gly
Ala
Ala

His

Arg
Cys
20

Ala
Gly
Ser
Ala
Phe
100
Arg
Arg
Leu
Ile
Ser
180
Cys
ASh
Sar
Arg
Glu

260
Trp

Gln
Glu
LysS
Gly

Leu
805

Ile
5

Gly
Ley
Arg
Asn
ASp
85

ASp
Glu
Leu
val
Ala
165
Ite
Pro
Ala
Gln
val
245
Asp

Lys

Leu

val

Tyr
790
Ala

Trichoderma reesei

Trichoderma reesed

Tyr
Phe
Ala
Gly
val
70

Asn
Gin
Leu
Leu
Ile
150
Gly
Gln
Arg
Glu
Thr
230
Lys
His

Leu

Gln
Arg
Ley
775
Arg

Pro

Lys
va'l
Pro
Gly
55

Ser
Leu
Thr
val
Leu
135
Phe
val
Leu
ASp
TYr
215
Lys
Ile
Tyr

Lys

val
val
760
Gly
Gly

Pro

Arg
Leu
Pro
40

Asp
Ala
Thr
Leu
Leu
120
Asp
Ser
Asn
Tyr
Leu
200
Pro
His
Leu

Leu

Gln
280

Glu
745
Gln
val
Ile

Pro

ser Thr Gly Asn Pro Ser Gly Gly Asn
5

LYS
Trp
25

Leu
His
Ala
Leu
Arg
105
val
Ser
His
Phe
Pro
185
Pro
AsD
His
Arg
Ala

265
Gln

eolf-seql

Lys
Tyr
Met
val

Thr
816

Pro
10

val
10

Ser
Leuy
Pro
Ser
Arg
96

ASn
val
Ley
Asp
Cys
170
ASN
Lys
Sep
Trp
Asp
250
Pro

Glu
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val
Thr
ASD
Thr

795
Trp

Arg
Gly
Asp
780
Phe

Glu

Thr
Ar

765
Leu
Gln

Gly

Asn
750

g Asp

Lys
phe

TYr

Pro Gly Gly Asn

Leu
Ser
Asp
Ser
Leu
75

Tyr
val
Gln
Arg
Phe
155
Pro
Glu
Asn
Phe
Trp
235
Tyr
Asp

Cys

Tle
AsSh
Ala
val
60

val
Arg
ASp
val
Lys
140
Trp
val
Phe
Ata
Gly
220
Trp
Ala
Phe

Pro

Leu
Gly
Glu
45

Ala
Pro
Ser
Lys
His
125
Ala
Ser
Leu
Pro
Ala
205
His
Lys
Gly
Tyr

Glu
285

Thr
Arg
30

Pro
val
Ala
Leu
Ata
110
AsSn
Gin
Thr
Gin
Gly
190
Leu
Tyr
ileu
Leu
His
270
Cys

ASD
ser
Ser
Arg

Asp
815

Pro
15

Leu
15

Gin
ala
Gly
val
val
95

Gly
Arg
Gly
Glu
val
175
Ser
Lys
Arg
His
Ile
255
val

ASD

Arg
Phe
Gly
Gly

800
PTro

Pro

val
Arg

Arg

Pro
80

Tyr
Thr
Pro
Tle
Ile
160
Phe
Asp
Leu
Glu
Phe
240
Leu
Phe

va'l



Leu

ASD
205

Leu
Thr

Ley

Thr
385
ASH
Phe
Asp

Thr

Glu
Ile
545
Lys
Gly
Asp
Tyr
AsSnh
625
Leu
Glu
Asp
Pro
Gly
705
Phe
Tyr
val
val
Gly
785
Gly

Pro

Ser
290
Lys
Ala
Phe
Thr
Pro
370
Cys

Asn

Leu
val
Leu
Cys
val
355
Arg
Arg
Lys
va'l
Arg
435
Asn
Gly
Thr
Ser
Ala
515
Thr
GIn
Gln
vai
et
565
Leu
ASn
ATQ
Trp
Met
675
Ile
Phe
His
Arg
Lys
755
Tyr
Met
val

Thr

Gly
Asp
Thr
Thr
340
Ser
Ile
Pro
GIn
val
420
ASp
Pro
Arg
Pro
Thr
500
Glu
Ala
Pro
Gly
Phe
580
Giu
Leu
Gly
Thr
Ala
660
Arg
Ser
Phe
Phe
Asp
740
val
Thr
ASp
Thr

Trp
820

Thr
val
Arg
325
Tyr
Cys
Phe
Ser
Tyr

4065
Ala

Ser
val
Ala
485
val
Leu
Gin
Asp
Tyr
565
Arg
val
Lys
Lys
ASD
645
Glu
Arg
Arg
AsSp
Thr
725
Phe
Arg
Gly
AsSp
Phe

805
Glu

Tyr

ASD
Leu
His
Thr
390
Met
Ile
Glu
Gly
Pro
470
Pro
Arg
Fhe
Ala
Leu
550
Tyr
Gin
Ala
Ala
Glu
630
Phe
Leu
Pro
Thr
Gln
710
Gn
Leu
Thr
Arg
Lau
790
Gln

Gly

Ser
295
Thr
Ala
ASp
Pro
Ala
375
GTn
Phe
Ser
Leu
Gly
455
Thr
Ala
Arg
Pro
Ile
535
Ser
Lys
Phe
Pro
ASD
615
Gln
Phe
Glu
Glu
Met
695
His
Leu
Ala
ASH
Asp
775
LysS
Phe

Tyr

Ata
Trp
Tyr
TYr
Lys
360
Gly
Ser
Pro
Pro
Cys
440
Asn
Ala
val
Cys

Ile

520
Ala

Ser
Ile
Arg
ASp
600
Pro
Meat
Pro
Pro
Gln
680
Thr
Leu
Asp
Arg
ASDP
760
Ser
Ser

Arg

Asp

Ser
Lys
Gln
Asn
345
Phe
AsSp
Ala
Glu
Pro
425
Lys
Pro
Ala
Ile
Leu
505
Itie
Sar
ile
Ala
rhe
585
Phe
Ser
val
Gly
Lys
665
Arg
Phe
Lys
Leu
va'l
745
Arg
Phe
Gly
Gly

Pro
825

eolf-seql

Arg
Ser
LYS
330
Trp
Trp
Cvys
Gln
Thr
410
Arg
Ser
Pro
Pro
Pro
490
Asp
val
Tyr
Ala
Arg
570
Pro
Phe
Leu
Asp
Leu
650
Trp
Gln
Gly
Phe
Ser
730
Tyr
Lys
LYS
val
Arg

8§10
Ser
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Sar
Thr
315
Leu
ASD
Lys
Gly
Ile
395
Leu
Lys
Tyr
Gly
Pro
475
Tle
Lys
Ser
Gly
val
555
His
Ala
Glu
Tro
Ala
635
Gly
Pro
Gly
Arg
Ite
715
Tyr
Gly
Glu
Ala
Pro
795
Arg

Trp

Phe
300
Glu
Ile
Trp
val
Met
380
Giu
Thr
Asn
Arg
Gly
460
Ala
Leu
LLeu
GlIn
Ser
540
Pro
Tyr
Ala
Tyr
Cys
620
Ser
Trp
LYS
Arg
Lys
700
Lys
Leu
Ala
Leu
Phe
780
Arg
val

Asn

Tyr
His
Glu
Thr
Leu
365
His
Ser
Ile
Gly
Arg
445
Asn
Gin
val
Leu
Asp
525
Ala
Pro
Arg
va'l
Phe
605
va'l
Arg
Leu
Ala
Ala
685
Gly
Leu
Gln
Pro
Gly
765
Ala
Ala

His

Gly
Asn
Cys
Leu
350
val
His
Leu
Ser
Gly
430
Leuy
Pro
Pro
Ile
His
510
cys
vai
Asp
Trp
val
590
Arg
ser
Pro
Leyu
Phe
670
Cys
val
Asn
Arg
Gin
750
Glu
Lys
Gly

Leu

Met
Met
Thr
335
Gin
Pro
Lys
Leu
Glu
415
Trp
Gin
Pro
Arg
Ala
495
Tyr
Gly
Thr
His
Ala
575
val
Ala
Ala
Glu
Leu
655
Trp
Ile
Ser
GlIn
Glu
735
Leu
val
Ala
Tyr

Ala
815

Ala
Gly
320
Asp
TYr
Gln
Lys
ASNH
400
Lys
Gly
Ser
Gly
val
480
Cys

Arg

His
Arg
560
Leuy
Glu
Thr
Trp
Ley
640
Ala
ASp

Arg

Gln
720
Ala
Gin
Arg
Leu
Arg

800
Pro



<210>
<211>
<212>
<213>

<400

124
21
PRT
Trichoderma reesei

124

Ser Ser Ala Ala Thr Ala Thr Ala Ser

1

5

ser Gly Pro Thr Ser

<210>
<211>
<212>
<213>

<400>

Met
1

val
LYSs
Gly
Arg
65

Gln
Gln
Trp
Glu
AsSp
145
Asn
Phe
Pro
Gly
Ala
225
val
Phe
Lys
Ley
Asp
305
Leuy
Thr

Leu

Arg
Ala
Asn
Ala
50

Arg
Pro
Leu
Ala
Tyr
130
Asnh
Gln
Pro
Arg
Cys
210
Lys
Trp
Leu
Lys
Ser
290
Lys
Ala
Phe
Thr

Pro
370

1258
830
PRT
Trichoderma reesei

125

Phe
Ala
Glu
35

aly
val
Glu
ASN
Pro
115
Ley
val
Leu
Phe
ASP
195
Ile
Phe
Glu
Gy
Met
275
Leu
val
L.eu
Cys
val

355
Arg

20

Ay
cys
20

Ala
Gly
Ser
Ala
Phe
160
Arg
Arg
Ley
Ile
Ser
180
Cys
Asn
Ser
Arg
Glu
260
Trp
Gly
ASD
Thr
Thr

340
ser

Ile
5

Gly
Leu
Arg
Asn
Asp
85

AsSp
Glu
Leu
val
Ala
165
Ile
Pro
Ala
Gin
val
245
AsSp
Lys
Thr
val
Arg
325
Tyr
Cys

Phe

Tyr
Phe
Ala
Gly
val
70

ASN
GIn
tey
Leuy
Ile
150
Gly
Glin
Arg
Glu
Thr
230
Lys
His
Leu
Tyr
Lys
310
Ash
ASD

Leu

His

Lys
val
Pro
Gly
55

Ser
Leay
Thr
vai
iau
135
rhe
val
lLeu
Asp
Tyr
215
Lys
Ile
Tyr
Lys
Ser
295
Thr
Ala
ASD

Pro

Ala
375

Arg
Leu
Pro
40

Asp
Ala
Thr
Leu
Leu
120
AsSp
Ser
AsSn
TYr
Leu

200
Pro

Leu
Leu
Gin
280
Ala
Trp
Tyr
Tyr
Lys

360
Gly

Lys
Trp
25

Ley
His
ala
Leu
Arg
105
val
Ser
His
Phe
Pro
185
Pro
ASp
His
Arg
Ala
265
Gln
Ser
LYS
GIn
Asn
345
Phe

ASp

eolf-seql

Ala Thr val pro Gly Gly Gly
1 15

val
10
Ser

Leu

Leu
ASD
Cys
170
ASH
Lys
ser
Trp
ASp
250
Pro
Glu
Arg
Ser
LYS
330
Trp
Trp

Cys
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Leu
Ser
ASD
ser
Leu
75

Tyr
val
Gin
Arg
Phe
155
Pro
Glu
Ash
Phe
Trp
235
Tyr
Asp
Cys
Ser
Thr
315
ey
ASp
Lys
Gly

Asn
Ala
va't
60

val
Arg
ASD
val
Lys
140
Trp
val
Phe
Ala
Gly
220
Trp
Ala
Phe
Pro
Phe

300
Glu

Trp
val

Met
380

Leu
Gly
Glu
45

Ala
Pro
Ser
LYyS
His
125
Ala
Ser
Leu
Pro
Ala
205
His
Lys
Gly
Tvr
Glu
285
Tyr
His
Glu
Thr
Leu

365
His

Thr
Arg
30

Pro
val
Ala
Lau
Ala
110
Asn
Gln
Thr
GIn
Gly
190
Leu
Tyr
Leu
Leu
His
270
Cys
Gly
Asn
Cys
l.eu
350
val

His

Leu
15

Gin
Ala
Gly
val
val
Gly
Arg
Gly
Glu
va'l
175
ser
Lys
Arg
His
Ile
255
va'l
Asp
Met
Met
Thr
335
Gin
Pro

Lys

va'l
Arg
Arg
Tle
Pro
&80

Tyr
Thr
Pro
Ile
Ile
160
Phe
Asp
Leu
Glu
Phe
240
Leu
Phe
val
Ala
Gly
320
Asp
Tyr
Gln

Lys



Thr
385
Asn
Phe
Asp
Ser
Gly
465
Arg
Ala
Tyr
Gly
Thr
545
His
Ala
val
Ala
Ala
625
Glu
Leu
Trp
Ile
ser
705
Gln
Glu
Leu
vai
Ala
785
Tyr

Ala

<210>
<211>
<212>
<213>

<400

Cys
AsSnh
Thr
Ile
Ala
450
Pro
val
Cys
Arg
His
530
His
Arg
Ley
Glu
Thr
610
Trp
Leu
Ala
ASp
Ar

690
H1s
Gln
Ala
Gn
Arg
770
Leu

Arg

Pro

Arg
Lys
val
Arg
435
Ala
Thr
Pro
ASp
Pro
515
Glu
Ile
Lys
Gly
Asp
585
Tyr
Asn
Leu

Glu

Asp
675

g Pro

Gly
Phe
Tyr
val
755
val
Gly
Gly

Pro

126
420
PRT
Trichoderma reesei

126

Pro
GlIn
val
420
ASD
Thr
Ser
val
Aryg
500
Ser
Glu
Arg
Phe
Gin
580
ASD
Pre
Asp
Tyr
Leu
660
Trp
Glu
Gln
vati
ASp
740
Glu
Gin
val
Ile

Pro
820

Ser
Tyr
405
Ala
His
Ala
Gly
Thr
485
ser
Ala
Thr
Gin
Glin
565
val
Leu
Leu
Asn
Arg
b45
Trp
Met
Ite
Phe
His
725
Arg
Lys
Tyr
Met
val

805
Thr

Thr
390
Met

Ley
630
Thr
Ala
Arg
ser
Phe
710
Phe
Asp
val
Thr
ASD
790
Thr

Trp

Gln
Phe
Ser
Leu

Ala
455

g val

Ala
val
Leu
Gln
535
Asp
Tyr
Arg
val
Lys
615
Lys
Asp
Glu
Arg
Arg
635
Asp
Thr
Phe
Arg
Gly
775
Asp
Phe

Glu

Met Ala Ser Leu Ile Lys Thr

1

5

Ala Leu Ser Arg Tyr val Ile
20

Ser
Pro
Pro
Cys
440
Ser
Pro
Pro
Arg
Phe
520
Ala
Leu
Tyr
Gin
Ala
600
Ala
Glu
Phe
Leu
Pro
GRO
Thr
Gln
Gln
Ley
Thr
760
Arg
leu
Gln

Gly

Ala

Phe

eolf-seql

Ala Gln

Glu Thr
410

Pro Arg

425

Lys Ser

Ala Thr
Thr Ala

Ala val
490

Arg Cys

505

Pro I'le

Ile Ala
Ser ser

Lys Ile
570

Phe Arg

585

Pro Asp

Asp Pro
Gln Met

Phe Pro
650

Glu Pro

665

Giu G1n

Met Thr
His bLeu

teu Asp
730

Ala Arg

745

Asn Asp

ASp Ser
Lys Ser

Phe Arg

810
Tyr Asp
825

val Asp

10
Gly Leu
25
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Ile
395
leu
Lys
Tyr
val
Ala
475
Ile
ey
Ile
Sar
ITe
555
Ala
Phe
Phe
Ser
val
635
Gly
Lys
Arg
Phe
Lys
715
Leau
val
Arg
Phe
Gly
795
Gly

Pro

Ile

Trp

Giu
Thr
Ash
Arg
Pro
460
Pro
Pro
ASD
Val
Tyr
540
Ala
Arg

Pro

Phe

i ot

620
ASp

Leu
Trp
Gln
Gy
700
Phe
Ser
Tyr
Lys
Lys
780
val
Arg

Ser

Ala

Ley

Ser
Ile
Gly
Arg
445
Gly
Pro
Ila
LYS
Ser
525
Gly
val
His
Ala

Glu
605

Trp
Ala
Gly
Pro
Gly
685
Arg
Ile
Tyr
Gly
Glu
765
Ala
Pro
Arg

Trp

ASn

Ala

Leu
Ser
Gly
430
Leu
Gly
Ala
Leu
Ley
510
Gln
ser
Pro
Tyr
Ala
590
Tyr
Cys
Ser
Trp
Lys
670
Arg
Lys
Lys
Leu
Ala
750
Leu
Phe
Arg
va'l

Asn
830

Gly

Asp
30

Leu
Glu
415
Trp
Gln
Gly
Gln
va'l
495
ey
ASp
Ala
Pro
Arg
575
val
Phe
val
Arg
Ley
655
Ala
Ala
Gly
Leu
Gln
735
Pro
Gly
Ala
Ala

His

Arg
15
Ala

Asn
400
Lys
Gly
ser
Ser
Pro
480
Ile
His
Cys
val
AsSp
560
Trp
vat
Arg
Ser
Pro
640
Leu
Phe
Cys
val
Asn
720
Arg
Gln
Glu
Lys
Gly

800
Leu

His

val



Leu Cy

val Al
TN

TYyr Pr
63
His va

Asp I
Leu Al
ITe ph
13
Leu Ar
145
Ile Ph
Ser I
val va
Leu Le
21
ITe Th
225
Arg G1
Asp Le

Ata 11

Glu Arg

29
Pro Ph
305
Pro G1

Leu Ph
Ala Th

Ala Pr
37
Thr Pr
385
Ala Me

Pro Ly

<210>
<211>
<212>
<213>

<400>

Met Al
1

Ala Le

Leu Cy

Thr Al

50
Tyr Pr
65

s Gly
35
a Tyr

o Lys
1 Tyr
e Leu

a val

115
e Pro
0

g Cys
e Phe
e Gly

T 1le
195

u Trp

0

r Thr

n Phe
u Phe

e Phe
275
Thr
0

e Thr

y Tyr
e Ala
r Pro

355
o Leu

0
o Leu

t Ala

s Gin

127
525
PRT

Leu Ile
Met Glu
Met Glu

Ite Tyr
85

Leu Ala

100

val Met

Leu Leu
Phe Asn

Phe Gln
165

Leu Gly

180

val Leu

Leu Met
Asn Trp

Lys Phe
245

Leu Ser

260

Leu Leu

val Leu
Glu Gin

val Met
325

Arg Ser

340

Tyr Leu

Trp Ala

Ser Ser

Phe Ala
405

His

420

Ile
GIn
Gly
70

Thr
Gln
Thr
Ile
Asp
150
Arg
val
Tyr
val
Arg
230
Glu
Arg
Ala
Gly
Glu
310
Ser
Leu
ey
Ala
Ser

390
Gly

Trp
Gly
Phe
Met
295
Glu
Thr
His
Trp
Gln
375
val

ser

LYS
40

Thr
Thr
Leu
Ley
Tyr
120
Ser
Phe
Glu

Met

200

TYyr
Thr
360
Glu
val

Asn

Trichoderma atroviride

127
a Ser

u ser
s Gly
35
a Tyr

o Lys

Leu Ile Lys Phe Ala
5

Lys Leu
20

Leu va]l
Met Glu

Met Glu

Ile
Ile

Gln

Gly Gly
70

Pro
Trp

val
55

val
Lys
40

Thr

Thr

val
Gln
Gly
Tyr
Phe
105
Ser
Lys
Ala
Tro
Ser
185
Arg
Gln
Ley
vai
ser
265
Leu
Pro
Ala
Leu
Gln
345
Ala
Trp
val

Pro

Ser
Gly
val
Gln

Gly

eolf-seql

Pro
Phe
Pro
TYr
30

Ala
Lys
Arg
Ala
Thr
170
Ley
Gly
Leu
Gly
ASnH
250
Ile
Gly
Tyr
Ile
Ser
330
Phe
Cys
Ala

Ser

Gln
410

ASp
i0

Leu
Pro
Phe

Pro
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Tyr
val
Leu
75

Leu
val
Ala
Leu
Phe
155
Ile
Leu
Phe

L.eu

Arg
235

Trp A

Thr
Arg
val
Ser
315
Ala
Tyr
Pro
Trp
val

395
Pro

val
Phe
Tyr
val

Leu
75

Thr
His
60

val
Thr
Leu
Lys
His
140
Phe
Gly
Leu
Lys
Leu

220
Ala

ey
Trp
Ile
300
Asn
Ash
Ala
Asn
ASN
380
Ley

Arg

Ala
Leu
Thr
Ash

60
val

Glu
45

Gly
Tyr
Asn
Tyr
val
125
Ser
fay
Ala
val
Gly
205
Ala
Phe
Met
Leu
Leu
285
Arg
Arg
val
Tyr
teu
365
val
Ala

Glu

Thr
Ala
Glu
45

Gly

Tyr

Ile
Glu
Pro
Lys
Met
110
Pro
val
Trp
Ley
Leu
190
Ala
Ile
Glu
Leu
Ala
270
LYS
Phe
va'l
val
Leu
350
Leu
Phe
val

Thr

Gly
ASp
30

Ile
Glu

Pro

AsSp
Arg
Ala
Gly
95

Ala
Pro
Phe
Leu
Ala
175
Pro
Leu
Pro
Leu
Gly
255
Phe
Ile
Arg
val
Gly
335
Ala
val
Pro
Thr

ser
415

Arg
15

Ala
ASp
Arg

Ala

Trp
ASp
Ala
80

Thr
Thr
TYr
val
cys
160
Tyt
Ala
Arg
Phe
ser

240
Glu

Arg
ser
Thr
320
Leu
Trp
val
ser
val

400
Lys



His val
Asp Ile
Leu Gly

Ile phe
130

ieu Arg

145

ITe Tyr

Thr Leu
val val

Leu val
210

ITe Thr

225

Arg Gin

Glu Thr
val val

Glu Arg
290

Pro Phe

305

Pro Arg

Leu Phe
Ala Thr
val Pro
370
Thr Pro
385
ey Ser
Cys Ser
ser Ala
Glu Asn
450
Ser Phe
465
Gly Trp
Trp Phe

val Arg

Tyr
ey
val
115
Pro
Cys
Ser
Gly
Ile
195
Trp
Thr
Phe
Phe
Thr
275
Ser
Thr
TYr
Ala
Pro
355
ey
Leu
Pro
Ala
The
435
AsSp
Gly
Trp
Ala

Leu
515

<210> 128
<211> 419
<212> PRT

<213> Trichoderma virens

<400> 128
Met Ala Ser Leu Ile Lys phe
1 5

Ile

Leu
100

val
Leu
Phe
Phe
Leu
180
Iie
Leu
AsSn
LYS
Leu
260
Leu
Leu
Glu
val
Arg
340
Phe
Trp
Ser
Gln
Ile
420
Leu
Gly
Leu
Arg
His
500
Ala

Tyr
85

Ala
Met
Ley
Asn
Gln
165
Gly
Leu
Met
Trp
Phe
245
Ser
Ley
Leu
Gln
Leu
325
Ser
Leu
Leu
Sser
Leu
405
Leu
Asn
ey
His
Glu
485
Gly

ASp

Thy
Gln

l.eu

Asp
150
Asnh
val
Phe
Ala
Ala
230
Glu
Arg
val
Gly
Glu
316
Ala
Leu
Ley
Ala
ser
390
Leu
Arg
Pro
Arg
His
470
Arg
Gly

Thr

Gly
Gin
ser
Leu
135
Cys
Arg
Lys
Leu
Gln
215
Gly
Trp
Gly
Phe
Iie
295
Glu
Thr
His
Trp
Gin
375
val
val
Pro
ASp
val
455
Ala
Phe
Phe

ser

Ala teu Ser Lys Phe Ile Pro

20

l.eu
Leu
TYr
120
Ser
Phe
Ala
Met
Gly
200
val
Tyr
Thr

Phe

Tyr

Phe
105

pLvgo]

Trp
Lys
Ala
Trp
Ser
185
Arg
Gln
Leu

val

Ser

- 265

Ile
280
Ile
Ala
Ile
Tyr
Thr
360
Glu
vai
Ser
Arg
Gly
440
Trp
His
Lay
Glu

ASDH
520

Ala

Met

Ala
Thr
LYS
Leu
GIn
345
Ala
Trp
Ile
His
Gly
425
val
His
Asn
Arg
Phe

505
Ile

Ser

Gly
25

eolt-seql

Tyr
80

Ala
Lys
Arg
Ala
Thr
170
lLeu
Gly
Leu
Gly
ASHh
250
Ile
Ala
Tyr
val
Ser
330
Phe
Tyr
Ala
Ser
Asp
410
Ile
Alta
Leu
Glu
Gly
490
Arg

LYs

ASD
10
Leu
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lLeu
val
Ala
lLeu
Phe
155
Phe
Leuy
Phe
val
Arg
235
Trp
Thr
Arg
Ala
Ser
315
Ala
Tyr
Pro
Trp
Leu
395
Ile
Ala
Lys
Ala
l.eu
475
Gly
Phe

Lys

val

Trp

Thr
Leu
Arg
His
140
Phe
Gly
Leu
LYS
Leu
220
Ala
Arg
Leu
Trp
val
300
LYS
ASnN
Ala
ASn
ASN
380
val
Tyr
Phe
Pro
Ser
460
Gly
Glu
Phe

Ser

Ala

Leu

Asn
Tyr
vai
125
Ser
Leu
Ala
val
Gly
205
Ala
Phe
Met
Leu
Ley
285
Arg
LYS
val
Tyr
Leu
365
val
Pro
Asn
Gly
Leu
445
val
Gly
ASp

Ser

Phe
525

Asn

Ala

Arg
Met
110
Pro
val
Trp
Leu
Leu

190
Ala

Glu
Met
Thr
270
Lys
Phe

val

Leu
350
Leu
Phe
val
Phe
Gn
430
Gly
Gln
Leu
val

Glu
510

Gly

Asp
30

Gly Thr
95
Ala Thr
Pro Tyr
Phe val
l.eu Cys
160
Ala Tyr
175
Pro Ala
Leu Arg
Pro Phe
Leu Ser
240
Gly Giu
Phe His
Leu Gn
Gln Ser
val Thr
320
Gly leu
Ata Trp
val val
Pro Ser
Cys Leu
400
Ala Asn
415
Asp Ile
Glu Leu
val val
Gin Phe
480
Ala Leu

495
Leu Leu

Arg His
15

Ala val



Leu Cys

val Ala
50

Tyr Pro

65

His val

Asp Ile
Leu Gly

Iie phe
130

Leu Arg

145

Ile Phe

Thr Iie
val val

Leu Leu
210

Ile Thr

225

Arg Gln

Glu Leu
Ala Leu

Glu Arg
290

Pro phe

305

Pro Giu

l.eu Phe

Ala Thr

val Pro
370

Thr Pro

385

Ala Met

Lys Gin

Gly
35

TYr
Lys
Tyr
Leu
val
115
Pro
Cys
Phe
Gly
ile
195
Trp
Thr
Phe
Phe
Phe
275
Ser
Thr
Tyr
Ala
fro
355
Leu
Leu
Ala

Leu

<210> 129
<211> 434
<212> PRT
<213> Fusarium oxysporum

<400> 129

Met Pro
1
Arg Asn

Ala Leu

ITe Pro

50
GIn Phe
65

Glu
val
Trp
35

Tyr

val

Leu
Met
Met
Ile
Leu
100
val
Leu
Phe
Phe
Leu
180
va'l
Leu
ASN
Lys
Leu
260
Ley
phe
Glu
Ile
Arg
340
Phe
Try
ser

Phe

ser
Leu
20

Leu
Thr

Ser

Ile
Glu
Glu
Tyr
85

Ala
Met
Leu
Asn
Glh
165
Gly
Leu
Met
Trp
Phe
245
Ser
Leu
Ley
His
Met
325
ser
Leu
Ala
sSer

val
405

Ala
5
ASh
va'i
Glu

Gly

Ile
GIn
Gly
70

Thr
GIn
l.eu
Tle
Asp
150
Arg
val
rhe
val
Lys
230
Glu
Arg
Tle
Gly
Glu
310
ser
Ley
Leu
Ala
Asn

390
Gly

Ser
Gly
Asp
Tie

Glu
70

Trp
Iie
55

Gly
Gly
Gln
Cys
tey
135
Cys
Arg
LysS
Leu
GlIn
215
Gly
Trp
Gly
Phe
Met
295
Glu

Ala

Trp
Gin
375
val

Ser

Gly
Arg
Ala
ASp

55
Arg

Lys
40

Thr
Thr
Leu
ieu
Tyr
120
Ser
Phe
val
Met
Gly
200
val
TYr
Thr
Phe
Ile
280
Ile
Ala
Met
Tyr
Thr
360
Glu
val

Asn

Thr

Leu
40
Trp

ASD

val
GIn
Gly
Tyr
Phe
105
Trp
Lys
Ala
Trp
Ser
185
Arg
Gln
Leu
val
Ser

265
Leu

Pro.

ser
Leu
Gin
345
Ala
Trp
val

Pro

Leu
Ala
25

Gly
val

Tyr

eolf-seql

Pro
rhe
Pro
Tyr
90

Ala
Lys
Arg
Ala
Thr
170
Lay
Gly
Leu
Gly
Asn
250
Ile
Gly
Tyr
Ile
Ser
330
Phe
Ser
Ala
Ser

Gln
410

ser
10

Leu
Cys
Ala

Thr
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Tyr
val
Ley
75

Leu
val
Ala
Leu
Phe
155
l.eu
Leu
rhe
ey
Arg
235
Trp
Thr
Arg
val
ser
315
Ala
Tyr
Pro
Trp
val

395
Arg

Gln
ser
Gly
Tyr

Lys
75

Thy
His
60

val
Thr
Leu
Lys
His
140
Phe
Gly
Ley
Lys
Ley
220
Ala
Arg
Leu
Trp
Leu
300
His
Asn
Ala
Asn
ASH
380
Leu

Gly

Gly
Lys
Leu
Met

60
Met

Glu
45

Gly
Tyr
Asn
TYr
val
125
Ser
Leu
Ala
val
Gly
205
Ala
Phe
Met
Lay
Ley
285
Arg
Arg
val
Tyr
Ley

365
val

Ala

val
Leu
Ile

45
Gln

Ile
Glu
Pro
Lys
Met
110

Pro

vat

Leu
350
Leu
Phe
val

Pro

Arg
Ile
30

Ile
GIn

Gly

Asp
Arg
Ala
Gly
Ala
Pro
Phe
Leu
Ala
175
Pro
Leu
PTO
Leu
Gly
255
Phe
Ile
Thr
val
Gly
335
Ala
val
Pro

Thr

LYS
415

Phe
15

Pro
Trp
Ile

ASp

Trp
ASD
Ala
80

Thr
Thr
Tyr
val
Sser
160
Tyr
Ala
Arg
pPhe

Ser
240

1.
Giu

His
LyS
Ser
Thr
320
Leu
Trp
val
ser
val

400
Pro

L.eu
Ile
Lys
Ser

Thr
80



Gly
Tyr
Phe
Trp
Lys
145
Ala
Trp
Ser
Arg
Glin
225
Ala
val
Ala
Ser
Pro
305
Arg
Thr
Phe
Thr
Ala
385
AShH
Arg

Asn

<210>
<211>
<212>
<213>

<400>

Met
1
Arg
Ala
val
Glin
65
Gly

TYr

Pro
Tyr
Ala
Lys
130
Arg
val
Thr
Leu
Gly
210
Phe
Ala
Asn
Ley
LyS
290
Sar
Ile
Ala
TYr
Glu
370
Trp
Thr
Ala

Lys

Ala
ASn
Leu
Pro
50

Phe

Pro

His

Leu
Ile
val

115
Ala
lLey
Phe
val

Ley
195
ieu
Ala
Arg
Trp
Ser
275
Arg
rhe
Ser
ASN
Ala
355
ASD
Asn
Met

val

130
432
PRT
Gibberelia zeae

130

Asp
val
Trp
35

Tyr
Ile

Leu

Ile

val

Thr
100

UL

Ley
Lys
His
Phe
Gly
180
Leu
Trp
Ile
Ala
Arg
260
Leu
Trp
Leuy
His
Leu
340
Tyr
Pro
val
L.eu

Pro
420

Pro
Leu
20

Leu
Thr
Ser
val

Thr
100

Tyl“
85

AsSp
Ty r
val
ser
ipeu
165
ser
val
Pro
Gly
Phe
245
Met
Leu
Ile
Arg
Tyr
325
Ile
Leu
val
Tyr
Ala

405
Ala

Ala
5
Thr
Ala
Glu
Gly
Tyr

85
Asn

Pro
Lys
Met
Pro
teu
150
Trp
Ley
Leu
Ser
Ley
230
Glu
Leu
Ala
Glin
Leu
310
val
Gly
Ala
Ile
Pro
390
Thr

Pro

Pro
Gly
Asp
Ile
Glu
70

Pro

Glu

Ala
Gly
Ala
Pro
135
Phe
Leu
val
Pro
(=13
215
Pro
Leu
Gly
Cys
Pro
295
Lys
Thr
Leu
Trp
val
375
Ser

val

Ala

Gly
Gln
Ala
AsSp
55

Arg
Ala

Gly

Ala
Thr
Thr
120
Tyr
vai
Thr
Tyr
Ala
200
Arg
Phe
ser
Glu
His
280
Thr
Ser
Pro
Leu
Ala
360
Ala
Thr
val

Ala

Ala
His
val
40

Trp
Asp
Ala

Glu

eolf-seqgl

His val
a0

Asn Ile
105

Leu Ala
Met Phe
Leu Arg

Ile phe
170

Ser Trp

185

Ile Gly

ey Ala
Ile Thr

Arg Gln
250

Glu vall

265

Ile Leu

Gly Arg
Pro Phe

Giu Tyr
330

Phe Ala

345

Thr Pro

Iie Ile
Asp Leu

Leu val

410
GIn vai
425

Leu Ala
10

Ala Leu

25

Gly Thr

Glu Ala
Tyr Thr
His val

90

Asn Ile
105
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Tyr
Leu
val
Tle
Cys
155
Leu
Gly
val
Trp
Lys
235
Phe
Phe
val
Ser
Thr
315
Ala
Aryg
TYr
Trp
Sar
3685
TYyr

Gly

Arg
Ser
Ser
Tyr
Lys
75

Tyr

Phe

Thr
Leu
val
Phe
140
Phe
Pha
Leu
Ile
Leu
220
Asn
Gin
Leu
Leu
Leu
300
Metg
mMet
Ser
Leu
Ala
380
Ser

Leu

Asn

Gly
iys
Leu
Met
60

Ile
Thr

Leu

Tyr

Ala GJ

Met
125
Leu
ASNH
Gln
Gly
Leu
205
Met
Pro
Phe
Ser
Ley
285
Tyr
GIn
Thr
Leu
Leu
365
Ala
Thr
Gly

val

Thr
Leu
Ile
45

Gln
Glu
Phe

Ala

His
350
Trp
Gln
Ile
Thr

ASP
430

Arg
Ile
30

Iie
GIn
Gly
Thr

Gin
110

Gly
95

Gln
Cys
Ala
Cys
Arg
175
Lys
Leu
Gln
Gly
Trp
255
Tyr
Phe
Leu
Gin
Met
335
Tyr
Arg

Giu

Ala
415
ASD

Phe
15

Pro
Trp
val
Gly
Gly

95
Gln

Leu

TYr
Ser
Phe
160
GIn
Met
Gly
Ije
Tyr
240
Thr
Phe
ITe
Ile
Lay
320
Leu
Gln
Ala
Trp
val
400
Arg

Lys

val
val
Lys
ser
Thr

80
Leu



Phe
Trp
LyS
145
Ala
Trp
Ser
Arg
G1n
225
Ala
val
Ala
Ser
Pro
305
Arg
Ser
Phe
Thr
Ala
385
Gly

Leu

<210>
<211l>
<212>
<213>

<400>

Met
1
AsSp
Ile
Phe
TYr
65
lLey
Leu
Leu
Phe

Ala
145

Gly
Lys
AFg
val
Thr
Leu
Gly
210
Phe
Ala
AsSnh
Ile
Gln
290
Ser
Ile
Ala
Tyr
Gly
370
Trp
Ala

Ala

Thr
GIn
Leu
Leu
50

Thr
Ser
val
Thr
Leu

130
LYy3s

val
115
Ala
Leu
Phe
Phe
Leu

195
Phe

ATG
Trp
Phe
275
Arg
Phe
Ser
Asn
Ala
355
AsD
Asn
Metl

val

131
446
PRT
Myceliophthora thermophila

131

Arg
Asn
Asn
35

Ata
Glu
Gly
Tyr
ASp
115
Tyr

val

Leu
Lys
His
Phe
Gly
180
Leu
Trp
Ile
Ala
Arg
260
Leuy
Tro
Leu
His
vat
340
Tyr
Pro
Val

Ley

Pro
420

Met
Arg
20

Gly
Asp
Ile
Glu
Pro
100
Glu
Met

Pro

Tyr
val
Ser
leu
165
Ser
val
Pro
Gly
Phe
245
Met
Leu
Leu
Gln
Tyr
325
Ile
Leu
Phe
Phe
Ala

405
Pro

Arg
5
Pro
Arg
Ala
AsSp
Arg
85
Ala
Gly
val

Pro

Met
Pro
Leu
150
Trp
Leu
Leu
Gly
Ile
230
Glu
Leu
Ala
Gln
Leu

310
val

Pro
390
Thy

Ser

ser
Ile
His
Leu
Trp
70

ASp
Ala
Arg
Thr

Tyr
150

Ala

Pro
135

Phe

Leu

Pro
Leu
215
Pro
Leu
Gly
Cys
Pro
295
Lys
The
Leu
Trp
val
375
Ser
val

Glin

Thr
120
Tyr
val
Ser
Tyr
Ala
200
Arg
Phe
Ser
Glu
His
280
Thr
Ser
Pro
Leu
Ala
360
Leu
Thr
vatl

Ala

Leu
Met
Leu
ITe
Thr
185
Ile
Leu
Ile
Arg
Glu
265
val
Gly
Pro
GTu
Phe
345
Ser
Leu
Asp

Leu

Arg
425

ser Pro Lys

His
val
Leu
55

Asn
Tyr
His
Asn
Leu

135
va'l

Ite
Leu
40

Cys
Ala
Thr
val
Ile
120
Ala

Phe

Arg
25

ser
Ala
Tyr
Lys
Tyr
105
Leu
val

Pro

eolf-seql

Ala
Phe
Arg
Tyr
170
Trp
Gly
Ala
Met
Glu
250
val
Thr
Arg
Phe
Tyr
330
Ala
Pro
Ile
Leu
Ala

410
Lys

Thr
10

Ala
Lys
Leu
Met
Ile
g0

Ile
Thr
val

Leu
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val
val
Cys
155
Phe
Gly
val
Trp
LysS
235
Phe
Phe
Ala
Pro
Thr
315
val
Arg
Tyr
Trp
ser
395
Tyr

Ile

Pro
Thr
Leu
Tie
Giu
75

Arg
Tyr
Ala
Met

Leu
155

val
Phe
140
Phe
Phe
Leu
ITe
Leu
220
AsSn
Lys
Lau
Ley
Leu
300
Leu
Met
Ser
Leu
Ala
380
Ser
ATy

Glu

Thr
Arg
Iie
Ile
Gln
Gly
Thr
Glin
Ala

140
Iie

Met
125
Leu
Asn
Gln
Gly
Leu
205
Met
Ser
Phe
Ser
Leu
285
Ser
G1n
Thr
i.eu
Ile
365
Ala
Arg
Gly

Ala

Ala
Leu
Pro
45

Trp
val
AsSN
Gly
Lys
125
Cys

Leu

Leu
Ile
ASD
Arg
Ile
190
Leu
Ala
Arg
Giu
Lys
270
va'l
Ala
Glu
Thr
His
350
Trp
Glin
val
Thr

LysS
430

The
val
30

Pro
Lys
Ala
Thr
Leu
110
Leu
Tyr

Ser

Cys
Ala
Cys
Arg
175
LYS
Lewy
Gln
Gly
Trp
255
Ser
Phe
Met
Gln

Met
335

Tyr
Arg
Glu
Thr
Ala

415
Asn

Met
15

Phe
Leu
val
Gin
Gly
95

Tyr
Phe
Trp

LYS

Tyr
Ser
Phe
160
Asn
Met
Gly
va'l
Tyr
240
Thr
Phe
Ile
Ile
Leu
320
Leu
Gin
Ala
Trp
val
400
Arg

Lys

Ala
ASp
val
Pro
Tte
80

Pro
His
Gly
GIn

Arg
160



eolf-seql
Leu His Ser Ile Phe val Leu Arg Cys phe Asn Asp Cys Phe Ala Thr
165 170 175
Leu Phe Leu Trp Leu Ala ITe Phe Ala Leu GIn Arg Arg Ala Trp Arg
180 185 190
Thr Gly Ala Leu Met Tyr Thr teu Gly Leu Gly val Lys Met Ser Leu
195 200 205
Leu Leu val Leu Pra Ala val Gly val val Leu Leu Leu Gly Ala Gly
210 215 220
Phe Ala Thr Ser teu Arg Leu Ala Ala val Tle Gly Leu val GIn val
225 230 235 240
Leu ITle ala val Pro Phe Leu Ser Asn Asn Pro Trp Gly Tyr Leu Gly
245 250 255
Arg Ala Phe Giu Leu Ser Arg GIn Phe Phe Phe Lys Trp Thr val Asn
260 265 270
Trp Arg Phe val Gly Glu Glu val Phe Leu Ser Lys Glu Phe Ser Leu
275 280 285
Ala Leu Leu Gly Leu His val Ala val Leu Ala Ile Phe val Thr Thr
290 295 300
Arg Trp Leu Lys Pro Ala Arg Lys Pro val Ser Gln rLeu Ile val Pro
305 310 315 320
Iie Leu Leu Gly Lys Ser Pro Phe Thr Glu Glu GTlu G1n Arg Ala val
325 330 335
Ser Arg Asp vai Thr Pro Arg phe Ile ieu Thr Ser Ile Leu Ser Ala
340 345 350
Asn val val Gly Leu Leu Phe Ala Arg Ser Leu His Tyr GIn Phe Tyr
355 360 365
Ser Tyr Leu Ala Trp Met Thr Pro Tyr Leu Leu Trp Arg Ser Gly val
370 375 380
His Pro Ile Leu GIn Tyr Ala Ile Trp Thr Ala Gln Glu Trp Ala Trp
385 390 395 400
Asn val Tyr Pro Ser Thr Pro Ile Ser Ser Gly val val val Gly val
405 410 415
Leu Ala Leu Thr Ala Ala Leu val Trp Leu Gly Ala Arg Glu Asp Trp
420 425 430
Glu Pro Arg Arg val Leu Leu iys Gly Glu Ala Ala Lys Arg
435 440 445

<210> 132
<211> 442
<212> PRT
<213> Neurospora crassa

<400> 132
Met Ala Ala Pro Ser Ser Arg Pro Glu Ser Asn Pro Pro Leu Tyr Lys
1 5 10 L5
Gln Ala Leu Asp Phe Ala Leu Asp val Ala Asn Gly Arg His Ala Leu
20 25 30
Ser Lys Leu Ile Pro Pro Ala Leu Phe Leu val Asp Ala Leu Leu Cys
35 40 45
Gily teu Ile 1le Trp Lys val Pro Tyr Thr Giu Ile Asp Trp Ala Ala
50 55 60
Tyr set Glu Gln val Ser Gln Ile Leu Ser Gly Glu Arg Asp Tyr Thr
65 70 75 80
tys val arg Gly Gty Thr Gly Pro Lteu val Tyr Pro Ala Ala His val
85 S0 95
Tyr ITe Tyr Thr Gly lLeu Tyr His Leu Thr Asp Glu Gly Arg Asn Ite
100 105 110
Leu teu Ala Gln &Tn Leu Phe Ala Gly Leu Tyr Met val Thr Leu Ala
135 120 125
val val Met Gly Cys Tyr Trp Gln Ala Lys Ala Pro Pro Tyr Leu Phe
130 135 140
Pro Leu Leu Thr ieu Ser Lys Arg Leu His Ser Ile Phe val teu Arg
145 159 155 160
Cys Phe Asn Asp Cys Phe Ala val Leu Phe Leu Trp Leu Ala Ile Phe
165 170 175
Phe Phe Gln Arg Arg Asn Trp Gln Ala Gly Ala Leu Leu Tyr Thr iLeu
180 185 190
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Gly
Ile
val
225
Ala
Gln
Ile
Leu
Lys
305
Pro
Arg
Phe
Thr
Leu
385
Pro
Gly

Ser

<230>
<21]l>
<232>
<213>

<400>

ieu

val
210

Ala
His
rhe
Phe
val
290
Ser
Leu
Tyr
Ala
Pro
370
Leu
Ala
va'l

Ser

Gly
195
Leu
Thr
TYr
Phe
Leu
275
Leu
Leu
Thr
Ie
Arg
355
Phe
Trp
ser
Trp

Lys
435

133
413
PRT
Aspergiilus oryzae

133

val
phe
Met
Pro
Phe
260
ser
Gly
val
val
Met
340
Ser
Leu
Ala
Ser
£he

420
Lys

Lys
Leu
Gly
Thr
245
Lys
LYyS
ile
Gin
Pro
325
Thr
teu
Lteu
val
Ala
4035
Gly

Glu

Met Glu Lel Lys His

1
Thr

Ala
Tyr
l.eu
65

TYr
Leu
val
Pro
Leuy
145
Leu
Gly
val

Ile

Lys
Leu
Metg
50

Iie
Ser
Phe
val
Leu
130
Phe
Phe
val
val

Leu
210

Trp
Ile
35

GlIn
LyS
TYr
Gly
Met
115
Leu
Asn
Gin
Gly
Thr

185
Ala

Ile
20

Iie
GIn
Gly
Met
Gin
100
val
val
ASD
Asn
Ile
180
val

l.et

5
Ala

Trp
Ile
Ser
Ala
85

Ile
Cys
Ley
Gly
LyS
i65
LYS
Leu

Leu

Met
Gly
Leu
230
Glu
Trp
Gly
Phe
Leu
310
Glu
Thr
His
Trp
His
390
val
Ala

Glu

Phe
Pro
Lys
Ala
Thr
70

l.eu
Leu
Tyr
Ser
teu
150
Lys
Met
Ser

Ile

Thr
ser
2158
val
Tyr
Thr
Phe
Ile
295
Ile
His
Ile
TYr
Arg
375
Glu
val
ATg

Ala

Tle
Leu
e
Leu
Gly
Tyr
Phe
Arg
Lys
135
Ala
Trp
Thr
lLeu

Gln
215

ey
200
Gly
Gln
Leu
val
Ala
280
Thr
Ser
Arg
Leu
Gin
360
Ala
Trp
val
Glu

Ala
440

His
Leu
Pro
40

Tyr
Pro
His
Ala
Gin
120
Arg
val
Thr
Leuy
Ser

200
val

Leu
ser
Ile
Ser
Asn
265
Leu
Thr
Pro
Ala
ser
345
Phe
Gly
Ala
Gly
Glu

425
Met

Glu
vai
25

Tyr
Ile
ey
Leu
val
105
Ser
Leu
Cys
Ala
Ley
185
Leu

Leu

eolf-seql

Leu
Phe
Leu
Arg
250
Trp
Thr
Arg
val
Ala
330
Ala
Tyr
Leuy
Trp
vai
410
Trp

Arg

Leu
10

Ile
Thr
Ser
val
Thr
80

Leu
Gly
His
Ala
Gly
170
Leu
va'l

Leuy
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Ser
val
ITe
235
Ala
Arg
Leu
Trp
Leu
315
Ala
Asn
Ala
His
Asn
395
Leu

Glu

Cys
Gly
G'lu
Gly
TYF
75

ASD
TYr
Ala
Ser
Met
155
val
Loy
Pro

Ala

Leu
Thr
220
Gly
Phe
Phe
Leu
ITe
300
Leu
Arg
Ala
Tyr
Pro
380
val
Gly

Pro

Leu
Asp
Ile
Glu
60

Pro
Glu
Leu
Pro
val
140
Trp
Thr
Ala
ser

Ile
220

Pro
205
Thr
val
Glu
vai
Ala
285
Lys
Ala
ASp
va'l
val
365
val
Phe
val

Gly

Asn
Atla
Asp
45

Arg
Ala
Gly
val
Pro
125
Phe

Ile

Pro

Iie
205
Pro

Ala
Leu
Pro
Ley
Gly
270
Leu
Pro
Gly
val

Gly
350
Ala
Leu
Pro

Thr

Met
430

Pro
Phe
30

Trp
Asp
Ala
ArgQ
Thr
110
Tyr
val
Ala
Trp
Ala
190
Arg

Phe

val
GIn
Phe
Ser
255
Glu
His
Ala
Lys
Thr
335
Leu
Trp
val
Ser
val
415
Lys

Arg
15

Leu
Thr

Tyr

Asp
g5

l.eu
Leu
Leu
Tle
Thr
175
I'le
Leu

Leu

Gly
Leu
Leu
240
Arg
Glu
val
Arg
Pro
320
Pro
Leu
Ser
Tyr
Thr
400
Ala

Ser

His
Cys
Thr
Thr
val
80

Ile
Ala
Phe
Arg
Leu
160
vai
Ala
Gly

Gln



Gly
225
Phe
Phe
Leu
Asn
val
305
Ala
Tyr
Pro
val
Ala

385
Asp

<210>
<211>
<212>
<213>

<400>

Asn
Met
Leu
Leu
val

290
val

Leu
ITe
Tyr

370
val

Pro
Phe
Ser
Gly
275
Pro
Leu
Gly
Ser
Leuy
355
Pro
Gln

Pro

134
411
PRT
Neosartorya Tischeri

134

Met Asp Leu

1
Thr

Ala
Ty T
Leu
65

Tyr
Phe
val
val
Leu
145
Leu
GTy
val
Phe
ASN
225
Phe
Phe

l.ey

Arg
Ley
Met
50

Ite
ITe
Leu
Ala
Pro
130
Phe
Phe
val
vat
Leu
210
ABH
Met

lLeu

Leuy

Trp
Ile
35

Gln
LYS
Phe
Gly
Met
115
Leu
Asn
Met
Gly
Leu
195
Ala
Pro
Phe

Ser

Gly
275

Ile
Lys
Lys
260
Leu
ASp
Sar
Leu
Trp
340
Ile
Sar
val

Pro

Lys
val
20

Ile
Gin
Gly
Asn
Glin
100
Thr
val
ASD
Asn
Ile
180
val
val
Ala
Lys
Arg

269
Leu

Gly
Trp
245
Gln
Phe
Phe
Lys
Leuy
325
Ala
Tyr
Thr
Phe

Arg
405

His
5

Ala
Tro
Ile
ser
Ile
85

Ile
Cys
l.ey
Gly
LysS
165
Lys
Leu
Leu
Gly
Trp
245
Lys

rhe

Tyr
230
Thr
Phe
val
leu
Ser
310
Cys
Thr
Ala
AsSn
Giy

390
Arg

Thr
Pro
LysS
Ser
Thr
70

iteu
Leu
Tyr
Ser
Phe
150
Lys
Met
ser
Ile
Tyr
230
Thr
Phe

val

val
val
Ser
Thr
Arg
295
Phe
Ala

Pro

Ala
375
val

LYS

Ley
lLLeu
val
Leu
55

Gly
Tyr
Phe
Arg
Lys
135
Ala
Trp
Thr
Leu
Gln
215
val
val
Ser

Ala

Ala
Ash
Ley
Thr
280
Ser
ITe
Arg
Ccys
Trp
360
Ser

L.eu

Gly

Arg
Ley
Pro
40

Tyr
Pro
His
Ala
Gin
120
Arg
Ala
Thr
Leu
Ser
200
val
Ser
ASnN
Leu

Thr
280

Arg
Trp
Ala
265
Gly
Leu
Met
ser
Ley
345
Ala
Ser

Leu

LYyS

AsSp
Ile
25

Tyr
Ile
Leu
Leu
ITe
105
Ala
Lel
Tyr
Ala
Leu
185
Ley
L.ey
Arg
Trp
Ala

265
val

eolf-seqgl

Ala
Arg
250
Lau
Trp
l.eu
Thy
Leu
330
Leu
Leu
Sar

Asn

Glu
410

Leu
10

tau
Thr
Ser
va'l
Thr
90

Leu
Gly
His
Ala
Gly
170
Leu
Gly

Phe

Arg
250
l.eu

Trp
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Phe
235
Phe
Leu
Ley
Gin
val
315
His
Tro
Gln
val
Ser

395
His

Cys
Gly
Glu
Gly
Tyr
75

Asp
Tyr
Ala
Ser
Met
155
Ala
Leu
Pro
Gly
Phe
235
Phe
Leu

Leu

Glu
val
Gly
Arg
Gly
300
Met
Tyr
Arg
Glu
val
380
Arg

Ile

Met

ASp

Glu
60

Pro
Glu
ey
Pro
val
140
Trp
Ile
Ala
Ser
Ile
220
Glu
val
Ala

LYS

Leu
Gly
Leu
Pro
285
Arg
Leu
Gln
Ala
Trp
365
val

Asn

Gln

Asn
Ala
ASD
45

Arg
Ala
Gly
Ala
Pro
1258
Phe
val
val
Pro
Met
205
Pro
Leu
Gly
Leu

Pro
285

Thr
Glu
His
270
Ser
Gln
Thr
Phe
Arg
350
Ala
Phe

Ala

Pro
val
30

Trp
Asp
Ala
Arg
Thr
110
Tyr
Met
Ser
Trp
Ala
190
Gin
Phe

Thr

His
270
Ser

Arg

ASp
2558

Ile
Gly
Arg
ser
Phe
335
Leu
Trp
ser

Ley

Arg
15

Leu
The
Tyr
His
ASD
95

Leu
Leu
Leu
Ile
Ser
175
Ile
Leu
Leu
Arg
Glu
255
Ile

Gly

Gln
240
Leu
Phe
Ser
Thr
Leu
320
Ala
His
Asn
Leu

Ser
400

Cys
Thr
Thr
val
80

ile
Thr
Leu
Arg
Leu
160
Thr
Ala
Gly
Gln
Gin
240
Ley

Leu

sSer



Ala
385
Leu

Leuy
290
Ser
Ile
Lau
Ile

Tyr
370

Ala

ASp

Pro
Leu
Gly
Ala
Leu
355
2ro
GTn

Gln

<210> 135
<21l> 413

<21Z>
<213>

<4 00>

Met
1

Thr
Ala
Tyr
Ley
65

Tyr
Phe
val
Pro
Leu
145
Leu
Gly
val
val
ASn
225
Phe
Phe
leu
Ser
val
305
Thr

Tyr

ASD
Lys
ey
Met
50

Ile
Ser
Phe
val
Leu
130
Phe
Phe
vail
val
Leu
210
AsSnh
Met
Leu
Leu
Leu
290
Ser

val

Leu

PRT
Aspergiilus niger

135

Trp
Trp
Ile
35

Gin
Arg
Tyr
Gly
Leu
115
Leuy
Asn
Maet
Ala
Thr
185
Ala
Pro
Phe
Ser
Gly
275
Pro
Leu

Gly

Ser

sSer
Ser
L.eu
Cys
340
val
Ser
val

Ser

Met
Met
20

Ile
Gin
Gly
Thr
Gln
160
Cys
val
ASD
ASN
Ile
180
val
val
Ala
Lys
Lys
260
Ala
Ala
Pro

Leu

Trp
340

Phe
Lys
Leu
325
Ala
Tyr
The
Phe

Ser
405

Arg
5
Ala
Trp
Ile
Sar
Ala
85
Iie

Cys

Leu.

Gly
Arg
165
Lys
Leu
Leu
Gly
T["p
245
ser
Phe
Phe
Lys
Lay

325
Ala

Leu

Ser
10

Cys
Thr
val
Asn
Gly
390
Glin

Leu
Pro
Lys
Ser
Thr
70

Ley
Leu
Tyr
Ser
Leu
150
Lys
Met
Ser
val
Tyr
230
Thr
Phe
Ala
ile
Pro
310
Cys

Thr

Glin
295
Phe
Ala
Pro
val
Ala
375
val

Lys

Ile
ey
val
Leu
Gly
Tyr
Phe
Arg
Lys
135
Ala
Trp
Thr
Leu
Gln
215
Ley
val
Ser
val
Arg
295
TYr
Ala

Pro

Arg
Ile
Arg
Phe
Trp
360
Sar
Leu

Glu

Arg
ey
Pro
40

Tyr
Pro
His
Ala
Gin
120
Arg
Ala
Thr
Leu
Ser
200
val
Ser
AsSn
Leu
Thr
280
Asn
Ile
Arg

Phe

Ley
Met
Ser
Leu
345
val
Ser

Gly

His

ASp
val
25

Tyr
Leu
Leu
Leu
val
105
Ser
Leu
Ley
Ala
Ley
185
Leu
Leu
Arg
Trp
Ala
265
Gly
Leu
Met
Ser

Leu
345

eolf-seql

Ile
Thr
Leu
330
Leu
Ala
Leu

Asnh

Leuy
410

el
10

Leu
Thr
Ser
va'l
Thr
80

Let)
Gly
His
Ala
Ala
170
Leu
Gly
Ley
Ala
Arg
250
Leu
Trp
Leu
Ser
Leu

330
Leu
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Gln
Ala
315
His
Tro
Gln
val
Ser

395
Gln

cys
Gly

Gy
Tyr
75

Asp
Tyr
Ala
Ser
Met
155
val
L.eu
Pro
Ala
Phe
235
Phe
Leu
Leu
Ala
val
315
His

Trp

Arg
306
Met
Tyr
Gln
Glu
val

380
Phe

Phe
ASD
Ile
Glu
60

Pro
Glu
Leu
Pro
vat
140
Trp
Ala
Ala
Ser
Ile
220
Glu
val
Ala
Arg
Gly
300
Mat
Tyr

Arg

Arg
Leu

Gln

“E“r‘p
365
ile

Ser

AST
Ala
Asp
45

Arg
Ala
Gly
Iie
Pro
125
Tyr
val
val
Pro
val
205
Pro
Leu
Gly
vai
Tyr
285
Arg
Leu
Gln

Ala

Tyr
Ser
Phe
Gly
350
Ala
Leu

Arg

Pro
Phe
30

Trp
Asp
Ala
Arg
Thr
110
Tyr
val
Ala
Trp
Ala
190
Gly
Phe
Thr
Glu
His
270
Ser

His

Arg
Ser
Phe
335
Phe
Trp

Ser

Lys

Arg
15

ieu
Ala
Tyr
His
ASp
95

Leu
Leu
Leu
Tie
Ser
175
Ile
lLeu
Leu
Arg
Glu
255
ile
Arg
Arg
Ser
Phe

335
Phe

Thr

Leu
20

Ala
His
Asn
Leu

His
400

Cys
Thr
Thr
val
80

Tle
val
Leu
Arg
Ley

1690
Thr

Gly
Gin
Gln
240
val
val
Ser
Thr
Leu
320
Ala

His



Pro Ile

Thr Phe
370

Ala Thr

385

Thr Met

Leu
355
Pro
Gln

Arg

<210> 136
<21i> 357
<212> PRT

<Z213> magnaporthe oryzae

<400> 136

Met Ala
1
Phe Asp

Met ileu

val Pro
50

Leu Leu

65

Phe Asn

rPhe G1n
Leu Gly
ITe Leu

13C
ITe Met

145
Asn Ala

Met Phe
ey Ser
Leu Leu
210
Ite Giy
225
Ala Glu
Met Thr
Ser Leu
iLeu Leu
290
Ata Leu
305
Ser Gly
val Gly

val Glu

Ala
val
Leu
35

ser
va'l
Asp
Arg
Ile
115
Leu
Gly
Trp
Lys
Lys
195
Ala
Gly
Glu
Thr
His
275
Trp
Gln
val
Ala

Ala
355

<210> 137
<211> 406
<212> PRT
«<213> Schizosaccharomyces pombe

Leu
Ser
Ser

sSer

Glu
Ala
20

Ala
Cys
Leu
Cys
Arg
100
Lys
Leu
Gin
Gly
Trp
180
Pro
Phe
Leu
Ala
Met
260
Tyr
Arg
Glu
va'l
Lys

340
Lys

Tyr
Thr
Phe

Asn
405

Arg
5

Asn
Phe
TYr
Ser
Pha
85

Ala
Met
Gly
Leu
Tyr
165
Thr
Phe
val
Ile
Gln
245
Leu
Gln
ser
Trp
val
325
Ala

Arg

Leu
AsSn
Gly

390
Pro

Pro
Gly
Asp
Alg
LYyS
70

Ala
Trp
Thr
Arg
Gln
150
Ley
val
Ala
Thr
Ala
230
Thr
Thr
Phe
Gly
Ala
310
Gly

Glu

Ile
Leu
375
val

Ser

ser
Arg
Gly
LYS
55

Arg
val
Ser
val
Gly
135
vai
Ser
Asn
Ile
LYS
215
Pro
Ala
Ala
Tyr
Ile
295
Trp
va'l

Phe

Trp
360
Ser
Leu

Gly

Thr

Leu
40

Ala
Leu
Leu
Leu
Leu
120
Phe
Ala
Arg
Trp
Thr
200
Arg
Leu
Ala
Asn
Ala
280
His
ASn
Mat

Arg

Ser
Ala

Lys

l.eu
Pro
25

Ley
Lys
His
Phe
Gly
105
Leu
Gly
Ile
Ala
Arg
185
Leu
Trp
Leu
Arg
Ile
265
Tyr
Pro
val
Ala

Pro
345

eoif-seql
Ala Met Gln

Ile
Asn

Glu
410

Gly
10

Ley
Cys
val
Ser
Phe
90

Gly
ser
Gly
Gly
Phe
170
Phe
Leu
Leu
sar
Ala
250
val
Leu
Leu
Tyr
Ile

330
Gln

Page &2

Ile
Ser

395
His

Lys
Ser
Gly
Pro
Ite
75

Trp
Val
Ley
Ala
Ley
155
Giu
val
Ala
LYS
Gly
235
vali
Gly
Ala
Leu
Pro
315
Thr

val

Glu
val
380
Ala

Asn

Pro
Alrg
Leuy
Pro
60

Phe
Leu
Phe
Pro
Leu
140
Pro
Leu
Gly
Leu
Pro
220
APy
Thr
Met
Trp
G1n
300
ser
val

Pro

Trp Ala Trp Asn

365
val

ser

G1in

val
Ala
Ije
45

Tyr
val

Ala

Ala
125
ASN
Phe
s5er
Glu
His
205
Ala
Pro
Pro
Leu
Ser
285
Trp
Thr
Gly

va'l

Leu Ser Leu

Ala Phe Tyr

Glin
Ile
30

Ile
va'l
Leu
Ile
Ser
110
val
val
Leu
Arg
Glu
190
Ata

ser

Glu
Phe
270
Thr
Gly
Pro
Ala

Ala
350

Phe
15

Pro
Lys
Leu
Arg
Tyr
95

Phe
Gly
Ala
Ser
Gln
175
Thr
ser
Lys
Phe
Tyr
255
Ala
Pro
Leu
val
val

335
Lys

400

va'l
Pro
Lys
Pro
Cys
80

Cys
Gly
val
Ser
Lys
160
phe
Phe
val
Ser
Thr
240
val
Arg
Tyr
Trp
Sar
320
Met

Lys



<400> 137

Met Ser
1
Phe Asp

Leu Glu

Glu Ile
50

Gly Glu

65

TYr Pro

Asp Gly
TYr Trp

Ala Pro
136G

Ser Ile

145

Ser Ser

ser Ile
Tyr val

Lys Thr
210

Ser Ile

225

Asp Phe

¥Fle Pro
Phe Leu

Lys Leu
290

Leu Lys

305

Thr Ala

Leu His
Cys Tyr

Ley GIn
370

Leu Ile

385

Ser ASp

Ser
Leu
Ile
35

Asp
Arg
Gly
Gly
Ile
115
Phe
Phe
Leu
Leu
Pro
135
Trp
Pro
Gly
Arg
His
275
Ser
Pra
l.eu
Tyr
G1in
355
Glu
Ata

Tyr

<210> 138

<211> 30

<212> DNA
<213> Artificial seguence

<220>

val
Gly
20

Pro
Trp
ASP
Gly
Thr
100
Thr
Tyr
Ila
Phe
Leu
180
Ala
Met
Phe
Arg
Ser
260
val
Arg
Ley
Ala
Gln
340
Ala
Tyr
val

Arg

Glu
Sér
Phe
Ile
Tyr
His
85

Asn

Thr

Leu
Ite
165
Ser
TYF
Hig
l.eu
Ala
245
Ile

Ala

oro
Thr
325
Phe
Ser
Ala
Cys

LYS
405

Phe
Phe
Leu
Thr
Lys
310
ser
TYr
Phe
Trp
val

350
Pro

Arg
Gly
Phe
TYr
55

Ser
Phe
val
Ile
val
135
fteu
Ssar
Ala
val
Phe
215
TYr
Asp
Glu
Leu
PIro
295
Leu
ASh
Ala
Pro
Asn

375
Pro

<223> Synthesized Construct

<400> 138

ggaggtgggg gcagtggagg tggceggcagt

<210> 139

Asn
Trp
Ala
40
Met
Leu
ieu
Arg
val
120
Leu
Phe
Ser
Cys
Leu
200
va
Phe
Ty
Ser
val
280
Phe
Gln
Leu
Trp
Ala
360
va'l

Leu

Ser
Leu
25

ile
Glu
val
Tyr
Ata
105
Gly
Leu
Asn
Cys
Ser
185
Leu
Ile
Trp
Lys
Thr
265
Ala
Ala
Leu
Ile
Phe
345
Pro
Phe

Ile

eolf-seql

Phe
10

His
Ile
Gln
Gly
Thr
a0

Gln

TYr

Met
Ala
Gly
330
Ala
Ile

Pro

Thr

Page 83

Astl
Pro
Ser
val
Cys
75

teu
Tyr
Leu
Leu
Gly
155
L.YS
Lys
Gln
Ile
Tyr
235
Thr
Phe
Thr
val
Thr
315
Ile
Trp
val

Ser

Ile
395

Pro
Ser
Lys
ASN
60

Thr
Leu
Ile
Phe
Ser
140
Phe
Lys
Met
Ile
vai
220
Trp
val
Ser
Cys
ASnh
300
Pro
Leu
Tyr
Ile
Thr

380
Leu

Phe
Arg
val
45

Ser
Gly
Tyr
Phe
Lys
125
Lys
AsSnN
Trp
Ser
Leu
205
Gln
Thr
ASN
Thr
Lys
285
Ser
AsSn
Cys
ser
Gly
365
Lys

Lys

Arg
Leu
30

Pro
Phe
Pro
TYyr
Ala
116
Ile
Arg
Ser
val
Ser
190
Gly
Ile
Gln
Trp
Ser
276G
His
Met
phe
Ala
Pro
350
Leu
Leu

Leu

val
15

Leu
Tyr
Leu
Leu
tey
g5

Phe
val
Leu
Leu
ATy
175
Leu
Pro
Leu
Ala
Arg
255
ile
Trp
Leu
Ile
Arg
335
Tyr
Trp
Ser

Tyt

Leu
Leu
Thr
Leu
val
80

Thr
val
Arg
His
Phe
160
Ala
Leu
Lys
Phe
Phe
240
Phe
Leu
Asn
Thr
Phe
320
Ser
Leu
Met

Ser

Thr
400

30
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