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SEQUENCE LISTING

<110» HALOZYME, INC.

<120> SOLUBLE GLYCOSAMINOGLYCANASES AND METHODS OF PREPARING
AND USING SOLUBLE GLYCOSAMINOGLYCANASES

<130> SP8913B

<140> US 11/238,171
<141> 2005-09-27

<150> US 11/065,716
<151> 2005-02-23

<160> 53

<170> FastSEQ for Windows Version 4.0

<210> 1

<211l> 509

<212> PRT

<213> Homo sapiens

<2205
<221> CARBOHYD
<222> 82, 166, 235, 254, 368, 383, 490

<400> 1

Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys
1 5 10 15
Ser Ser Gly Val Ser Gln Ile Val -Phe Thr Phe Leu Leu Ile Pro Cys
20 25 30 :
Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 40 45
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe
50 55 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
65 70 75 80
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu
85 ' 90 85
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly
100 105 110
Gly Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 125
Lys Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val
130 135 140
Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro

127




Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
305

Leu

Val

Phe
Val
Ile
465
Phe

Ser

Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyxr
Lys
450
Asp
Tyzr

Ile

<210> 2

<21ls> 35

Val
Leu
Ala
185
Arg
His
Ile
Leu
Thr
275
Ile
Val
Tyr
Trp
Asp
358
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Asn

Leu

<212> PRT
<213> Homo sapiens

<400> 2
Met @ly Val Leu Lys Phe Lys His

1

Tyr
Sexr
180
Gly
Pro
Hig
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr
Phe

Ala

Phe
500

Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
Asp
Thr
Phe
325
Thr
Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp
Leu
Ser

485
Leu

5

150
Asn

Thr
Asp
Hig
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys
470

Pro

Ile

Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295%
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Sexr
Val
455
Pro

Ser

Ile

Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

Ser

Ser Ber Gly Val Ser Gln Ile Val

Cys Leu Thr

38

20

Ile Glu
170

Thr Glu

185

vVal Glu

Gly Tyr

Gly Tyr

Leu Ser
250

Leu Asn

265

Arg Val

Pro Leu
Leu Lys

val ala
330

Met Arg

345

Ile Leu

Ser Gln
Asn Ser

Leu Glu
410

Asp Leu

425

Leu Ser

Val Cys
Met Glu
Leu Ser

490

Ser Val
505

155
Leu

Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Liys
Glu
Cys
Tle
Thr
475
Ala

Ala

Val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu
Thr

Ser

Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyxr
Gly
Phe
Glu
445
Asp
Glu
Met

Leu

Gln
Gln
180
Leu
Pro
Cys
Asgn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe

Gln
175
Glu

Gly I

Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
418
Glu
Ala
Val
Gln

Ile
4595

160
Asn

Phe

Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn‘
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
val

Ile Phe Phe Arg Ser Phe Val Lys

10

15

Phe Thr Phe Leu Leu Ile Pro Cys

25

2/27

30




<210> 3

<21l>
<212>

474
PRT

<213> Homo sapiens

«400> 3
Leu Asn Phe

1
Ala

Leu
Thr
Pro
65

Gln
Thr
Glu
Tyxr
Ser
145
Gly
Pro
Hig
Lys
Tyr
225
Leu
Pro
Phe
Thr
Gly
3058
Agsn
Ala
Ile
Asn
Liys
385

Ser

Thr

Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Asn
Tyx
Arg

210
Pro

Tyr
Asp
Thr
Phe
290
Thr
Tyr
Ala
Arg
Phe
370
Pro

Cys

Asp

Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
His
Lys
195
Agn
Ser
Val
Ala
Asp
275
Gly
Leu
Met
Lys
Lys
355
Ala
Thr
Tyr

Ala

Arg
Ala
20

Ser
Gly
Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Sex
Glu
Met
340
Asn
Ile
Leu

Ser

vVal

Ala
5
Pro
Leu
Val
Ser
Leu

85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Sexr
val
Thr
Ile
Thr
325
Cys
Trp
Gln
Glu
Thr

405
Asp

Pro
Ser
Phe
Thr
Ile
70

Gln
Val
Thr
Ile
Thr
150
Val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
Val
Met
310
Ile
Ser
Asn
Leu
Asp
390

Leu

Val

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Tyr
Tyr
ser
215
Asn
Val
Leu
Lys
Ala
295
Arg
Leu
Gin
Ser
Glu
375
Leu

Ser

Cys

val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu
Lys
Thr
Tyr

Asn
200
Trp

Thr
Arg
Pro
Phe
280
Lien
Ser
Asn
Val
Ser
360
Lys
Glu
Cys

Ile

Ile
Cys
25

Ile
Tyxr
Val
Leu
Leu
105
Arg
Val
Ala
Ile
Liau
185
Gly
Lau
Gln
Glu
val
265
Leu
ely
Met
Pro
Leu
345
Asp
Gly
Gln
Lys

Ala

Pro
10

Leu
Gly
Val
Thr
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyxr
330
Cys
Tyr
Gly
Phe
Glu

410
AsSp
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Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Gln
155
Leu
Pro
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
395
Lys

Gly

val
Lys
Pro
Arg
&0

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly
300
Cys
Ile
Glu
His
Phe
380
Glu
Ala

Val

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Ley
365
Thx
Lys
Asp

Cys

DPhe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
Val
Glu
Leu
Tyr
190
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn
Val
Phe
Val

Ile

Leu
15

Glu
Asn
Tyr
Ile
Asp
895

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
val
Ile
Leu
Thr
335
vVal
Pro
Arg
Tyr
Lys

415
Asp

Trp
Pro
Ala
Tyr
Pro
80

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
Val
Tyr
Trp
Asp
320
Leu
Cys
Asp
Gly
Cys
400
Asp

Ala




420

Phe Leu Lys Pro Pro Met

435

Ala Ser Pro Ser Thr Leu

450

Phe Leu Ile Ile Ser Ser

465

<210> 4

<211l>
<212>

448
PRT

<213> Homo sapiens

<400> 4

Leu
1

Ala
Leu
Thr
Pro
65

Gln
Thr
Glu
Tyxr
Ser
145
Gly
Pro
His
Lys
Tyr
22%
Leu
Pro
Phe
Thxr
Gly
305
Asn

Ala

Ile

Asn
Trp
Asp
Gly
50

Tyr
Lys
Phe
Glu
Lys
130
Leu
Lys
Agn
Tyr
hrg
210
Pro
Tyr
Asp
Thr
Phe
290
Thr
Tyr

Ala

Arg

Phe
Asn
Met
35

Gln
Ile
Ile
Tyr
Trp
115
Asn
Thr
Asp
Hig
Lys
195
Asn
Ser
Val
ala
Asp
275
Gly
Leu
Met

Lys

Lys

Arg
Ala
20

Ser
Gly
Asp
Ser
Mat
1060
Arg
Arg
Glu
Phe
Leu
180
Lys
Asp
Ile
Arg
Lys
260
Gin
Glu
Ser
Glu
Met

340
Asn

Ala
5

Pro
Leu
Val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp
Pro
Asp
Tyr
Asn
245
Ser
Val
Thr
Ile
Thr
325

Cys

Trp

470

Pro
Ser
Phe
Thx
Ile
70

Gln
Val
Thr
Ile
Thr
150
val
Gly
Gly
Leu
Leu
230
Arg
Pro
Leu
val
Met
310
Ile

Ser

Asn

Glu
Ser

455
Val

Pro
Glu
Ser
Ile
55

Thr
Asp
Asp
Trp
Glu
135
Glu
Glu
Ty
Tyx
Ser
215
Asn
val
Leu
Lys
Ala
295
Arg
Leu

Gln

Ser

Thr
440
Ala

Ala

Val
Phe
Phe
40

Phe
Gly
His
Asn
Ala
120
Leu

Lys

Thr

Asn
200
Trp
Thr
Arg
Pro
Phe
280
Leu
Ber
Asn

Val

Ser

425

430

Glu Glu Pro Gln Ile Phe Tyr Asn

445

Thr Met Phe Ile Val Ser Ile Leu

Ser Leu

Ile Pro
10

Cys Leu

25

Ile Gly

Tyr Val
Val Thr

Leu Asp
90

Leu Gly

105

Arg Asn

val Gln
3la Lys

Ile Lys
170

Leu Phe

185

Gly Ser

Leu Trp
Gln Gln

Glu Ala
250

Val Phe

265

Leu Ser

Gly Ala
Met Lys
Pro Tyr

330
Leu Cys

345
Asp Tyr
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Asn
Gly
Ser
Bap
Val
75

Lys
Met
Txp
Gln
Gln
155
Leu
PTo
Cys
Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln

Lizu

460

Val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Agp
Gly
300
Cys
Ile
Glu

His

Pro
Phe
Arg
45

Leu
Gly
Lys
val
Pro
125
Asn
Phe
Lys
Cys
Asn
205
Ser
Val
Val
Thr
Glu
285
Ile
Leu
Asn

Gln

Teu

Phe
ASp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
val
Glu
Leu
TyT
190
val
Thr
Ala
ser
Arg
270
Leu
val
Leu
val
aly

350
Asn

Leu
15

Gliu
Asn

Tyr

Ile

Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
255
Ile
Val
Ile
Leu
Thr
335
Val

Pro

Pro
80
Ile

Trp
Val
Lieu
Ala
160
Arg
His
Ile
Leu
Thr
240
Ile
val
Tyr
Trp
Asp
320
Leu

Cys

Asp




Asn Phe
370

Lys Pro

385

Ser Cys

Thr Asp

Phe Leu

<210>
<211>
<21i2>

5

355
Ala Ile Gln

Thx Leu Glu
Thr
405
Asp

Tyr Ser

Ala Val

420
Lys Pro
435

Pro

482
PRT

<213> Homo sapiens

<400> 5
Met Gly
1
Ser Ser

Cys Leu

Phe Leu
50
Agp Glu
65
Ile Asn

Gly Tyr

Gly Ile

Lys Asp
130
Ile Asp
145
Lys Asp

Val Gln

Glu Lys

Leu Leu
210
Tyr Asn
225
Val Glu

Thr aAla

Ala Ala

Ser Lys
290
Arg Ile
305

Leu Val

Val Leu Lys
5
Gly Val Ser
20
Thr Leu
35

Trp

Asni

Ala Trp

Pro Leu Asp

Ala Thr Gly
85
Pro Tyr
100

Gln

Tyr

Pro
115
Ile

Lys

Thr Phe

Trp Glu Glu

Val Tyr Lys
165
Ser Leu
180

dly

Leu

Ala
195
Arg

Lys

Pro Asn

His His Tyr

Ile Liys Arg

245

Leu Tyr Pro
260

Thr Leu

275

Ile

Tyr

Pro Asp

Val Phe Thr

Tyr Thr Phe

Leu
Asp
380
Leu

Val

Met

Phe
Gln
Phe
Agn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp

310
Gly

Glu
375
Leu
Sex

Cys

Glu

Lys
Ile
Arg
Ala

55
Ser

Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln

Glu

360 .

Liys
Glu
Cys
Ile

Thy
440

His
Val
Ala
40

bro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser

Ala

Len
200

Trp
Pro
Asp
Tyxr
Asn
280
Ser

val

Thr

Gly
Gln
Lys
Ala

425
Glu

Ile
Phe
25

Pro
Ser
Phe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro

Leu

Val

Gly
Phe
Glu
410
Asp

Glu

Phe
10

Thr
Pro
Glu
Ser
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
val
Leu

Lys

Ala
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Lys
Ser
395
Lys
Gly

Pro

Phe
Phe
Val
Phe
Phe

Phe

Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe

315
Leu

Phe
380
Glu
Ala
Val

Gln

Arg
Leu
Ile
Cys
60

Ile
Tyr
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
val
300

Leu

Gly

365
Thr

Lys
Asp
Cys

Ile
445

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
AsSp
125
Gly
Asn
Gln
Lys
Lys
208
Phe
Ser
Trp
Gln
ala
285
Phe

Ser

Ala

val
Phe
Val
Ile

430
Phe

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Agn
Ser
270
Ile
Ala
Gln

Ser

Arg
Tyr
Lys
415
Asp

Tyr

Val
15

Pro
Val
Lys
Pro
Arg
95

Asn
Ala
aAla
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp

Gly

Gly
Cys
400
Asp
Ala

Asn

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn

Phe

Lys

Asn
240
Ser
val
Val
Thr
Glu

320
Ile




Val
Leu
Val
Gly
385
Asn
Val
Phe
Val
Ile

465
Phe

Ile
Leu
Thr
370
val
Pro
Arg
Tyr
Lys
450
Asp

Tyxr

<210> 6

<211>
<212>
<213>

<220>

<221>
<222>
<223>

<4Q00> 6
atg gga gtg

Met
1

tca
Ser

tge
Cys

tte
Phe

gat
Asp
£5

ata

Ile

gge
Gly

Gly

agt
Ser

ttyg
Leu

cte
Leu
50

gag
Glu

aac
Asn

tac
Tyr

Trp
Asp
3585
Leu
Cys
Asp
Gly
Cys
435
Asp

Ala

1530
DNA
Homo sapiens

Cps
{1)...
PH-20

Val

gga
Gly

act

Thr

35

tgg
Trp

cca
Pro

gco
Ala

tat
Tyr

Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser

Thr

Phe

325
Thr

Tyr
Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

{1530)
GPI Anchored Hyaluronidase Glycoprotein

cta
Leu

gta
val
20

ctyg

Leu

gce
Ala

cta
Leu

ace
Thr

cct
Pro

aaa
Lys

tcc
Ser

aat
Asn

tag
Trp

gat
Asp

ggg
Gly
85

tac
Tyxr

Leu
Met
Lys
Lys
350
Ala
Thr
Tyr
Ala

Lys
470

Ser
Glu
Met
375
Asn
Ile
Leu
Ser
val

455
Pro

Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

ttec aag cac

Phe

cag
Gln

tte
Phe

aat
Asn

atg
Met
70

caa

Gln

ata
Tle

Lys

ata
Ile

aga
Arg

gcea
Ala
55

age

Ser

ggt
Gly

gat
Asp

His

gtt
Val

gea
Ala
40

cca
Pro

cte
Leu

gtt
val

tca
Ser

Met
345
Ile
Ser
Aan
Ley
Asp
425
Leu

val

Met

atc
Ile

ttc
Phe
25

cet

Pro

agt
Ser

tte
Phe

aca
Thr

atc
Ile

Ser
Glu
410
Leu
Sexr

Cys

Glu

ttt
Phe
10

ace

Thr

cect
Pro

gaa
Glu

tct
Ser

ata
Ile
20

aca
Thr
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Ser
Asn
Val
Ser
395
Lys
Glu
Cys
Ile

Thr
475

tte
Phe

tte
Phe

gtt
Val

ttt
Phe

ttc
Phe
75

et
Phe

gga
Gly

Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

aga
Arg

ctt
Leu

att
Ile

tgt
Cys
60

ata

Ile

tat
Tyr

gta
Val

Lys
Tyr
365
Cysa
Tyr
Gly
Phe
Glu
445
Asp

Glu

age
Ser

ctyg
Leu

cca
Pro
45

ctt
Leu

gga
Gly

gtt
Val

act
Thr

Sex
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

ttt
Phe

att
Ile
30

aat

Asn

gga
Gly

age
Ser

gat
Asp

gtg
Val

335
Cys

Ile
Glu
His
Phe
415
Glu
Ala

Val

Gln

gtt
Val
15

ceca
Pro

gty
val

aaa
Lys

cee
Pro

aga
Arg
95

aat
Asn

Leu
Agn
Gln
Leu
400
Th
Lys
Asp
Cys

Ile
480

aaa
Lys

tgt
Cys

cct
Pro

ttt
Phe

cga
Arg
80

ctt
Leu

gga
Gly

48

926

144

182

240

288

336




gga
Gly

aaa
Lys

att
Ile
145

aaa
Lys

gta
Val

gaa
Glu

tta
Leu

tac
Tyr
225

gta
Val

act
Thr

gct
Ala

tee
Ser

cge
Arg
305

ctt

Leu

gta
Val

ate
Ile

gac
Asp
130

gac
Asp

gat
Asp

caa
Gln

aag
Lys

ctk
Leu
210

aac
Asn

gaa
Glu

gct
Ala

gct
Ala

aaa
Lyse
290

ata

Ile

gtg
Val

ata
Ile

o1l
Pro
115

att
Ile

tgg
Trp

gtt
Val

et
Leu

geca
Ala
195

cgg
Arg

cat
His

ata
Ile

ctt
Lieu

aca
Thr
275

ata

Ile

gtt
Val

tat
Tyr

tgg
Trp

100

cag
Gln

aca
Thr

gaa
Glu

tac
Tyr

agt
Ser
180

999
Gly

cca
Pro

cac
His

aaa
Lys

tac
Tyr
260

cte
Leu

cet
Pro

et
Phe

aca
Thr

gga
Gly

aag
Lys

ttt
Phe

gaa
Glu

aag
Lys
165

cte
Leu

aag
Lys

aat
Asn

tat
Tyr

aga
Arg
245

ceca
Pro

tat
Tyr

gat
Asp

act
Thr

tet
Phe
325

acc
Thr

att
Ile

tat
YL

tgg
Txp
150

aat
Agn

aca
Thr

gat
Asp

cac
His

aag
Lys
230

aat
Asn

tee
Ser

gtg
val

gca
Ala

gat
Agp
310

ggc
Gly

cke
Leu

tece
Ser

atg
Met
135

aga
Arg

agy

gag
Glu

tte
Phe

ttg
Leu
218

aaa
Lys

gat
Asgp

att
Ile

cga
Arg

aaa
Lys
295

caa
Gln

‘gaa

Glu

agt
Ser

tta
Leu
120

cca
Pro

cec
Pro

tet
Ser

gce
Ala

ctg
Leu
200

tgg
Trp

cee
Pro

gat
Asp

tat
Tyr

aat
Asn
280

agt

Ser

gtt
val

act
Thr

ata
Ile

105

caa
Gln

gta
Val

act
Thr

att
Ile

act
Thr
185

gta
Val

ggt
Gly

ggt
Gly

cte
Lieu

ttg
Leu
265

cga

Arg

cca
Pro

ttg
Leu

gtt
Val

atg
Met

gac
Asp

gac
ABp

tgg
Trp

gaa
Glu
170

gag
Glu

gag
Glu

tat
Tyx

tac

Tyr

age
ser
250

aac

Asn

gtt
val

ctt
Lay

aaa
Lys

got
Ala
330

cga
Arg

7127

cat
His

aat
Agn

gca
Ala
155

ttg
Leu

aaa
Lys

act
Thr

tat
Tyr

aat
Asn
235

tgg
Trp

act
Thr

cgg
Arg

ceg
Pro

tte
Phe
315

ctg

Leu

agt
Ser

ctg
Leu

ttg
Leu
140

aga
Arg

gtt
Val

gca
Ala

ata
Ile

ctt
Leu
220

gga
Gly

ttg
Leu

cag
Gln

gaa
Glu

gtt
val
300

ctt

Leu

ggt
Gly

atg
Met

gac
Asp
125

gga
Gly

aac
Agn

cag
Gln

aaa
Lys

aaa
Lys
205

Lttt
Phe

agt
Ser

tgg
Trp

cag
Gln

gee
Ala
285

Lttt
Phe

tct
Ser

get
Ala

aaa
Lys

110

aaa
Lys

atg
Met

tgg
Trp

caa
Gln

caa
Gln
190

ttyg
Leu

cecg
Pro

tge
Cys

aat
Agsn

tct
Ser
270

ate

Ile

gca
Ala

caa
Gln

tct
Ser

tct
Ser

got
Ala

gct
Ala

aaa
Lys

caa
Gln
175

gaa
Glu

gga
Gly

gat
Asp

tte
Phe

gaa
Glu
25885

cet
Pro

aga
Arg

tat
Tyx

gat
Aszp

gga
Gly
335

tge
Cys

aag
Lys

gtt
Val

cct
Pro
160

aat
Agn

Lttt
bhe

aaa
Lys

tat
Cys

aat
Asn
240

agce
Ser

gta
val

gtt
Val

ace
Thr

gaa
Glu
320

att
Ile

ttg

=

Leu

384

432

480

528

576

624

672

720

768

816

864

g12

260

1008

105¢€




cte
Leu

gte
val

gga
Gly
385

aac
Asn

gta
Val

ttt
Phe

gta
Val

ata
Ile
465

tte
Phe

agt
Ser

cta
Leu

aca
Thx
370

gty
Val

cca
Pro

cot
Arg

tat
Tyxr

aaa
Lys
450

gat
Asp

tac
Tyr

att
Ile

<210> 7

<211>
<212>
<213>

<220>

<221>
<222>

<400> 7
Met Gly Val Leu Lys

L

82,

gac
Asp
355

cta
Leu

tgt
Cys

gat
Asp

gga
Gly

tgc
Cys
4358

gac

ASD

gct
Ala

aat
Asn

ttyg
Leu

509
BRT
Homo sapilens

340

aat
Asn

gca
Ala

ata
Ile

aat
Asn

aaa
Lys
420

agce
Ser

act
Thr

£ttt
Phe

get
Ala

ttt
Phe
500

CARBOHYD
166, 235,

tac
Tyr

gce
Ala

agyg
ATY

ttt
Phe
405

ceg

Pro

tgt
Cys

gat
Asp

cta
Leu

tca
Ser
485

ctt
Leu

5

Ser Ser Gly Val Ser

20

Cys Leu Thr Leu Asn

35

atg
Met

aaa
Lys

aaa
Lys
380

get
Ala

aca
Thr

tat
Tyr

get
Ala

aaa
Lys
470

cec
Pro

atc
Ile

254,

gag
Glu

atg
Met
375

aac
Asn

att
Ile

ctt
Leu

agce
Ser

gtt
Val
455

cot

Pro

tee
Sexr

att
Ile

368,

act
Thr
360

tgt
Cys

tgg
Trp

caa
Gln

gaa
Glu

acce
Thr
440

gat
Asp

cece
Pro

aca
Thr

tet
Sexr

Phe Lys His

Gln Ile Val

Phe Arg Ala

40

345

ata
Ile

agc
Ser

aabt
Asn

ottt
Leu

gac
Asp
425

ttyg
Leu

gtg
Val

atg
Met

cta
Lieu

tet
Ser
505

383,

ctg aat
Leu Agn

caa gtg
Gln val

tca agt
Sexr Ser
385

gag aaa
Glu Lys
410

ctyg gag
Leu Glu

agt tgt
Ser Cys

tgt att
Cys Ile

gag aca
Glu Thr
475

tect gece
Ser Ala
490

gta geg
Val Ala

490

cot
Pro

ctt
Leu
380

gac
Asp

ggt
Gly

caa
Gln

aag
Lys

get
Ala
460

gaa

Glu

aca
Thr

agt
Ser

Ile Phe Phe Arg

10

Phe Thr Phe Leu

25

Pro Pro Val Ile

8/27

tac
Tyr
365

tgc
Cys

tat
Tyr

gga
Gly

ttt
Phe

gag
Glu
445
gat
Asp

gaa
Glu

atg
Met

tty
Leu

Ser
Leu

Pro
45

350

ata
Ile

cag
Gln

ctt
Leu

aag
Lys

tct
Ser
430

aaa

Lys

ggt
Gly

cect
Pro

tte
Phe

taa

Phe

30

atc
Ile

gag
Glu

cac
His

tte
Phe
415

gaa
Glu

get
Ala

gte
Val

caa
Gln

att
Ile
495

Val
15

aac
Asn

caa
Gln

ctc
Leu
400

aca

Thr

aaa
Lys

gat
Asp

tgt
Cys

att
Ile
480

gtt
val

Lys

‘Ile Pro Cys

Asn Val Pro

1104

1152

1200

1248

1296

1344

1392

1440

1488

1530




Phe
Asp
85

Ile
Gly
Gly
Lys
Ile
145
Liys
Val
Glu
Leu
Tyr
2258
Val
Thxr
Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly
385
Asn
vVal
Phe
val
Ile
465
Phe

Ser

Leu
50

Giu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
vVal
Ile
Leu
Thy
370
vVal
Pro
Arg
Tyr
Lys
450
Asp
TV

Ile

Pro
118
Ile
Trp
Val

Leu

Leu
Thr
275
Ile
Val
Tyr
Trp
Asp
3858
Leu
Cys
Agp
Gly
Cys
435
Asp
Ala

Agn

Leu

Ala
Leu
Thr
Pro
100
Gln
Thr

Glu

Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr
Phe
Ala

Phe
500

Trp
Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg
245
Pro
Tyr
ABp
Thr
Phe

3258
Thr

Als
Arg
Phe
408
Pro
Cys
Asp
Leu
Sex

485
Leu

Agn
Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr
Ala
Lys
470

Pro

Ile

Ala
55
Ser

Gly

Asp-

Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
295
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu
Ser
val
455
Pro

Ser

Ile

Pro
Lieu
val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
Val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp
Pro

Thr

Ser

Ser
Phe
Thr
Ile
105
Gln
Val
Thx
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Lieu
Asp
425
Leu
Val
Met

Leu

Ser
505

Glu
Sexr
Ile
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leuw
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Lieu
Ser
Cys
Glu
Ser

480
val
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Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
FPhe
315
Leu
Ser
Asn
Val
Ser
325
Lys
Glu
Cys
Ile
Thr
475
Ala

Ala

Cys
60
Ile

Tyr
Val
Leu
Leu
140
Arg
val
Ala
Ile
Leu
220
Gly
Lau
Gln
Glu
val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala
460
Glu
Thr

Ser

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Sexr
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp
Glu
Met

Leun

Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Phe

Lys
Pro
Arg
95

Asn
Ala
ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
258
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
His
Phe
415
Glu
Ala
Val
Gln

Ile
495

Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
Val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys
Ile

480
Val




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

<220>
<223>

<400>

8

34

DNA

Artificial Sequence

Reverse Primer to generate GPI anchor lacking N483
and terminating at Y482 with BamHI site in the 5!
end

8

aattggatce tcagtagaaa atttgaggtt ctte

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

<220
<223>

<400>

9

33

DNA

Artificial Sequence

Reverse Primer to generate GPI anchor lacking Y482
and terminating at F481 with BamHI site in the 5°'
end

9

aattggatcce tcagaaaatt tgaggttctt ctg

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

<220>
<223>

<400>

10

34

DNA

Artificial Sequence

Reverse Primer to generate GPI anchor lacking F481
and terminating at I480 with BamHI site in the 5°
end

10

aattggatce tcaaatttga ggttcttotg tete

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

<2205
<223>

«400>

11

32

DNA

Artificial Sequence

Reverse Primer to generate GPI anchor lacking I480
and terminating at Q479 with BamHI site in the 5!
end

11

aattggatec tcattgaggt tcttetgtet ce

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

<220>
<223>

12

32

DNA

Artificial Sequence

Reverse Primer to generate GPI anchor lacking Q479
and terminating at P478 with BamHI site in the 5°

10/27

34

33

34

32




<400

end

12

aattggatece tcaaggtitct tectgtetcea tg 32

«210>
<21l>»
<212>
<213>

<220>
<223>

<400>

13

31

DNA

Artificial Seguence

Reverse Primer to generate GPI anchor lacking P478
and terminating at E477 with BamHI site in the 5'
end

13

aattggatec tcattcttcet gtetccatgg g 31

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

<220>
<223>

<400>

14

32

DNA

artificial Seguence

Forward Primer with Nhel restriction site at 5!
end

14

aattgctage atgggagtge taaaattcaa gco 32

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

<220>
<2215
<222>
<223>

<400>

15

1473

DNA

Homo sapiens

CDS
(1) ...(1473)
sHASEGPuUp to P478 and His Tagged

15

atg gga gtg cta aaa ttc aag cac ate ttt tte aga age ttt gtt aaa 48
Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys

1

5 10 15

tca agt gga gta tcc cag ata gtt ttc acc ttce ctt ctg att cca tgt 13
Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys

20 25 30

tge ttg act ctg aat ttc aga geca ceb cot gttt att cca aat gtg cet 144
Cys Leu Thr Leu Asn Phe Axg Ala Pro Pro Val Ile Pro Asn Val Pro

35 40 45

tte cte tgg goco tgg aat gec cca agb gaa tib tgt ctt gga aaa ttt 192
Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe

50 55 60

gat gag cca cta gat atg age cte tte tet tte ata gga age cec cga 240
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg

65

70 75 80

11727




ata
Ile

ggce
Gly

gga
Gly

aaa
Lys

att
Ile
145

aaa
Lys

gta
Val

gaa
Glu

tta
Leu

tac
Tyr
225

gta
Val

act
Thr

- get
Ala

tee
Ser

cge
Arg
308

aac
Asn

tac
Tyr

ate
Ile

gac
Asp
130

gac
Asp

gat
Asp

caa
Gln

aag
Lys

ctt
Leu
210

aac
Asn

gaa
Glu

gct
Ala

gct
Ala

aaa
Lys
290

ata
Ile

gee
Ala

tat
Tyr

cce
Pro
115

att
Ile

tgg
Trp

gtt
Val

ctt
Leu

gca
Ala
198

cgg
Arg

cat
His

ata
Ile

ctt
Leu

aca
Thr
275

ata

Ile

gtt
Val

acc
Thr

cet
Pro
100

cag
Gln

aca
Thr

gaa
Glu

tac
Tyr

agt
Ser
180

g99
Gly

cca
Pro

cac
His

aaa
Lys

tac
Tyr
260

cte

Leu

cect
Pro

Tttt
Phe

999
Gly
85

tac
TyY

aag
Lys

ttt
Phe

gaa
Glu

aag
Lys
165

cte
Leu

aag
Lys

aat
Asn

tat
Tyr

aga
hrg
245

ceca

Pro

tat
Tyx

gat
Asp

act
Thr

caa
Gln

ata
Ile

att
Ile

tat
Tyx

tgg
Trp
150

aat
Asn

aca
Thr

gat
Asp

cac
His

aag
Lys
230

aat
Asn

tee
Ser

gtg
Val

gca
Ala

gat
Asp
310

ggt
Gly

gat
Asp

tec
Ser

atg
Met
138

aga
Arg

agg
Arg

gag
Glu

ttc
Phe

ttg
Leu
215

aaa
Lys

gat
Asp

att
Tle

cge
Arg

aaa
Lys
295

caa
Gln

gtt
Val

tea
Sexr

tta
Leu
120

cea
Pro

ceca
Pro

tet
Ser

gcc
aAla

ctg
Leu
200

tgg
Trp

ceo
Pro

gat
Asp

tat
Tyr

aat
Asn
280

agt

Ser

gtt
val

aca
Thr

atc
Ile
105

caa
Gln

gta
Val

act
Thr

att
Ile

act
Thr
188

gta
Val

ggt
Gly

ggt
Gly

cte
Leu

ttg
Leu
265

cga

Arg

cca
Pro

ttg
Leu

ata ttt
Ile Phe
90

aca gga
Thr Gly

gac cat
Asp His

gac aat
Asp Asn

tag geca
Trp Ala
1558

gaa ttg
Glu Deu
170

gag aaa
Glu Lys

gag act
Glu Thr

tat tat
Tyr Tyzxr

tac aat
Tyr Asn
2358

age tgg
Ser Trp
250

aac act

Asn Thr

gtt cgg
Val Arg

ctr ceg
Leu Pro

aaa ttc
Lyg Phe
318
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tat
Tyr

gta
val

¢ty
Leu

ttg
Leu
140

aga
Arg

gtt
Val

gea
Ala

ata
Ile

ctt
Leu
220

gga
Gly

ttg
Lieu

cag
Gln

gaa
Glu

gtt
Val
300

ctt
Lieu

gtt
val

act
Thr

gac
Asp
125

gga
Gly

aac
Asn

cag
Gln

aasa
Lys

aaa
Lys
205

ttt
Phe

agt
Sex

tgg
Trp

cag
Gln

gce
Ala
285

ttt
Phe

tet
Ser

gat
Asp

gtg
val
110

aaa
Lys

atg
Met

tgg
Trp

caa
Gln

caa
Gln
190

ttg
Leu

ceyg
BPro

tgc
Cys

aat
Asn

tect
Ser
270

atc

Ile

gca
Ala

caa
Gln

aga
Arg
85

aat
Agn

get
Ala

gct
Ala

aaa
Lys

caa
Gln
175

gaa
Glu

gga
Gly

gat
Asp

tte
Phe

gaa
Glu
255

cet

Pro

aga
Arg

tat
Tyr

gat
Asp

ctt
Leu

gga
Gly

aag
Lys

gtt
Val

cet
Pro
160

aat

Asn

ttt
Phe

aaa
Lys

tgt
Cys

aat
Asn
240

agc
Ser

gta
val

gtt
Val

acc
Thr

gaa
Glu
320

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960




ctt
Leu

gta
Val

cto
Leu

gtc
Val

gga
Gly
385

aac
Asn

gta
Val

ttt
Phe

gta
Val

ata
Ile
465

ggt
Gly

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

<400>

Met
1
Ser
Cys

Phe

gtg
Val

ata
Tle

cta
Leu

aca
Thr
370

gty
val

cca
Pro

cgt
Arg

tat
Tyr

aaa
Lys
450

gat
Asp

tect
Ser

16

4580
PRT
Homo sapiens

16

tat
Tyr

tgg
Trp

gac
Asp
355

cta
Leu

tgt
Cys

gat
Agp

gga
Gly

tgc
Cys
435

gac

Asp

gct
Ala

ggt
Gly

aca
Thr

gga
Gly
340

aat
Asn

gca
Ala

ata
Ile

aat
Asn

aaa
Lys
420

age

Ser

act
Thr

Lttt
Phe

get
Ala

ttt
Phe
325

ace
Thr

tac
Tyx

gee
Ala

agg
Arg

ttt
Phe
405

ccg
Pro

tgt
Cys

gat
aAsp

cta
Leu

cac
His
485

Gly Vval Leu Lys

5

Ser Gly Val Ser

20

Leu Thr Leu Asn

35

Leu Trp Ala Trp

50

gge
Gly

cte
Leu

atg
Met

aaa
Lys

aaa
Lys
3580
gct
Ala

aca
Tht

tat
Tyxr

gct
Ala

aaa
Lys
470

cat
His

Phe
Gln
Phe

Asn

gaa
Glu

agt
Ser

gag
Glu

atg
Met
375

aac
Asn

att
Ile

ctt
Leu

agce
Ser

gtt
vVal
455
cct
Pro

cac
Hig

Lys
Tle
Arg

Ala
55

act
Thr

ata
Ile

act
Thr
360

tgt
Cys

tgg
Trp

caa
Gln

gaa
Glu

aco
Thr
440

gat
Asp

cce
Pro

cat
His

His
Val
Ala

40
Pro

gtt
Val

atyg
Met
345

ata

Ile

agce
Ser

aat
Asn

ctt
Leu

gac
Asp
425

ttyg

Leu

gtg
Val

atg
Met

cac
His

Ile
Phe
25

Pro

Ser

get ctg
Ala Leu
330

cga agt
Arg Ser

ctg aat
Leu Asn

caa gtg
Gln Val

tca agt
Ser Ser
395

gag aaa
Glu Lys
410

ctg gag
Leu Glu

agt tgt
Ser Cys

tgt att
Cys Ile

gag aca
Glu Thr
478

cat taa

His *
480

Phe Phe
10

Thr Phe
Pro Val

Glu Phe
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ggt
Gly

atg
Met

cct
Pro

ctt
Leu
380

gac
Asp

ggt
Gly

caa
Gln

aag
Lys

gct
Ala
460

gaa
Glu

Arg
Leu
Ile

Cys
60

gct
Ala

aaa
Lys

tac
Tyr
365

tge
Cys

tat
Tyr

gga
Gly

Lttt
Phe

gag
Glu
445

gat
Asp

gaa
Glu

Ser
Leu
Pro

45
Leu

tct
Ser

tet
Ser
350

ata
Ile

cag
Gln

ctt
Leu

aag
Lys

tet
Ser
430

aaa

Lys

ggt
Gly

cect
Pro

Phe
Ile
30

Asn

Gly

gga
Gly
335

tgc
Cys

atc
Ile

gag
Glu

cac
Hig

tte
Phe
415

gaa

Glu

gct
Ala

gtc
Val

gga
Gly

Val
15

Pro
Val

Lys

att
Ile

tty
Leu

aac
Asn

caa
Gln

cte
Leu
400
aca
Thr

aasa
Lys

gat
Asp

tgt
Cys

[fele]
Ser
480

Lys
Cys
Pro

Phe

1008

1056

1104

1152

1200

1248

1296

1344

1382

1440

1473




Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
Val
Glu
Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Leu
val
Gly
385
Asn
Val
Phe
val
Ile

465
Gly

<210>
<211>
<212>

Glu
Asn
Tyx
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys
450
Asp

Ser

Pro
Ala
Tyr
Pro
115
Ile
Trp
Val
Leu
Ala
195
Arg
His
Iie
Leu
Thr
275
Ile
val
Tyxr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Gly

17
38
DNA

Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420
Ser
Thr
Phe

Ala

Asp
Gly
85

Tyr
Lys
Phe
Glu
Lys
168
Leu

Lys

Asn

Arg
245
Pro
Tyr
Asp
Thr
Phe

325
Thr

Ala
Arg
Phe
405
Pro
Cys
Asp

Leu

His
485

Met
70

Gln
Ile
Ile
Tyr
Trp
150
Asn
Thr
Asp
His
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
3580
Ala
Thr
Tyr
Ala
Liys

470
Hisg

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Axrg
Lys
295
Gln
Glu

Ser

Met
375
Asn
Ile
Leu
Ser
Val
455

Pro

His

<213> Artificial Sequence

Leu
Val
Ser
Leu
120
Pro
Pro
Ser
Ala
Leu
200
Trp
Pro
Asp
Tyr
Asn
280
Ser
val
Thr
Ile
Thr
360
Cys
Trp
Gln
Glu
Thr
440
Asp

Pro

His

Phe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val

Met

His

Ser
Iie
90

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Ser
Glu
410
Leu
Ser
Cys
Glu

His
490
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Phe
75

Phe
Gly
His
Asn
Ala
1585
Leu
Lys
Thr
Tyr
Agn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Asn
Val
Ser
395
Lys

Glu

Ile
Tyxr
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys
Ala

460
Glu

Gly
vVal
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
288
Phe
Ser
Ala
Lys
Tyr
365
Cys
Tyr
Gly
Phe
Glu
445
Asp

Glu

Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
150

Leu

Pro

Agn
Sexr
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
4390
Lys
Gly

Pro

Pro
Arg
9%

Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys
Ile
Glu
Hig
Phe
415
Glu
Ala
Val

Gly

Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Lys
Cys
Asn
240
Ser
Val
val
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp

Cys

Ser
48Q




<220»
<223> SpacerHisFor Primer

<4Q00> 17
ataattggat ccggttctgg tgctcaccatb caccatcac 38

<210> 18

<211l> 38

<212> DNA

<213> Artificial Sequence

<220>
<223> SpacerHisRev Primer

<400> 18
tataattgeg gocgectaat ggtgatggtg atggtgag 38

<210> 19

<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> 3! REVERSE PRIMER WITHOUT STOP CODON FOR
GENERATING truncation product HIS-sHASEGP lacking GPI
anchor and ending at N 483

<400> 19
aatggatcca ttgtagasaa tttgaggtte 30

<210> 20

«<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> 3' REVERSE PRIMER WITHOUT STOP CODON FOR
GENERATING truncation product HIS-gHASEGP lacking GPI
anchor and ending at Y 482

<400> 20 .
aatggatccg tagaazaattt gaggttcttce 30

<210> 21

<211l> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> 3! REVERSE PRIMER WITHOUT STOP CODON FCR
GENERATING truncation product HIS-gHASEGP lacking GPI
anchor and ending at F 481

<400> 21
aattggatcec gaasatttga ggttettctg 30

<210> 22

<211> 30
<212> DNA

15727




<213>

<220
<2235

<400>

Artificial Sequence

3! REVERSE PRIMER WITHOUT STOP CODON FOR

GENERATING truncation product HIS-sHASEGP lacking GPI
anchor and ending at I 480

22

attggatcca atttgaggtt cttetgtcetce

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

<220>
<223>

<400

23

29

DNA

Artificial Seguence

3! REVERSE PRIMER WITHOUT STOP CODON FOR
GENERATING truncation product HIS-gHASEGP lacking GPI
anchor and ending at Q 479

23

aattggatce ttgaggttcot tetgtetec

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

<2205
<223>

<400>

24

25

DNA

Artificial Sequence

3! REVERSE PRIMER WITHOUT STOP CODON FOR
GENERATING truncation product HIS-sHASEGP lacking GPI
anchor and ending at P 478

24

aattggatcec aggttettcet gtctcecatg

<210>
<211>
«212>
<2135

<2205
<223>

<400>

25

28

DNA

Artificial Sequence

3! REVERSE PRIMER WITHOUT STOP CODON FOR
GENERATING truncation product HIS-gHASEGP lacking GPI
anchor and ending at E 477

25

aattggatce ttcettebgte tecatggg

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

220>
<223

<400>

26

36

DNA

Artificial Sequence

Reverge primer to amplify sHASEGP deletion mutant
ending at A 467

26

aattggatcc ctaageatct atacagacac catcag

16/27

30

29

29

28

36




<210> 27

<211> 35

<212> DNA

<213> Artificial Sequence

<220>

<223»> Reverse primer to amplify sHASEGP deletion mutant
ending at A 447

<400> 27
aattggatcc ctaagettte tcettacaac tcaag 35

<210> 28

<21l> 34

<212> DNA

<213> Artificial Seguence

<220>

<223> ‘Reverse primer to amplify sHASEGP deletion mutant
ending at S 430

<400> 28
aattggatec ctaagaaaat tgetcecaggt ctte 34

«210> 295

<21l> 36

<212> DNA

<213> artificial Sequence

<220>

<223> Reverse primer to amplify sHASEGP deletion mutant
ending at G 413

<400> 29
aattggatcc ctatccacct ttectcaagtt gaatag 36

<210> 30

<211l> 36

<212> DNA .

<213> Artificial Seguence

«<220>

<223> Reverse primer to amplify sHASEGP deletion mutant
ending at 8 394

<400> 3¢ .
aattggatcc ctatgaattce cagtttttec ttatac 36

<210> 31

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> Reverse primer to amplify sHASEGP deletion mutant
ending at A 372

<400> 31
aattggatcc ctatgetagt gtgacgttga ttatg 35
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<210> 32

<211» 33

<212> DNA

<213> Artificial Sequence

<220

<223> Reverse primer to amplify sHASEGP deletion mutant
ending at S 347

<400» 32
aattggatce ctaacttcege attatactga ggg

<210> 33

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> LN forward primer for site directed mutagenesis to
generate sHASEGP fusion with kappa leader with L 36

as the first sHASEGP amino acid after the kappa
leader

<400> 33
ctgaattteca gagcacectee tgttattee

<210> 34

<211> 28

<212> DNA

<213> Artificial Segquence

<220>

<223> FR forward primer for site directed mutagenesis to
generate sHASEGP fusion with kappa leader with F 38
as the firgt sHASEGP amino acid after the kappa
leader

<400> 34
ttcagagcac ctcctgttat tccaaatg

<210> 35

<211l> 23

<212> DNA

<213> Artificial Seguence

<220>

<223> Asp reverse primer for site directed mutagenesis
to generate sHASEGP fusion with kappa leader with
Asp ag the last Kappa leader amino acid before L
36 or F 38 of PH-20

<400> 35
gtcaccagtyg gaacctggaa cco

<210> 36

<211l> 24

<212> DNA

<213> Artificial Sequence
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33

29

28

23




<220>

<223> Gly reverse primer for site directed mutagenesis
to generate gHASEGP fusion with kappa leader with
Gly as the last Kappa leader amino acid before L
36 or F 38 of PH-20

<400> 36
accagtggaa cctggaaccce agag ) 24

<210> 37

<211> 30

<21l2> DNA

<213> Artificial Sequence

<220>
<223> Forward primer for first fragment of kappa leader

<400> 37
gagacagaca cactcetget atgggtactg 30

<210> 38

<211l> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Reverse primer for first fragment of kappa leader

<400> 38
coccagageag cagtaccecat ageaggagtg 30

<210> 39

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Forward primer for second fragment of kappa leader

<400> 39
ggtactgetg ctetgggtte caggttcecac 30

<210> 40

<211> 27

<212> DNA

<213> Artificial Seguence

<220>
<223> Reverse primer for second fragment of kappa leader

<400> 40
gcgtcaccag tggaacctgg aacccag 27

<210> 41
<211ls> 30
<212> DNA
<213> Artificial Seguence

<220>
<223> Nhe Forward primer for kappa leader
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<400> 41
attgoctagea tggagacaga cacactocctg 30

<210> 42

«<211> 28

<212> DNA

<213> Artificial Sequence

«220>
<223> HcooRl reverse primer for kappa leader

<400> 42
aattgaattc gteaccagtg gaacctgg ‘ 28

<210> 43

<211l> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> Mouse IgK-chain leader sequence

<400> 43
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
1 5 10 15
Gly Ser Thr Gly asp
20

<210> 44

<211> 30

«212> DNA

<213> Artificial Sequence

<220
<223> K-leader SPE 1 FORWARD Primer

<400> 44
actcactagt gectagecatygyg agacagacac 30

<210> 45

<211l> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> K-leader MLULl REV primer

<400> 45
aattacgegt gaattegtcea ccagtggaac 30

<210> 46

<211> 462

<212> PRT

<213» Artificial Sequence

<220>
<223> Kappa leader fusion protein with sHASEGP with F 38
as the first amino acid of the putative mature
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secreted sHASEGP

<400> 46

Met
1

Gly
Phe
Asp
Ile
65

Gly
Gly
Lys
Ile
Lys
145
Val
Glu
Leu
Tyr
Val
2285
Thr
Ala
Ser
Arg
Leu
305
Val
Leu
Val
Gly
A8n
385
Val
Phe
Val

Ile

Glu
Ser
Leu
Glu
50

Asn
Tyr
Ile
Asp
Asp
130
Asp
Gln
Lys
Leu
Asn
210
Glu
Ala
Ala
Lys
Ile
290
Val
Ile
Leu
Thr
Val
370
Pro
Arg
Tyr

Lys

Asp

Thr Asp Thr

Thr
Trp
35

Pro
Ala
Tyr
Pro
Ile
115
Trp
val
Leu
Ala
Arg
195
His
Ile
Leu
Thr
Ile
275
Val
Tyr
Trp
Asp
Leu

355
Cys

Asp

Gly
Cys
Asp

435
Ala

Gly
20

Ala
Leu
Thr
Pro
Gln
100
Thr
Glu
Tyr
Ser
Gly
180
Pro
His
Lys
Tyr
Leu
260
Pro
Phe
Thr
Gly
Asn

340
Ala

Asn
Liys
Ser
420
Thr

Phe

5
Asp

Trp
Asp
Gly
Tyxr
85

Lys
Phe
Glu
Lys
Leu
165
Lys
Asn
Tyr
Arg
Pro
245
Tyr
Asp
Thr
Phe
Thr
325
Tyr
Ala
Arg
Phe
Pro
405
Cys
Asp

Leu

Leu
Phe
Asn
Met
Gln
70

Ile
Ile
Tyr
Trp
Asn
150
Thr
Asp
His
Lys
Asn
230
Ser
Val
Ala
Asp
Gly
310
Leu
Met
Lys
Lys
Ala
390
Thr
Tyr
Ala

Lys

Leu
Arg
Ala
Ser
55

Gly
Asp
Sexr
Met
Arg
135
Arg
Glu
Phe
Leu
Lys
215
Asp
Ile
Arg
Lys
Gln
205
Glu
Ser
Glu
Met
Asn
375
Ile
Lieu
Ser

Val

Pro

Leu
Ala
Pro
40

Leu
val
Sexr
Leu
Pro
120
Pro
Ser
Ala
Leu
Trp
200
Pro
Aszp
Tyr
Asn
Ser
280
Val
Thr
Ile
Thr
Cys
360
Trp
Gln
Glu
Thr
Asp

440
Pro

(up to P478)

Trp
Pro
25

Ser
Phe
Thr
Ile
Gln
105
Val
Thr
Ile
Thr
Val
185
Gly
Gly
Leu
Leu
Arg
265
Pro
Leu
Val
Met
Ile
345
Ser
Asn
Leu
Asp
Leu
425
Val

Met

Val
10

Pro
Glu
Sexr
Ile
Thr
90

Asp
Asp
Trp
Glu
Glu
170
Glu
Tyxr
Tyr
Ser
Agn
250
Val
Leu
Lys
Ala
Arg

330
Lau

Ser
Glu
Leu
410
Ser

Cys

Glu

2127

Leu
val
Phe
Phe
Phe
75

Gly
Hisg
Agn
Ala
Leu
1558
Lys
Thr
Tyr
Asn
Trp
235
Thr
Arg
Pro
Phe
Leu
315
Ser
Asn
Val
Ser
Lys
395
Glu
Cys
Ile

Thr

Leu
Ile
Cys
Ile
60

Tyr
Val
Leu
Leu
Arg
140

Val

Ala

Leu
Gly
220
Leu
Gln
Glu
Val
Leu
300
Gly
Met
Pro
Leu
Asp
380
Gly
Gln
Lys
Ala

Glu

Leu
Pro
Leu
45

Gly
Val
Thr
Asp
Gly
125
Asn
Gln
Lys
Lys
Phe

205
Ser

Trp
Gln
Ala
Phe
285
Ser
Ala
Lys
Tyr
Cys
365
Tyx
Gly
Phe
Glu
Asp

445
Glu

Trp
Asn
30

Gly
Ser
Asp
val
Lys
110
Metbt
Trp
Gln
Gln
Leu
180
Pro
Cys
Asn
Ser
lle
270
Ala
Gln
Ser
Ser
Ile
350
Gin
Leu
Lys
Ser
Lys
430
Gly

Pro

Val
15

Val
Lys
Pro
Arg
Asn
95

Ala
Ala
Lys
Gln
Glu

175
Gly

Phe
Glu
Pro
258
Arg
Tyr
Asp
Gly
Cys
335
Ile
Glu
His
Phe
Glu
415

Ala

val

Pro
Pro
Phe
Arg
Leu
80

Gly
Lys
val
Pro
Asn
160
Phe
Lys
Cys
Asn
Ser
240
Val
Val
Thr
Glu
Ile
320
Leu
Asn
Gln
Leu
Thr
400
Lys
AsSp

Cys




450

<210>
<211>
<212
<213

47
40
DNA

<220>
<223>

455

Artificial Sequence

509 including STOP

<400> 47
aattggatce

«210> 48

<211ls> 1449
<212> DNA
<213> Homo

<400> 48
atgggagtgce
teceocagatag
cectectgtta
cttggaaaat
ataaacgcca
tacatagatt
caagaccatce
ggaatggcetyg
aaagatgttt
ctecacagagg
gtagagacta
ttteceggatt
gtagaaataa
ccatccattt
cgagttceggg
tttgeatata
cttgtgtata
acceteagta
atactgaatc
tgccaggage
aacccagata
ccgacacttg
ttgagttgta
gatggtgtct
ttctactaa

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

49
467
PRT
Homo

<400> 49

ctacagaaga

zapiens

taaaattcaa
ttttecacett
ttccaaatgt
ttgatgagece
cecgggeaagy
caatcacagg
tggacaaagce
ttattgactyg
acaagaatag
ccactgagaa
taaaattggg
gttacaacca
aaagaaatga
atttgaacac
aagccateag
cccgeatagt
catttagega
taatgecgaag
cttacataat
aaggagtgtyg
attttgetat
aagacctgga
aggagaaage
gtatagatgce

sapiens

aatgataaga

gcacatcottt
cettetgatt
gaeecttteete
actagatatg
tgttacaata
agtaactgtg
taagaaagac
ggaagaatgg
gtctattgaa
agcaaaacaa
aaaattactt
tcactataag
tgatcteage
tcageagtet
agtttccaaa
ttttactgat
aactgttget
tatgaaatct
caacgtcaca
tataaggaaa
tcaacttgag
gcaattttet
tgatgtaaaa
ttttctaaaa

aacaaaatac

ttcagaaget
ccatgttget
tgggectgga
agoctettet
ttttatgttg
aatggaggaa
attacatttt
agacccactt
ttggttecage
gaatttgaasa
cggecaaatc
aaacccggtt
tggttgtgga
cctgtagetg
atacctgatg
caagttttga
ctgggtgett
‘tgcttgcteo
ctagcageca
aactggaatt
aaaggtggaa
gaaaaatttt
gacactgatg
ceteccatgy

Met Gly Val Leu Lys Phe Lys His Ile Phe Phe

1

5

10

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe

20

25

Cys Leu  Thr Leu Asn Phe Arg &la Pro Pro Val

35

40

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe
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460

ttgttaaate
tgactctgaa
atgccceaag
ctttecatagg
atagacttgg
tececceoagaa
atatgeccagt
gggcaagaaa
aacaaaatgt
aggcagggaa
acttgtgggy
acaatggaag
atgaaagcac
ctacactcta
caaaaagtcce
aattecctttce
ctggaattgt
tagacaatta
aaatgtgtag
caagtgacta
agttcacagt
attgcagetg
ctgttgatat
agacagaaga

Arg Ser

Leu Leu

30

Ile Pro
45

Cys Leu

3' primer BAM REV sHASEGP with GPI anchor up to L

aagtggagta
tttcagagea
tgaattttgt
aagecacega
ctactatcet
gatttcctta
agacaatttg
ctggaaacct
acaacttagt
ggatttectg
ttattatett
ttgcttcaat
tgetetttac
tgtgcogeaat
acttcecggtt
tcaagatgaa
aatatggaga
catggagact
ccaagtgett
tettecaccte
acgtggaaaa
ttatagcacc
gtgtattget
acctcaaatt

Phe Vval Lys

15

Ile Pro Cys
Asn val Pro

Gly Lys Phe

40

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
14489




Asp
65

Ile
Gly
Gly
Liys
Ile
145
Lys
Val
Glu
Leu
Tyr
225
Val
Thr
Ala
Ser
Arg
305
Leu
Val
Liey
val
Gly
385
Asn
Val
Phe
Val

Ile
465

<210>
<211>
<212>

50
Glu

Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Liys
Leu
210
Asn
Glu
Ala
Ala
Lys
290
Ile
val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyxr
Lys

450
Asp

50
1536
DNA

Pro
Ala
Tyr
Pro

115
Ile

Trp
Val
Leu
Ala

Le5
Arg

Ile
Leu
Thr
275
Ile
vVal
Tyxr
Trp
Asp
355
Leu
Cys
Asp
Gly
Cys
4358
Asp

Ala

Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser
180
Gly
Pro
His
Lys
Tyr
260
Leu
Pro
Phe
Thr
Gly
340
Asn
Ala
Ile
Asn
Lys
420

Ser

Thr

Asp
Gly
85

Tyxr
Lys
Phe
Glu
Lys
165
Leun
Lys
Asn
Tyx
Arg

245
Pro

Tyr
ASDp
Thr
Phe
325
Thr
Tyr
Ala
Arg

Phe

T 405

Pro
Cys

Asp

<213> Homo sapiens

Met
70

Gln
Ile
Ile
Tyr
Trp
150

Asn

Thr

val
Ala
Agp
310
Gly
Leu
Met
Lys
Lys
390
Ala
Thr
Tyr

Ala

55
Ser

Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp
Ile
Arg
Lys
298
Gln
Glu
Ser
Glu
Met
375
Asn
Ile
Leu

Ser

val
455

Leu
Val
Ser
Leu
120
Pro
Pro
Ser

Ala

Leu
200

Trp
Pro
Asp
Tyr
Asn
280
ser
Val
Thr

Ile

Thr
360

Cys
Trp
Gln
Glu
Thr

440
Asp

Phe
Thr
Ile
105
Gln
Val
Thr
Ile
Thr
185
Val
Gly
Gly
Leu
Leu
265
Arg
Pro
Leu
Val
Met
345
Ile
Ser
Asn
Leu
Asp
425

Leu

Val

sSer
Ile
S0

Thr
Asp
Asp
Trp
Glu
170
Glu
Glu
Tyr
Tyr
Ser
250
Asn
Val
Leu
Lys
Ala
330
Arg
Leu
Gln
Sexr
Glu
410
Leu

Ser

Cys

23127

Phe
75

Phe
Gly
His
Agn
Ala
158
Lieu
Lys
Thr
Tyr
Asn
235
Trp
Thr
Arg
Pro
Phe
315
Leu
Ser
Agn
Val
Ser
398
Lys
Glu
Cys

Ile

60
Ile

Tyx
Val
Leu
Leu
140
Arg
Val
Ala
Ile
Leu
220
Gly
Leu
Gln
Glu
Val
300
Leu
Gly
Met
Pro
Leu
380
Asp
Gly
Gln
Lys

Ala
460

Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Lys
Tyxr
365
Tyr
Gly
Phe
Glu

445
Asp

Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys
Asgn
Sexr
270
lle
Ala
Gln
Ser
Sexr

350
Ile

Leu
Lys
Ser
430
Lys

Gly

Pro
Arg
Asn
Ala
Ala
Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyr
Asp
Gly
335
Cys

Ile

1 Glu

His
Phe
415
Glu
Ala

Val

Arg
80

Leu
Gly
Liys
val
Pro
160
Asn
Phe
Liys
Cys
Asn
240
Ser
Val
vVal
Thr
Glu
320
Ile
Leu
Asn
Gln
Leu
400
Thr
Lys

Asp

Cys




<400> 50

atgggagtge
toccagatag
ccecteetgtta
cttggaaaat
ataaacgcca
tacatagatt
caagaccatc
ggaatggetg
aaagatgttt
ctcacagagg
gtagagacta
tttoeggatt
gtagaaataa
cecatcoattt
cgagttcggyg
tttgcatata
cttgtgtata
accctecagta
atactgaatce
tgccaggage
aacccagata
ccgacacttg
ttgagttgta
gatggtgtct
ttctacaatg
tgggatcaag

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

51
6630
DNA

<2205
<223>

<400> 51

tcaatattgg
ttggeccattg
aatatgaccy
gtcattagtt
gecetggetga
agtaacgcca
ccacttggca
cggtaaatgg
geagtacatc
caatgggegt
caatgggagt
cgececegttg
tcgtttagtg
tgctaacgca
gtgaggcact
actgggcttg
tgacatccac
aggctagagt
catctttttce
tctgattceca
tttectetgg
agatatgagce

taaaattcaa
ttttcacctt
ttececaaatgt
ttgatgagee
cegggeaagy
caatcacagg
tggacaaagce
ttattgactg
acaagaatag
ccactgagaa
taaaattggg
gttacaacca
aaagaaatga
atttgaacac
aagccatcag
ccegeatagt
catttggega
taatgegaag
cttacataat
aaggagtgtg
attttgctat
aagacctgga
aggagaaage
gtatagatge
cttecaceccte
gtattagcag

ccattageca
catacgttgt
ccatgttgge
catagcceat
cegaccaacy
atagggactt
gtacatcaag
ceegectgge
tacgtattag
ggatagcggt
ttgttttgge
acgcaaatgyg
aaccgtcaga
gtcagtgett
gggcaggtaa
tcgagacaga
tttgecttte
acttaatacyg
agaagctttg
tgttgettga
gcetggaaty
ctetteotett

gcacatcttt
cectteotgatt
gcetitecte
actagatatg
tgttacaata
agtaactgtg
taagaaagac
ggaagaatgg
gtectattgaa
agcaaaacaa
aaaattactt
tecactataag
tgatctecage
tcagecagtct
agtttccaaa
ttttactgat
aactgttget
tatgaaatcet
caacgtcaca
tataaggaaa
tecaacttgag
gcaattttet
tgatgtaaaa
ttttctaaaa
cacactatet
aattggttte

Artificial Sequence

HZ24 plasmid vector

tattattcecat
atctatatca
attgattatt
atatggagtt
acceocgeee
teecattgacyg
tgtatcatat
attatgeccea
tecategetat
ttgactecacg
accaaaatca
gcggtaggeg
tcactagaag
ctgacacaac
gtatcaaggt
gaagactctt
tctecacagyg
actecactata
ttaaatcaag
cteotgaattt
ccccaagtga
tcataggaag

tteagaaget
cecatgttget
tgggeetgga
agcctettet
ttttatgttyg
aatggaggaa
attacatttt
agacceactt
ttggttcage
gaatttgaaa
cggccaaatc
aaacccoggtt
tggttgtgga
cctgtagetyg
atacctgatg
caagttttga
ctaggtgett
tgcttgetee
ctagcageca
aactggaatt
aaaggtggaa
gaaaaatttt
gacactgatg
ceteceatgy
gccacaatgt
ttetga

tggttatata
taatatgtac
gactagttat
cogegttaca
attgacgtca
tcaatgggtg
gccaagtecyg
gtacatgacc
taccatggtg
gggatttcca
acgggacttt
tgtacggtgg
ctttattgeg
agtctcogaac
tacaagacag
gegtttctga
tgtecacteo
ggctagcatg
tggagtatcc
cagagcacct
attttgtett
ccceoogaata

2427

ttgttasatce
tgactetgaa
atgccceaag
cttteatagg
atagacttgg
tecccecagaa
atatgccagt
gggcaagaaa
aacaaaatgt
aggcagggaa
acttgtggag
acaatggaag
atgaaagcac
ctacactcta
caaaaagtoc
agattececttte
ctggaattgt
tagacaatta
aaatgtgtag
caagtgacta
agtteacagt
attgecagetyg
ctgttgatgt
agacagaaga
tcatttyggag

gcataaatca
atttatattg
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
coeoectattg
ttacgggact
atgecggtttt
agtctecace
ccaaaatgte
gaggtctata
gtagtttatc
ttaagctgea
gtttaaggag
taggcaccta
cagttcaatt
ggagtgctaa
cagatagttt
cctgttatte
ggaaaatttg
aacgecaccy

aagtggagta
tttecagagca
tgaattttgt
aagccececga
ctactatect
gatttcctta
agacaatttg
ctggaaacct
acaacttagt
ggatttcectg
ttattatctt
ttgettcaat
tgetetttac
tgtgecgeaat
acttecggtt
tcaagatgaa
aatatgggga
catggagact
ccaagtgcett
tctteaccte
acgtggaaaa
ttatagcacc
gtgtattget
accteaaatt
getggaagte

atattggeta
gectecatgteoe
caattacggg
taaatggece
atgttccecat
ggtaaactge
acgtcaatga
tteectacttyg
ggcagtacac
ccattgacgt
gtaataaccc
taagcagagc
acagttaaat
gaagttggte
accaatagaa
ttggtcettac
acagectetta
aattcaagca
tcaccttect
caaatgtgee
atgagcecact
ggcaaggtgt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1536

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320




tacaatattt
aactgtgaat
gaaagacatt
agaatggaga
tattgaattg
aaaacaagaa
attacttegg
ctataagaaa
tatcagetgyg
gecagtcetect
ttccaasata
tactgatcaa
tgttgetetyg
gaaatcttge
cgtcacacta
aaggaaaaac
acttgagaaa
attttetgaa
tgtaaaagac
tctaaaaccet
cgeecctete
tgtgegtttyg
cggaaacctg
ggaatgcaag
caaacaacgt
ctetgeggec
cacgttgtga
aaggggctga
tgcacatget
gaggacgtag
ctgecateat
gcaagaacag
tgaccacaac
ggttctecat
gagaactcaa
taagacttat
gcagttctgt
ggatcatgca
aacttctcece
ataagtttga
geggecgett
aatgcagtga
cattataage
tcagggggag
cgataaggat
gttgecgeage
gtggtggtta
gettteottec
gggeteeett
tagggtgatg
ttggagtcca
atctcggteot
astgagctga
tectgatgey
cteoteagtac
ceogetgacge
cogtotecgg
gaaagggcecet
agacgtcagyg
aaatacattc

tatgttgata
ggaggaatcc
acattttrata
cececacttggg
gttecageaac
tttgaaaagg
ccaaatcact
cececggttaca
ttgtggaaty
gtagctgeta
cctgatgeaa
gttttgaaat
ggtgcttetg
ttgcteoctay
gcagccaaaa
tggaattcaa
ggtggaaagt
aaattttatt
actgatgetyg
cccatggaga
cectececcooce
tctatatgtt
gcecctgtett
gtctgttgaa
ctgtagegac
aaaagccacyg
gttggatagt
aggatgeoca
ttacatgtgt
tttteetttg
ggttcgacca
agacctacec
ctetteagty
tcctgagaag
agaaccacca
tgaacaaccy
ttaccaggaa
ggaatttgaa
agaataccca
agtctacgag
cgagcagaca
aaaaaatget
tgcaataaac
atgtgggagg
cecgggetgge
ctgaatggecg
cgcgcagegt
cttcetrtek
tagggttecg
gttcacgtag
cgttetttaa
attcttttga
tttaacaaaa
gtattttcte
aatctgetet
geceocetgacgg
gagctgeatyg
cgtgatacgce
tggeactttt
aaatatgtat

gacttggeta
cocagaagat
tgecagtaga
caagaaactg
aaaatgtaca
cagggaagga
tgtggggtta
atggaagttg
aaagcactgc
cactctatgt
aaagtceecact
teectttetea
gaattgtaat
acaattacat
tgtgtageca
gtgactatct
tecacagtacg
gcagcetgtta
ttgatgtgtg
cagaagaacc
ccctaacgtt
atttteccace
cttgacgage
tgtegtgaag
cetttgeagy
tgtataagat
tgtggaaaga
gaaggtacce
ttagtegagg
aaaaacacga
ttogaactgcea
tggecteege
gaaggtaaac
aatcgacctt
cgaggagctc
gaattggcaa
gecatgaatce
agtgacacgt
ggegtectet
aagaaagact
tgataagata
ttaktttgtga
aagttaacaa
ttttttaaag
gtaatagega
aatggacgcyg
gaccgetaca
cgccacgtte
atttagtget
tgggcecatey
tagtggactc
tttataaggg
atttaacgeyg
cttacgeate
gatgccgeat
gettgtetge
tgtcagaggt
ctatttttat
cggggaaatg
cogeteatga

ctatccttac
ttccttacaa
caatttggga
gaaacctaaa
acttagtcte
tttectggta
thatcttttt
cttcaatgta
tetttacccea
gegcaatcega
teecggttett
agatgaactt
atggggaace
ggagactata
agtgettige
tecaccteaac
tggaaaaccyg
tagcaccttyg
tattgetgat
tecaaatttte
actggoccgaa
atattgecegt
attcectaggy
gaagcagtte
cageggaacc
acacctgeaa
gteaaatgge
cattgtatgy
ttaaaaaaac
tgataagett
tegtegeegt
tcaggaacga
agaatctggt
taaaggacag
attttettge
gtaaagtaga
aaccaggcca
tttteeccaga
ctgaggtccea
aaacgegtgg
cattgatgag
aatttgtgat
caacaattge
caagtaaaac
agaggeeege
ccctgtageg
cttgeeagey
gceggettto
ttacggcace
coctgataga
ttgttecaaa
attttgccga
aattttaaca
tgtgcggtat
agttaagceca
teceggeate
tttcaccgte
aggttaatgt
tgecgeggaac
gacaataacc

25/27

atagattcaa
gaccatetgy
atggetgtta
gatgtttaca
acagaggeoca
gagactataa
ceggattgtt
gaaataaaaa
tccatttatt
gttegggaag
gcatatacaoc
gtgtatacat
ctcagtataa
ctgaatcctt
caggagcaag
ccagataatt
acacttgaag
agttgtaagg
ggtgtctgta
tactgaggat
gcegettgga
cttttggcaa
gtectttoecoe
ctetggaage
cococeoacctgg
aggcggcaca
tctectecaag
gatctgatct
gtectaggecce
gecacaacacc
gtcccaaaat
gttecaagtac
gattatgggt
aattaatata
caaaagtttg
catggtttgg
cecteagacte
aattgatttg
ggaggaaaasa
tacctctaga
tttggacaaa
gctattgett
attcatttta
ctetacaaat
accgatogac
gegecattaag
ccectagegee
ceoegtcaage
tegaccecaa
cggttttteg
ctggaacaac
ttteggeocta
aaatattaac
ttcacacege
gecoeegacac
cgcttacaga
atcaccgaaa
catgataata
cecctatttgt
Ctgataaatg

tcacaggagt
acaaagctaa
ttgactggya
agaataggtce
ctgagaaagc
aattgggaaa
acaaccatca
gaaatgatga
tgaacactca
ccatcagagt
geatagtttt
ttggcgaaac
tgecgaagtat
acataatcaa
gagtgtgtat
ttgctattea
acctggagea
agaaagctga
tagatgettt
ccatagctaa
ataaggcceay
tgtgagggece
tetecgecaaa
ttettgaaga
cgacaggtge
accceagtge
cgtattcaac
ggggcctegg
ceocgaaccac
acageggeeg
atggggattg
ttecaaagaa
aggaaaacct
gttctcagta
gatgatgect
atagtcggag
tttgtgacaa
gggaaatata
ggeatcaagt
gtegaccogg
ccacaactag
tatttgtaac
tgtttecaggt
gtggtaaaat
ctteceaaca
cgeggegggt
cgetoctiie
tctaaatcgyg
aaaacttgat
ccctttgacy
actcaaccct
ttggttaaaa
gcttacaatt
atatggtgea
cogecaacac
caagctgtga
cgegegagac
atggtttctt
ttatttttet
cttecaataat

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1280
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3800
3860
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920




attgaaaaag
cggeatttty
aagatcagtt
ttgagagttt
gtggegoeggt
attctcagaa
tgacagtaag
tacttetgac
atcatgtaac
agegtgacac
aactacttac
caggaccact
ceggtgageg
gtategtagt
tcgetgagat
atatacttta
tttttgataa
acceegtaga
gettgcaaac
caactctttt
tagtgtagece
ctcetgetaat
tggactcaag
goacacagec
tatgagaaag
gggteggaac
gtectgtegg
ggcggagect
ggeecttttge

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

52

DNA

<400> 52

atgtggctea
aaggtcctte
tgagaccagc
gaaagcagac
agaataataa
catteccatte
tgtaggaaga
aagcacatet
ttcocttetga
gtgectttee
ccactagata
ggtgttacaa
ggagtaactyg
getaagaaag
tgggaagaat
aggtctattyg
aaagcaaaad
ggaaaattac
catcactata
gatgatctca
actcagcagt
agagtttcca
gtttttactg

gaagagtatg
ccttectgtt
gggtgcacga
tcocgeceoegaa
attateccegt
tgacttggtt
agaattatgce
aacgatcocgga
tegecttgat
cacgatgcet
toctagettec
teotgegeteg
tgggtcetege
tatctacacg
aggtgoectca
gattgattta
tecteatgace
aaagatcaaa
aaaaaaacca
tcegaaggta
gtagttagge
cctgttacca
acgatagtta
cagcttggag
cgccacgett
aggagagegc
gttteogecac
atggaaaaac
tcacatgget

2009

Homo sapiens

cataaattca
ctagecaagge
caacttcttg
ttctggttat
tatttaaatg
cettteatet
aataaatgtt
ttttcagaag
ttccatgttg
tetgggeatyg
tgagcecteott
tattttatgt
tgaatggagg
acattacatt
ggagacecac
aattggttca
aagaatttga
tteggecaaa
agaaacceeygg
gctggttgtg
ctcectgtage
aaatacctga
atcaagtttt

agtattcaac
tttgetcace
gtgggttaca
gaacgtttte
attgacgccyg
gagtactcac
agtgctgeca
ggaccgaagy
cgttgggaac
gtagcaatygy
cggcaacaat
geccttecgg
ggtatcattyg
acggggagtc
ctgattaage
aaacttcatt
aaaatccctt
ggatcttcett
cegetaceoag
actggcttea
caccacttca
gtggetgotg
ceggataagg
cgaacgacct
cocgaaggga
acgagggage
ctectgacttyg
gcoageaacyg
cgacagatct

gaaagtatga
aaagggatge
ccttgataac
aggtgatgca
taacttaatc
gtgcteatac
ttecatagtca
ctttgttaaa
cttgactetg
gaatgccooa
ctettteata
tgatagactt
aatcceecag
ttatatgeeca
ttgggcaaga
gcaacaaaat
azaggcaggy
tecacttgtgg
ttacaatgga
gaatgaaagc
tgctacactc
tgcaaaaagt
gaaattcett

attteegtgt
cagaaacgct
tegaactgga
caatgatgay
ggcaagagca
cagtcacaga
taaccatgag
agctaacoege
coggagctgaa
caacaacgtt
taatagactyg
ctggectggtt
cagecactyggy
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatccttt
cggtggtttyg
gecagagegea
agaactctgt
ceagtggega
cgeageggtce
acaccgaact
gaaaggcgga
ttecaggggy
agegtcegatt
cggecttttt

tagcagtgta
taatgactag
tactgaagag
acttgaaaaa
attatacctc
tttgcatcag
ttactcttta
tcaagtggag
aatttcagag
agtgaatttt
ggaagcooce
ggctactatce
aagatttect
gtagacaatt
aactggaaac
gtacaactta
aaggatttcc
ggttattate
agttgetteoa
actgctettt
tatgtgegea
ccactteegyg
tetcaagatyg
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cgeccttatt
ggtgaaagta
tcteaacage
cacttttaaa
actecggtbege
aaagcatctt
tgataacact
tttttbgeac
tgaagccata
gogeaaacta
gatggaggcg
tattgctgat
gccagatggt
ggatgaacga
gtcagaccaa
aaggatectag
ttegttccac
ttttetgege
tttgecggat
gataccaaat
ageaccgect
taagtegtot
gagctgaacy
gagataccta
caggtateeg
aaacgectgg
tttgtgatge
acggttcectyg

ggtggttage
ccaatgctet
acattgggtg
caatcctgaa
tttatcecate
atattgggta
caatgggagt
tatcccagat
cacctectgt
gtecttggaaa
gaataaacgce
cttacataga
tacaagacca
tgggaatggce
ctaaagatgt
gkbctcacaga
tggtagagac
tttttecgga
atgtagaaat
acccatcceat
atcgagttcg
tttttgcata
aacttgtgta

ceettttttg
aaagatgcetg
ggtaagatece
gttcetgetat
cgcatacact
acggatggea
geggeeaact
aacatggggy
ccaaacgacy
ttaactggey
gataaagttg
aaatctggag
aagccocteoc
aatagacaga
gtttactcat
gtgaagatcc
tgagegteag
gtaatctget
caagagcetac
actgttette
acataccteg
cttaccgggt
gggggttegt
cagegtgage
gtaagcggcea
tatctttata

tegtcaggayg
gecttttget

agcaccteat
aggaagacat
gctggatttt
acatgaaaca
aaagtgaatt
aaccaszagtg
gctaaaatte
agttttcacc
tattccaaat
atttgatgag
caccgggcaa
ttecaatcaca
tetggacaaa
tgttattgac
ttacaagaat
ggccactgag
tataaaattyg
ctgttacaac
aaaaagaaabt
ttatttgaac
ggaagecatce
taccegeats
tacatttgge

4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6630

60
120
180
2490
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380




gaaactgtig
agtatgaaat
atcaacgtca
tgtataagga
attcaacttg
gagcaatttt
gctgatgtaa
gettttctaa
tcecacactat
gegagtttgt
ttttegacta

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

53

DNA

<400> 53

atgtggetea
aaggtccette
cagccaactt
agacttctgg
ataatattta
attcccttte
aagaaataaa
atctttttea
ctgattecat
tteetetggyg
gatatgagcc
acaatatttt
actgtgaatg
azagacatta
gaatggagac
attgaattgg
aaacaagaat
ttacttegge
tataagasaac
ctcagetggt
cagtcetoctyg
tccaaaatac
actgatcaag
gttgetcetgyg
aaatcttget
gtcacactag
aggaaaaact
cttgagaaag
ttttctgaaa
gtaaaagaca
ctaaaacctc
ctatctgeea
ggtttettet
gaaatgaaaa
cetagatget
ttttecatggt
cctatecaatt
cttattttat
tttagecatgg
tccatategt

2395

ctectgggtge
cttgettget
cactageagce
aaaactggaa
agaaaggtgg
ctgaaaaatt
aagacactga
aacctcceat
ctgecacaat
aattgcgeayg
attaaatctt

Homo sapiens

cataaattca
ctagcaaggyg
cttgeettga
ttataggtga
aatgtaactt
atctgtgcte
tgttttcata
gaagctttgt
gttgettyac
cctggaatge
tcttetettt
atgttgatag
gaggaatcee
cattttatat
ccacttgggce
tteagecaaca
ttgaaaaggce
caaatcactt
ceggttacaa
tgtggaatga
tagctgetac
ctgatgcaaa
ttttgaaatt
gtgcttetgg
tgctectaga
cagccaaaalt
ggaattcaag
gtggaaagtt
aattttattg
ctgatgctgt
ccatggagac
caatgttcat
gagagtcaty
aaccatgact
gtggggagaa
attatcectta
ttettecaga
tgeattggat
asaaataatt
gtaaataaaa

ttctggaatt
cctagacaat
caaaatgtgt
ttcaagtgac
aaagttcaca
ttattgeage
tgctgttgat
ggagacagaa
gttecattgtt
gttagetgaa

‘Lgaaaagaa

gaaagtatga
atgctaatga
taactactga
tgcaacttga
aatcattata
atactttgea
gteattacte
taaatcaagt
tetgaattte
ccecaagtgaa
cataggaagce
acttggctac
ccagaagatt
gecagtagac
aagaaactgg
aaatgtacaa
agggaaggat
gtggggttat
tggaagttge
aagcactgcet
actctatgtg
aagtccactt
cocttteteaa
aattgtaata
caattacatg
gtgtagccaa
tgactatctt
cacagtacgt
cagctgttat
tgatgtgtgt
agaagaacct
ttggaggcty
agggaaaaat
atcatcacca
ggcaagttac
acctttttga
agatatttat
caaaatgceca
tcaggcaata
ataaattttg

gtaatatggyg
tacatggaga
agcecaagtge
tatcttcacc
gtacgtggaa
tgttatageca
gtgtgtattg
gaacctcaaa
agtattttgt
atgaacaata

tagecagtgta
ctagecaatg
agagacattg
aaaacaatcc
cctetttate
tcagatattg
tttacaatgg
ggagtatecce
agagcacate
ttttgtettg
ccecegaataa
tatccttaca
tccttacaag
aatttgggaa
aaacctaaag
cttagtctea
ttectggtag
tatecttttte
ttcaatgtag
ctttaccecat
cgcaatcgag
coggtttttg
gatgaacttg
tggggaaccc
gagactatac
gtgetttgee
cacctcaacc
ggaaaaccga
agcaccttga
attgctgatyg
caaattttet
gaagtotggg
gtgtttcagy
acatccttgg
aaagatagac
catcatggay
ataagattat
tttataaaga
tgottaaaaa
gttttgctea
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gaaccctcag
ctatactgaa
tttgcecagga
tecaacccaga
aaccgacact
cettgagttg
ctgatggtgt
ttttctacaa
ttettateat
tgtececatett

ggtggttagce
ctetaggaag
ggtggctgga
tgaaacatga
catcaaagtg
ggtaaaccaa
gagbgctaaa
agatagtttt
ctgttattec
gaaaatttga
acgccaccgg
tagattcaat
accatctgga
tggctgttat
atgtttacaa
cagaggecac
agactataaa
cggattgtta
aaataaaaag
ccatttattt
ttegggaagce
catatacceg
tgtatacatt
tcagtataat
tgaatcetta
aggagcaagg
cagataattt
cacttgaaga
gttgtaagga
gtgtetgtat
acaatgcttc
atcaaggtat
cetetteeet
gtattaagtyg
cttcectcaa
getttgggaa
aagaaaaatt
attatgectt

ttgggggaag
aaaaaaaaaa

tataatgcga
teettacata
goaaggagtyg
taattttget
tgaagaccty
taaggagaaa
ctgtatagat
tgetteaccce
ttettetgta
aaagtgtget

agcaccteat
acattgagac
ttttgasage
aacaagaata
aattcattee
agtgtgtagg
attcaagcac
cacctteeott
aaatgtgeet
tgagccacta
gcaaggtgtt
cacaggagta
caaagctaag
tgactgggaa
gaataggtct
tgagaaagca
attgggaaaa
caaccatcac
aaatgatgat
gaacacteoag
catcagagtt
catagttttt
tggegaaact
gcgaagtaty
cataatcaac
agtgtgtata
tgctattcaa
cctggagcaa
gaaagctgat
agatgctttt
accctecaca
tagcagaatt
tggcttacag
cagtcactect
gataatcaga
tctgatgaag
atgtacacag
ttecatcaat
acasaaagaaa
azaaa

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2009

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2395




