IO 5 - §8EE - [ovR

I O002Y- Sy

D35 0000 - TUE - POV

L¥ D04V - 0968 - TID

o JLVDS - 2966 - g

: LIVI0¥ - QIR - v
r ol OLF 30DDIS UL~ B

D OLVERD - LOST - TRy

11

IXVINY - PPIE - 108

2TOVIIO - TEOL-PHN 77 N N
IOVIOV 0001 198 M
DVIOL D - pEs BT
S0V O 1L Rg



SEQUENCE LISTING

<110> Halozyme, Inc.

<120> SOLUBLE HYLAURONIDASE GLYCOPROTEIN (SHASEGP), PROCESS FOR PREPARING
THE SAME, USES AND PHARMACEUTICAL COMPOSITIONS COMPRISING THEREQF

<130> SP7086B

<150> US 60/452,360
<151> 2003-03-05

<1l60> 53

«170> FastSEQ for Windows Version 4.0

<210> 1

<21l> B0S

<212> PRT

<213> Homo sapiens

<220>
<221> CARBOHYD
<222> B2, 166, 235, 254, 368, 383, 480

<400> 1

Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe V
1 5 10 L
Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile P
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 Cyg Leu Gly Lys Phe
50 55 60
Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg
€5 70 78 80
Ile Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu
. 85 S0 o5
Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr CGly 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
Lysg 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
1458 150 155 160
Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu bLeu Val Gln Gln Gln Asn
165 170 175
Val Gln Lieu Ser Leu Thr @lu Ala Thr Glu Lys Ala Lys Gln Glu Phe
180 : 185 190
Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys
185 200 205
"Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220
Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
2258 230 235 240
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Sex
245 250 255

U1 s
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Thr¥ ala Leu Tyr Pro Ser Ile

260

Ala Leu

Ala Thr
275

Ile

Tyr Val Arg

Ser Lys
290
Ile

Pro Asp Ala Lys

285
Arg Val Gln
305

Leu

Phe Thr Asp

310
Val Thr Phe Gly
325

Thr

Tyr Glu

Val Gly
340
Asn

Trp Leu Ser

Leu Leu Asp
355

Leu

Met Glu

Val Thr
370

Val

Ala Lys Met
375
Gly Asn
385

Asn

Cys Ile Arg Lys

390

Pro Ala

Phe
405

Pro

Asp Asn Ile

Val Arg Gly Lys Thr Leu

420

Phe Ser

Cys
435

Asp

Cys Tyr Ser

Val Lys
450

Asp

Thr Asp Ala Val
455

Ile Pro

465
Phe

Ala Phe Leu Lys

470
Asn Rla Ser Pro
485

Leu

Ser

Ser Ile Leu Phe

500

Ile Ile

<210> 2

<211> 35

<212> PRT

<213> Homo sapiens

<400> 2

Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe

1 5

Ser Ser Gly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile

20
Cys Leu Thr
35

<210> 3

<211> 474

<212> PRT

<213> Homo saplens

<400> 3
Leu Asn Phe Arg Ala Pro Pro
1 &
Ala Trp Asn Ala Pro Ser Glu
20

Met Ser Leu Phe Ser
35

Gln Gly val Thr Ile

Leu ABD

Thr Gly

Leu
265
Arg

Tyr

Asn
280
Ser Pro

Val Leu

Thr Val

Ile Met
345
Thr Ile
360

Ser

Trp Asn

Gln Leu

Glu Asp
425
Thr Leu
440
Asp Val

Pro Met

Lieu

Ser
508

25

Val Ile

Phe Cys
25

Phe Ile

40

Phe Tyr

Asn Thr Gln Gln Ser

270
Ile

Pro val

Val Glu Ala
285

Phe

Arg Arg Val
vVal
300

Leu

Leu Pro Ala Thr
Phe
315

Leu

Lys Ser Gln Asp Glu

320

Ala Ile

330
Arg

Gly Ala Ser Gly

335
Cys

Ser Met Ser .
350

Ile

Lys Leu

Leu Asn Pro Ile Asn

365
Gln Val Leu Cys
380

Asp

Gln Glu Gln

Ser
385
Lys

Ser Leu

400
Thr

Tyr Leu His
Glu
410

Leu

Gly Gly Phe
415

Glu

Lys

Glu Gln Phe Ser

430
Lys

Lys
Ser Glu
445
ASp

Lys Ala Asp
Ala
460

Glu

Cys

Glu

val Cys
Ile
480
Val

Thr
475
Ala

Glu Gln
Ser
490
Val

Thr Met Ile

485
Ala

Ser Leu

Val Lys
15
Pro Cys

10

30

Pro Asn Val
10
Leu Gly Lys Phe Asp
30
Gly Ser Pro Arg Ile
45
Val Asp Arg Leu Gly Tyr Tyr

Pro Phe Leu Trp
15

@lu Pro

Asn Ala




Pro
65

Gln
Thi
Glu
Tyr
Ser
145
Gly
Pro
His
Lys
225
Leu
Pro
Phe
Thr
Gly

305
Asn

Asn
Lys
385
Ser
Thr
Phe
Ala

Phe
465

50

Liys
Phe
Glu
Lys
130
Leu

Lys

Asn

Arg
210
Pro

Asp
Thr
Phe

280
Thr

VT
Ala
Arg
Phe
370
Pro
Cys
Asp
Leu
Ser

450
Leu

«210> 4
<21l> 448
<212> PRT
<213> Homo sapilens

<400> 4

lle
Ile

Tyr

Trp

115
Asn

Thr

Lys
195
Asn
Ser
val
Ala
Asp
278
Gly

Leu

Met

Lys
438
Pro

Ile

Asp
Ser
Met
100
Arg
Arg
Glu
Phe
Lieu
180
Lys
Asp
Ile
Arg
Lys
260
Gln
Glu
Ser
clu
Met
340
Asn
Ile
Leu
Ser
Val
420
Pro

Ser

Ile

Ser
Leu
85

Pro
Pro
ser

Ala

Leu
165
Trp

Pro

Asp

Asn
245
Ser
val

Thr

Thr
325

Cys
Txp
Gln
Glu
Thr
405
Asp
Pro

Thr

Ser

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
3980
Leu
Val
Met

Leu

Ser
470

55
Thr

ABp
Asp
Trp
Glu
135
Glu

Glu

Ser
215
Asn
Val
Leu
Lys
Ala
298
ATy

Lieu

Gln

Glu
378
Leu

Ser
Cys
Glu
Ser

455
Val

Gly
His
Asn
Ala
120
Leu

Lys

Thr

Asn
200

Trp
Thr
Arg
Pro
Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys

Glu

Ile
Thr
440
Ala

Ala

Val
Leu
Leu
105
Arg
Val
Ala
Ile
Leau
1858
Gly
Leu
Gln
Glu
val
265
Leu
Gly
Meb
Pro
Leun
345
Asp
Gly
Gln
Lys
Ala
425
Glu
Thr

Ser

Thr
Asp
50

Gly
Agrn
Gln
Liys
Lys
170
Phe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
Tyr

330
Cys

Gly
Phe
Glu
4£10
AsSp
Glu

Met

Lieu

Val
75

Lys
Met
Trp
Gln
Gln
1558

Len

Pro

Cys

Ser
235
Ile
Ala
Gln
Ser
Ser
315
Ile
Gln
Leu
Lys
Ser
385
Lys
Gly

Pro

Phe

60
Asn

Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220

Pro

Arg

Asp

Gly
300

Ile

Glu
His
Phe
380
Glu
Ala
Val

Gln

Ile
460

Gly
Liys
Val
Pro
125
Asn

Phe

Lys

Asn
205
Ser
val

val

Thr

Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys
Ile

445
val

Gly
Lys
Ile
110
Lys
Val
Glu
Leu
130
Val
Thr
Ala
Ser
Arg
270
Leu
val
Leu
Val
Gly
350
Asn
Val

Dhe

Val

Ile”

430
Phe

Ser

Ile
Agsp
95

Asp
Asp
Gln
Lys
Len
175
Asn
Glu
Ala
Ala
Lys
255
Ile
Val
Ile
Leu
Thr
338
val
Pro
Arg
ve
Lys

415
Asp

Ile

Pro
80
Ile

Trp
val
Leu
Ala
160
Arg
His
Ile
Leun
Thr
240
Ile

val

Trp
Asp

320
Leu

Asp
Gly
Cys
400
Asp
Ala

Asn

Leu




Leu
Ala
Leu
Thr
Pro
65

Gln

Thr

Glu

Ser
145
Gly
Pro
His
Lys
225
Leu
Pro
Phe
Thr
Gly
305
Asn
Ala
Ile
Asn
Lys
385
Ser

Thr

Phe

Asn

Lyse
Phe
Glu
Lys
130
Leu

Lys

Asn

Arg
210
Pro

Asp
Thr
Phe

290
Thr

Tyr
Ala
Arg
Phe

370
Pro

Asp

Leu

<210> 5
<21l1l> 482
<212> PRT

Phe
Asn
Met
35

Gln
Ile

Ile

115
Asn

Thr
Asp
His
Lys
185
Asn
Ser
Val
Ala
ABp
275
Gly
Leu
Met
Lys
Lys
355
Ala

Thr

Arg
Ala
20

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

420
Pro

Ala
Pro
Leu
val
Ser
Leu
85

Pro
Pro
Ser
Ala
Leu
165
Trp

Pro

Asp

Asn
245
Ser
val
Thr
Ile

Thr
328

Cys
Trp
Gln
Glu
Thr
405

Asp

Pro

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

Met

Pro
Glu
Ser
Ile
55

Thr
Asp

Asp

Glu
1358
Glu

Glu

Tyr

Ser
215
Asn
val
Leu
Lys
Ala
288
Arg
Leu
Gln
Ser
Glu
375
Leu
Ser

Cys

@lu

Val
Phe
Ehe
40

Phe

Qly

Asn
Ala

120
Leu

Lys
Thr
Tyr
Asn
200
Trp

Thr

Phe
280
Leu
Ser
Asn
Val
Ser
360
Lys

Glu

Ile

Thr
440

Ile
Cys

25
Ile

Val
Leu
Leu
105
Arg
val
Ala
Ile
Leau
185
Gly
Leu
Gln
Glu
Val
265
Leu
Gly
Met
Pro
Leuy
345
Asp
Gly
Gln
Lys
Ala

425
Glu

Pro
10
Leu

Gly

Val
Thx
Asp
90

Gly
Asn
Gln
Lys
Lys
170
Fhe
Ser
Trp
Gln
Ala
250
Phe
Ser
Ala
Lys
330
Cys
Tyr
Gly
bhe
Glu
410

Asp

Glu

Asn
Gly
Ser
Asp
Val
75

Lys
Met
Trp
Gln
Gln
155

Leu

Pro

Asn
Ser
235
Ile
Ala
Gln
Ser
Ser
318
Ile
Gln
Liay
Lys
Sar
385
Lys
Gly

Pro

val
Lys
Pro
Arg
60

Asn
Ala
Ala
Lys
Gln
140
Glu
Gly
Asp
Phe
Glu
220
Pro
Arg
Tyr
Asp
Gly

300
Cys

Phe
380
Glu
Ala
Val

Gln

Pro
Phe

ATg

45

Leu
Gly
Lys
Val
Pro
125
Asn

Phe

Lys

Agn
205
Ser
val
val
Thr
Glu
285
Ile
Leu
Asn
Gln
Leu
365
Thr
Lys
Asp
Cys

Ile
445

Phe
Asp
30

Ile
Gly
Gly
Lys
Ile
110
Lys
Val

Glu

Leu

Tyr
180
Val
Thr
Ala
Ser
Arg
270
Leu
Val
Leu
Val
Gly
350
Asn

val

DPhe

Ile
430
Phe

Leu
15
Glu

Asn

Ile
ABD
95

Asp
Asp
Gln
Lys
Leu
175
Asn
Glu
Ala
Ala
Lys
288
Ile
Val
Ile
Leu
Thr
338
Val
Pro
Arg
Tyxr
Lys
415
Asp

Tyr

Trp
Pro
Ala
Tyr
Pro
BO

Ile
Trp
Val
Leu
Ala
160
Arg
His
Ile
Leu
Thr
240

Ile

Val

Trp
Asp
32¢0
Leu
Cys
Asp
Gly
Cys
400
Asp
Ala

Asn




<213> Homo sapiens

<400> 5

Met
1
Ser
Cys
Phe
Asp

65

Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
225
Val

Thr

Ser
Arg
305
Leu
Val
Lieu
Val
Gly
385
Asn
val

Phe

Val

Gly
Ser
Leu
Leun
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn
Glu
Ala
Ala
Lys
2380
Ile
Val
Ile
Leu
Thr
370
val

Pro

Tyr

Lys
450

Val
Gly
Thr
35

Trp
Pro
Ala
Tyr
Pro

115
Ile

Leu
Ala
1958
Arg
His
Ile
Leu
Thr
275
Ile
Val
Tyr
Trp
Asp
385
Leu
Cys
Asp
Gly
Cys

435
Asp

Leu
val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr

Glu

Ser
180
Gly

Pro

Phe
Thr
Gly
340
Asn

Ala

Ile

Lys
420
Ser

Thr

Lys
L)
Ser
Asn
Trp
Asp
Gly

85

Tyxr
Lys
Phe
Glu
Lys
165
Leu
Lys
Asn
Tyr
Arg

245
Pro

Asp
Thr
Phe

325
Thr

Ala
Arg
Phe
405
Pro

Cys

Asp

Phe
Gln
Phe
Asn
Met
70

Gln

Ile

Ile

Tyr
150
Asn
Thr
Asp
Hig
Lys
230
Asn
Ser
Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
390

Ala

Thr

Ala

Lys
Ile
Arg
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

His
val
Ala
40

Pro
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

Ile
Phe
25

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

Liau

val

Phe
10

Thr
Pro
Glu
Ser
ITle
80

Thr
Asp
hsp
Trp
Glu
170
Glu

Glu

Ser
250
Asn
Val
Lieu
Lys
Ala
330
Arg
Lieu
Gln
Ser
Glu
410

Leu

Ser

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
185
Leu
Lys

Thr

Asn
235

Trp
Thr
Arg
Pro
Phe

315
Lieu

Ser -

Asn
val
Ser
395
Lys
Glu

Cys

Ile

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
Met
Pro
Leu
380
Asp
Gly
Gln

Lys

Ala
460

Ser
Léu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe
Ser
Ala
Liys
Tyr
365
Cys
TYT
Gly
Phe
Glu

445
Asp

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
180

Leu

Pro

Ser
270
Ile
Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys

Gly

Val
15

Pro
Val
Lys
Pro
Arg
95

Asn.

Ala

Lys
Gln
175
Glu
Gly
Asp
Phe
Glu
285

Pro

Arg

Asp
Gly
335
Cys
Ile
Glu
His
Phe
418
Glu
Ala

Val

Lys
Cye
Pro
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 Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile

465
Phe

Tyx

<210> 6

<211l>
<212>
<213>

<220>

<221>
<222>
<223>

<400> 6

atg
Met
1

tca
Ser

tgc
Cys

tte
Phe

gat
© Asp
€5

ata
Ile

ggc
Gly

gga
Gly

aaa
Lys

att
Ile
145

aaa
Lys

gga
Gly

agt
Ser

ttg
Leu

cte
Lieu
50

gag
Glu

aac
Asn

tac

atc
Ile

gac
Agp
130

gac
Asp

gat

1530
DNA
Homo sapilens

cDs
{1)...(1530)
PH-20

gtg
Val

gga
Gly

act
Thr
35

tgg
Trp

cca
Pro

gec
Ala

tat

ceo
Pro
115

att
Ile

tgg
Trp

gtt
Val

470

475

GPI Anchored Hyaluronidase Glycoprotein

cta
Leu

gta
val
20

otg

el

Leu

gce
Ala

cta
Leu

acc
Thr

cect
Pro
100

cag

Gln

aca
Thr

gaa
Glu

tac

Tyr

aaa
Lys

jofole}
Ser

aat
Asn

tgg
Trp

gat
Asp

g99
Gly
85

tac

aag
Lys

Lttt
Phe

gaa
Glu

aag
Lys
165

tte
Phe

cag
Gln

tte
Phe

aat
Asn

atg
Met
70

caa
Gln

ata
Ile

att
Ile

tat
Tyr

tgg
Trp
150

aat
Asn

aag
Lys

ata
Ile

aga

goo
Ala
55

agc

Ser

ggt
Gly

gat
Asp

tece
Ser

atg
Met
1358

aga
Arg

agg

cac
His

gtt
Val

geca

cte
Leu

gtt
Val

tca
Ser

tta
Leu
120

cca

bPro

cecc
Pro

tot
Ser

atc
Ile

tte
Phe
25

cct
Pro

agt
Ser

tte
Phe

aca
Thr

ate
Ile
1058

caa

Gln

gta
val

act
Thxr

att
Ile

Lttt
Phe
10

ace
Thr

cct
Pro

gaa
Glu

tot
Ser

ata
Ile
80

aca
Thr

gac
ABp

gac
Asp

tgg

gaa
Glu
170

tto
Phe

tte

Phe

gtt
Val

£ttt
Phe

tte
Phe
75

Tttt
Phe

gga
Gly

cat
His

aat
Asn

gca
Ala
155

ttyg
Leu

aga
Arg

ctt
Leu

att
Ile

tgt

Cys
60

ata

Ile

tat
Tyr

gta
Val

ctyg
Leu

ttg
Leu
140

aga

gtt
Val

age
Ser

ctg
Leu

cea
Pro
45

ctt
Leu

gga
Gly

gtt
Val

act
Thr

gac
Asp
125

gga
Gly

aac
Asn

cag
Gln

Lttt
Phe

att
Ile
30

aat
Asn

gga
Gly

agce
Ser

gat
Asp

gty
Val
110

aaa

Lys

atg
Met

tgg
Trp

caa
Gln

gtt
Val
15

ceca

Pro

gtg
val

zaa

Liys

cee
Pro

aga
Arg
95

aat
Asn

get
Ala

get
Ala

aaa
Lys

caa
Gln
175

480

aaa
Lys

tgt
Cys

ccth
Pro

ttt
Phe

cga

80

ctt
Leu

gga
Gly

aag
Lys

gtt
Val

cet
Pro
160

aat
Asn

48

86

182

240

288

336

384

432

480

528



gta
Val

gaa
Glu

tta
Leu

tac
Tyr
225
gta
val

act
Thr

get
Ala

teo
Ser
cge
305
ctt

Leu

gta
Val

cte
Leu

gtc
val

gga
Gly
385

aac
Asn

gta

caa
Gln

aag
Lys

ctt
Leu
210

aac

Asn

gaa
Glu

gct
Ala

gct
Ala

aaa
Lys
290

ata
Ile

gtg
Val

ata

Ile T

cta
Leu

aca
Thr
370

gtg
Val

cea
bro

cgt

ctt
Leu

gca
Ala
195

cgg
Arg

cat
His

ata
Tle

ctt
Leu

aca
Thr
275

ata
Ile

gtt
Val

tat
-

tgg

gac
Asp
355

cta
Leu

tgt
Cys

gat
Asp

aga

agt
Ser
180

999
Gly

cca
Pro

cac
His

aaa
Lys

tac

Tyr
260

cte
Leu

cet
Pro

gga
Gly
340
aat
Asn

gca
Ala

ata
Ile

aat

aaa

cte
Leu

aag
Lys

aat
Asn

tat

aga
245
cca

Pro

tat
Tyr

gat
Asp

act
Thr

Tttt
Phe
325

acc
Thr

tac
Tyx

gce
Ala

agyg

ttt
Phe
405

ceg

aca
Thr

gat
Asp

cac
His

aag
Liys
230

aat
Asn

tece
Ser

gtyg
Val

gca
Ala

gat
Asp
310

gge
Gly

cte
Leu

atg
Met

aaa
Liys

aaa
Liys
380

gct
Ala

aca

gag
Glu

tte
Phe

tty
Leu
215

aaa

Lys

gat

att
Ile

cge

aaa
Lys
295

caa

Gln

gaa
Glu

agt
Ser

gag
Glu

atg
Met
378

aac
Asn

att
Ile

ctt

gcc
Ala

cty
Leu
200

tog
Trp

cec
bPro

gat
Asp

tat
Tyr

aat
Asn
280

agt

Ser

gtt
Val

act
Thr

ata
Ile

act
Thr
360

tgt
Cys

tag
Trp

caa
Gln

gaa

act
Thr
185

gta
Val

ggt
Gly

ggt
Gly

cte
Leu

ttg
Leu

265

cga
Arg

cca
Pro

ttg
Leu

atg
Met
345

ata
Ile

agc
sSer

aat
Asn

ctt
Leu

gac

gag
Glu

gag
Glu

tat

tac

Tyr

age
Ser
250

aac
Asn

gtt
Val

ctt
Leu

aaa
Liys

gct
Ala
330

cga

ctyg
Lieu

caa
Gln

tca
Ser

gag
Glu
410

ctyg:

aaa
Lys

act
Thr

tat
Tyr

aat
Asn
235

tgg
Trp

act
Thr

cgg

cg
Pro

tte
Phe
315

ctg

Leu

agt
Ser

aat
Asn

gtg
Val

agt
Ser
3858

aaa
Lys

gag

gca

ata
Ile

ctt
Len
220

gga
Gly

tg
Leu

cag
Gln

gaa
Glu

gtt
Val
300

ctt

Leu

ggt
Gly

atg
Met

cect
Pro

ctt
Leu
3BO

gac
Asp

ggt
Gly

caa

aaa
Lys

aaa
Lys
208
ttt
Phe

agt
Ser

tgg
Trp

cag
Gln

gcee
Ala
285
ttt
Phe

tet
Ser

get
Ala

aaa
Lys

tac
365

tge
Cys

tat

gga
Gly

ttt

caa
Gln
180

ttyg
Leu

ololai
Pro

tge
Cys

aat
Asn

tct
Ser
270

ate

Ile

gca
Ala

caa
Gln

tct
Ser

tet
Ser
350

ata
Ile

cag
Gln

ctt
Leu

aag
Liys

tct

gaa
Glu

gga
Gly

gat

tte
Phe

gaa
Glu
255

cct

Pro

aga

tat
Tyr

gat
Asp

gga
Gly
338

tge
Cys

atc
Ile

gag
Glu

cac
His

tte
Phe
415

gaa

ttt
Phe

aaa
Lys

tgt
Cys

aat
Asn
240

agc
Ser

gta
Val

gtt
val

acc
Thr

gaa
Glu
320

att
Ile

ttg
Leu

aac
Asn

caa
Gln

cte
Leun
400

aca
Thr

aga

B76

624

672

720

768

Blé

BG4

812

960 -

1008

1056

1104

1152

1200

1248

12986




Val

ttt
Phe

gta
Val

ata
Ile
465

ttc
Phe

agt
Ser

Arg

tat
Tyr

aaa
Lys
450

gat
Asp

tac
Tyxr

att
Ile

<210> 7

<211>
212>
<213>

<220>

<221>
<222>

<400> 7

Met
1
Ser

Cys

Phe

Ile
Gly
Gly
Lys
Tle
145
Lys
val

Glu

Gly
Ser
Leu
Leun
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln

Lys

Gly

tge

Cye
435

gac
Asp
gct
Ala

aat
Asn

ttg
Leu

508
BRT
Homo sapiens

Val
Gly

Thr
35

Trp
Pro

Ala

Pro
115
Ile

Trp
Val
Leu

Ala
185

Lys
420

age
Ser

act
Thr

ttt
Phe

gect
Ala

ttt
Phe
500

CAREQHYD
82, 166,

Leu
Val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr
Glu
Tyr
Ser

180
Gly

Pro

tgt
Cys

gat
Asp

cta
Leu

tca
Ser
485

ctt
Leu

235,

Lys
5
Ser
Asn
Trp
Asp
Gly
85
Lys
Phe
Glu
Lys
165

Leu

Lys

Thr Leu

tat agc
Tyr Ser

gct gtt
Ala Val
455

aaa cct
Liys Pro
470

cce tco
Pro Ser

atc att
Ile Ile

Glu

acc
Thr
440

gat
Asp

lotele!
Pro

aca
Thr

teot
Ser

Asp
425

ttg
Leu

gty
Val

atyg
Met

cta
Leu

tet
Ser
508

Leu

Ser

tgt
Cys

gag
Glu

tct
Ser
490

gta
Val

254, 368, 393, 490

Phe Lys
Gln Ile
Phe Arg
Agn Ala
55

Met Ser
70

Gln Gly
Ile asp
Ile Ser
Tyr Met

135
Trp Arg
150
Asn Arg
Thr Glu

Asp Phe

His
val
Ala
40

Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser

Ala

Lieu
200

Ile
Phe
25

Bro
Ser
Phe
Thr
Ile
1058
Gln
Val
Thr
Ile
Thr

185
Val

Phe
10

Thr
Pro
Glu
Ser
Tle
S0

Thr
Asp
Asp
Trp
Glu
170
Glu

Glu

Glu

tgt
Cys

att
Ile

aca
Thr
475
gce
Ala

geg
Ala

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
155
Leu

Lys

Thr

Gln

aag
Lys

get
Ala
460
gaa
Glu

aca
Thr

agt
Ser

Arg
Leu
Ile
Cys

60
Ile

Val
Leu
Leu
140
Arg
val
Ala

Ile

gag
Glu
445
gat
Asp

gaa
Glu

atg
Met

ttg
Leu

ser
Leu
Pro
45

Leu
Gly
val
Thr
Asp
125
Gly
Asn
Gln

Lys

Lys
205

Ser
430

aaa

Lys

ggt
Gly

cct
Pro

tte
Phe

taa

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln

180
Leu

Glu

get

gte

val

caa
Gln

att
Ile
495

Val
15

bPro
Val
Lys
Pro
Arg
85

Asn
Ala
Ala
Lys
Gln
175
Glu

Gly

Lys

gat
hsp

tgt
Cys

att
Ilie
480

gtt
val

Lys
Cys
Pro
Phe
Arg
B8O

Leu
Gly
Lys
Val
bro
160
Asn

Phe

Lys

1344

1392

1440

1488

1530




Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys
210 215 220

Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn
225 230 235 240
Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser
245 250 255
Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val
260 265 270
Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg val
275 280 285
Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr
290 285 300
Arg Ile Val Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu
3058 310 318 320
Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile
325 : 330 335
Val Ile Trp Gly Thr Leu Ser Ile Met Arg Ser Met Lys Ser Cye Leu
340 345 350
Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr Ile Ile Asn
385 360 365
Val Thr Leu Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln
370 378 380
Gly Val Cys Ile Axrg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu
385 390 385 400
Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr
405 410 415
Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys
420 425 430
Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp
435 440 445
Val Lys Asp Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys
450 455 460
Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile
465 : 470 475 480
Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe Ile Val
485 450 495
Ser Ile Leu Phe Leu Ile Ile Ser Ser Val Ala Ser Leu ‘
500 505 |

<210> 8

<21l> 34

<212> DNA

<213»> Artificial Sequence

<220>

<223> Reverse Primer to generate GPI anchor lacking N483

and terminating at Y482 with BamHI site in the 5°
end

<400> 8
aattggatce tcagtagaaa atttgaggtt ctte 34

<210> 8

<211»> 33

<212> DNA

«213> Artificial Sequence

<220>

<223> Reverse Primer to generate GPI anchor lacking Y482
and terminating at F481 with BamHI site in the 5'



10

end

<400> 9
aattggatee tcagaaaatt tgaggtbtett ctg

<210> 10

<211l> 34

«212> DNA

<213> Artificial Sequence

<2205

<223> Reverse Primer to generate GPI anchor lacking F481
and terminating at I480 with BamHI site in the 5!
end

<400> 10
aattggatcce tcaaattbtga ggttettetg tete

<210> 11

<211l> 32

<212> DNA

<213> Artificial Seguence

<220>
<223> Reverse Primer to generate GPI anchor lacking I480

and terminating at Q479 with BamHI site in the B!
end

<400> 11
aattggatec teattgaggt tettetgtet cc

<210> 12

<21l> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> Reverse Primer to generate GPI anchor lacking Q479
and terminating at P478 with BamHI gite in the 5!
end

<400> 12
aattggatce tcaaggttet tetgteteca tg

<210> 13

<21ls> 31

<212> DNA.

<213> Artificial Sequence

. <220>
<223> Reverse Primer to generate GPI anchor lacking P478

and terminating at E477 with BamHI zite in the 5'
end

<400> 13
aattggatcc tcattcttet gtetecatgg g

<210> 14

<21Lls 32

<212> DNA

<213> Artificlal Sequence

33

34

32

32

31



11

<220>
<223> Forward Primer with Nhel restriction site at 5!

end

<400> 14
aattgctage atgggagtge taaaattcaa go 32

«<210> 15

<21l> 1473

<212> DNA

<213> Homo sapilens

<220>
<221> CDS
<222 (1) ...(1473)

<223> sHASEGPup to P478 and His Tagged

<400> 15

atg
Met
1

teca
Ser

tgc
Cys

ttc
Phe

gat
Asp
65

ata
Ile

ggc
Gly

gga
Gly

aaa
Lys

att
Ile
145

zaa
Liys

gga gtg cta aaa ttc aag cac atc ttt tite aga age ttt gttt aaa 48
Gly Vval Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys

agt gga gta tece cag ata gtt ttc ace tbe ctt ctg att cca tgt s
Ser @ly Val Ser Gln Ile Val Phe Thr Phe Leu Leu Ile Pro Cys
20 25 30

ttg act ctg aat ttc aga gea cct cet gtt att ceca aat gtg cct 144
Leu Thr Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro
35 40 45

cte tgg gee tgg aat geco cca agt gaa ttt tgt ctt gga aaa ttt 182
Leu Trp Ala Trp Asn Ala Pro Sexr Glu Phe Cys Leu Gly Lys Phe
50 55 60

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

=

70 75 80

aac gee ace ggg caa ggt gtt aca ata ttt tat gtt gat aga ctt 288
Asn Ala Thr Gly Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu
85 S0 85

tac tat cot tac ata gat teca atc aca gga gta act gtg aat gga 336
Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly
100 105 110

ate cece cag aag att tec tta caa gac cat ctg gac aaa gect aag 384
Ile Pro Gln Lys Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys
115 120 1258

gac att aca ttt tat atg cca gta gac sat ttg gga atg get gtt 432
Asp Ile Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val
130 1358 140

gac tgg gaa gaa tgg aga ccc act tgg geca aga aac tgg aaa cct 480
Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro
150 1588 160

gat gtt tac aag aat agyg tet att gaa ttg gtt cag caa caa aat 528
Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn




gta
Val

gaa
Glu

tta
Leu
tac
225
gta

val

act
Thr

get
Ala

tec
Ser

cgc
305
ctt

Leu

gta
Val

cte
Leu

gtc
val

gga
Gly
385

aag
Asn

caa
Gln

aag
Lys

ctt
Leu
210

aac
Asn

gaa
Glu

get
Ala

got
Ala

aaa
Lys
280

ata

Ile

gtg
Val

ata
Tle

cta
Leu

aca
Thr

37¢

gtg
Val

¢ca
Pro

ctt
Leu

gca
Ala
185

€99
Arg

cat
His

ata
Ile

ctt
Leu

aca
Thr
275

ata
Ile

gtt
Val

tat

tgg
Trp

gac
Asp
355

cta
Lieu

tgt
cys

gat
Asp

agt
Ser
180

999
Gly

cea
Pro

cac
His

aaa
Lys

tac

Tyr
260

cte

Leu

cct
Pro

ttt
Phe

aca
Thr

gga
Gly
340

aat

gca
Ala

ata
Ile

aat
Asn

165
cte

Leu

aag
Liys

aat
Asn

tat

aga
245
cca

Pro

tat
Tyr

gat
Asp

act
Thr

ttt
Phe
325

acce

Thr

tac

gce
Ala

agg
Arg

bttt
Phe
405

aca
Thr

gat
Asp

cac
His

aag
Lys
230

aat
Asn

tee
Ser

gtg
Val

gca
Ala

gat
Asp
310

ggce
Gly

cte
Leu

atg
Met

aaa
Lys

aaa
Lys
390

get
Ala

gag
Glu

tte
Phe

ttg
Leun
215

aaa
Liys

gat
Asp

att
Ile

cge
Arg

aaa
Lys
295

caa
Gln

gaa
Glu

agt
Ser

gag
Glu

atg
Met
375

aac
Asn

att
Ile

gee
Ala

ctg
Leu
200

tog

-

Trp

ccce
Pro

gat
Asp

tat

aat
Asn
280

agt
Ser

gtt
Val

act
Thr

ata
Ile

act
Thr
360

tgt

cys

tgg
Trp

caa
Gln

act
Thr
185

gta
Val

ggt
Gly

ggt
Gly

cto
Leu

ttg
Leu
265

cga
Arg

cca
Pro

ttyg
Leu

gtt
val

atg
Met
345

ata

Ile

age
Ser

aat
Asn

ctt
Len

12

170
gag
Glu

gag
Glu

tat

tac
Tyr

agce
Ser
250

aac
Asn

gtt
Val

ctt
Leu

aaa
Liys

gct
Ala
330

cga

ctg
Leu

caa
Gln

tca
Ser

gag
Glu

410

aaa
Lys

act
Thr

tat

aat
Asn
235

tgg
Txp

act
Thr

cgg
Arg

ceg
Pro

ttc
Phe
315

cty
Leu

agt
Ser

aat
Asn

gtg
val

agt
Ser
398

aaa
Liys

gca
Ala

ata
Ile

ekt
Leu
220

gga
Gly

ttg
Leu

cag
Gln

gaa
Glu

gtt
Val
300

ctt
Leu

ggt
Gly

atg
Met

cect
Pro

ctt
Leu
380

gac

Asp

ggt
Gly

saa
Lys

aas
Lys
2058

ttt
Phe

agt
Ser

tgg
Trp

cag
Gln

geo
Ala
285

et
Phe

tet
Ser

get
Ala

aaa
Liys

tac
Tyvr
365
tgc
Cys

tat

gga
Gly

caa
Gln
180

ttg
Leu

ceg
Pro

tge

Cys

aat
Asn

tot
Ser
270

ate
Ile

gca
Ala

caa
Gln

tect
Ser

tet
Ser
350

ata

Ile

cag
Gln

ctt
Leu

aag
Liys

175

gaa
Glu

gga
Gly

gat
Asp

tte
Phe

gaa
Glu
255

cet

Pro

aga

tat

gat
Asp

gga
Gly
335

tge
Cys

atc
Ile

gag
Glu

cac
His

tte
Phe
415

Tttt
Phe

aaa
Lys

tgt
cys

aat
Asn
240

age
Ser

gta
Val

gtt
val

acc
Thr

gaa
Glu
320

att
Ile

ttg
Leu

aac
Asn

caa
Gln

ctc
Leu
400

aca
Thr

576

624

672

720

768

816

864

912

960

1008

105¢

1104

1152

1200

1248



gta
Val

ttk
Phe

gta
Val

ata
Ile
465

ggt
Gly

<2105
<211>
<212>
<213>

<400>

Met
1
Ser

Cys
Phe
Asp
65

Ile
Gly
Gly
Lys
Ile
145
Lys
val
Glu
Leu
225

Val

Thr

cgt
Arg

tat
Ty

aaa
Liys
450
gat
Asp

tet
Ser

Gly
Ser
Leu
Leu
50

Glu
Asn
Tyr
Ile
Asp
130
Asp
Asp
Gln
Lys
Leu
210
Asn

Glu

Ala

16

490
PRT
Homo sapiens

gga
Gly

tge

Cys
435

gac

Asp

gct
Ala

ggt
Gly

ie

Val
Gly

Thr
35

Trp
Pro
Ala
Tyr
Pro

115
Ile

Trp
val
Leun

Ala
185

aaa
Liys
420
age
Ser

act
Thr

ttt
Phe

get
Ala

Leu
Val
20

Leu
Ala
Leu
Thr
Pro
100
Gln
Thr

Glu

Lys

Tyr

ccg
Pro

tgt
Cys

gat
Asp

cta
Len

cac
His
485

Lys
5
Ser
Asn
Trp
Asp

Gly
85
Tyr

Liys
Phe
Glu
Lys
165
Leu

Lys

Asn

Arg
245
Pro

aca
Thr

tat

gct
Ala

aaa
Lys
470

cat
His

Phe
Gln
Phe
Asn
Met
70

Gln
Ile

Ile

Trp
150
Asn
Thr

Asp

Lys
230
Asn

Ser

ctt
Leu

agc
Ser

gtt
Val
4585
cot
Pro

cac
His

Lys
Ile
Arg
Ala
BB

Ser
Gly
Asp
Ser
Met
135
Arg
Arg
Glu
Phe
Leu
215
Lys
Asp

Ile

gaa
Glu

ace
Thr
440
gat
Asp

cce
Pro

cat
His

His
Val
<
40
Pro
Leu
val
Ser
Leu
120
Pro
Pro
Ser

Ala

Leu
200

Trp
Pro
Asp

Tyr

gac
Asp
425

ttg

Leu

gtg
Val

atg
Met

cac
His

Ile

Phe
28
Pro

Ser

Phe

Thr

Ile
105
Gln
Val
Thr
Ile
Thr
185
Val
Gly
Gly

Leu

Leu

13

ctg
Lieu

agt
Ser

tgt
Cys

gag
Glu

cat
His
490

Phe
10

Thr
Pro
Glu
Sexr
Ile

90
Thr

Asp
Asp
Trp
Glu
170
Glu

Glu

Ser
250
Asn

gag
Glu

tgt
Cys

att
Ile

aca
Thr
475

taa

Phe
Phe
Val
Phe
Phe

75
Phe

Ala
155
Leu

Lys

Thr

Asn
235

Trp

Thr

caa
Gln

aag
Lys

gct
Ala
460

gaa
Glu

Arg
Leu

Ile

Cys
60
Ile

Tyr
Val
Leu
Leu
140

Arg

Val

Ala

Ile
Lien
220
Gly

Lieu

Gln

gag
Glu
445
gat
Asp

gaa
Glu

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe

Ser

Gln

tet
Ser
430

aaa
Lys

. ggt

Gly

cct
Pro

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys
Met
Trp
Gln
Gln
190
Leu
Pro
Cys

Asn

Ser

gaa
Glu

got

Ala

gte
Val

gga
Gly

Val
15

Pro
Val
Lys
Pro
Arg
1)

Ala
Ala
Lys
Gln
1758
Glu
Gly
Asp
Phe
glu

255
Pro

aaa
Lys

gat
Asp

tgt
Cys

teco
Sexr
480

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
Val
Pro
160
Asn
Phe
Lys
Cys
Asn
240

Sex

Val

1296

1382

1473




Ala
Ser
Arg
305
Leu
Val
Leu
Val
Gly

385
Asn

Val

Ile
465
Gly

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

Ala
Lys
280
Ile
Val
Ile
Leu
Thr
370
Val
Pro
Arg
Tyr
Lys
450
Asp

Ser

<220>

<223>

<400>

Thr
275
Ile

Val

Trp
Asp
3558
Leu
Cys
Asp
Gly
Cys
435
Asp
Ala

Gly

17
39
DNA
Artificial Sequence

17

260
Leu

Phe
Thr
Gly

340
Asn

Ile
Asn
Lys
420
Ser
Thr
Phe

Ala

Asp
Thx
Phe
325
Thr
Tyr
Ala
Arg
Phe

405
bPro

Cys
Asp
Leu

His
485

Val
Ala
Asp
310
Gly
Leu
Met
Lys
Lys
380
Ala

Thr

Ala

Liys
470
His

Liys
2858
Gln
Glu
Ser
Glu
Met
378
Asn
Ile
Leu
Ser
vVal
455

BPro

His

SpacerHisFor Primer

Asn
280

Ser

val
Thr
Ile

Thr
360

Trp
Gln
Glu
Thr
440
Asp

Pro

His

265
Arg

Pro
Leu
val
Met
345
Ile
Ser
Asn
Leu
Asp
425
Leu
val

Met

Hig

14

Val
Leu
Lys
Ala
330
Arg
Leu
Gln
ser
Glu
410

Leu

Ser

Glu

His
490

Arg
Pro
Phe
315
Leu
Ser
Asn
val
Ser
395
Lys
Glu
Cys
Ile

Thr
475

ataattggat ccggttctgg tgetcaccat caccatcac

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

<220>
<223> SpacerHisRev Primer

18
38
DNA
Artificial Sequence

<400> 18
tataattgeg geoogectaat ggtgatggtg atggtgag

<210>
<21ll>
<212>
«<213>

<220>
<223> 37

18
30
DNA
Artificial Sequence

Glu

val

300

Leu
Gly
Met
Pro
Leu
380
Asp
Gly

Gln

Lys

Ala-

460
Glu

REVERSE PRIMER WITHOUT STOP CODON FOR
GENERATING truncation product HIS-sHASEGP lacking GPI

Ala
285
Phe
Ser

Ala

Phe
Glu
445
Asp

Glu

270
Ile

Ala
Gln
Ser
Ser
350
Ile
Gln
Leu
Lys
Ser
430
Lys
Gly

Pro

Arg

Asp
Gly
338
Cys
Ile
Glu
His
Phe
415
Glu
Ala

Val

Gly

Val
Thr

Glu
320

Ile
Leu
Asn
Gln
Leu
400
Thr
Lys
Asp
Cys

Ser
480

39

38




15

anchor and ending at N 483

<4£00> 18
aatggatceca ttgtagaaaa tttgaggttc 30

<210> 20

<21l> 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 Y 482 '

<400> 20
aatggatceg tagaaaattt gaggttotte 30

<210> 21

<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 F 481

<400> 21
aattggatce gaaaattitga ggttcttetyg : 30

<210> 22

<211> 30

<212> DNA

<213> Artificial Segquence

<220>

<223> 3' REVERSE PRIMER WITHOUT STOP CODON FOR
GENERATING truncation product HIS-sHASEGP lacking GPI
anchor and ending at I 480

<400> 22
attggatcca atttgaggtt cttetgbetce ‘ 30

<210> 23

<211»> 29

<212> DNA

<213> Artificial Sequence

<2205

<223> 3' REVERSE PRIMER WITHOUT STOP CODON FOR
GENERATING truncation product HIS-sHASEGP lacking GPI
anchor and ending at Q 479

<400> 23
aattggatce ttgaggtteot tctgtetec 28

<210> 24

<211> 29

<212> DNA

<213> Artificial Sequence
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<220>

<223> 3' REVERSE PRIMER WITHOUT STOP CODON FOR
GENERATING truncation product HIS-sHASEGP lacking GPI
anchor and ending at P 478

<400> 24
aattggatce aggtteottet gtetcocatg 23

<210> 25

<211l> 28

<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 B 477

<400> 25
aattggatce ttcttetgte teccatggg 28

<210> 26

<211> 36

<212> DNA

<2135 Artificial Sequence

<220>

<223> Reverse primer to amplify sHASEGP deletion mutant
ending at A 467

<400> 26
aattggatce ctaagecatct atacagacac catcag 36

<210> 27

«211l> 35

<212> DNA

<213s> Artificial Sequence

<220>

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

<400> 27
aattggatce ctaagctttc tccttacaac teaag 35

<210> 28

<211l> 34

<212> DNA

<213> Artificial Sequence

<220>

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

<400> 28
aattggatcc ctaagaaaat tgctecaggt ctte 34

<210> 29
<211> 36
<212> DNA
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<213> Artificial Sequence

<220>

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

<400> 28
aattggatce ctatccacct ttctecaagtt gaatag

<2310> 30

<211l> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> Reverse primer to amplify sHASEGP deletlon mutant
ending at S 394

<400> 30
aattggatec ctatgaatte cagtttttee ttatac

<210> 31

<211l> 38

<212> DNA

<213> Artificial Secquence

<220>

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

<400> 31
aattggatece ctatgeotagt gtgacgttga ttatg

<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 ctaacttege attatactgs ggg

<210> 33

<21l> 289

<212> DNA

<213> Artificial Sequence

<220>

<223> LN forward primer for site directed mutagenesis to
generate sHASEGP fuslon with kappa leader with L 36
as the first asHASEGP amino acld after the kappa
leader

<400> 33
ctgaatttca gagcacctcoeo tgttattce

<210> 34
“<21ll> 28

36

36

35

33

28
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<212> DNA
<213> Artificial Seguence

<220>

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

<400> 34
ttcagagcac ctectgttat teeaaatg

<210> 35

<211s> 23

<212> DNA

<213> Artificial Seguence

\<220>

<223> Asp reverse primer for site directed mutagenesis
‘ to generate sHASEGP fusion with kappa leader with

Asp as the last Kappa leader amino acid before L
36 or F 38 of PH-20

<400> 35
gtcaccagtyg gaacctggaa ccc

<210> 36

<21l> 24

<212> DNA

<213> Artificial Sequence

<220>

<223> @ly reverse primer for gite directed mutagenesis
to generate sHASEGP 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 cctggaaccc agag

<210> 37

<211> 30

<212> DNA

<213> Artificial Seguence

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

<400> 37
gagacagaca cactcctget atgggtactg

«<210> 38

<211> 30

<212> DNA

<213> tificial Sequence

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

<400> 38
ccecagagcay cagtacccat agcaggagtg

28

23

24

30

30
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<210> 39

<21ll> 30

<212> DNA

<213> Artificial Sequence

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

<400> 39
ggtactgetg ctetgggtte caggttecac

<210> 40

<211l> 27

<212> DNA

<213> Artificial Sequence

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

<400> 40
gogteacecayg tggaacctgg aacocag

<210> 41

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Nhe Forward primer for kappa leader

<400> 41
attgetagea tggagacaga cacactectg

<210> 42

<211l> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> EcoRl reverse primer for kappa leader

<400> 42
aattgaattc gtcaccagtg gaacctgg

<210> 43

<211l> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> Mouse IgK~-chain leader seguence

«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

30

27

30

28




<211l> 30

<212>
<213>

<220>

<223>

<400> 44 _
actcactagt gotageatgg agacagacac

<210> 45
<211l> 30

<212>
<213>

<2205

<223>

<400> 45
aattacgegt gaattecgtea ccagtggaac

<210> 46
<211> 46

<2125
<213>

<220>

<223>

DNa
Artificial Seguence

DNA
Artificial Sequence

2

BRT
Artificial Sequence

K-leader MLUlL REV primer

K~leader SPE 1 FORWARD Primer

20

as the first amino acid of the putative mature
secreted sHASEGP (up to P478)

<400> 46

Met
1
Gly
Phe
Asp
Ile
65
Gly
Gly
Lys
Ile
Lys
145
Val
Glu
Leu
Tyr

val

Glu
Ser
Leu
Glu

50
Asn

Tyr
Ile
Asp
Asp
130
Asp
Gln
Lys
Leu
Asn

210
Glu

Thr

Thr

Trp
35

Pro
Ala
Tyr

Pro

Ile
118

Trp
Val
Leu
Ala
Arg
188
His

Ile

Asp
Gly
20

Ala
Leu
Thr
Pro
Gln
100
Thr

Glu

Sexr
Gly
180
Pro
His

Lys

Thr Leu Leu Leu

5
Asp

Trp
Asp
Gly

Tyr
85

Lys.

Phe
Glu
Liys
Leu
168
Lys
Asn
Tyr

Arg

Phe
Asn
Mat
Gln
70

Ile

Ile

Trp
Asn
150
Thr
Asp
His
Lys

Asn

Arg
Ala
Ser
55

Gly
Asp

Ser

Met

Arg

135
Arg

Glu
Phe
Leu
Lys

215
Asp

Ala

Pro
40
Leu

Val

Ser

Leu

Pro
120
Pro
Ser
Ala

Leu

Trp
200
Pro

Asp

Trp
Pro
25

Ser
Phe
Thr
Ile
Gln
105
Val
Thr
Ile
Thr
Val
185
Gly
Gly

Leu

val
10

Pro
Glu
Ser
Ile
Thr
90

Asp
Asp
Trp
Glu
Glu

170
Glu

Tyr
Tyr

Ser

Leu
Val
Phe
Phe
Phe
75

Gly
His
Asn
Ala
Leu
1558
Lys

Thr

Asn

Trp

Leu Leu
Ile Pro

Cys Leu

45
Ile Gly
60

Tyr Val
Val Thr
Leu Asp
Leu Gly
125
Arg Asn
140
Val Gln
Ala Lys
Ile Lys
Leu Phe

205
Gly Ser

220

Leu Trp

Trp
Asn
30

Gly
Ser
Asp
Val
Lys
110
Met
Trp
Gln
Gln
Leu
1980
Pro

Cys

Asn

Kappa leader fusion protein with sHASEGP with F 38

val
15

val
Lys
Pro
Arg
AsSn
95

Ala
Ala
Lys
Gln
Glu
175
Gly
Asp
Phe

Glu

Pro
Pro
Phe
Arg
Leu
80

Gly
Lys
val
Pro
Asn
160

Phe

Lys

Cys

Asn

Ser

30

30




1225
Thr

Ala

Ser

Leu
308
val

Leu

Val

Ala

Ala

Leu

Thr

Leu

Thr

Ile

. 275

Val

Trp
Asp

Leu

Tyx
Leu
260
Pro
Phe
Thr
Gly
Asn

340
Ala

Pro
245
Tyr
Asp
Thx
Phe
Thr
325

Ala

230
Sexr

Val
Ala
Asp
Gly
310
Leu

Met

Lys

Ile
Arg
Lys
Gln
285
Glu
Ser

Glu

Met

Asn
Ser
280
Val
Thr
Ile
Thr

Cys

Lieu
Arg
265
Pro
Leu
Val
Met
Ile

345
Ser

21

Asn
250
Val
Leu

Lys

Arg
330
Lieu

Gln

235
Thr

Arg
Pro
Phe
Leu
315
Ser

Asn

Val

Gln Gln

Glu Ala

Val Phe
2858
Leu Ser
300
@ly Ala

Met Lys
Pro

Leu

Cys

Ser
Ile
270
Ala
Gln
Ser
Ser
Ile

350
Gln

355

" Gly val Cys

370
Agn Pro
385

Val

Asp

Arg Gly

Phe Tyr

Val Lys Asp
435
Ala

Ile Asp

450

<210>
<21l>
<2125
<2135

47
40
DNA

<220>
<223>

Ile

Asn Phe

Pro
408
Cys

Lys

Ser
420
Thr Asp

Phe Leu

Lys
Ala

390
Thr

Ala

Lys

360
Asn Trp
375
Ile Glin

Leu Glu

Ser Thr

Val Asp
440
Pro Pro

455

Artificial Sequence

508 including STOP

<400> 47
aattggatece

<210> 48

<211> 1448
<212> DNA
<213> Homo

<400> 48

atgggagtge
tococagatag
cotoctgtta
cttggaaaat
ataaacgeca
tacatagatt
caagaccatce
ggaatggetyg
aaagatgttt
ctcacagagy
gtagagacta
ttteceggatt

ctacagaaga

saplens

taaaattcaa
ttttecacctt
ttccaaatgt
ttgatgagce
ccgggcaagyg
caatcacagg
tggacaaagc
ttattgactg
acaagaatag
ccactgagaa
taaaattggg
gttacaacca

aatgataaga

gecacatcttt
cectbetgatt
gocttteete
actagatatg
tgttacaata
agtaactgtg
taagaaagac
ggaagaatgy
gtctattgaa
agcaaaacaa
aaasattactt
tcactataag

Asn
Leu
ABp
Leu
425

val

Met

Ser Ser

Glu Lys
395
Leu Glu
410
Ser Cys
Cys

Glu Thr

aacaazaatac

ttcagaaget
ceatgtibget
tgggcectgga
agcotcttot
ttttatgttg
aatggaggaa
attacatttt
agacccactt
ttggttcage
gaatttgaaa
cggccaaatc
aaacccggtt

365
Asp Tyr
380

Gly

Leu

Gly Lys

Gln Phe Ser

Lys Glu Lys

430

Ala Asp Gly
445

Glu Glu

460

Pro

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

ttgttaaate
tgactetgaa
atgccecaag
ctttecatagy
atagacttgg
tocaceoccagaa
atatgcecagt
gggcaagasa
agcaaaatgt
aggcagggaa
acttgtgggg
acaatggaag

240
Pro Val
255
Arg Val
Thr

Asp Glu

Gly Ile
320
Leu
335
Ile Asn

Glu Gln

His Leu

Phe Thr
400
Glu Lys
415
Ala Asp

val Cys

aagtggagta
ttteagagea
tgaattttgt
aagecceoocga
ctactatect
gattteoctta
agacaatttg
ctggaaacct
acaacttagt
ggatttcotyg
ttattatctt
ttgettcaat

40

60

120
180
240
300
360
420
480
540
600
660
720




gtagaaataa
ccateccattt
cgagttcegayg
tttgeatata
cttgtgtata
accotcagta
atactgaatce
tgecaggage
aacccagata
ccgacacttg
ttgagttgta
gatggtgtet
ttctactaa

<210> 495
<211l> 4867
<212> BRT
<213> Homo

<400> 49

azagaaatga
atttgaacac
aagccatcag
ccecgeatagt
catttggcga
taatgcegaag

‘cttacataat
‘aaggagtgtg

attttgetat
aagacctygga
aggagaaagc
gtatagatge

sapiens

tgatcteage
tecageagtet
agtttccaaa
ttttactgat
aactgttget
tatgaaatct
caacgtecaca
tataaggaaa
tecaacttgag
gcaattttet
tgatgtaaaa
ttttctaaaa

22

tggttgtgga
cotgtagetyg
atacctgatg
caagttttga
ctgggtgett
tgettgeteoc
ctagcageea
aactggaatt
aaaggtggaa
gaaaaatttt
gacactgatg
ccteccatgg

atgaaagcac
ctacactota
caaaaagtcc
aattececttte
ctggaattgt
tagacaatta
aaatgtgtag
caagtgacta
agttcacagt
attgecageotyg
ctgttgatgt
agacagaaga

tgectetttac
tgtgegeaat
acttcoggtt
tecaagatgaa
aatatgggga
catggagact
ccaagtgett
tetteaccte
acgtggaaaa
ttatagcaco
gtgtattget
acctcaaatt

Met Gly
1
Ser Ser

Leu

Cys
Phe Leu
‘ 50
Asp Glu
65
Ile Asn

Gly Tyr

Gly Ile

Lys Asp
130
Ile
145
Lys

val

Glu Lys
Leu
210
Asn

Leu

225
val Glu

Thr Ala

Ala Ala

Ser Lys
290
Arg Ile
305

Leu Val

Val Leu Lys
5
Gly Vval Ser
20
Thr Leu
35

TIp

ABn

Ala Trp

Pro Leu Asp

Ala Thr Gly
85
Pro
100
Pro Gln
115

Ile

Lys

Thr Phe

Trp Glu Glu

Val Lys
165

Leu Lieu

Ser
180
Ala Gly
185

Arg

Lys

Pro Asn

His His

Ile Lys Arg

245

Leu Pro

Tyr
260
Thr Leu
2758

Ile Pro Asp

Val Phe Thr

Tyr Thr Phe

Phe
Gln
Phe
Asn
Met
70

Gln

Ile

Ile

150
Asn

Thr
ASp
His
Liys
230
Asn
Ser
val
Ala
Asp

310
Gly

Lys
Ile
Arg
Ala
55

Ser
Gly
Asp
Ser
Met
138
Arg
Arg
Glu
Phe
Leu

215
Lys

Asp

Ile
Arg
Liys
295

Gln

Glu

His
Val
Ala
40

Pro
Leu
Val
Ser
Leu
120
Pro
Pro
Ser

Ala

Leu
200

Trp
Pro

Asp

Agn
280
Ser
val

Thr

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

Phe
10

Thr
Pro
Glu
Ser
Ile
80

Thr

Asp

Trp
Glu
170
Glu
Glu
Tyr
Tyx
Ser
250
ABn
Val
Leu

Lys

Ala

Phe
Phe
Val
Phe
Phe
75

Phe
Gly
His
Asn
Ala
158
Leu
Lys
Thr
Tyr

Asn
235

Trp

Thr

Phe
315
Leu

arg
Leu
Ile
Cys

60
Ile

Val
Leu
Leu
140
ATy
Val

Ala

Ile

Leu
220
Gly
Leu
Gln
Glu
Val
300

Leu

aly

Ser
Leu
Pro
45

Leu
Gly
Val
Thr
Asp
125
Gly
Asn
Gln
Lys
Lys
205
Phe
Ser
Trp
Gln
Ala
285
Phe

Ser

Ala

Phe
Ile
30

Asn
Gly
Ser
Asp
Val
110
Lys

Met

Trp 1

Gln
Gln
190
Leu
Pro
Cys
Asn
Ser
270
Ile
Ala
Gln

Ser

Val
15

Pro
Val
Lys
Pro
Arg
95

Asn

Ala

Ala

Gln
175
Glu
Gly
Asp
Phe
Glu
255
Pro
Arg
Tyx
ASBD

Gly

Lys
Cys
Pro
Phe
Arg
80

Leu
Gly
Lys
val
Pro
160
Asn
Phe
Liys
Cys
Asn
240
Ser
Val
Val
Thr
Glu

320
Ile

780
840
900
860
1020
1080
1140
1200
1260
1320
1380
1440
1443




Val Ile

Trp

Leu Leu Asp

355

Val Thr Leu
370

Gly Vval

385

Asn

Pro Asp

Val Arg Gly

Phe Cys

435

Val Liys Asp
450

Ile Asp

465

Ala

<210> B0

<211l> 1536
<212> DNA
<213> Homo

<400> 50

atgggagtge
teccagatag
cotectgtta
cttggaaaat
ataaacgcca
tacatagatt
caagaccate
ggaatggctyg
aaagatgttt
cteoacagagy
gtagagacta
ttteceggatt
gtagaaataa
ccatceattt
cgagtitcegay
tttgeatata
cttgtgtata
acceteagta
atactgaatc
tgecaggage
aacccagata
cegacacttyg
ttgagttgta
gatggtgtet
ttotacaatg
tgggatcaag

<210 51
<211> 6830
<212> DNA

325
Gly Thr
340
AsSn

Ala Ala

Arg

Leu
Met
Lys

Lys

Ile

Met

23

330

Arg Ser

345

Thr
360
Met Cys
375

Asn Trp

3980

Phe
405
Pro

Asn

Lys
420
Ser Cys

Thr Asp

saplens

taaaattcaa
ttttecacett
ttecaaatgt
ttgatgagee
cegggcaagyg
caatcacagyg
tggacaaagc
ttattgactg
acaagaatag
coactgagaa
taaaattggg
gttacaacca
aaagaaatga
atttgaacac
aagccatcag
ccecgeatagt
catttggega
taatgcgaag
cttacataat
aaggagtgtg
attttgetat
aagacctgga
aggagaaagc
gtatagatge
ctteaccete
gtattagecag

Ala

Thr

Ala

Ile Gln

Leu Glu

Ile

Ser

Leu

Asp

Leu Asn

Gln val

Ser Ser
395
Glu Lys
410

Leu Glu

425

Thxr
440
Asp

Ser

Val
455

gcacatottt
ccttetgatt
geettteoete
actagatatg
tgttacaata
agtaactgtyg
taagaaagac
ggaagaatgg
gtctattgaa
agcaaaacaa
gaaattactt
tcactataag
tgatcteage
tcagcagtct
agtttccaaa
ttttactgat
aactgttget
tatgaaatet
caacgtcaca
tataaggaaa
tcaacttgag
gcaattttet
tgatgtaaaa
ttttctaaan
cacactatot
aattggtttc

<213» Artificial Sequence

<220>

Leu

Val

Ser Cys

Cys Ile

tteagaaget
ccatgttget
tgggectgga
agecetettot
ttttatgttyg
aatggaggaa
attacatttt
agaceccactt
ttggttecage
gaatttgaaa
cggccaaate
aaacccoggtt
tggttgtgga
cetgtagetyg
atacctgatyg
caagttttga
ctgggtgett
tgettgetec
ctagecageca
aactogaatt
aaaggtggaa
gaaaaatttt
gacactgatg
ccteccatgg
gccacaatgt
tteotga

Met Lys Ser
350

Pro Ile

Tyr
365
Leu Cys
380

Asp

Gln

Tyr

Leu

Gly Gly Lys

Gln Phe Ser
430
Glu Lys
445

Asp

Lys

Ala
460

Gly

ttgttaaate
tgactotgaa
atgeccoaag
ctttecatagg
atagacttgg
toecocagaa
atatgeceagt
gggcaagaaa
aacaaaatgt
aggecagggasa
acttgtgggg
acaatggaayg
atgaaagcac
ctacactcta
caaasagtece
aattecottte
ctggaattgt
tagacaatta
aaatgtgtag
caagtgacta
agttcacagt
attgecagetg
ctgttgatgt
agacagaaga
teatttggag

335
Cys 1

Ile Asn

Glu Gin
Leu
400
Thr

Hisg

Phe
415
Glu Lys

Ala Asp

Val Cys

aagtggagta
tttcagagca
tgaattttgt
aagecceega
ctactatect
gattteoctta
agacaatttyg
ctggaaacct
acaacttagt
ggatttcetg
ttattatctt
ttgetteaat
tgeteotttac
tgtgegeaat
acttecggtt
tcaagatgaa
aatatgggga
catggagact
ccaagtgett
tetteaccte
acgtggaaaa
ttatagecacc
gtgtattget
acctecaaatt
gctggaagtc

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
153¢




223> HZ24

<400> 51

tcaatattgg
ttggecattg
aatatgaccg
gtecattagtt
gcotggetga
agtaacgaca
cecacttggea
cggtaaatgg
gecagtacate
caatgggegt
caatgggagt
cgeceegttg
tecgtttagtg
tgetaacgea
gtgaggcact
actgggetty
tgacatccac
aggctagagt
catcttttte
tetgatteca
tttectetgg
agatatgage
tacaatattt
aactgtgaat
gaaagacatt
agaatggaga
tattgaattg
aaaacaagasa
attacttegg
ctataagaaa
tetcagetgg
gecagtotoct
ttccaaaata
tactgatcaa
tgttgetetg
gaaatcttge
cgtoacacta
aaggaaaaac
acttgagaaa
attttectgaa
tgtaasagac
tctaaaacct
cgeccetote
tgtgegtttyg
cggaaacctg
ggaatgcaad
caaacaacgt
ctctgeggec
cacgttgtga
aaggggctga
tgecacatget
ggggacgtyg
ctgececateat
gecaagaacgg
tgaccacaac
ggbitcteoat
gagaactcaa
taagacttat

plasmid vector

ccattageea
catacgttgt
ceatgttgge
catageceat
cogeccaacy
atagggactt
gtacatcaag
ccogootgge
tacgtattag
ggatageggt
ttgttttgge
acgcaaatgyg
aaccgtcaga
gtcagtgett
gggcaggtaa
tocgagacaga
tttgeettte
acttaatacg
agaagctttg
tgttgcttga
gectggaatg
ctottetott
tatgttgata
ggaggaatce
acattttata
ccecacttggg
gttcagecaac
ttigaaaagy
ccaaatcact
ccoggttaca
ttgtggaatg
gtagctgeota
cctgatgeaa
gttttgaaat
ggtgecttetg
ttgectectag
gecagcocaaaa
tggaattcaa
ggtggaaagt
aaattttatt
actgatgetyg
ceceatggaga
cetoocaceoa
tctatatgtt
gecectgtett
gtetgttgaa
ctgtagegac
aaaagccacg
gttggatagt
aggatgecea
ttacatgtgt
ttttectttg
ggttcgacca
agacctacce
ctettecaghg
tcetgagaag
agaaccacca
tgaacaaceg

tattattcat
atctatatca
attgatbtatt
atatggagtt
accoccogoce
teceattgacg
tgtatcatat
attatgeeca
tcategetat
ttgactcacg
accaaaatca
gcggtaggeg
tractagaag
ctgacacaac
gtatcaaggt
gaagactett
tetecacagg
actcactata
ttaaatcaag
ctetgaattt
cecccaagtga
tecataggaag
gacttggeta
cccagaagat
tgececagtaga
caagaaactg
aaaatgtaca
cagggaagga
tgtggggtta
atggaagttg
aaagcactge
cactctatgt
aaagtccact
toctttetea
gaatbgtaat
acaattacat
tgtgtageca
gtgactatct
tcacagtacg
gcagcetgtta
ttgatgtoty
cagaagaace
ccetaacgtt
atttteocace
cttgacgage
tgtegtgaag
cetttgeagyg
tgtataagat
tgtggaaaga
gaaggtaccc
ttagtecgagg
aaaaacacga
ttgaactgea
tggeecteege
gaaggtaaac
aatcgacctt
cgaggagetc
gaattggcaa
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tggttatata
taatatgtac
gactagttat
cegegttaca
attgacdgtea
tcaatgggtyg
gecaagtceeg
gtacatgacc
taccatggtyg
gggatttceca
acgggacttt
tgtacggtyg
ctttattgeg
agtctegaac
tacaagacag
gegtttetga
tgtcecactee
ggctageatyg
tggagtatcc
cagagcacct
attttgtetct
ceeccogaata
ctatcettac
tteocttacaa
caatttggga
gaaacctaaa
acttagtecte
tttoctggta
ttatcttttt
ctteaatgta
tetttaceca
gegcaatega
teceggttttt
agatgaactt
atggggaace
ggagactata
agtgetttge
tcacctcaac
tggaaaaccyg
tagcaccttyg
tattgctgat
tcaaatttte
actggecgaa
atattgcegt
attcectaggg
gaagcagttce
cagoggaacc
acacctgcaa
gtcaaatgge
cattgtatgg
ttaaaaaaac
tgataagett
tegtogeegt
tcaggaacga
agaatctggt
taaaggacag
attttettge
gtaaagtaga

gcataaatca
atttatattg
taatagtaat
taacttacgg
ataatgacgt
gagtatttac
ccoectatty
ttacgggact
atgcggtttt
agtcteccace
ccaaaatgtc
gaggtctata
gtagtttate
ttaagctgea
gtttaaggag
taggcecaccta
cagtteaatt
ggagtgctaa
cagatagttt
cctgttatte
ggaaaattty
aacgccaceg
atagattcaa
gaccatctgg
atggetgtta
gatgtttaca
acagaggcca
gagactataa
ceggattgtt
gaaataaaaa
teoccatttatt
gttegggaag
gecatataccc
gtgtatacat
ctecagtataa
ctgaatcctt
caggagcaag
ccagataatt
acacttgaag
agttgtaagyg
ggtgtetgta
tactgaggat
geegettgga
cttttggeaa
gtcttteecee
ctoctggaage
ccegacctgy
aggcggeaca
tectecteaag
gatctgatet
gtetaggeece
gccacaacct
gtceccaaaat
gttcaagtac
gattatgggt
aattaatata
caaaagtttg
catggtttgg

atattggeta
geteatgteco
caattacggy
taaatggece
atgttcecat
ggtaaactgc
acgteaatga
ttoctacttyg
ggcagtacac
ccattgacgt
gtaataaccce
taagcagagce
acagttaaat
gaagttogtc
accaatagaa
ttggtcttac
acagectetta
aattcaagca
teoacctteot
caaatgtgec
atgagccact
ggcaaggtgt
tcacaggagt
acaaagctaa
ttgactggga
agaataggte
ctgagaaagc
aattgggaaa
acgaccatea
gaaatgatga
tgaacactca
ccatcagagt
gcatagtttt
ttggcgaaac
tgegaagtat
acataatcaa
gagtgtgtat

tgctattca
acctggagea
agaaagctga
tagatgettt
ccatagetaa
ataaggeccgg
tgtgagggec
tctecgecaaa
ttettgaaga
cgacaggtge
accccagtge
cgtattcaac
ggggectegy
cccgaaccac
acagecggecyg
atggggatty
ttcoaaagaa
aggaaaacct
gttcoctecagta
gatgatgeet
atagtcggag

60
120
180
240
300
360
420
480
540
600

. 660

720
780
840
500
560

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2540

3000

3060

3120

3180

3240

3300

3360

3420

3480




~geagttetgt
ggatcatgea
aacttctece
ataagtttga
geggeegett
aatgecagtga
cattataage
tcagggggag
cgataaggat
gttgcgeage
gtggtggtta
getttettoo
gggcteoeectt
tagggtgatg
titggagtceca
atcteggtet
aatgagctga
toctgatgeg
cteteagtac
ccgetgacge
cegtcectecagg
gaaagggeet
agacgtcagy
aaatacattc
attgaaaaag
cggeattttg
aagatcagtt
ttgagagttt
gtggegeggt
attctcagaa
tgacagtaag
tactteotgac
atcatgtaac
agegtgacac
aactacttac
caggaccact
ceggtgageg
gtategtagt
togetgagat
atatacttta
tetttgataa
accceagtaga
getitgeaaac
caactetttt
tagtgtagec
ctctgectaat
tggactcaag
goacacagee
tatgagaaag
-gggteggaac
gtectgtegy
ggeggagecet
ggecttttge

<210> 52
<21l
«212>

<213>

DNA

<400> 52

ttaccaggaa
ggaatttgaa
agaataccca
agtctacgag
cgageagaca

aaaasatget

tgcaataaac
atgtgggagyg
cegggetgge
ctgaatggeg
cgegeagegt
ctteectttet
taggotteeg
gttcacgtag
cgttctttaa
attecttttga
tttaacaaaa
gtattttete
aatctgetet
geectgacgg
gagctgeatyg
cgtgatacge
tggcactttt
aaatatgtat
gaagagtaty
cotteotgtt
gggtgcacga
tegeccocgaa
attatccegt
tgacttggtt
agaattatge
aacgatcgga
tcgeettgat
cacgatgect
tctagettee
tetgegoteg
tgagtctege
tatctacacyg
aggtgectea
gattgattta
teteocatgace
aaagatcaaa
aaaaaaacca
tecegaaggta
gtagttagge
cetgttaccea
acgatagtta
cagcttggag
cgecacgett
aggagagcege

gtttegeoac:

atggaaaaac
tcacatgget

2009

Homo sapiens

gecatgaate
agtgacacgt
ggegtectot
aagaaagact
tgataagata
ttatttgtga
aagttaacaa
ttttttaaag
gtaatagecga
aatggacgceg
gaccgetaca
cgecacgtto
atttagtget
tgggeeatcoy
tagtggactc
tttataaggg
atttaacgeg
cttacgeate
gatgecgeat
gettgtetge
tgtcagaggt
ctatttttat
cggggaaaty
cecgeteatga
agtattcaac
titgetecace
gtgggttaca
gaacgtittc
attgacgceg
gagtactcac
agtgctgeca
ggaccgaagd
cgttgggaac

gtagecaatgg

cggcaacaat
geeotteocgg
ggtatcattg
acggggagte
ctgattaage
aaacttcatt
aaaatceett
ggatcttett
cecgetaccag
actggetica
caccactteca
gtggetgetg
ccggataagg
cgaacgacct
cccgaaggga
acgagggagc
ctetgacttg
gccagcaacg
cgacagatot
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aaccaggcca

tttteocaga
ctgaggteoca

aaacygcgtgg
cattgatgag
aatttgtgat
caacaattge
caagtaaaac

agaggeeage

ccotgtageg
cttgccageg
geocggottte
ttacggcace
ccetgataga
ttgttecaaa
attttgecga
aattttaaca
tgtgeggtat
agttaageca
teceggeate
ttteacegteo
aggttaatgt
tgegeggaac
gacaataacc
atttecgtgt
cagaaacget
tegaactgga
caatgatgag
ggcaagagea
cagteacaga
taaccatgag
agctaacege
cggagctgaa
caacaacgtt
taatagactg
ctggctggtt
cagcactggy
aggcaactat
attggtaact
tttaatttaa
aacgtgagtt
gagatcettt
cggtggtttyg
goagagegea
agaactctgt
ccagtggega
cgecageggtc
acaccgaact
gaaaggcegga
ttecaggagg

-agegtegatt

cggecttttt

cetecagacte
aattgatttg
ggaggaaaaa
tacctetaga
tttggacaaa
getattgett
attcatttta
ctectacaaat
accgatcgoo
gegeattaag
cectagegea
cecgtcaage
tegaccccaa
cagttttteg
ctggaacaac
ttteggecta
aaatattaac
ttecacacege
gececgacac
cgettacaga
atcaccgaaa
catgataata
cectattigt
ctgataaatg
cgoecttatt
ggtgaaagta
totcaacage
cacttttaaa
acteggtoge
aaagcatctt
tgataacact
ttttttgeac
tgaagcecata
gcgecaaacta
gatggaggceg
tattgectgat
gececagatggt
ggatgaacga
gteoagaccaa
aaggatctag
ttegttccac
ttttetgege
tttgeeggat
gataccaaat
agcaccgect
taagtegtgt
gggctgaacg
gagataccta
caggtatceg
aaacgectgg
tttgtgatge
acggttectyg

‘tttgtgacaa

gaggaaatata
ggcatcaagt
gtcgaccegyg
ccacaactag
tatttgtaac
tgtttcaggt
gtggtaaaat
ctteoacaada
cgeggegggt
cgetecttte
tctaaategy
aaaacttgat
coctttgacg
actcaaccct
ttggttaaaa
gcttacaatt
atatggtgea
ccgcocaacac
caagctgtga
cgegocgagac
atggtttett
ttattkttet

-gcttcaataat

cootttettg

-aaagatgetg

ggtaagatco
gttetgetat
cgcatacact
acggatggeca
geggecaact
aacatggggy
ccaaacgacyg
ttaactggcg
gataaagttg
aaatctggag
aagecctoee
aatagacaga

gtttacteat .

gtgaagatec

tgagegteoag

gtaatctget
caagagctac
actgttcotte
acataccteg
cttaccgggt
gggggttegt
cagegtgage
gtaagcggaea
tatectttata

tegtcagggg
gecttttget

3540
3600
3660
3720
3780

3840 -

3900
3860
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680

© 4740

4800
4B60
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700

‘5760

5820
5880
£940
6000
6060
6120
€180
6240
6300
6360
6420
6480
6540
6600
6630




‘atgtggctcea
aaggtectte
tgagaccage
gaaagcagac
agaataataa
cattcecattce
tgtaggaaga
aagcoacatct
ttocttetga
gtgcotttec
ceactagata
ggtgttacaa
ggagtaactg
gctaagaaay
tgggaagaat
aggtetattg
aaagcaaaac
ggaaaattac
catcactata
gatgatctca
actcagecagt
agagtttceca
gtttttactyg
gaaactgttyg
agtatgaaat
atcaacgtca
tgtataagga
attcaacttg
gagcaatttt
gotgatgtaa
gettttetaa
tecacactat
gegagtttgt
ttttegacta

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

53

DNA

<400> 53

atgtggctea
aaggteoctte
cagccaactt
agacttotgg
ataatattta
attecacttte
aagaaataaa
atctttttea
ctgattecat
ttectetggg
gatatgagce
acaatatttt
actgtgaatyg
aaagacatta
gaatggagac
attgaattgg
aaacaagaat
ttacttegge
tataagaaac

cataaattea
ctagcaaggc
caacttcttyg
ttctggttat
tatttaaatg
ccttteatet
gataaatgtt
ttttcagaag
ttecatgttyg
tectgggectg
tgagecetett
tattttatgt
tgaatggagg
acattacatt
ggagacceac
aattggttca
aagaatttga
ttoggeccaaa
agaaaccegy
gotggttgty
ctectgtage
aaatacctga
atcaagtttt
ctectgggtge
cttgecttget
cactagcagce
aaaactggaa
agaaaggtgg

ctgaaaaatt

aagacactga
aaccteccat
ctgecacaat
aattgcgoeag
attaaatctt

2385

Homo sapiens

cataaatteca
ctagcaaggyg
cttgoettga
ttataggtga
aatgtaactt
atctgtgete
tgtttteata
gaagcetttgt
gttgcttgac
cctggaatge
tettetettt
atgttgatag
gaggaatcce
cattttatat
ccacttggge
tteoagcaaca
ttgaazagge
caaatcactt
ceggttacaa

gaaagtatga
asagggatgce
cettgataac
aggtgatgca
taacttaatc
gtgcteatac
ttecatagtca
ctttattasa
cttgactctg
gaatgceccoca
ctcttteata
tgatagactt
aatcccecag
ttatatgeea
ttgggcaaga
gcaacaaaat
aaaggcaggyg
tecacttgtgy
ttacaatgga
gaatgaaagc
tgetacacte
tgcaaaaagt
gaaatteoett
ttotggaatt
cctagacaat
caaaatgtgt
ttcocaagtgac
aaagttcaca
ttattgeage
tgetgttgat
ggagacagasa
gtteattgtt
gttagctgaa
tgaaaagaa

gaaagtatga
atgctaatga
taactactga
tgcaacttga
aatcattata
atactttgca
gtcattacte
taaatcaagt
tetgaattte
ccecaagtgaa
cataggaage
acttggectac
ccagaagatt
gccagtagac
aagaaactgg
aaatgtacaa
agggaaggat
gtggggttat
tggaagttge
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tagcagtgta
taatgactag
tactgaagag
acttgaaaaa
attataccte
tttgeatcag
ttactettta
tcaagtggag
aatttcagag
agtgaatttt
ggaageceed
ggctactate
aagattteocot
gtagacaatt
aactyggaaac
gtacaactta
aaggatttece
ggttattatc
agttgettca
actgetettt
tatgtgegea
ccactteegg
toctcaagatg
gtaatatggg
tacatggaga
agccaagtge
tatcttcace
gtacgtggaa
tgttatagea
gtgtgtatty
gaacctoaaa
agtattttgt
atgaacaata

tagcagtgta
ctagccaatyg
agagacattg
aagacaatec
cctotttate
tcagatattyg
tttacaatgg
ggagtatecce
agageacete
ttttgtettg
ccecogaataa
tatcottaca
teettacaag
aatttgggaa
aaacctaaag

ttagtectea
tteectggtag
tatcttttte
tteaatgtag

ggtggttage
ccaatgotet
acattgggtg
caatcctgaa
tttateccate
atattgggta
caatgggagt
tatceccagat
caccteoetgt
gtcttggaaa
gaataaacgce
cttacataga
tacaagacca
tgggaatgge
ctaaagatgt
gketeacaga
tagtagagac
tttttecegga
atgtagaaat
acccatccat
atcgagtteg
tttttgeata
aacttgtgta
gaaccctcag
ctatactgaa
tttgccagga
tcaacccaga
aaccgacact
cottgagttg
ctgatggtgt
ttttetacasa
ttettatceat
tgtceateott

ggtggttage
ctotaggaag
ggtggetgga
tgaaacatga
catcaaagtg
ggtaaaccaa
gagtgctaaa
agatagtttt
ctgttattee
gaaaatttga
acgecaccgg
tagattcaat
accatctgga
tggectgttat
atgtttacaa
cagaggccac
agactataaa
cggattgtta
aaataaaaag

agcaccteat
aggaagacat
gctggatttt
acatgaaaca
aaagtgaatt
aaccaaagtg
getaaaattc
agtttteace
tattccaaat
atttgatgag
caccogggcas
ttcaatcaca
totggacaaa
tgttattgac
ttacaagaat
ggeccactgag
tataaaattg
ttgttacaac
aaaaagaaat
ttatttgaac
ggaagccate
tacccocgeata
tacatttgge
tataatgega
tecttacata
gcaaggagtg
taattttget
tgaagacctg
taaggagaaa
ctgtatagat
tgetteacee
ttetteotgta
aaagbgtget

agcaccteat
acattgagac
ttttgaaage
aacaagaata
aattecattec
agtgtgtagg
attcaagcac
caccttectt
aaatgtgect
tgageccacta
gcaaggtgtt
cacaggagta
caaagctaag
tgactgggasa
gaataggtet
tgagaaagca
attgggazaa
caaccatecac
aaatgatgat

60
120
180
240
300
360
420
480
540
600
660
720
780
84.0
900
960

1020
logo
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2008

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

1020

1080

1140




ctcagetggt
cagtcteoctyg
tccaaaatac
actgatcaag
gttgctetgy
aaatcttget
gtcacactag
aggaaaaact
cttgagaaag
ttttctgaaa
gtaaaagaca
ctaaaaccte
ctatctgeea
ggtttettet
gaaatgaaaa
cctagatget
tttteatggt
cctatcaatt
cttattttat
tttagcatgg
teccatategt

tgtggaatga
tagectgetac
ctgatgcaaa
ttttgaaatt
gtgcttoetgy
tgetectaga
cagccaaaat
ggaattcaag
gtggaaagtt
aattttattg
ctgatgetgt
coatggagac
caatgttcat
gagagtecatg
aaccatgact
gtggggagaa
attatcetta
ttettcecaga
tgeattggat
aaaaataatt
gtaaataaaa

aagcactget
actctatgtg
aagtcecactt
cectttoteaa
aattgtaata
caattacatg
gtgtagccaa
tgactatctt
cacagtacgt
cagetgttat
tgatgtgtgt
agaagaacct
ttggaggetg
agggaaaaat
atcatcacca
ggcaagttac
acctetttga
agatatttat
caaaatgeeca
tcaggcaata
ataaattitg
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ctttacccat
cgcaatcgag
ceggtttttg
gatgaacttyg
tggggaaccc
gagactatac
gtgctttgeo
cacctecaace
ggaaaacoga
agcaccttga
attgectgatg
caaattttet
gaagtctggg
gtgttteagg
acatccttgg
aaagatagac
catcatggag
ataagattat
tttataaaga
tgettaaaaa
gttttgetea

ccatttattt
ttegggaage
catatacceg
tgtatacatt
tecagtataat
tgaatcotta
aggagoaadqgy
cagataattt
cacttgaaga
gttgtaagga
gtgtcetgtat
acaatgette
atcaaggtat
cectetteeet
gtattaagtg
ctteccteaa
getttoggaa
aagaaaaatt
attatgecett
ttgggggaag
saaaaaaaaa

gaacactcag
catcagagtt
catagttttt
tggcgaaact
gegaagtatg
cataatcaac
agtgtgtata
tgetatteaa
cotggageaa
gaaagctgat
agatgetttt
accetecaca
tagcagaatt
tggcttacag
cagtcactet
gataatcaga
totgatgaag
atgtacacag
tteccatcaat
acaaaagaaa
aaaaa

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2385






