SEQUENCE LISTING

<110> Vellard, et al.
<120> MANUFACTURE OF ACTIVE HIGHLY PHOSPECRYLATED HUMAN LYSOSOMAL
SULFATASE ENZYMES AND USES THEREQOF
<130> 10610/43643A
<1530> 61/022,1753
<151> 2008-01-18
«150> §1/099,373
2151 2008-02-23
<150> 61/110,246
«151i> 2008-10-31
<160> 5
<170> PatentIn version 3.5
<210> 1
<21l> 1128
212> DNA
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<223> Human Sulfatase Modifying Factor 1 (SUMFl) Polynucleotide
Segquence
<400> 1 .
atggctgege cogoactagg getggtgtgt ggacgtbgoe ctgagotgoy teteogteote - &80
ttgeotgotge tgetcteget getgtgtgga geggoaggga goeoaggagge cgggaccaght 120
gogggegegy ggtoccettge gggttettygo ggotgeggea cgoocoeageg gectggogoo i80
catggecagtt cggeagecge bteaccgatae tegogggagg chtaacgotcoe gggoccegta 240
cocoggagage ggcaactege gcactcaaag‘atggtcccca tecctgotgyg agtabttaca 300
atgggeacag gtgatcctcoa gataaageag gatggggaag cacctgogayg gagagttact 360
attgatgoot tttacatgga tgectatgaa gtocagtaata ctgaatttga gaagtttgtyg 420
aacteaactg getatttgac agaggcotgag aagtbtggeg acteotttgt cttbgaaggoe 480
atgttgagty agcaagtgaa gaccaatatt cascaggeag ttgeagertge tecectggtgg 540
ttacctgtga aaggcgotaa ctggagacac ccagaaggge ctgactetac tattetgeac 600
aggecggate atccagttcet ccatgtgtoc tggastgaty cggttgecta ctgcacttgy 660
geagggaage ggctgoocac ggeagotaag tgggaataca gotgtegagy aggeetgeat 720
aatagacttt tcoooctgagy caacaaactyg cagoccaaag gccageatta tgecaacatt 780
tggeagggeg agtttooggh gaccaacact ggtgaggatyg gottccaagy aactgogect 840
gttgatgeet tocccteoocaa tggttatgge ttatacaaca tagtgggoaa cgéa;gggaa $00
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tggacttcag actggtygac tgttcatcat tetgtbtgaag aaacgcettas ccocazaaggt 260

ccececcttetyg ggaaagacceg agtgaagaaa ggtggatoct acatgtgeca taggtcettat 1020
tgttacaggt ategetgtge tgctcggagc cagaacacac ctgatagetce tgettogaat 1080
ctgggattee gekghbacage cgacegocty ccecaccatgy actga 1125
«210> 2

«21i> 374

«212> PRT

«213> Homo sapiens

«220>
«221> MIZC _FERTURE :
<223> Human Sulfatase Modifying Factor i (SUMF1) Polypeptide Sequence

400> 2

Met Ala Bla Pro Ala Leu Gly Desu Val Cys Gly Arg Cys Pro @ilu Leu
1 ] 10 i5

Gly Leu Val Leu Leu Leu Leu Len Leu Ser Leu Leu Cys Gly Ala Ala
29 25 30

Gly Ser Gln Glu Ala Gly Thr Gly Ala Gly Ala €ly Ser Leu Ala Gly
35 4Q 45

Ser Cys Gly Cys Gly Thr Pro @in Arg Pro Gly Ala His Gly Ser Ber
50 55 &80

ala Ala Ala His Arg Tyr Ser Arg CGlu Ala Asn Ala Pro Gly Pro vVal
&5 70 75 24Q

Pro Gly Glu Arg Gln Leu Ala His Ser Lys Met val Pro Ile Pro Ala

Giy Val Phe Thr Met Gly Thr Asp AsSp Pro Gln Ile Lys Gln Asp Gly
100 105 110

Giu Ala Pro Ala Arg Arg Val Thr Ile Asp Ala Phe Tyr Met Asp Ala
T 115 " 120 125

Tyr Glu Val Ser Asn Thr Glu Phe Glu Lys Phe Val Asn Ser Thr Gly
130 135 140 .

Tyr Leu Thr Glu Ala Giu Lys Phe Gly Asp Ser Phe Val Phe Glu Gly
145 150 155 180

Met Leu Ser Glu Gln Val Lys Thr Ben Ile Gln Gln Ala val Ala Ala
165 170 175
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Ala Pro Trp Trp Leu Pro Val Lys Gly Ala Asn Trp Arg His Pro Glu
180 185 190

Gly Pro Asp Ser Thr Ils Leu His Arxg Pro Asp Hig Pro Val Leu His
198 . 200 205

val Ser Trp Asn Asp Ala val Ala Tyr Cys Thr Trp Ala Gly Lys Arg
210 215 220

t.eu Pro Thr Glu Ala Glu Trp Glu Tyr Ser Cys Arg Gly Gly Leu His
225 230 225 240

Asn Arg Leu Phe DPro Trp Gly Asn Lys Leu Gln Pro Lys Gly Gln His
245 ' 250 : 255

Tyr Ala Asn Ile Trp Giln Gly Glu Phe Pro val Thr Asm Thr Gly Glu
260 265 270

Asp Gly Phe Gln Gly Thr Ala Pro Val Asp Ala The Pro Pro Asn Gly
275 280 o 285

Tyr Gly Leu Tyr Asn Ile Val Gly Asn Ala Trp Glu Trp Thr Ser AsSp
2590 295 : 300

Typ Trp Thr Val His His Ser Val Glu Glu Thr Leu Asn Pro Lys Gly
305 310 3ls 320

Pro Pro Ser Gly Lys Asp Arg Val Lys Lys Gly Gly Ser Tyr Met Cys
325 33¢ . 335

His Arg Ser Tyr Cys Tyr Arg Tyr Arg Cys Ala Ala Arg Ser Gln As=n
340 345 350

Thr Dyo Asp Ser Ser Ala Ser Asn Leu Gly Phe Arg Cys Als Ala Asp
385 360 365

Arg Leu Pro Thr Met Asp

370
<210 3
<211l> 1569
<212> DNA

<213» Homo sapiens

<220
<221> misc_feature
<223> Human N-hceetylgalactosamine-&_Sulfatase (GALNS) Polynuclesotide

Sequence

RECTIFIED SHEET (RULE 91) ISAIEP



«<400> 3
atggegacyg

gggatagyyg
atgggatggg
eggatggetg
ccatcgaggy
aacgoocaty
gageagetee
tggeatetgy
ggatecoooa
tacagggact
ugggaagoea
geacggeacas
goecteocaaac
attgatgaca
acctteoghot
~ggcagcaacg
cetgeeccteg
ageatcatgy
agggcoeactg
ceotatetbot
cacttctgga
gggcagaacy
atettocace
taccaggagy
cacgegoagce
tgtgaaaaglt
tcocactag
2210> 4
<211> 522

«212» PRT
2213

«220>

ctgtegegge
cetogggoge
gtgacctcegg
cagaagggct
cggeactget
coagasacgeo
tgccggaget
gtcacaggec
actgeeoactt
gagagatggt
acctoaccca
ageooetriet
cottottgoyg
geattgggaa
cctbeacgee
gaocoohitel
catggbggee
accthttcac
atggocteaa
attaccogtgy
cetggaccasa
trteaggggt
tgggacggyga
coctoageayg
cocagetecaa

taéggaagtg

Homo sapiens

dacgaggtgg
ccegeageoo
ggtgtatgga
gettttecea
cacaggacgyg
chacacaccoyg
tebgaagaag
cocagticeac
tggaccttat
tggeagatat
gatctaccty
cetetactyy
caccagtaay
gatactggay
ggacaacgyce
gtgtgggsaag
agoggeacgte
cageagootyg
cetectoecee
cgacacgety
ctoctgggag
cacaactrac
cecaggggag
gatcaccteg
cgtgtgcaac

totgacacet

tggcagotgh
cocaacateo
gagcceteca
zacttotatt
ctacccatéc
caggagabttg
geoggetacg

cegctgaage

gacaacaagy

tatgaagaal
caégaagccc
gotgtegacy
cgaggacagt
croctacaag
grigoectoa
cagaccacgt
actgocaggod
gocottgegy
accotoctge
atggeggosa
aacttcagac
aatctggaag
aggtitececce
gtegbocage
tgggogybca

ceagaatoca

-

kgctgutget

tgeteetget

gagagacccc

chgocaacce
gcaatggett
tgggeggeat
toagoaagat
acggatttga
coaggoocaa
ttcocctattaa
tggacttcat
ceacgcacyce
abtggagacgc
acgtgeacygt
tttecgecee
ttgaaggagg
Aggtgaécaa
gootgacger
agggoeggot
aeotocgggea
agggcattga
accacacgaa
tecagetitge
agcaccagga
tgaactggge

tteecaagaa
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cagogoedog
catggacgac
gaatttggac
tetgtacteg
ctacacoace
cccagactog
tgtogycaag
tgagtggttt
catecctgtyg
totgaagaog
taagagacag
acccgtetat
cgtoegggay
cgrggacaac

cgaacaaggt

gatgagggag

ceagebggge
goeoecagegac
gatggacagy

goacaaggot

tttctgecct

getgeooety
cagogeogag
ageothggte
acctoeggge

gargocteotgy

60
120
180
240
300
160
420
480
540
600
560
720
788
540
900

880

1020

1080

1145

1200

1260

1320

i3B¢

1440

1300

1560

1569



221> 'MISCMFEATURE
«223> Human ¥-acetylgalactosamine-g-Sulfatase {GALNS) Polypeptide

Saquence
<400 4
Mmat Ala Ala Val Val Rla Ala Thr Arg Trp Trp Gln Leu Leu Leu Val
i 5 .18 15

Leu Ser Ala Ala Gly Met Gly Ala Ser Gly Ala Pro Gln Pro Pro Asn

Ile Lew Leu Leu Leu Met Asp Asp Met Gly Tep Gly Rsp Leu Gly Vval
35 40 : 45

Tyr Gly Glu Pro Ser Arg @lu Thr Pro Asn Leu Asp Arg Met Ala Ala

Glu Giy Leuw Led Phe Pro Asn Phe Tyr Ser Ala Asn Pro Leu Cys Ser
65 70 75 a0

Pro Ser Arg Ala Ala Leu Leu Thr Gly Arg Leu Pro Ile Arg Asn Gly
85 30 a5

Phe Tyr Thr Thr Asn Ala Hiz Ala Arg Asn Ala Tyr Thr Pro Gln Glu
100 105 119’

Ile Val Gly Gly Ile Pro Asp Ser Glu Gln Leu Leu Pro Glu Leu Len
115 120 125

Lys Lys Ala Gly Tyr Val Ser Lys Ile Val Gly Lys Trp His Leu Gly
130 135 140

Hig Arg Pro Gln Phe His Pro Lew Lys His Gly Phe Asp Glu Trp Phe
145 150 1858 . 160

¢ly Ser Fro Asn Cys His Phe Gly Pro Tyr Asp Asn Lys Ala Arg Pro
165 17¢ 178

Asn Ile Pro Val Tyr Arg Rep Trp Glu Met Val Gly Arg Tyr Tyr Glu
i80 185 190 .

Glu Phe Pro Ile Asn Leu Lys Thr Gly Glu Ala Asn Leu Thr Gln Ile
185 200 : 205

Tyr Leu Glm &lu Ala Lew Asp Phe Ile Lys Arg Gln Ala Arg His Eis
210 215 220 .

Pro bhe Phe Leu Tyr Trp Ala Val Asp Ala Thr His Ala pro val Tyx
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225

Ala
Ala
Gln
Asn
Pro
305
Pro
His
Ala
Leu
Tyx
385
His
AsD
Eln
Gly

Leu
465

Ser
val
Asp
Gly
250
Phe

bla

Gln

Gly

Bro

374Q

Arg

Phe

Phe

Asp

Giu

450

Ser

Liys
Arg
Lieu
275
Ala
Tieny
Lau

Leu

Len

Pro

Glu

250

His

Ala

Cys

Ala

Gly

340

Thr

355

Thr

Gly

Trp

Cys

4

His
435

Arg

Arg

Leu

Asp

‘Thr

Pro

420

Thr

Phe

Tle

Phe

245

Ile

val

Leu

Gly

325

Ser

Pro

Leu

Thy

Tro

405

Gly

Lys

Pro

Thr

230

Lean

Asp

ala

Ile

Lys

ilo

Trp

Ile

Pro

Sln

Lew

380

Thr

Gin

Lieu

Leu

Ser

Gly
Asp
Asp
Ser
285
Gln
Prop
Met
Ser
Gly
175
Met
Asn
Asn
Pro
Ser

455

Val

479 .

Thr
Ser
Asn
280
Ala
Thy
Gly
Asp

Asp

" 360

Arg

Ala

Ser

Val

Leu

240

Phe

Val

Ser
Ile
265
Thr
Pro
Thr
His
Leu
348
Arg
Leu
Ala
Trp
Sar

425

Ile

Bla

Gin

Gln

250

Gly

Dhe

Giu

Phe

Val

238

Arg

Lys

val

Gln

Glu

315

Thx

320 .

Phe

Ala

Met

Thr

Glu
410

Gly.

Phe

ser

Gln

Thr

Ile

Asp

Leu

395

Asn

Val

His

Ala

His
475

Gly
Ile
Phe
Gly
300
Gly
Ala
Thy
Asp
Arg
380
Gly
Phe
Thr
Len
Glu

460

Gln

Arg
Leu
Fhe
285
Gly
Gly
Gly
Ser
Gly
385
Pro
Gln
Ary

Thy

Gly
445

TYT

alu

Tyr

Glu

270

Thr

Ber

Met,

Gin

Len

350

Lau

Ile

His

Gin

His
430
Arg

Gln

Ala

RECTIFIED SHEET (RULE 21) ISA/EP

Gly

2585

Leu

Sex

Asn

Arg

val

335

Ala

Asn

Phe

Lys

Gly

415

Asn

Aap

Glu

Leu

240

Asp

Leuw

hsp

Gly

Glu

3z¢

Ser

Lezu

Ley

Tyr '

Ala

400

Iie

Leau

Pro

Ala

val
480



Pro Ala Gin

Ala Pro Pro

Ser Ile Pro

<«210>
<211l>

<212>

<213

<4 00>

518

5
4948
PRT
Homo

5

Ala Pro Gln

1

Trp

- Leu

Ala

Leu

65

Ala

Leu

AsSp
143

val

Gly

2

Asn

50

Pro

Tyr

Leu

Lys

FPhe

139

Asn

Gly

hsp
Axg
35

Pre
Ile
Thr
Fro
Trp
118
AE?

Lys

Arg

Bro

Gly
500

Lys

Gln
4B5

Cys

Lye

sapiens

Pro

Leu

Met

Leu

Ary

Pro

Giu

100

Glu

Ala

Tyr

Pro

3

Gly

Ala

Cys

Asn

Gln

85

Leu

Leu

TIp

Ary

Tyr
1685

Leu Asn
Glu Lys

Cys Leu

Ban Ile
Val Tyr
Ala Glu
Ser Pro
ély Phe
70

Glu Ile
Leu Lys
Gly His
Phe Gly

135

Pro Asn
150

Glu Glu

Val

Leu

TEp
520

Leu

Gly

Gly
£0

Ser

Val

Lys

Arg

120

Ser

Tie

Phe

Cys
Gly

505

Ser

Leu

Glu

Leu‘

Arg

Thx

Gly

Ala

105

Pro

Pro

Pro

Pra

Asn
480

Lys

His

Leu

X0

Pro

Leu

Ala

Thr

Gly

80

Gly

Gln

Amn

val

Ile
170

T%p Ala Val Met Asn Trp

495

Cys Leu Thr Pro Pro Glu

Leu

Ser

Phe

Ala

Asn

15

Ile

¥z

fhe

Cya

Tyr

185

Asn

Met
Ay
Pro
Leu
60

Ala

Pro

val

Bis
140

Brg

Len

Asp

Glu

Asp
Ser
Pro
125
Phe

Asp

Lys

510

Asp

Thir

Phe

Thr
Ala
Sar
Lys
110
Leu
CGly

Trp

Thr

RECTIFIED SHEET (RULE 91) ISAEP

Met
15

Pro

Gly

Ary

Glu

o5

Iie

Lys

Pro

Glu

aly
175

Gly

Asn

Sar

arg

Asn

80

Gln

val’

His

Tyr

Met

160

Gln



Ala

Arg

Thr

ATy

225

Lys

val

Gln

Glu

Thr

305

Thr

Ile

Asp

Leu

Asn

385

val

Asn
Glin
His
210
Gly
Ile
Phe
ely
Gly
290
Ala
Thi
Asp
Arg
Gly
370
phe
Thr

Len

L

ala

198 -

Arg
Leu
Phe
Gly
275
Gly
Gly
Ser
Gly
Fro

3185

Gln
Arg
Thr

Gly

Thr

180

Arg

Arg

Tyr

Glu

Thr

2640

Ser

Met

GIn

Leu

Leu

340

Ile

Hia

Gln

Arg
420

Gln

Hisg
Val
Gly
Leu
245
Ser
Asn
Arg
val
Ala
1258
Asn
Phe
Lys
Gly
Asn

405

Rsp

ile

His

Tyr

Tyr

Pro

Ala

©2i8

Asp

230

Leu

Asp

Gly

Giu.

Ser
310
L
Leu
Tyr
Ala
Iie
350

Leuw

Pro

Ala
Gln
Asn
Pro
Pro
295
His
Ala
Leu
Tyx
His
375
Asp

Glu

GLy

Len

Phe

200

Ser

val

Asp

Gly

Phe

280

Ala

Gln

Gly

Pro

Arg

360

Phe

rhe

Asp

Glu

Gln
185

bhe

Lys

Arg

Lew

Ala

265

Leu

Leu

Leuw

Leu

Thr

345

Gly

Cys

Hig

Are
428

Glu
Ley
Pro
Glu
His
250
Ala
Cys
i}la
Gly
Thr
i3c
Leu
Agp
ThY
Pro
Thr

410

Phe

ala

TYE

Phe

Ile

235

val

Leu

Gly

Trp

Sar

a1s

Pro

Leau

Thr

Trp

Gly

k31

Lys

Bro

Leu Asp

Tep Ala
205

Daw Gly
220

Asp Asp
hla Asp
Ile Ser
Lys Gln

285

Trp Pro
300

Iie Met
Pro Sex
@in Gly
Leu Met
T 365
Thr Asn
380
CGla Asn

Leu Pro

Lay, S&r

Phe
180
val
Thr
Ser
Aan
Ala
270
Thx
Gly
Asp
A=p
Arg
3590
al=
Ser
val

Leu

Phe
430
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ile

Asp

Ser

Ile

Thr

255

Pro

Thr

Leu

Arg

335

Lay

Ala

Trp

Sev

Ile

415

Ala

Lys
Ala
Gln
Gly
240
Phe
Glu
Phe
val
Phe
320
Ala
Met
Thi

Glu

Gly

“aob

Phe

Ser



Ala Glu Tyr Gln Glu Ala Leu Ser Arg Ile Thr Ser Val Val Gln Gln
435 440 445

His Gln Glu Ala Leu Val Pro Ala Gln Pro Gln Leu Asn Val Cys Asn
450 . . 455 - 460 :

Trp Ala Val Met Asn Trp Ala Pro Pro Gly Cys Glu Lys Leu Gly Lys
&85 470 475 _ 480

Ccys Leu Thr Pro Pro Glu Ser Ile Pro Lys Lys Cys Leu Trp Ser His
485 430 485
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