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635
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plasmid carrying hIDUA

repeat_region
(1)..(130)
5' ITR

enhancer
(221)..(320)
Alpha mic/bik

enhancer
(327)..(426)
Alpha mic/bik

promoter
(442)..(901)
TBG promoter

TATA_signal
(885)..(888)

Intron
(1027)..(1159)
intron 1

CcDS
(1251)..(3212)

human alpha-L-IDUE

polyA_signal
(3261)..(3387)

repeat_region
(3476) .. (3605)
3' ITR (Tocated on complement)
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<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400> 3
ctgcgegcetc

ggtcgceccgg
aggggttcct
atcctctaga
gtcaaaagtc
ctcaggagca
tggcccttgg
cattccagat
gcatgtataa
ctttccctta
tgctgectct
agcatggact
ggtctggcag
cttggccttg
aatttataac
tgttgctttc
gtcagtgctt
gggcaggtaa
tcgagacaga
tttgccttte

acttaatacg

rep_
(3782)..(4220)
f1\ori (Tocated on complement)

rep_
(4249)..(4891)
puc\origin of replication\

origin

origin

misc_feature
(5566)..(6381)
kanamycin resistance located on complementary strand

gctcgcetcac
cctcagtgag
tgtagttaat
actatagcta
caagtggccc
caaacattcc
cagcatttac
ccggegegec
tttctacaga
aaaaactgcc
tggtgctttt
taaacccctc
ccaaagcaat
gttttgtaca
taagagtgct
tgagagacag
ctgacacaac
gtatcaaggt
gaagactctt
tctccacagg

actcactata

tgaggccgec cgggcaaagc ccgggegtceg

cgagcgagcg
gattaacccg
gaattcgccc
ttggcagcat
agatccaggt
tctctctgtt
agggctggaa
acctattaga
aattccactg
gcctatggcec
cagctctgac
cactcaaagt
tcagctttga
ctagttttgc
ctttattgcg
agtctcgaac
tacaagacag
gcgtttctga
tgtccactcc

ggctagcctc

cgcagagagg
ccatgctact
ttaagctagc
ttactctctc
taatttttaa
tgctctggtt
gctacctttg
aaggatcacc
ctgtttggcc
cctattctgce
aatcctcttt
tcaaacctta
aaataccatc
aatacaggac
gtagtttatc
ttaagctgca
gtttaaggag
taggcaccta
cagttcaatt

gagaattcac

CcCcc ctg agg cct aga gct gct ctg ctg gca ctg
Pro Leu Arg Pro Arg Ala Ala Leu Leu Ala Leu
5

10

gct gcc cct cct gtg gcc cct gecc gaa gcc cct
Ala Ala Pro pPro val Ala Pro Ala Glu Ala Pro

20

25
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gagtggccaa
tatctaccag
aggttaattt
tgtttgctct
aaagcagtca
aataatctca
acatcatttc
cagcctctgce
caatagtgag
ctgctgaaga
ctcttttgtt
tcattttttg
ccagggttaa
atgctataaa
acagttaaat
gaagttggtc
accaatagaa
ttggtcttac
acagctctta

gcgtgeccacc

ggcgaccttt
ctccatcact
ggtaatgggg
ttaaaaagca
ggttaataat
aaagtccaag
ggagcacaaa
ctctgcgaat
ttttgtacaa
aactttttcc
cactcttgec
ttacatgaag
ctttgttcct
tgctggggtt
aatggaaaga
tgctaacgca
gtgaggcact
actgggcttg
tgacatccac
aggctagagt

atg cgg
Met Arg
1

Cctg gcc agt ctg ctg
Leu Ala Ser Leu Leu

cac ctg gtg cat gtg
His Leu Val His val

30

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

1020
1080
1140
1200
1256

1304

1352



gat
Asp
35

ggc
Gly

agc
Ser

aga
Arg

acc
Thr

gac
Asp
115

gag
Glu

cag
Gln

tac
Tyr

aca
Thr

atg
Met
195

gcce
Ala

acc
Thr

gac
Asp

atc
Ile

cag
GlIn
275

gcc
Ala

tca

gcc
Ala

ttt
Phe

tag
Trp

g9gc

cgg
Arg
100

ggc
Gly

ctg
Leu

caa
Gln

atc
Ile

tgg
Trp
180

cag
Gln

gcc
Ala

ccc
Pro

ggc

agc
ser
260

gaa
Glu

gac
Asp

ctg

gcc

Ala

tgc
Cys

gac
Asp

atc
Ile
85

ggc
Gly

tac
Tyr

atg
Met

gtc
val

oy
165

dac
Asn

ety

agt
ser

ccc
Pro

acc
Thr
245

ctg
Leu

aag
Lys

acc
Thr

cct

aga
Arg

cCccC
Pro

cag
GlIn
70

aaa
Lys

tcc
Ser

ctg
Leu

ggc
Gly

ttt
Phe
150
aga
Arg

gag
Glu

ttt
Phe

cct
Pro

aga
Arg
230

aat
Asn

cac
H1s

gtc
val

ccc
Pro

cag

gcc
Ala

cca
Pro
55

cag
Gln

cag
Gln

acc
Thr

gac
Asp

agc
Ser
135

gag
Glu

tac
Tyr

CCC
Pro

ctg
Leu

gcc
Ala
215

agc
ser

ttc
Phe

cgg
Arg

gtc
val

atc
Ile
295

cct

ctg
Leu
40

ctg
Leu

ctg
Leu

gtg

ggc
Gly

ctg
Leu
120

gcc
Ala

tgg
Trp

o1y

gac
Asp

aac
Asn
200

ctg
Leu

cCcC
Pro

ttc
Phe

aag
Lys

gcc
Ala
280

tac
Tyr

tgg

tgg
Trp

cct
Pro

aac
Asn

aga
Arg

aga
Arg
105

ctg
Leu

agc
Ser

aag
Lys

ctg
Leu

cac
H1s
185
tac
Tyr

aga
Arg

ctg
Leu

acc
Thr

ggc
265

cag
GlIn

aac
Asn

aga

cct
Pro

cac
His

ctg
Leu

acc
Thr
90

ety

aga
Arg

ggc

gac
ASp

gcc
Ala
170
cac
His

tac
Tyr

ctg
Leu

agc
ser

ggc
250
gcc
Ala

cag
GIn

gac
Asp

gcc

ctg
Leu

agc
ser

gcc
Ala
75

cac
His

ctg
Leu

gag
Glu

cac
His

ctg
Leu
155

cac
H1s

gac
Asp

gac
Asp

tgg
Trp
235

gag
Glu

aga
Arg

atc
Ile

gag
Glu

gac

cgg
Arg

cag
Gln
60

tac
Tyr

tgg
Trp

agc
Ser

aac
Asn

ttc
Phe
140

gtg
val

gt
vVa

Ttc
Phe

gcc
Ala

gga
Gly
220

ggc
Gly

gcc
Ala

agc
Ser

cgg
Arg

gcc
Ala
300

gtg

aga
Arg
45

gcc
Ala

gtg

ctg
Leu

tac
Tyr

cag
Gln
125

acc
Thr

tcc
Ser

tcc
Ser

gac
Asp

tgc
Cys
205

ccc
Pro

ctg
Leu

ggc
Gly

agc
Ser

cag
Gln
285

gac
Asp

acc

Page 8

ttc
Phe

gac
Asp

ety

ctg
Leu

aac
Asn
110

ctg
Leu

gac
Asp

agc
Ser

aag
Lys

aac
Asn
190

tcc
Ser

atc
Ile
270

ctg
Leu

cccC
Pro

tac

tgg
Trp

cag
GIn

gcc
Ala

gaa
Glu
95

ttc
Phe

ctg
Leu

ttc
Phe

ctg
Leu

tgg
Trp
175

gtg
val

gag
Glu

gat
Asp

aga
Arg

cgg
Arg
255

agc
Ser

ttc
Phe

ctg
Leu

gcc

cgg
Arg

tac
Tyr

gt
va
80

ctg
Leu

acc
Thr

ccc
Pro

gag

gcc
Ala
160

aac
Asn

tca
Ser

ggc
Gly

agc
Ser

cac
His
240

ctg
Leu

atc
Ile

Cccc
Pro

gtg

gct

agc
ser

gtg
val
65

ccc
Pro

cac
His

oty

gac
Asp
145

aga
Arg

ttc
Phe

atg
Met

ctg
Leu

ttc
Phe
225
tgc
Cys

gac
Asp

ctg
Leu

aag
Lys

gga
305

atg

acc
Thr
50

ctg
Leu

cac
H1s

aca
Thr

ctg
Leu

ttc
Phe
130

aag
Lys

cgg
Arg

gag
Glu

acc
Thr

aga
Arg
210

cac
His

cac
His

tac
Tyr

gaa
Glu

ttc
Phe
290

tgg
Trp

gtg

1400
1448
1496
1544
1592
1640
1688
1736
1784
1832
1880
1928
1976
2024
2072
2120
2168

2216



Ser

gt
va

agc
ser

tac
Tyr
355

gtg
val

ctg
Leu

gcc
Ala

cgg
Arg
435

aac
Asn

cCct
Pro

CCcC
Pro

gag
Glu

cct
Pro
515

aga
Arg

cct
Pro

cag
GlIn

tgg
Trp

Leu

aaa
Lys

gcc
Ala
340

cac
His

aac
Asn

acc
Thr

gaa
Glu

gtg
val
420

gct
Ala

aga
Arg

gac
Asp

cag
GIn
500

aga
Arg

ctg
Leu

ccc
Pro

ctg
Leu

acc
Thr

Pro

gtg
val
325

ttc
Phe

cccC
Pro

aac
Asn

gct
Ala

gtg
val
405

ctg
Leu

gcc
Ala

tcc
ser

ctg
Leu

ggc
Gly
485

ttc
Phe

cct
Pro

cct
Pro

Gly

gtg
val
565

tac
Tyr

Gln
310

atc
Ile

cct
Pro

cac
His

acc
Thr

atg
Met
390

tcc
Ser

gcc
Ala

gt
va

gtg
val

gt
va
470

gaa
Glu

cgg
Arg

ctg
Leu

agt
Ser

cag
Gln
550

ctg
Leu

Pro

gcc
Ala

tac
Tyr

cccC
Pro

aga
Arg
375

gga
Gly

cag
G1ln

tcc
Ser

ctg
Leu

gcc
Ala
455

tac
Tyr

tgg
Trp

cgg
Arg

cct
Pro

ctg
Leu
535

gt
Va

gtg

atc
Ile

Trp

cag
GlIn

gcc
Ala

ttc
Phe
360

cCccC
Pro

ctg
Leu

gcc
Ala

gcc
Ala

atc
Ile
440

gtg
val

gt
va

cgc
Arg

atg
Met

gct
Ala
520

ctg
Leu

aca
Thr

tgg
Trp

cag
Gln

Arg

cat
His

ctg
Leu
345

gcc
Ala

cccC
Pro

ctg
Leu

ggc

cac
His
425

tac
Tyr

acc
Thr

acc
Thr

aga
Arg

aga
Arg
505

ggc
Gly

ctg
Leu

aga
Arg

tcc
Ser

ttc
Phe

Ala

cag
Gln
330

ctg
Leu

cag
Gln

cac
H1s

gct
Ala

acc
Thr
410

aga
Arg

gcc
Ala

ctg
Leu

aga
Arg

ctg
Leu
490

gcc
Ala

ggc

gt
va

ctg
Leu

gat
Asp
570

agc
Ser

Asp
315

adc
Asn

agc
Ser

aga
Arg

gtg

ctg
Leu
395

gtg
val

cct
Pro

agc
Ser

€gg
Arg

tac
Tyr
475

ggc
Gly

gct
Ala

aga
Arg

cac
H1s

aga
Arg
555

gag
Glu

cag
Gln

val

ctg
Leu

aac
Asn

acc
Thr

cag
Gln
380

ctg
Leu

ctg
Leu

cag
Gln

gac
Asp

ctg
Leu
460

ctg
Leu

aga
Arg

Glu

ctg
Leu

gt
va
540

gcc
Ala

cac
His

gac
Asp

Thr

ctg
Leu

gac
Asp

ctg
Leu
365

ctg
Leu

gac
Asp

gac
Asp

Gly

gat
Asp
445

aga
Arg

gac
Asp

cct
Pro

gat
Asp

acc
Thr
525

tgc
Cys

ctg
Leu

gtg

ggc
Gly
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Tyr

ctg
Leu

aac
Asn
350

acc
Thr

ctg
Leu

gag
Glu

agc
ser

ccc
Pro
430

acc
Thr

ggc
Gly

aac
Asn

gtg

cct
Pro
510

ctg
Leu

gcc
Ala

CCC
Pro

oty

aag
Lys

Ala

gcc
Ala
335

gcc
Ala

gcc
Ala

aga
Arg

gaa
Glu

aat
Asn
415

gcc
Ala

aga
Arg

gtg

oty

ttc
Phe
495

gt
va

agg
Arg

agg
Arg

ctg
Leu

agc
Ser
575

gcc
Ala

Ala
320

aac
Asn

ttc
Phe

cgg
Arg

aag
Lys

cag
Gln
400

C@t
H1s

gat
Asp

gcc
Ala

CccCa
Pro

ctg
Leu
480

ccc
Pro

gct
Ala

cCccC
Pro

ccc
Pro

acc
Thr
560

aag
Lys

tac
Tyr

Met

acc
Thr

ctg
Leu

ttc
Phe

ccc
Pro
385

ctg
Leu

aca
Thr

gct
Ala

cac
His

cca
Pro
465

tgc
Cys

acc
Thr

gct
Ala

gct
Ala

gag
Glu
545

cag
GlIn

tgc
Cys

acc
Thr

val

acc
Thr

agc
ser

cag
Gln
370

gt
va

tgg
Trp

gt
Va

tgg
Trp

ccc
Pro
450

ggc
Gly

agc
ser

gcc
Ala

gcc
Ala

ctg
Leu
530

aag
Lys

Gly

ctg
Leu

CCcC
Pro

2264

2312

2360

2408

2456

2504

2552

2600

2648

2696

2744

2792

2840

2888

2936

2984

3032



gtg
val
595

aca
Thr

gcc
Ala

gtg
val

580
tcc
Ser

ggc
Gly

aga
Arg

cct
Pro

cgg
Arg

gcc
Ala

cccC
Pro

aga
Arg

aag
Lys

gtg
val

ggc
Gly
630

ggc
Gly

ccc
Pro

tcc
Ser
615

cct
Pro

cccC
Pro

agc
Ser
600

ggc
Gly

ttc
Phe

cct
Pro

585

acc
Thr

tct
Ser

agc
Ser

agc
Ser

ttc
Phe

tat
Tyr

gac
Asp

CCcC
Pro

aac
Asn

aga
Arg

ccc
Pro
635

ggc
Gly

ctg
Leu

gt
va
620

gtg
val

aac
Asn

ttc
Phe
605

¢€gg
Arg

CcCcC
Pro

cct
Pro

590

gtg
val

gcc
Ala

tac
Tyr

tga

ttc
Phe

cCcc
Pro

agc
Ser

tac
Tyr
625

ctg
Leu

gac
Asp

gtg

ctg
val

Leu

gaa
Glu
640

gtcgacccgg

gat
Asp
610

tgg
Trp

ccc
Pro

645
gcggectcga
attatgggga
ttttcattgc
tctgaatttc
atcattaact
tcgctcactg
tcagtgagcg
cgtcgtgact
ttcgecagcet
agcctgaatg
gttacgcgca
ttccettect
cctttagggt
gatggttcac
tccacgttct
gtctattctt
ctgatttaac
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cccececegttce
gtaagacacg
tatgtaggcg

acagtatttg

ggacggggtg

catcatgaag
aatagtgtgt
gaccacccat
acaaggaacc
aggccgggcg
agcgagcgeg
gggaaaaccc
ggcgtaatag
gcgaatggga
gcgtgaccgce
ttctecgecac
tccgatttag
gtagtgggcc
ttaatagtgg
ttgatttata
aaaaatttaa
accgtaaaaa
acaaaaatcg
cgtttcceccc
acctgtccgc
atctcagttc
agcccgaccg
acttatcgcc
gtgctacaga

gtatctgcgc

650
aactacgcct
ccccttgage
tggaattttt
aatacccatt
cctagtgatg
accaaaggtc
cagccttaat
tggcgttacc
cgaagaggcc
cgcgeectgt
tacacttgcc
gttcgececggce
tgctttacgg
atcgccctga
actcttgttc
agggattttg
cgcgaatttt
ggccgegttg
acgctcaagt
tggaagctcc
ctttctccct
ggtgtaggtc
ctgcgcctta
actggcagca
gttcttgaag

tctgctgaag

gaggatccga
atctgacttc
tgtgtctctc
accctggtag
gagttggcca
gcccgacgec
taacctaatt
caacttaatc
cgcaccgatc
agcggegeat
agcgccctag
tttccecegtce
cacctcgacc
tagacggttt
caaactggaa
ccgatttcgg
aacaaaatca
ctggcgtttt
cagaggtggc
ctcgtgegcet
tcgggaagceg
gttcgctcca
tccggtaact
gccactggta
tggtggccta

ccagttacct
Page 10

tctttttccc
tggctaataa
actcggaagc
ataagtagca
ctcecectectct
cgggctttgce
cactggcecgt
gccttgcagce
gceccttecca
taagcgcggce
cgcccgetec
aagctctaaa
ccaaaaaact
ttcgcccttt
caacactcaa
cctattggtt
tgtgagcaaa
tccataggct
gaaacccgac
ctcectgttcc
tggcgcetttc
agctgggctg
atcgtcttga
acaggattag
actacggcta

tcggaaaaag

tctgccaaaa
aggaaattta
aattcgttga
tggcgggtta
gcgcgcetege
ccgggcggcec
cgttttacaa
acatccccct
acagttgcgce
gggtgtggtg
tttcgcttte
tcgggggctc
tgattagggt
gacgttggag
ccctatcteg
aaaaaatgag
aggccagcaa
ccgecccecct
aggactataa
gaccctgecg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaaga

agttggtagc

3080

3128

3176

3222

3282
3342

3402

3462
3522
3582
3642
3702
3762
3822
3882
3942
4002
4062
4122
4182
4242
4302
4362
4422
4482
4542
4602
4662
4722
4782



tcttgatccg
attacgcgca
gctcagtgga
ttcacctaga
accaccattt
acaccctgag
cggtcgagct
agcccttecc
acccctgeat
aggcctgaat
tgttgtaggt
tgtcgggaag
gccgecgtcec
tgattagaaa
aataccatat
ccataggatg
acctattaat
gactgaatcc
ccagccatta
ttgcgectga
cgaatgcaac
atattcttct
atcatcagga
gtttagtctg
aaacaactct
gacattatcg
cggcctcgag
tatgtaagca
tcagagattt
tattaccgcc
gtcagtgagc
gccgattcat
caacgcaatt

tccggectegt

gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttgat
gccccatatce
catcaaactc
tcttcaccag
gatctgttga
ctttgagcgce
cgccccatca
ggaccagttg
atgcgtgatc
cgtcaagtca
aactcatcga
ttttgaaaaa
gcaagatcct
ttccectegt
ggtgagaatg
cgctcgtcat
gcgagacgaa
cggcgcagga
aatacctgga
gtacggataa
accatctcat
ggcgcatcgg
cgagcccatt
caagacgttt
gacagtttta
tgagacacca
tttgagtgag
gaggaagcgyg
taatgcagct
aatgtgagtt
atgttgtgtg

caccgctggt
atctcaagaa
acgttaaggg
cctccggegt
accgtcggta
ttttatcagt
aatgacatca
actgccggat
tgaggtctgc
tccagccaga
gtgattttga
tgatccttca
gcgtaatget
gcatcaaatg
gccgtttctg
ggtatcggtc
caaaaataag
gcaaaagctt
caaaatcact
atacgcgatc
acactgccag
atgctgtttt
aatgcttgat
ctgtaacatc
gcttcccata
tatacccata
cccgttgaat
ttgttcatga
tgttctttec
ctgataccgc
aagagcgccc
ggcacgacag
agctcactca

gaattgtgag

agcggtggtt
gatcctttga
attttggtca
tcagcctgtg
ctgatcccgt
tggatcatgt
ccttectecca
gccttgtegg
ctcgtgaaga
aagtgaggga
acttttgctt
actcagcaaa
ctgccagtgt
aaactgcaat
taatgaagga
tgcgattccg
gttatcaagt
atgcatttct
cgcatcaacc
gctgttaaaa
cgcatcaaca
ccecggggatc
ggtcggaaga
attggcaacg
caatcgatag
taaatcagca
atggctcata
tgatatattt
tgcgttatcc
tcgecgeagce
aatacgcaaa
gtttcccgac
ttaggcaccc

cggataacaa
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tttttgtttg
tcttttctac
tgagattatc
ccacagccga
cgtcaataaa
cggcggtgtce
ccttcatcct
taaagatgcg
aggtgttgct
gccacggttg
tgccacggaa
agttcgattt
tacaaccaat
ttattcatat
gaaaactcac
actcgtccaa
gagaaatcac
ttccagactt
aaaccgttat
ggacaattac
atattttcac
gcagtggtga
ggcataaatt
ctacctttgc
attgtcgceac
tccatgttgg
acaccccttg
ttatcttgtg
cctgattctg
cgaacgaccg
ccgectectec
tggaaagcgg
caggctttac

tttcacacag

caagcagcag
ggggtctgac
aaaaaggatc
caggatggtg
ccgaaccgcet
gcggccaaga
cagcaaatcc
gttagctttt
gactcatacc
atgagagctt
cggtctgegt
attcaacaaa
taaccaattc
caggattatc
cgaggcagtt
catcaataca
catgagtgac
gttcaacagg
tcattcgtga
aaacaggaat
ctgaatcagg
gtaaccatgc
ccgtcagceca
catgtttcag
ctgattgccc
aatttaatcg
tattactgtt
caatgtaaca
tggataaccg
agcgcagcga
ccgcgegttg
gcagtgagcg
actttatgct

gaaacagcta

4842
4902
4962
5022
5082
5142
5202
5262
5322
5382
5442
5502
5562
5622
5682
5742
5802
5862
5922
5982
6042
6102
6162
6222
6282
6342
6402
6462
6522
6582
6642
6702
6762
6822



tgaccatgat tacgccagat ttaattaagg ccttaattag g 6863

<210> 4

<211> 653

<212> PRT

<213> plasmid carrying hIDUA

<400> 4

Met Arg Pro Leu Arg Pro Arg Ala Ala Leu Leu Ala Leu Leu Ala Ser
1 5 10 15

Leu Leu Ala Ala Pro Pro val Ala Pro Ala Glu Ala Pro His Leu val
20 25 30

His val Asp Ala Ala Arg Ala Leu Trp Pro Leu Arg Arg Phe Trp Arg
35 40 45

Ser Thr Gly Phe Cys Pro Pro Leu Pro His Ser Gln Ala Asp Gln Tyr
50 55 60

val Leu Ser Trp Asp GIn GIn Leu Asn Leu Ala Tyr val Gly Ala val
65 70 75 80

Pro His Arg Gly ITe Lys GIn val Arg Thr His Trp Leu Leu Glu Leu
85 90 95

val Thr Thr Arg Gly Ser Thr Gly Arg Gly Leu Ser Tyr Asn Phe Thr
100 105 110

His Leu Asp Gly Tyr Leu Asp Leu Leu Arg Glu Asn GIn Leu Leu Pro
115 120 125

Gly Phe Glu Leu Met Gly Ser Ala Ser Gly His Phe Thr Asp Phe Glu
130 135 140

Asp Lys GIn GIn val Phe Glu Trp Lys Asp Leu Val Ser Ser Leu Ala
145 150 155 160

Arg Arg Tyr Ile Gly Arg Tyr Gly Leu Ala His val Ser Lys Trp Asn
165 170 175

Phe Glu Thr Trp Asn Glu Pro Asp His His Asp Phe Asp Asn val Ser
180 185 190

Met Thr Met GIn Gly Phe Leu Asn Tyr Tyr Asp Ala Cys Ser Glu Gly
195 200 205

Leu Arg Ala Ala Ser Pro Ala Leu Arg Leu Gly Gly Pro Gly Asp Ser
210 215 220

Phe His Thr Pro Pro Arg Ser Pro Leu Ser Trp Gly Leu Leu Arg His
225 230 235 240
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Cys

Asp

Leu

Lys

Met

Thr

Leu

Phe

Pro

385

Leu

Thr

Ala

His

Pro

465

Cys

Thr

His

Tyr

Glu

Phe

290

Trp

val

Thr

Ser

Gln

370

val

Trp

val

Trp

Pro

450

Gly

ser

Ala

Asp

Ile

GlIn

275

Ala

Ser

val

Ser

Tyr

355

val

Leu

Ala

Gly

Arg

Asn

Pro

Pro

Glu

Gly

Ser

260

Glu

Asp

Leu

Lys

Ala

340

His

Asn

Thr

Glu

val

420

Ala

Arg

Gly

Asp

GlIn
500

Thr

245

Leu

Lys

Thr

Pro

val

325

Phe

Pro

Asn

Ala

val

405

Leu

Ala

Ser

Leu

Gly

Phe

Asn

val

Pro

GlIn

310

Ile

Pro

His

Thr

Met

390

Ser

Ala

val

val

val

470

Glu

Arg

Phe

Arg

val

Ile

295

Pro

Ala

Tyr

Pro

Arg

Gly

Gln

Ser

Leu

Ala

455

Tyr

Trp

Arg

Phe

Lys

Ala

280

Tyr

Trp

Gln

Ala

Phe

360

Pro

Leu

Ala

Ala

Ile

440

val

val

Arg

Met

Thr

Asn

Arg

His

Leu

345

Ala

Pro

Leu

Gly

His

Tyr

Thr

Thr

Arg

505

Gly

Ala

Gln

Asp

Ala

Gln

330

Leu

GlIn

His

Ala

Thr

410

Arg

Ala

Leu

Arg

Leu

490

Ala
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Glu

Arg

Ile

Glu

315

Asn

Ser

Arg

val

Leu

395

val

Pro

Ser

Arg

Tyr

475

Gly

Ala

Ala

Ser

Arg

Ala

300

val

Leu

Asn

Thr

Gln

380

Leu

Leu

GlIn

Asp

Leu

460

Leu

Arg

Glu

Gly

Ser

Gln

285

Asp

Thr

Leu

Asp

Leu

365

Leu

Asp

Asp

Gly

Asp

Pro

Asp

val

Ile

270

Leu

Pro

Tyr

Leu

ASn

350

Thr

Leu

Glu

Ser

Pro

430

Thr

Gly

Asn

val

Pro
510

Arg

Ser

Phe

Leu

Ala

Ala

Ala

Ala

Arg

Glu

Asn

415

Ala

Arg

val

Gly

Phe

495

val

Leu

Pro

val

Ala

320

Asn

Phe

Arg

Lys

GlIn

400

His

Asp

Ala

Pro

Leu

480

Pro

Ala



Ala Ala Pro Arg Pro Leu Pro Ala Gly Gly Arg Leu Thr Leu Arg Pro
515 520 525

Ala Leu Arg Leu Pro Ser Leu Leu Leu Val His val Cys Ala Arg Pro
530 535 540

Glu Lys Pro Pro Gly Gln val Thr Arg Leu Arg Ala Leu Pro Leu Thr
545 550 555 560

Gln Gly GIn Leu val Leu val Trp Ser Asp Glu His val Gly Ser Lys
565 570 575

Cys Leu Trp Thr Tyr Glu Ile GIn Phe Ser GIn Asp Gly Lys Ala Tyr
580 585 590

Thr Pro val Ser Arg Lys Pro Ser Thr Phe Asn Leu Phe val Phe Ser
595 600 605

Pro Asp Thr Gly Ala val Ser Gly Ser Tyr Arg val Arg Ala Leu Asp
610 615 620

Tyr Trp Ala Arg Pro Gly Pro Phe Ser Asp Pro val Pro Tyr Leu Glu
625 630 635 640

val pro val Pro Arg Gly Pro Pro Ser Pro Gly Asn Pro

645 650
<210> 5
<211> 20
<212> DNA

<213> synthetic

<400> 5
gccaaaaatt atggggacat

<210> 6

<211> 27

<212> DNA

<213> probe for nRBG polyA region of vector
<400> 6

atgaagcccc ttgagcatct gacttct

<210> 7
<211> 653
<212> PRT

<213> hIDUA variant H to Q at aa pos 33 [VAR_003350]
<400> 7

Met Arg Pro Leu Arg Pro Arg Ala Ala Leu Leu Ala Leu Leu Ala Ser
1 5 1

Leu Leu Ala Ala Pro Pro val Ala Pro Ala Glu Ala Pro ggs Leu val
20 25
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20

27



Gln

Ser

val

65

Pro

val

His

Gly

Arg

Phe

Met

Leu

Phe

225

Cys

ASp

Leu

Lys

Gly

val

Thr

50

Leu

His

Thr

Leu

Phe

130

Lys

Arg

Glu

Thr

Arg

210

His

His

Tyr

Glu

Phe

290

Trp

Asp

35

Gly

Ser

Arg

Thr

GIn

Tyr

Thr

Met

195

Ala

Thr

Asp

Ile

GlIn

275

Ala

Ser

Ala

Phe

Trp

Gly

Leu

GIn

Ile

Trp

Gln

Ala

Pro

Gly

Ser

260

Glu

Asp

Leu

Ala

Cys

Asp

Ile

85

Gly

Tyr

Met

val

Gly

Ser

Pro

Thr

245

Leu

Lys

Thr

Pro

Arg

Pro

Gln

70

Lys

ser

Leu

Gly

Phe

150

Arg

Phe

Pro

His

val

Pro

Gln

Ala

Pro

55

Gln

Gln

Thr

Asp

Ser

135

Glu

Tyr

Pro

Leu

Ala

215

Ser

Phe

Arg

val

Ile

295

Pro

Leu

40

Leu

Leu

val

Gly

Leu

120

Ala

Trp

Gly

Asp

Asn

200

Leu

Pro

Phe

Lys

Ala

280

Tyr

Trp

Trp

Pro

Asn

Arg

Ser

Lys

Leu

His

185

Tyr

Arg

Leu

Thr

Gly

Gln

Asn

Arg

Pro

His

Leu

Thr

90

Gly

Arg

Gly

Asp

Ala

170

His

Tyr

Leu

Ser

GlIn

Asp

Leu

Ser

Ala

75

His

Leu

Glu

His

Leu

155

His

Asp

Asp

Gly

Trp

Glu

Arg

Ile

Glu

Arg

Gln

60

Tyr

Trp

Ser

Asn

Phe

140

val

val

Phe

Ala

Gly

Gly

Ala

Ser

Arg

Ala
300

Ala Asp val
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Arg

45

Ala

val

Leu

Tyr

Gln

125

Thr

Ser

Ser

Asp

cys

205

Pro

Leu

Gly

Ser

GIn

285

AsSp

Thr

Phe

Asp

Gly

Leu

Asn

110

Leu

Asp

Ser

Lys

Asn

190

Ser

Gly

Leu

val

Ile

270

Leu

Pro

Tyr

Trp

Gln

Ala

Glu

95

Phe

Leu

Phe

Leu

Glu

Asp

Arg

Arg

255

Ser

Phe

Leu

Ala

Arg

Tyr

val

80

Leu

Thr

Pro

Ala

160

Asn

Ser

Gly

Ser

His

240

Leu

Ile

Pro

val

Ala



305

Met

Thr

Leu

Phe

Pro

385

Leu

Thr

Ala

His

Pro

465

Cys

Thr

Ala

Ala

Glu

545

Gln

Cys

val

Thr

ser

Gln

370

val

Trp

val

Trp

Pro

450

Gly

Ser

Ala

Ala

Leu

530

Lys

Gly

Leu

val

Ser

Tyr

355

val

Leu

Ala

Gly

Arg

Asn

Pro

Pro

Glu

Pro

515

Arg

Pro

Gln

Trp

Lys

Ala

340

His

Asn

Thr

Glu

val

420

Ala

Arg

Gly

Asp

Gin

500

Arg

Leu

Pro

Leu

Thr
580

val

325

Phe

Pro

Asn

Ala

val

405

Leu

Ala

Ser

Leu

Gly

Phe

Pro

Pro

Gly

val

565

Tyr

310

Ite

Pro

His

Thr

Met

390

ser

Ala

val

val

val

470

Glu

Arg

Leu

Ser

Gln

550

Leu

Glu

Ala

Tyr

Pro

Arg

Gly

Gln

Ser

Leu

Ala

455

Tyr

Trp

Arg

Pro

Leu

535

val

val

Ile

GlIn

Ala

Phe

360

Pro

Leu

Ala

Ala

Ile

440

val

val

Arg

Met

Ala

520

Leu

Thr

Trp

GlIn

His

Leu

345

Ala

Pro

Leu

Gly

His

425

Tyr

Thr

Thr

Arg

505

Gly

Leu

Arg

Ser

Phe
585

Gln

330

Leu

Gln

His

Ala

Thr

410

Arg

Ala

Leu

Arg

Leu

490

Ala

Gly

val

Leu

Asp
570

315

Asn

Ser

Arg

val

Leu

395

val

Pro

Ser

Arg

TYyr

475

Gly

Ala

Arg

His

Arg

555

Glu

Leu

Asn

Thr

Gln

380

Leu

Leu

Gln

Asp

Leu

460

Leu

Arg

Glu

Leu

val

540

Ala

His

Ser GIn Asp
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Leu

Asp

Leu

365

Leu

Asp

Asp

Gly

Arg

Asp

Pro

Asp

Thr

525

Cys

Leu

val

Gly

Leu

Asn

350

Thr

Leu

Glu

Ser

Pro

430

Thr

Gly

Asn

val

Pro

510

Leu

Ala

Pro

Gly

Ala

Ala

Ala

Arg

Glu

Asn

415

Ala

Arg

val

Gly

Phe

495

val

Arg

Arg

Leu

Ser

575

Ala

320

Asn

Phe

Arg

Lys

GIn

400

His

Asp

Pro

Leu

480

Pro

Ala

Pro

Pro

Thr

560

Lys

Tyr



Thr Pro

Pro Asp
610

val Ser Arg Lys
595

Thr Gly Ala val

Pro

Ser
615

Tyr Trp Ala Arg Pro Gly Pro

625

val Pro

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

<400>

Met Arg
1

Leu Leu
His val

Ser Thr
50

val Leu
65

Pro Gln
val Thr
His Leu

Gly Phe
130

Asp Lys
145

Arg Arg

630

val Pro Arg Gly
645

8

653

PRT

hIDUA variant

8

Pro Leu Arg Pro
5

Ala Ala Pro Pro
20

Asp Ala Ala Arg
35

Gly Phe Cys Pro

Ser Trp Asp Gln
70

Arg Gly Ile Lys
85

Thr Arg Gly Ser
Asp Gly Tyr Leu
Glu Leu Met Gly
Gln GIn val phe

150

Tyr Ile Gly Arg

Pro

Arg

val

Ala

Pro

55

Gln

Gln

Thr

ASp

Ser

135

Glu

Tyr

Ser
600
Gly

Phe

Pro

Ala

Ala

Leu

40

Leu

Leu

val

Gly

Leu

120

Ala

Trp

Gly

Thr

Ser

Ser

Ser

Ala

Pro

25

Trp

Pro

Asn

Arg

Ser

Lys

Leu

Phe

Tyr

Asp

Pro
650

Leu

10

Ala

Pro

His

Leu

Thr

90

Gly

Arg

Gly

Asp

Ala
170
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Asn

Arg

Pro

635

Gly

Leu

Glu

Leu

Ser

Ala

75

His

Leu

Glu

His

Leu

155

His

Leu

val

620

val

Asn

Ala

Ala

Arg

Gln

60

Tyr

Trp

Ser

Asn

Phe

140

val

val

Phe val Phe Ser

605

Arg

Pro

Pro

Leu

Pro

Arg

45

Ala

val

Leu

TYyr

GlIn

125

Thr

Ser

Ser

Ala

Tyr

Leu

His

30

Phe

Asp

Gly

Leu

Asn

110

Leu

Asp

sSer

Lys

Leu

Leu

Ala

15

Leu

Trp

Gln

Ala

Glu

95

Phe

Leu

Phe

Leu

Trp

Asp

Glu
640

ser

val

Arg

Tyr

val

80

Leu

Thr

Pro

Glu

Ala

160

Asn



Phe

Met

Leu

Phe

225

Cys

Asp

Leu

Lys

Thr

Leu

Phe

Pro

385

Leu

Thr

Ala

His

Glu

Thr

Arg

His

Tyr

Glu

Phe

290

Trp

val

Thr

ser

Gln

370

val

Trp

val

Trp

Pro

Thr

Met

195

Ala

Thr

Asp

Ile

Gln

275

Ala

Ser

val

Ser

Tyr

355

val

Leu

Ala

Gly

Arg

Asn

Trp

GlIn

Ala

Pro

Gly

Ser

260

Glu

Asp

Leu

Lys

Ala

340

His

Asn

Thr

Glu

val

420

Ala

Arg

Asn

Gly

Ser

Pro

Thr

245

Leu

Lys

Thr

Pro

val

325

Phe

Pro

Asn

Ala

val

405

Leu

Ala

Ser

Glu

Phe

Pro

Arg

Asn

His

val

Pro

GlIn

310

Ile

Pro

His

Thr

Met

390

Ser

Ala

val

val

Pro

Leu

Ala

215

ser

Phe

Arg

val

Ile

295

Pro

Ala

Tyr

Pro

Arg

Gly

Gln

ser

Leu

Asp

Asn

200

Leu

Pro

Phe

Lys

Ala

280

Tyr

Trp

GlIn

Ala

Phe

360

Pro

Leu

Ala

Ala

Ile

440

val

His

185

Tyr

Arg

Leu

Thr

Gly

Gln

Asn

Arg

His

Leu

345

Ala

Pro

Leu

Gly

His

Tyr

Thr

His

Tyr

Leu

Ser

GIn

Asp

Ala

Gln

330

Leu

GIn

His

Ala

Thr

410

Arg

Ala

Asp

Asp

Gly

Trp

Glu

Arg

Glu

Asp

Asn

ser

Arg

val

Leu

395

val

Pro

Ser

Phe
Ala
Gly
2

Gly
Ala
Ser
Arg
Ala
300
val
Leu
Asn
Thr
Gln
380
Leu
Leu

Gln

Asp

Leu Arg Leu

Page 18

Asp

Ccys

Pro

Leu

Gly

Ser

Gln

285

Asp

Thr

Leu

Asp

Leu

365

Leu

Asp

Asp

Gly

Asn

190

Ser

Gly

Leu

val

Ile

270

Leu

Pro

Tyr

Leu

Asn

350

Thr

Leu

Glu

Ser

Pro

430

Thr

Gly

val

Glu

Asp

Arg

Arg

Ser

Phe

Leu

Ala

Ala

335

Ala

Ala

Arg

Glu

Asn

415

Ala

Arg

val

Ser

Gly

Ser

His

240

Leu

Pro

val

Ala

320

Asn

Phe

Arg

Lys

GIn

400

Asp

Ala

Pro



450 455 460

Pro Gly Pro Gly Leu val Tyr val Thr Arg Tyr Leu Asp Asn Gly Leu
465 470 475 480

Cys Ser Pro Asp Gly Glu Trp Arg Arg Leu Gly Arg Pro val Phe Pro
485 490 495

Thr Ala Glu GIn Phe Arg Arg Met Arg Ala Ala Glu Asp Pro val Ala
500 505 510

Ala Ala Pro Arg Pro Leu Pro Ala Gly Gly Arg Leu Thr Leu Arg Pro
515 520 525

Ala Leu Arg Leu Pro Ser Leu Leu Leu val His val Cys Ala Arg Pro
530 535 540

Glu Lys Pro Pro Gly Gln val Thr Arg Leu Arg Ala Leu Pro Leu Thr
545 550 555 560

Gln Gly GIn Leu val Leu val Trp Ser Asp Glu His val Gly Ser Lys
565 570 575

Cys Leu Trp Thr Tyr Glu Ile GIn Phe Ser GIn Asp Gly Lys Ala Tyr
580 585 590

Thr Pro val Ser Arg Lys Pro Ser Thr Phe Asn Leu Phe val Phe Ser
595 600 605

Pro Asp Thr Gly Ala val Ser Gly Ser Tyr Arg val Arg Ala Leu Asp
610 615 620

Tyr Trp Ala Arg Pro Gly Pro Phe Ser Asp Pro val Pro Tyr Leu Glu
625 630 635 640

val Pro val Pro Arg Gly Pro Pro Ser Pro Gly Asn Pro

645 650
<210> 9
<211> 653
<212> PRT
<213> hIDUA variant
<400> 9
Met Arg Pro Leu Arg Pro Arg Ala Ala Leu Leu Ala Leu Leu Ala Ser
1 5 10 15

Leu Leu Ala Ala Pro Pro val Ala Pro Ala Glu Ala Pro His Leu Vval
25 30

His val Asp Ala Ala Arg Ala Leu Trp Pro Leu Arg Agg Phe Trp Arg
35 40 4

Page 19



Ser

val

65

Pro

val

Arg

Phe

Met

Leu

Phe

225

cys

Asp

Leu

Lys

Thr

50

Leu

His

Thr

Leu

Phe

130

Lys

Arg

Glu

Thr

Arg

His

His

Tyr

Glu

Phe

290

Trp

Gly

Ser

Arg

Thr

Gln

Tyr

Thr

Met

195

Ala

Thr

Asp

Ile

Gln

275

Ala

Ser

Phe

Trp

Gly

Arg

Gly

Leu

Gln

Ile

Trp

Gln

Ala

Pro

Gly

ser

260

Glu

Asp

Leu

Cys

Asp

Ile

85

Gly

Tyr

Met

val

Gly

Asn

Gly

Ser

Pro

Thr

245

Leu

Lys

Thr

Pro

Pro

GIn

70

Lys

Ser

Leu

Gly

Phe

150

Arg

Glu

Phe

Pro

val

Pro

Gln
310

Pro

55

Gln

Gln

Thr

Asp

Ser

135

Glu

Tyr

Pro

Leu

Ala

215

Ser

Phe

Arg

val

Ile

295

Pro

Leu

Leu

val

Gly

Leu

120

Ala

Trp

Gly

Asp

Asn

200

Leu

Pro

Phe

Lys

Ala

280

Tyr

Trp

Pro

Asn

Arg

Gln

105

Leu

Ser

Lys

Leu

His

185

Tyr

Arg

Leu

Thr

Gly

Gln

Asn

Arg

His

Leu

Thr

90

Gly

Arg

Gly

Asp

Ala

170

His

Tyr

Leu

Ser

Gln

Asp

Ala

Page 20

Ser

Ala

75

His

Leu

Glu

His

Leu

155

His

Asp

Asp

Gly

Trp

Glu

Arg

Ile

Glu

315

Gln

60

Tyr

Trp

Ser

Asn

Phe

140

val

val

Phe

Ala

Gly

Ala

ser

Arg

Ala

300

val

Ala

val

Leu

Tyr

Gln

125

Thr

Ser

ser

ASp

Cys

205

Pro

Leu

Gly

Ser

Gin

285

Asp

Thr

Asp

Gly

Leu

Asn

110

Leu

Asp

Ser

Lys

Asn

190

Ser

Gly

Leu

val

Ile

270

Leu

Pro

Tyr

GIn

Ala

Glu

95

Phe

Leu

Phe

Leu

Glu

Asp

Arg

Arg

Ser

Phe

Leu

Ala

Tyr

val

80

Leu

Thr

Pro

Ala

160

Asn

Ser

Gly

Ser

His

240

Leu

Ile

Pro

val

Ala
320



Met

Thr

Leu

Phe

Pro

385

Leu

Thr

Ala

His

Pro

465

Cys

Thr

Ala

Ala

Glu

545

Gln

Cys

Thr

val

Thr

Ser

Gln

370

val

Trp

val

Trp

Pro

450

Gly

Ser

Ala

Ala

Leu

530

Lys

Gly

Leu

Pro

val

Ser

Tyr

355

val

Leu

Ala

Gly

Arg

Asn

Pro

Pro

Glu

Pro

515

Arg

Pro

GlIn

Trp

val

Lys

Ala

340

His

Asn

Thr

Glu

val

420

Ala

Arg

Gly

Asp

Gln

500

Arg

Leu

Pro

Leu

Thr

580

ser

val

325

Phe

Pro

Asn

Ala

val

405

Leu

Ala

Ser

Leu

Pro

Pro

Gly

val

565

Tyr

Arg

Ile

Pro

Thr

Met

390

Ser

Ala

val

val

val

470

Glu

Arg

Leu

Ser

Leu

Glu

Lys

Ala

Tyr

Pro

Arg

375

Gly

Gln

Ser

Leu

Tyr

Trp

Arg

Pro

Leu

535

val

val

Ile

Pro

GlIn

Ala

Phe

360

Pro

Leu

Ala

Ala

Ile

440

val

val

Arg

Met

Ala

520

Leu

Thr

Trp

GIn

Ser

His

Leu

345

Ala

Pro

Leu

Gly

His

425

Tyr

Thr

Thr

Arg

Leu

Arg

Ser

Phe

585

Thr

Gln

330

Leu

GlIn

His

Ala

Thr

410

Arg

Ala

Leu

Arg

Leu

490

Ala

Gly

val

Leu

570

ser

Asn

Ser

Arg

val

Leu

395

val

Pro

ser

Arg

Tyr

475

Gly

Ala

Arg

His

555

Glu

Gln

Leu

AsSn

Thr

Gln

380

Leu

Leu

Gln

Asp

Leu

460

Leu

Arg

Glu

Leu

val

540

Ala

His

Asp

Phe Asn Leu
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Leu

Asp

Leu

365

Leu

Asp

Asp

Gly

Arg

Asp

Pro

Asp

Thr

525

cys

Leu

val

Gly

Phe

Leu

Asn

350

Thr

Leu

Glu

Ser

Pro

430

Thr

Gly

Asn

val

Pro

510

Leu

Ala

Pro

Gly

Ala

335

Ala

Ala

Arg

Glu

Asn

415

Ala

Arg

val

Gly

Phe

495

val

Arg

Arg

Leu

Ser

575

Ala

Phe

Asn

Phe

Arg

Lys

Gln

400

Asp

Ala

Pro

Leu

480

Pro

Ala

Pro

Pro

Thr

560

Lys

Tyr

Ser



595

Pro Asp Thr Gly Ala val
610

Tyr Trp Ala Arg Pro Gly

625

630

val Pro val Pro Arg Gly
645

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

<400>

10
653
PRT

hIDUA variant

10

Met Arg Pro Leu
1

Leu Leu
His val
Ser Thr

50

val Leu
65
Pro His
val Thr
His Leu
Gly Phe
130
ASp Lys

Arg Arg

Phe Glu

Ala

Asp

35

Gly

Ser

Arg

Thr

Gln

Tyr

Thr

Ala

20

Ala

Phe

Trp

Gly

Arg

Arg

Leu

Gln

Ile

Trp

Arg
5
Pro
Ala
Cys
Asp
Ile
85
Gly
Tyr
Met
val

Gly

Asn

Pro

Pro

Arg

Pro

Gln

70

Lys

Ser

Leu

Gly

Phe

150

Arg

Glu

Ser
615

Pro

Pro

Arg

val

Ala

Pro

55

GIn

GlIn

Thr

Asp

Ser

135

Glu

TYyr

Pro

600

Gly

Phe

Pro

Ala

Ala

Leu

40

Leu

Leu

val

Gly

Leu

120

Ala

Trp

Gly

AsSp

Ser

Ser

Ser

Ala

Pro

25

Trp

Pro

Asn

Arg

ser

Lys

Leu

His
185

Tyr

Asp

Pro
650

Leu

10

Ala

Pro

His

Leu

Thr

90

Gly

Arg

Gly

Asp

Ala
170
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Arg
Pro

635

Gly

Leu

Glu

Leu

ser

Ala

75

His

Leu

Glu

His

Leu

155

His

Asp

val
620

val

Asn

Ala

Ala

Arg

GIn

60
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Phe

495

val

His

240

Leu

Ile

Pro

val

Ala

320

Asn

Phe

Arg

Lys

GlIn

400

His

Asp

Ala

Pro

Leu

480

Pro



Ala

Ala

Glu

545

Gln

Cys

Thr

Pro

Tyr

625

val

Ala
Leu
530
Lys
Gly
Leu
Pro
Asp
610
Trp

Pro

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

<400>

Pro

515

Arg

Pro

GIn

Trp

val

595

Thr

Ala

val

17
653
PRT

hIDUA variant

17

500

Arg

Leu

Pro

Leu

Thr

580

ser

Gly

Arg

Pro

Met Arg Pro Leu
1

Leu

His

ser

val

65

Pro

Leu

val

Thr

50

Leu

His

Ala

Asp

35

Gly

Ser

Arg

Ala

20

Ala

Phe

Trp

Gly

Pro
Pro
Gly
val
565
Tyr
Arg

Ala

Pro

Arg
5

Pro
Ala
Cys
ASp

Ile
85

Leu

Ser

Gln

550

Leu

Glu

Lys

val

Gly

Gly

Pro

Pro

Arg

Pro

Gln

70

Lys

Pro

Leu

535

val

val

Ile

Pro

Ser

615

Pro

Pro

Arg

val

Ala

Pro

55

Gln

Ala

520

Leu

Thr

Trp

Gln

Ser

600

Gly

Phe

Pro

Ala

Ala

Leu

40

Leu

Leu

val

505

Gly

Leu

Arg

Ser

Phe

585

Thr

Ser

Ser

ser

Ala

Pro

Trp

Pro

Asn

Arg

Gly

val

Leu

570

Ser

Phe

Tyr

Asp

Pro
650

Leu

10

Ala

Pro

His

Leu

Thr
90
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Arg

His

Arg

Glu

Gln

Asn

Arg

Pro

635

Gly

Leu

Glu

Leu

Ser

Ala

75

His

Leu

val

540

Ala

His

Asp

Leu

val

620

val

Asn

Ala

Ala

Arg

Gln

60

Tyr

Trp

Thr

525

Cys

Leu

val

Gly

Phe

605

Arg

Pro

Pro

Leu

Pro

Arg

45

Ala

val

Leu

510

Leu

Ala

Pro

Gly

Ala

Tyr

Leu

His

30

Phe

Asp

Gly

Leu

Arg

Arg

Leu

Ser

575

Thr

Phe

Leu

Leu

Ala

15

Leu

Trp

GIn

Ala

Glu
95

Pro

Pro

Thr

560

Lys

Tyr

Ser

Asp

Glu
640

Ser

val

Arg

Tyr

val

80

Leu



val

His

Gly

Arg

Phe

Met

Leu

Phe

225

Cys

Asp

Leu

Lys

Thr

Leu

Thr

Leu

Phe

130

Lys

Arg

Glu

Thr

Arg

210

His

His

Tyr

Glu

Phe

290

Trp

val

Thr

Ser

Thr

115

Glu

Gln

Tyr

Thr

Met

195

Ala

Thr

Asp

Ile

GlIn

275

Ala

Ser

val

Ser

Tyr

Leu

Gln

Ile

Ala

Pro

Gly

Ser

260

Glu

Asp

Leu

Lys

Ala

340

His

Gly

Tyr

Met

val

Gly

Asn

Gly

ser

Pro

Thr

245

Leu

Lys

Thr

Pro

val

325

Phe

Pro

ser

Leu

Gly

Phe

150

Arg

Glu

Phe

Pro

Arg

Asn

His

val

Pro

Gln

310

Ile

Pro

His

Thr

Asp

Ser

135

Glu

Tyr

Pro

Leu

Ala

215

Ser

Phe

Arg

val

ITe

295

Pro

Ala

Tyr

Pro

Gly

Leu

120

Ala

Trp

Gly

AsSp

Asn

200

Leu

Pro

Phe

Lys

Ala

280

Tyr

Trp

Gln

Ala

Phe
360

Ser

Lys

Leu

His

185

Tyr

Arg

Leu

Thr

Gly

Gln

Asn

Arg

His

Leu

345

Ala

Gly

Arg

Gly

Asp

Ala

170

His

Tyr

Leu

ser

Gly

Ala

Gln

Asp

Ala

Gln

330

Leu

Gln
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Leu

Glu

His

Leu

155

His

Asp

Asp

Gly

Trp

Glu

Arg

Ile

Glu

Asp

Asn

Ser

Arg

Ser
Asn
Phe
140
val
val
Phe
Ala
Gly
2

Gly
Ala
Ser
Arg
Ala
300
val
Leu

Asn

Thr

Tyr Asn
110

GIn Leu
125

Thr Asp

Ser Ser

ser Lys

AsSp Asn
190

Cys Ser
205

Pro Gly

Leu Leu

Gly val

Ser Ile
270

Gln Leu
285

AsSp Pro

Thr Tyr

Leu Leu

Asp Asn

350

Leu Thr
365

Phe

Leu

Phe

Leu

Trp

val

Glu

Asp

Arg

Arg

Ser

Phe

Leu

Ala

Ala

335

Ala

Thr

Pro

Ala

160

Asn

Ser

Gly

Ser

His

240

Leu

Ile

Pro

val

Ala

320

Asn

Phe

Arg



Phe

Pro

385

Leu

Thr

Ala

His

Pro

465

Cys

Thr

Ala

Ala

Glu

545

Gln

Cys

Thr

Pro

Tyr

625

val

Gln

370

val

Trp

val

Trp

Pro

450

Gly

Ser

Ala

Ala

Leu

530

Lys

Gly

Leu

Pro

Trp

Pro

val

Leu

Ala

Gly

Arg

Asn

Pro

Pro

Glu

Pro

515

Arg

Pro

Gln

Trp

val

595

Thr

Ala

val

Asn

Thr

Glu

val

420

Ala

Arg

Gly

Asp

GlIn

500

Arg

Leu

Pro

Leu

Thr

580

Ser

Gly

Arg

Pro

Asn

Ala

val

405

Leu

Ala

ser

Leu

Gly

Phe

Pro

Pro

Gly

val

565

Tyr

Arg

Ala

Pro

Arg

Thr

Met

390

Ser

Ala

val

val

val

470

Glu

Arg

Leu

Ser

Gln

550

Leu

Glu

Lys

val

Gly

Gly

Arg

375

Gly

Gln

Ser

Leu

Ala

455

Tyr

Trp

Arg

Pro

Leu

535

val

val

Ile

Pro

Ser

615

Pro

Pro

Pro

Leu

Ala

Ala

Ile

440

val

val

Arg

Met

Ala

520

Leu

Thr

Trp

GIn

Ser

600

Gly

Phe

Pro

Pro

Leu

Gly

His

425

Tyr

Thr

Thr

Arg

Leu

Arg

Ser

Phe

585

Thr

Ser

ser

Ser

His

Ala

Thr

410

Arg

Ala

Leu

Arg

Leu

490

Ala

Gly

val

Leu

Asp

570

Ser

Phe

Tyr

Asp

val

Leu

395

val

Pro

Ser

Arg

Tyr

475

Gly

Ala

Arg

His

Arg

Glu

GlIn

Asn

Arg

Pro
635

Gln

380

Leu

Leu

Gln

AsSp

Leu

460

Leu

Arg

Glu

Leu

val

540

Ala

His

Asp

Leu

val

620

val

Pro Gly Asn
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Leu

ASp

ASp

Gly

445

Arg

Asp

Pro

Asp

Thr

525

Cys

Leu

val

Gly

Phe

605

Arg

Pro

Pro

Leu

Glu

Ser

Pro

430

Thr

Gly

Asn

val

Pro

510

Leu

Ala

Pro

Gly

Thr

Tyr

Arg

Glu

Asn

415

Ala

Arg

val

Gly

Phe

495

val

Arg

Arg

Leu

ser

575

Ala

Phe

Leu

Leu

Lys

GIn

400

His

Asp

Pro
Leu

480

Pro

Pro

Pro

Thr

560

Lys

Tyr

Ser

Asp

Glu
640
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