
SEQUENCE LISTING 

<110> The Trustees of the university of pennsylvania 

<120> COMPOSITIONS AND METHODS FOR TREATING MPSI 

<130> SG5833A 

<150> 61/788724 
<151> 2013-03-15 

<160> 17 

<170> Patentln version 3.5 

<210> 1 
<211> 1971 
<212> DNA 
<213> human 

<220> 
<221> CDS 
<222> (1) .. (1971) 

<400> 1 
atg egg eec etg agg eet aga get get etg etg gea etg etg gee agt 48 
Met Arg Pro Leu Arg Pro Arg Ala Ala Leu Leu Ala Leu Leu Ala Ser 
1 5 10 15 

etg etg get gee ect cet gtq gee eet gee gaa gee eet eae etg gtq 96 
Leu Leu Ala Ala Pro Pro va Ala Pro Ala Glu Ala Pro His Leu va 

20 25 30 

e~t gt~ gat gee gee aga gee etg tgg eet etg egg aga tte tgg egg 144 
H1S Va Asp Ala Ala Arg Ala Leu Trp Pro Leu Arg Arg phe Trp Arg 

35 40 45 

age ace g~e ttt tge eee eea etg eet cae age eag gee gae eag tae 192 
Ser Thr G y phe Cys Pro Pro Leu Pro His ser Gln Ala ASP Gln Tyr 

50 55 60 

gt~ etg age tgg gac eag eag etg aae etg gee tae gt~ g~e gee gt~ 240 
va Leu Ser Trp Asp Gln Gln Leu Asn Leu Ala Tyr va G y Ala Va 
65 70 75 80 

eee eae aga g~e ate aaa eag gt~ aga ace cae tgg etg etg gaa etg 288 
Pro Hi s Arg G y rle Lys Gln Va Arg Thr His Trp Leu Leu Glu Leu 

85 90 95 

gt~ aea aee egg g1e tee ace gTe aga gTe etg age tae aae tte aee 336 
Va Thr Thr Arg G y Ser Thr G y Arg G y Leu Ser Tyr Asn phe Thr 

100 105 110 

eae etg gac g~c tae ctg gae etg etg aga gag aae cag etg etg eee 384 
His Leu Asp G y Tyr Leu Asp Leu Leu Arg Glu Asn Gln Leu Leu Pro 

115 120 125 

gTe tte gag etg atg gTc age gee age gTe eae tte aee gae tte gag 432 
G Y phe Glu Leu Met G y Ser Ala ser G y His phe Thr ASP phe Glu 

130 135 140 

gae aag eag eaa gtc ttt gag tgg aag gae etg gtT tee age etg gee 480 
ASP Lys Gln Gln val phe Glu Trp Lys ASP Leu va Ser Ser Leu Ala 
145 150 155 160 

aga egg tae ate g1e aga tae gTa etg gee eae gt1 tee aag tgg aae 528 
Arg Arg Tyr rle G y Arg Tyr G y Leu Ala His Va ser Lys Trp Asn 

165 170 175 
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tte gag aea tgg aae gag eee gae cae cae gae tte gae aae gtg tea 
phe Glu Thr Trp Asn Glu Pro ASP His His ASP phe ASp Asn Val Ser 

180 185 190 

atg ace atg eag gge ttt etg aae tae tae gae gee tge tee gag gge 
Met Thr Met Gln Gly phe Leu Asn Tyr Tyr ASp Ala cys Ser Glu Gly 

195 200 205 

etg aga gee gee agt eet gee etg aga etg gge gga eee gge gat age 
Leu Arg Ala Ala Ser Pro Ala Leu Arg Leu Gly Gly Pro Gly ASP Ser 

210 215 220 

tte cae ace eee eee aga age eee etg age tgg gge etg etg aga cae 
phe His Thr Pro Pro Arg Ser Pro Leu Ser Trp Gly Leu Leu Arg His 
225 230 235 240 

tge cae gae gge ace aat tte tte ace gge gag gee gge gtg egg etg 
Cys His ASp Gly Thr Asn phe phe Thr Gly Glu Ala Gly Val Arg Leu 

245 250 255 

gae tae ate age etg cae egg aag gge gee aga age age ate age ate 
ASp Tyr Ile Ser Leu His Arg Lys Gly Ala Arg Ser Ser Ile Ser Ile 

260 265 270 

etg gaa eag gaa aag gte gte gee eag eag ate egg eag etg tte eee 
Leu Glu Gln Glu Lys val val Ala Gln Gln Ile Arg Gln Leu phe Pro 

275 280 285 

aag tte gee gae ace eee ate tae aae gae gag gee gae eee etg gtg 
Lys Phe Ala ASp Thr Pro Ile Tyr Asn ASp Glu Ala ASp Pro Leu val 

290 295 300 

gga tgg tea etg eet eag eet tgg aga gee gae gtg ace tae gee get 
Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASp Val Thr Tyr Ala Ala 
305 310 315 320 

atg gtg gtg aaa gtg ate gee eag cat eag aae etg etg etg gee aae 
Met val val Lys val Ile Ala Gln His Gln Asn Leu Leu Leu Ala Asn 

325 330 335 

ace ace age gee tte eet tae gee etg etg age aae gae aae gee tte 
Thr Thr Ser Ala phe Pro Tyr Ala Leu Leu Ser Asn ASp Asn Ala phe 

340 345 350 

etg age tae cae eee cae eee tte gee eag aga ace etg ace gee egg 
Leu Ser Tyr His Pro His Pro phe Ala Gln Arg Thr Leu Thr Ala Arg 

355 360 365 

tte eag gtg aae aae ace aga eee eee cae gtg eag etg etg aga aag 
phe Gln val Asn Asn Thr Arg Pro Pro His val Gln Leu Leu Arg Lys 

370 375 380 

eee gtg etg ace get atg gga etg etg get etg etg gae gag gaa eag 
Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASp Glu Glu Gln 
385 390 395 400 

etg tgg gee gaa gtg tee eag gee gge ace gtg etg gae age aat cat 
Leu Trp Ala Glu Val Ser Gln Ala Gly Thr val Leu ASp Ser Asn His 

405 410 415 

aea gtg gge gtg etg gee tee gee cae aga eet eag gga eee gee gat 
Thr val Gly val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASp 

420 425 430 

get tgg egg get gee gtg etg ate tae gee age gae gat ace aga gee 
Ala Trp Arg Ala Ala val Leu Ile Tyr Ala Ser ASp ASP Thr Arg Ala 

435 440 445 
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cae eee aae 
His Pro Asn 

450 

eea gge eet 
Pro Gly Pro 
465 

tge age eee 
Cys Ser Pro 

ace gee gag 
Thr Ala Glu 

get gee eet 
Ala Ala Pro 

515 

get etg aga 
Ala Leu Arg 

530 

gag aag eet 
Glu Lys Pro 
545 

eag gge eag 
Gln Gly Gln 

tge etg tgg 
Cys Leu Trp 

ace eee gtg 
Thr Pro val 

595 

eee gat aea 
Pro ASp Thr 

610 

tae tgg gee 
Tyr Trp Ala 
625 

gtg eee gtg 
val Pro val 

eeg 
Pro 

2 <210> 
<211> 
<212> 
<213> 

653 
PRT 
human 

<400> 2 

aga tee gtg gee gtg 
Arg Ser val Ala val 

455 

gga etg gtg tae gtg 
Gly Leu val Tyr val 

470 

gae gge gaa tgg ege 
ASp Gly Glu Trp Arg 

485 

eag tte egg egg atg 
Gln phe Arg Arg Met 
500 

aga eet etg eet get 
Arg Pro Leu Pro Ala 

520 

etg eet agt etg etg 
Leu Pro Ser Leu Leu 

535 

eee gge eag gtg aea 
Pro Gly Gln val Thr 

550 

etg gtg etg gtg tgg 
Leu Val Leu val Trp 

565 

ace tae gag ate eag 
Thr Tyr Glu Ile Gln 
580 

tee egg aag eee age 
Ser Arg Lys Pro Ser 

600 

gge gee gtg tee gge 
Gly Ala Val Ser Gly 

615 

aga eee gTe eet tte 
Arg Pro G y Pro phe 

630 

eet aga gge eee eet 
Pro Arg Gly Pro Pro 

645 

ace etg egg etg aga gge gt
T 

eea 
Thr Leu Arg Leu Arg Gly Va Pro 

460 

ace aga tae etg gae aae gge etg 
Thr Arg Tyr Leu ASp Asn Gly Leu 

475 480 

aga etg gge aga eet gtg tte eee 
Arg Leu Gly Arg Pro Val phe Pro 

490 495 

aga gee get gag gat eet gtg get 
Arg Ala Ala Glu ASp Pro Val Ala 
505 510 

gge gge aga etg ace etg agg eee 
Gly Gly Arg Leu Thr Leu Arg Pro 

525 

etg gtg cae gtg tge gee agg eee 
Leu val His val Cys Ala Arg Pro 

540 

aga etg aga gee etg eee etg ace 
Arg Leu Arg Ala Leu Pro Leu Thr 

555 560 

tee gat gag cae gtg gge age aag 
Ser ASp Glu His Val Gly Ser Lys 

570 575 

tte age eag gae gge aag gee tae 
phe Ser Gln ASp Gly Lys Ala Tyr 
585 590 

ace tte aae etg tte gtg tte age 
Thr Phe Asn Leu phe val phe Ser 

605 

tet tat aga gtg egg gee etg gae 
Ser Tyr Arg val Arg Ala Leu ASp 

620 

age gae eee gt
T 

eee tae etg gaa 
Ser ASP Pro va Pro Tyr Leu Glu 

635 640 

age eee gge aae eet tga gte gae 
Ser Pro Gly Asn Pro val ASp 

650 655 

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 
page 3 
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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 Gln Gln Leu Asn Leu Ala Tyr val Gly Ala val 
65 70 75 80 

Pro Hi s Arg Gly Ile Lys Gln 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 Gln 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 Gln Gln 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 Gln 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 

cys His ASp Gly Thr Asn phe Phe Thr Gly Glu Ala Gly Val Arg Leu 
245 250 255 

ASp Tyr Ile Ser Leu His Arg Lys Gly Ala Arg Ser Ser Ile Ser Ile 
260 265 270 

Leu Glu Gln Glu Lys val val Ala Gln Gln Ile Arg Gln Leu phe Pro 
275 280 285 

Lys phe Ala ASp Thr Pro Ile Tyr Asn ASp Glu Ala ASp Pro Leu Val 
290 295 300 
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Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASp val Thr Tyr Ala Ala 
305 310 315 320 

Met val val Lys val Ile Ala Gln His Gln Asn Leu Leu Leu Ala Asn 
325 330 335 

Thr Thr Ser Ala phe Pro Tyr Ala Leu Leu Ser Asn ASp Asn Ala phe 
340 345 350 

Leu Ser Tyr His Pro His Pro phe Ala Gln Arg Thr Leu Thr Ala Arg 
355 360 365 

phe Gln val Asn Asn Thr Arg Pro Pro His val Gln Leu Leu Arg Lys 
370 375 380 

Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASp Glu Glu Gln 
385 390 395 400 

Leu Trp Ala Glu val Ser Gln Ala Gly Thr val Leu ASp Ser Asn His 
405 410 415 

Thr val Gl y val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASp 
420 425 430 

Ala Trp Arg Ala Ala val Leu Ile Tyr Ala Ser ASp ASp Thr Arg Ala 
435 440 445 

His Pro Asn Arg Ser val Ala val Thr Leu Arg Leu Arg Gly Val 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 Gln 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 Gln Leu val Leu val Trp Ser ASp Glu His val Gly Ser Lys 
565 570 575 

page 5 



Cys Leu Trp Thr Tyr Glu Ile Gln phe Ser Gln 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 

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

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 

<220> 
<221> 
<222> 
<223> 

645 650 

3 
6863 
DNA 
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 

TAT~signal 
(885) .. (888) 

Intron 
(1027) .. (1159) 
intron 1 

CDS 
(1251) .. (3212) 
human alpha-L-IDUE 

poly~signal 
(3261) .. (3387) 

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

<220> 
<221> 
<222> 
<223> 

rep_origin 
(3782) .. (4220) 
f1\ori (located on complement) 

rep_origin 
(4249) .. (4891) 
pUC\origin of replication\ 

misc_feature 
(5566) .. (6381) 

<220> 
<221> 
<222> 
<223> kanamycin resistance located on complementary strand 

<400> 3 
ctgcgcgctc gctcgctcac tgaggccgcc cgggcaaagc ccgggcgtcg ggcgaccttt 60 

ggtcgcccgg cctcagtgag cgagcgagcg cgcagagagg gagtggccaa ctccatcact 120 

aggggttcct tgtagttaat gattaacccg ccatgctact tatctaccag ggtaatgggg 180 

atcctctaga actatagcta gaattcgccc ttaagctagc aggttaattt ttaaaaagca 240 

gtcaaaagtc caagtggccc ttggcagcat ttactctctc tgtttgctct ggttaataat 300 

ctcaggagca caaacattcc agatccaggt taatttttaa aaagcagtca aaagtccaag 360 

tggcccttgg cagcatttac tctctctgtt tgctctggtt aataatctca ggagcacaaa 420 

cattccagat ccggcgcgcc agggctggaa gctacctttg acatcatttc ctctgcgaat 480 

gcatgtataa tttctacaga acctattaga aaggatcacc cagcctctgc ttttgtacaa 540 

ctttccctta aaaaactgcc aattccactg ctgtttggcc caatagtgag aactttttcc 600 

tgctgcctct tggtgctttt gcctatggcc cctattctgc ctgctgaaga cactcttgcc 660 

agcatggact taaacccctc cagctctgac aatcctcttt ctcttttgtt ttacatgaag 720 

ggtctggcag ccaaagcaat cactcaaagt tcaaacctta tcattttttg ctttgttcct 780 

cttggccttg gttttgtaca tcagctttga aaataccatc ccagggttaa tgctggggtt 840 

aatttataac taagagtgct ctagttttgc aatacaggac atgctataaa aatggaaaga 900 

tgttgctttc tgagagacag ctttattgcg gtagtttatc acagttaaat tgctaacgca 960 

gtcagtgctt ctgacacaac agtctcgaac ttaagctgca gaagttggtc gtgaggcact 1020 

gggcaggtaa gtatcaaggt tacaagacag gtttaaggag accaatagaa actgggcttg 1080 

tcgagacaga gaagactctt gcgtttctga taggcaccta ttggtcttac tgacatccac 1140 

tttgcctttc tctccacagg tgtccactcc cagttcaatt acagctctta aggctagagt 1200 

acttaatacg actcactata ggctagcctc gagaattcac gcgtgccacc atg cgg 1256 
Met Arg 
1 

ccc ctg agg cct aga gct gct ctg ctg gca ctg ctg gcc agt ctg ctg 1304 
Pro Leu Arg Pro Arg Ala Ala Leu Leu Ala Leu Leu Ala Ser Leu Leu 

5 10 15 

gct gcc cct cct gtg gcc cct gcc gaa gcc cct cac ctg gtg cat gtg 1352 
Ala Ala Pro Pro val Ala Pro Ala Glu Ala Pro His Leu Val His val 

20 25 30 
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gat gee gee aga gee etg tgg eet etg egg aga tte tgg egg age ace 
ASp Ala Ala Arg Ala Leu Trp Pro Leu Arg Arg phe Trp Arg Ser Thr 
35 40 45 50 

gge ttt tge eee eea etg eet cae age eag gee gae eag tae gtg etg 
Gly phe Cys Pro Pro Leu Pro His Ser Gln Ala ASp Gln Tyr val Leu 

55 60 65 

age tgg gae eag eag etg aae etg gee tae gtg gge gee gtg eee cae 
Ser Trp ASp Gln Gln Leu Asn Leu Ala Tyr val Gly Ala val Pro His 

70 75 80 

aga gge ate aaa eag gtg aga ace cae tgg etg etg gaa etg gtg aea 
Arg Gly Ile Lys Gln val Arg Thr His Trp Leu Leu Glu Leu val Thr 

85 90 95 

ace egg gge tee ace gge aga gge etg age tae aae tte ace cae etg 
Thr Arg Gly Ser Thr Gly Arg Gly Leu Ser Tyr Asn phe Thr His Leu 

100 105 110 

gae gge tae etg gae etg etg aga gag aae eag etg etg eee gge tte 
ASp Gly Tyr Leu ASp Leu Leu Arg Glu Asn Gln Leu Leu Pro Gly phe 
115 120 125 130 

gag etg atg gge age gee age gge cae tte ace gae tte gag gae aag 
Glu Leu Met Gly Ser Ala Ser Gly His phe Thr ASp phe Glu ASp Lys 

135 140 145 

eag eaa gte ttt gag tgg aag gae etg gtg tee age etg gee aga egg 
Gln Gln val phe Glu Trp Lys ASP Leu val Ser Ser Leu Ala Arg Arg 

150 155 160 

tae ate gge aga tae gga etg gee cae gtg tee aag tgg aae tte gag 
Tyr Ile Gly Arg Tyr Gly Leu Ala His val Ser Lys Trp Asn phe Glu 

165 170 175 

aea tgg aae gag eee gae cae cae gae tte gae aae gtg tea atg ace 
Thr Trp Asn Glu Pro ASP His His ASp phe ASp Asn val Ser Met Thr 

180 185 190 

atg eag gge ttt etg aae tae tae gae gee tge tee gag gge etg aga 
Met Gln Gly phe Leu Asn Tyr Tyr ASP Ala Cys Ser Glu Gly Leu Arg 
195 200 205 210 

gee gee agt eet gee etg aga etg gge gga eee gge gat age tte cae 
Ala Ala Ser Pro Ala Leu Arg Leu Gly Gly Pro Gly ASp Ser phe His 

215 220 225 

ace eee eee aga age eee etg age tgg gge etg etg aga cae tge cae 
Thr Pro Pro Arg Ser Pro Leu Ser Trp Gly Leu Leu Arg His Cys His 

230 235 240 

gae gge ace aat tte tte ace gge gag gee gge gtg egg etg gae tae 
ASp Gly Thr Asn phe phe Thr Gly Glu Ala Gly Val Arg Leu ASp Tyr 

245 250 255 

ate age etg cae egg aag gge gee aga age age ate age ate etg gaa 
Ile Ser Leu His Arg Lys Gly Ala Arg Ser Ser Ile Ser Ile Leu Glu 

260 265 270 

eag gaa aag gte gte gee eag eag ate egg eag etg tte eee aag tte 
Gln Glu Lys val val Ala Gln Gln Ile Arg Gln Leu phe Pro Lys phe 
275 280 285 290 

gee gae ace eee ate tae aae gae gag gee gae eee etg gtg gga tgg 
Ala ASp Thr Pro Ile Tyr Asn ASp Glu Ala ASP Pro Leu val Gly Trp 

295 300 305 

tea etg eet eag eet tgg aga gee gae gtg ace tae gee get atg gtg 
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Ser Leu Pro Gln Pro Trp Arg Ala ASp val Thr Tyr Ala Ala Met val 
310 315 320 

gtg aaa gtg ate gee eag cat eag aae etg etg etg gee aae ace ace 
val Lys val Ile Ala Gln His Gln Asn Leu Leu Leu Ala Asn Thr Thr 

325 330 335 

age gee tte eet tae gee etg etg age aae gae aae gee tte etg age 
Ser Ala phe Pro Tyr Ala Leu Leu Ser Asn ASp Asn Ala phe Leu Ser 

340 345 350 

tae cae eee cae eee tte gee eag aga ace etg ace gee egg tte eag 
Tyr His Pro His Pro phe Ala Gln Arg Thr Leu Thr Ala Arg phe Gln 
355 360 365 370 

gtg aae aae ace aga eee eee cae gtg eag etg etg aga aag eee gtg 
val Asn Asn Thr Arg Pro Pro His Val Gln Leu Leu Arg Lys Pro val 

375 380 385 

etg ace get atg gga etg etg get etg etg gae gag gaa eag etg tgg 
Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASp Glu Glu Gln Leu Trp 

390 395 400 

gee gaa gtg tee eag gee gge ace gtg etg gae age aat cat aea gtg 
Ala Glu val Ser Gln Ala Gly Thr val Leu ASp Ser Asn His Thr val 

405 410 415 

gge gtg etg gee tee gee cae aga eet eag gga eee gee gat get tgg 
Gly val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASp Ala Trp 

420 425 430 

egg get gee gtg etg ate tae gee age gae gat ace aga gee cae eee 
Arg Ala Ala val Leu Ile Tyr Ala Ser ASp ASP Thr Arg Ala His Pro 
435 440 445 450 

aae aga tee gtg gee gtg ace etg egg etg aga gge gtg eea eea gge 
Asn Arg Ser val Ala Val Thr Leu Arg Leu Arg Gly Val Pro Pro Gly 

455 460 465 

eet gga etg gtg tae gtg ace aga tae etg gae aae gge etg tge age 
Pro Gly Leu Val Tyr val Thr Arg Tyr Leu ASp Asn Gly Leu cys Ser 

470 475 480 

eee gae gge gaa tgg ege aga etg gge aga eet gtg tte eee ace gee 
Pro ASp Gly Glu Trp Arg Arg Leu Gly Arg Pro Val phe Pro Thr Ala 

485 490 495 

gag eag tte egg egg atg aga gee get gag gat eet gtg get get gee 
Glu Gln phe Arg Arg Met Arg Ala Ala Glu ASp Pro val Ala Ala Ala 

500 505 510 

eet aga eet etg eet get gge gge aga etg ace etg agg eee get etg 
Pro Arg Pro Leu Pro Ala Gly Gly Arg Leu Thr Leu Arg Pro Ala Leu 
515 520 525 530 

aga etg eet agt etg etg etg gtg cae gtg tge gee agg eee gag aag 
Arg Leu Pro Ser Leu Leu Leu val His val Cys Ala Arg Pro Glu Lys 

535 540 545 

eet eee gge eag gtg aea aga etg aga gee etg eee etg ace eag gge 
Pro Pro Gly Gln val Thr Arg Leu Arg Ala Leu Pro Leu Thr Gln Gly 

550 555 560 

eag etg gtg etg gtg tgg tee gat gag cae gtg gge age aag tge etg 
Gln Leu Val Leu val Trp Ser ASp Glu His val Gly Ser Lys Cys Leu 

565 570 575 

tgg ace tae gag ate eag tte age eag gae gge aag gee tae ace eee 
Trp Thr Tyr Glu Ile Gln Phe Ser Gln ASP Gly Lys Ala Tyr Thr Pro 
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580 585 590 

gtg tee egg aag eee age ace tte aae etg tte gtg tte age eee gat 
val Ser Arg Lys Pro Ser Thr phe Asn Leu Phe val phe Ser Pro ASp 
595 600 605 610 

aea gge gee gtg tee gge tet tat aga gtg egg gee etg gae tae tgg 
Thr Gly Ala Val Ser Gly Ser Tyr Arg val Arg Ala Leu ASp Tyr Trp 

615 620 625 

gee aga eee gge eet tte age gae eee gtg eee tae etg gaa gtg eee 
Ala Arg Pro Gly Pro phe Ser ASp Pro Val Pro Tyr Leu Glu val Pro 

630 635 640 

gtg eet aga gge eee eet age eee gge aae eet tga gtegaeeegg 
val Pro Arg Gly Pro Pro Ser Pro Gly Asn Pro 

645 650 

geggeetega ggaeggggtg aaetaegeet gaggateega tettttteee tetgeeaaaa 

attatgggga eateatgaag eeeettgage atetgaette tggetaataa aggaaattta 

tttteattge aatagtgtgt tggaattttt tgtgtetete aeteggaage aattegttga 

tetgaattte gaeeaeeeat aataeeeatt aeeetggtag ataagtagea tggegggtta 

ateattaaet aeaaggaaee eetagtgatg gagttggeea eteeetetet gegegetege 

tegeteaetg aggeegggeg aeeaaaggte geeegaegee egggetttge eegggeggee 

teagtgageg agegagegeg eageettaat taaeetaatt eaetggeegt egttttaeaa 

egtegtgaet gggaaaaeee tggegttaee eaaettaate geettgeage aeateeeeet 

ttegeeaget ggegtaatag egaagaggee egeaeegate geeetteeea aeagttgege 

ageetgaatg gegaatggga egegeeetgt ageggegeat taagegegge gggtgtggtg 

gttaegegea gegtgaeege taeaettgee agegeeetag egeeegetee tttegettte 

tteeetteet ttetegeeae gttegeegge ttteeeegte aagetetaaa tegggggete 

eetttagggt teegatttag tgetttaegg eaeetegaee eeaaaaaaet tgattagggt 

gatggtteae gtagtgggee ategeeetga tagaeggttt ttegeeettt gaegttggag 

teeaegttet ttaatagtgg aetettgtte eaaaetggaa eaaeaeteaa eeetateteg 

gtetattett ttgatttata agggattttg eegatttegg eetattggtt aaaaaatgag 

etgatttaae aaaaatttaa egegaatttt aaeaaaatea tgtgageaaa aggeeageaa 

aaggeeagga aeegtaaaaa ggeegegttg etggegtttt teeatagget eegeeeeeet 

gaegageate aeaaaaateg aegeteaagt eagaggtgge gaaaeeegae aggaetataa 

agataeeagg egttteeeee tggaagetee etegtgeget eteetgttee gaeeetgeeg 

ettaeeggat aeetgteege ettteteeet tegggaageg tggegettte teatagetea 

egetgtaggt ateteagtte ggtgtaggte gttegeteea agetgggetg tgtgeaegaa 

eeeeeegtte ageeegaeeg etgegeetta teeggtaaet ategtettga gteeaaeeeg 

gtaagaeaeg aettategee aetggeagea geeaetggta aeaggattag eagagegagg 

tatgtaggeg gtgetaeaga gttettgaag tggtggeeta aetaeggeta eaetagaaga 

aeagtatttg gtatetgege tetgetgaag eeagttaeet teggaaaaag agttggtage 
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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 gcaaacaaac caccgctggt agcggtggtt tttttgtttg caagcagcag 4842 

attacgcgca gaaaaaaagg atctcaagaa gatcctttga tcttttctac ggggtctgac 4902 

gctcagtgga acgaaaactc acgttaaggg attttggtca tgagattatc aaaaaggatc 4962 

ttcacctaga tccttttgat cctccggcgt tcagcctgtg ccacagccga caggatggtg 5022 

accaccattt gccccatatc accgtcggta ctgatcccgt cgtcaataaa ccgaaccgct 5082 

acaccctgag catcaaactc ttttatcagt tggatcatgt cggcggtgtc gcggccaaga 5142 

cggtcgagct tcttcaccag aatgacatca ccttcctcca ccttcatcct cagcaaatcc 5202 

agcccttccc gatctgttga actgccggat gccttgtcgg taaagatgcg gttagctttt 5262 

acccctgcat ctttgagcgc tgaggtctgc ctcgtgaaga aggtgttgct gactcatacc 5322 

aggcctgaat cgccccatca tccagccaga aagtgaggga gccacggttg atgagagctt 5382 

tgttgtaggt ggaccagttg gtgattttga acttttgctt tgccacggaa cggtctgcgt 5442 

tgtcgggaag atgcgtgatc tgatccttca actcagcaaa agttcgattt attcaacaaa 5502 

gccgccgtcc cgtcaagtca gcgtaatgct ctgccagtgt tacaaccaat taaccaattc 5562 

tgattagaaa aactcatcga gcatcaaatg aaactgcaat ttattcatat caggattatc 5622 

aataccatat ttttgaaaaa gccgtttctg taatgaagga gaaaactcac cgaggcagtt 5682 

ccataggatg gcaagatcct ggtatcggtc tgcgattccg actcgtccaa catcaataca 5742 

acctattaat ttcccctcgt caaaaataag gttatcaagt gagaaatcac catgagtgac 5802 

gactgaatcc ggtgagaatg gcaaaagctt atgcatttct ttccagactt gttcaacagg 5862 

ccagccatta cgctcgtcat caaaatcact cgcatcaacc aaaccgttat tcattcgtga 5922 

ttgcgcctga gcgagacgaa atacgcgatc gctgttaaaa ggacaattac aaacaggaat 5982 

cgaatgcaac cggcgcagga acactgccag cgcatcaaca atattttcac ctgaatcagg 6042 

atattcttct aatacctgga atgctgtttt cccggggatc gcagtggtga gtaaccatgc 6102 

atcatcagga gtacggataa aatgcttgat ggtcggaaga ggcataaatt ccgtcagcca 6162 

gtttagtctg accatctcat ctgtaacatc attggcaacg ctacctttgc catgtttcag 6222 

aaacaactct ggcgcatcgg gcttcccata caatcgatag attgtcgcac ctgattgccc 6282 

gacattatcg cgagcccatt tatacccata taaatcagca tccatgttgg aatttaatcg 6342 

cggcctcgag caagacgttt cccgttgaat atggctcata acaccccttg tattactgtt 6402 

tatgtaagca gacagtttta ttgttcatga tgatatattt ttatcttgtg caatgtaaca 6462 

tcagagattt tgagacacca tgttctttcc tgcgttatcc cctgattctg tggataaccg 6522 

tattaccgcc tttgagtgag ctgataccgc tcgccgcagc cgaacgaccg agcgcagcga 6582 

gtcagtgagc gaggaagcgg aagagcgccc aatacgcaaa ccgcctctcc ccgcgcgttg 6642 

gccgattcat taatgcagct ggcacgacag gtttcccgac tggaaagcgg gcagtgagcg 6702 

caacgcaatt aatgtgagtt agctcactca ttaggcaccc caggctttac actttatgct 6762 

tccggctcgt atgttgtgtg gaattgtgag cggataacaa tttcacacag gaaacagcta 6822 
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tgaccatgat tacgccagat ttaattaagg ccttaattag 9 

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

<400> 

4 
653 
PRT 
plasmid carrying hrDUA 

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 Gln Gln Leu Asn Leu Ala Tyr val Gly Ala val 
65 70 75 80 

Pro His Arg Gly rle Lys Gln 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 Gln 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 Gln Gln val phe Glu Trp Lys ASp Leu val Ser Ser Leu Ala 
145 150 155 160 

Arg Arg Tyr rle 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 Gln 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 

page 12 
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Cys His ASp Gly Thr Asn phe phe Thr Gly Glu Ala Gly Val Arg Leu 
245 250 255 

ASp Tyr 1le Ser Leu His Arg Lys Gly Ala Arg Ser Ser 11 e Ser 1le 
260 265 270 

Leu Glu Gln Glu Lys Val val Ala Gln Gln 1le Arg Gln Leu phe Pro 
275 280 285 

Lys phe Ala ASp Thr Pro 1le Tyr Asn ASp Glu Ala ASp Pro Leu val 
290 295 300 

Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASp val Thr Tyr Ala Ala 
305 310 315 320 

Met Val val Lys val 1le Ala Gln His Gln Asn Leu Leu Leu Ala Asn 
325 330 335 

Thr Thr Ser Ala phe Pro Tyr Ala Leu Leu Ser Asn ASP Asn Ala phe 
340 345 350 

Leu Ser Tyr His Pro His Pro phe Ala Gln Arg Thr Leu Thr Ala Arg 
355 360 365 

phe Gln val Asn Asn Thr Arg Pro Pro His Val Gln Leu Leu Arg Lys 
370 375 380 

Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASP Glu Glu Gln 
385 390 395 400 

Leu Trp Ala Glu Val Ser Gln Ala Gly Thr val Leu ASp Ser Asn His 
405 410 415 

Thr val Gly val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASp 
420 425 430 

Ala Trp Arg Ala Ala Val Leu 1le Tyr Ala Ser ASp ASp Thr Arg Ala 
435 440 445 

His Pro Asn Arg Ser val Ala Val Thr Leu Arg Leu Arg Gly val 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 Gln Phe Arg Arg Met Arg Ala Ala Glu ASp Pro Val Ala 
500 505 510 
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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 Gln Leu val Leu val Trp Ser ASp Glu His Val Gly Ser Lys 
565 570 575 

Cys Leu Trp Thr Tyr Glu Ile Gln phe Ser Gln 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> 
<211> 
<212> 
<213> 

5 
20 
DNA 
synthetic 

<400> 5 
gccaaaaatt atggggacat 

6 
27 
DNA 

<210> 
<211> 
<212> 
<213> probe for nRBG polyA region of vector 

<400> 6 
atgaagcccc ttgagcatct gacttct 

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

<400> 

7 
653 
PRT 
hIDUA variant H to Q at aa pos 33 [VAR_003350J 

7 

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 
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Gln 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 Gln Gln Leu Asn Leu Ala Tyr val Gly Ala val 
65 70 75 80 

Pro His Arg Gly Ile Lys Gln 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 Gln 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 Gln Gln 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 Gln 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 

cys His ASp Gly Thr Asn phe phe Thr Gly Glu Ala Gly Val Arg Leu 
245 250 255 

ASp Tyr Ile Ser Leu His Arg Lys Gly Ala Arg Ser Ser Ile Ser Ile 
260 265 270 

Leu Glu Gln Glu Lys val val Ala Gln Gln Ile Arg Gln Leu phe Pro 
275 280 285 

Lys phe Ala ASp Thr Pro Ile Tyr Asn ASP Glu Ala ASp Pro Leu val 
290 295 300 

Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASp val Thr Tyr Ala Ala 
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305 310 315 320 

Met val val Lys val Ile Ala Gln His Gln Asn Leu Leu Leu Ala Asn 
325 330 335 

Thr Thr Ser Ala phe Pro Tyr Ala Leu Leu Ser Asn ASp Asn Ala phe 
340 345 350 

Leu Ser Tyr His Pro His Pro phe Ala Gln Arg Thr Leu Thr Ala Arg 
355 360 365 

phe Gln val Asn Asn Thr Arg Pro Pro His Val Gln Leu Leu Arg Lys 
370 375 380 

Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASP Glu Glu Gln 
385 390 395 400 

Leu Trp Ala Glu Val Ser Gln Ala Gly Thr val Leu ASp Ser Asn His 
405 410 415 

Thr val Gly val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASp 
420 425 430 

Ala Trp Arg Ala Ala val Leu Ile Tyr Ala Ser ASp ASp Thr Arg Ala 
435 440 445 

His Pro Asn Arg Ser Val Ala val Thr Leu Arg Leu Arg Gly Val 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 Gln 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 Gln Leu Val Leu Val Trp Ser ASp Glu His val Gly Ser Lys 
565 570 575 

Cys Leu Trp Thr Tyr Glu Ile Gln phe Ser Gln ASp Gly Lys Ala Tyr 
580 585 590 
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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 
625 630 635 

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

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

<400> 

8 
653 
PRT 

645 650 

hIDUA variant 

8 

Glu 
640 

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 Gln Gln Leu Asn Leu Ala Tyr val Gly Ala val 
65 70 75 80 

Pro Gln Arg Gly Ile Lys Gln 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 Gln 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 Gln Gln 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 
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phe Glu Thr Trp Asn Glu Pro ASP His His ASp phe ASP Asn Val Ser 
180 185 190 

Met Thr Met Gln 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 

Cys His ASp Gly Thr Asn phe phe Thr Gly Glu Ala Gly Val Arg Leu 
245 250 255 

ASp Tyr Ile Ser Leu His Arg Lys Gly Ala Arg Ser Ser Ile Ser Ile 
260 265 270 

Leu Glu Gln Glu Lys val val Ala Gln Gln Ile Arg Gln Leu phe Pro 
275 280 285 

Lys phe Ala ASp Thr Pro Ile Tyr Asn ASp Glu Ala ASP Pro Leu val 
290 295 300 

Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASp val Thr Tyr Ala Ala 
305 310 315 320 

Met val val Lys val Ile Ala Gln His Gln Asn Leu Leu Leu Ala Asn 
325 330 335 

Thr Thr Ser Ala phe Pro Tyr Ala Leu Leu Ser Asn ASp Asn Ala phe 
340 345 350 

Leu Ser Tyr His Pro His Pro phe Ala Gln Arg Thr Leu Thr Ala Arg 
355 360 365 

phe Gln val Asn Asn Thr Arg Pro Pro His val Gln Leu Leu Arg Lys 
370 375 380 

Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASp Glu Glu Gln 
385 390 395 400 

Leu Trp Ala Glu val Ser Gln Ala Gly Thr val Leu ASp Ser Asn His 
405 410 415 

Thr val Gl y val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASp 
420 425 430 

Ala Trp Arg Ala Ala val Leu Ile Tyr Ala Ser ASp ASp Thr Arg Ala 
435 440 445 

His Pro Asn Arg Ser val Ala val Thr Leu Arg Leu Arg Gly Val Pro 
page 18 



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 Gln 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 Gln Leu val Leu val Trp Ser ASp Glu His Val Gly Ser Lys 
565 570 575 

cys Leu Trp Thr Tyr Glu rle Gln phe Ser Gln 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 

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

<400> 

9 
653 
PRT 

645 650 

hroUA variant 

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 val 
20 25 30 

His val ASp Ala Ala Arg Ala Leu Trp Pro Leu Arg Arg phe Trp Arg 
35 40 45 
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Ser Thr Gly Phe cys Pro Pro Leu Pro His Ser Gln Ala ASp Gln Tyr' 
50 55 60 

val Leu Ser Trp ASp Gln Gln Leu Asn Leu Ala Tyr Val Gly Ala val 
65 70 75 80 

Pro His Arg Gly Ile Lys Gln val Arg Thr His Trp Leu Leu Glu Leu 
85 90 95 

val Thr Thr Arg Gly Ser Thr Gly Gln Gly Leu Ser Tyr Asn phe Thr 
100 105 110 

His Leu ASp Gly Tyr Leu ASp Leu Leu Arg Glu Asn Gln 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 Gln Gln 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 Gln 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 

Cys His ASp Gly Thr Asn phe phe Thr Gly Glu Ala Gly val Arg Leu 
245 250 255 

ASp Tyr Ile Ser Leu His Arg Lys Gly Ala Arg Ser Ser Ile Ser Ile 
260 265 270 

Leu Glu Gln Glu Lys val val Ala Gln Gln Ile Arg Gln Leu phe Pro 
275 280 285 

Lys phe Ala ASp Thr Pro Ile Tyr Asn ASp Glu Ala ASP Pro Leu val 
290 295 300 

Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASp val Thr Tyr Ala Ala 
305 310 315 320 
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Met val val Lys val rle Ala Gln His Gln Asn Leu Leu Leu Ala Asn 
325 330 335 

Thr Thr Ser Ala phe Pro Tyr Ala Leu Leu Ser Asn ASp Asn Ala phe 
340 345 350 

Leu Ser Tyr His Pro His Pro Phe Ala Gln Arg Thr Leu Thr Ala Arg 
355 360 365 

phe Gln val Asn Asn Thr Arg Pro Pro His val Gln Leu Leu Arg Lys 
370 375 380 

Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASp Glu Glu Gln 
385 390 395 400 

Leu Trp Ala Glu val Ser Gln Ala Gly Thr val Leu ASP Ser Asn His 
405 410 415 

Thr val Gly val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASp 
420 425 430 

Ala Trp Arg Ala Ala val Leu rle Tyr Ala Ser ASP ASp Thr Arg Ala 
435 440 445 

His Pro Asn Arg Ser val Ala Val Thr Leu Arg Leu Arg Gly val 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 Gln 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 Gln Leu val Leu val Trp Ser ASP Glu His Val Gly Ser Lys 
565 570 575 

Cys Leu Trp Thr Tyr Glu rle Gln phe Ser Gln ASp Gly Lys Ala Tyr 
580 585 590 

Thr Pro val Ser Arg Lys Pro Ser Thr phe Asn Leu phe val phe Ser 
page 21 



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> 10 
<211> 653 
<212> PRT 
<213> hIDUA variant 

<400> 10 

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 Gln Gln Leu Asn Leu Ala Tyr val Gly Ala val 
65 70 75 80 

Pro His Arg Gly Ile Lys Gln 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 Arg Tyr Leu ASP Leu Leu Arg Glu Asn Gln 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 Gln Gln 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 
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Met Thr Met Gln 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 

cys His ASP Gly Thr Asn phe phe Thr Gly Glu Ala Gly Val Arg Leu 
245 250 255 

ASP Tyr 1le Ser Leu His Arg Lys Gly Ala Arg Ser Ser 11 e Ser 1le 
260 265 270 

Leu Glu Gln Glu Lys val val Ala Gln Gln 1le Arg Gln Leu phe Pro 
275 280 285 

Lys phe Ala ASp Thr Pro 1le Tyr Asn ASP Glu Ala ASp Pro Leu Val 
290 295 300 

Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASP val Thr Tyr Ala Ala 
305 310 315 320 

Met val val Lys val 1le Ala Gln His Gln Asn Leu Leu Leu Ala Asn 
325 330 335 

Thr Thr Ser Ala Phe Pro Tyr Ala Leu Leu Ser Asn ASP Asn Ala phe 
340 345 350 

Leu Ser Tyr His Pro His Pro phe Ala Gln Arg Thr Leu Thr Ala Arg 
355 360 365 

phe Gln val Asn Asn Thr Arg Pro Pro His val Gln Leu Leu Arg Lys 
370 375 380 

Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASP Glu Glu Gln 
385 390 395 400 

Leu Trp Ala Glu Val Ser Gln Ala Gly Thr val Leu ASp Ser Asn His 
405 410 415 

Thr val Gly val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASp 
420 425 430 

Ala Trp Arg Ala Ala val Leu 1le Tyr Ala Ser ASP ASP Thr Arg Ala 
435 440 445 

His Pro Asn Arg Ser val Ala Val Thr Leu Arg Leu Arg Gly Val Pro 
450 455 460 
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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 Gln 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 Gln Leu val Leu val Trp Ser ASp Glu His val Gly Ser Lys 
565 570 575 

cys Leu Trp Thr Tyr Glu Ile Gln phe Ser Gln 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 Gl y Pro phe Ser ASp Pro val Pro Tyr· Leu Gl u 
625 630 635 640 

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

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

<400> 

11 
653 
PRT 

645 650 

hIDUA variant 

11 

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 
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val Leu Ser Trp ASp Gln Gln Leu Asn Leu Ala Tyr val Gly Ala Val 
65 70 75 80 

Pro His Arg Gly Ile Lys Gln 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 Gln 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 Gln Gln 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 Gln 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 

Cys His ASp Gly Thr Asn phe phe Thr Gly Glu Ala Gly val Arg Leu 
245 250 255 

ASP Tyr Ile Ser Leu His Arg Lys Gly Ala Arg Ser Ser Ile Ser Ile 
260 265 270 

Leu Glu Gln Glu Lys Val Ala Ala Gln Gln Ile Arg Gln Leu phe Pro 
275 280 285 

Lys phe Ala ASp Thr Pro Ile Tyr Asn ASp Glu Ala ASp Pro Leu Val 
290 295 300 

Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASp val Thr Tyr Ala Ala 
305 310 315 320 

Met val val Lys val Ile Ala Gln His Gln Asn Leu Leu Leu Ala Asn 
325 330 335 
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Thr Thr Ser Ala phe Pro Tyr Ala Leu Leu Ser Asn ASP Asn Ala phe 
340 345 350 

Leu Ser Tyr His Pro His Pro Phe Ala Gln Arg Thr Leu Thr Ala Arg 
355 360 365 

phe Gln val Asn Asn Thr Arg Pro Pro His val Gln Leu Leu Arg Lys 
370 375 380 

Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASp Glu Glu Gln 
385 390 395 400 

Leu Trp Ala Glu val Ser Gln Ala Gly Thr val Leu ASp Ser Asn His 
405 410 415 

Thr val Gly val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASP 
420 425 430 

Ala Trp Arg Ala Ala val Leu Ile Tyr Ala Ser ASp ASp Thr Arg Ala 
435 440 445 

His Pro Asn Arg Ser Val Ala val Thr Leu Arg Leu Arg Gly val 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 Gln 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 Gln Leu val Leu val Trp Ser ASP Glu Hi s val Gly Ser Lys 
565 570 575 

Cys Leu Trp Thr Tyr Glu Ile Gln phe Ser Gln 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 
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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> 12 
<211> 653 
<212> PRT 
<213> hrDuA variant 

<400> 12 

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 Gln Gln Leu Asn Leu Ala Tyr Val Gly Ala Val 
65 70 75 80 

Pro His Arg Gly rle Lys Gln 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 Gln 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 Gln Gln Val phe Glu Trp Lys ASp Leu Val Ser Ser Leu Ala 
145 150 155 160 

Arg Arg Tyr rle 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 Gln Gly phe Leu Asn Tyr Tyr ASp Ala Cys Ser Glu Gly 
195 200 205 
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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 

Cys His ASp Gly Thr Asn phe Phe Thr Gly Glu Ala Gly val Arg Leu 
245 250 255 

ASp Tyr Ile Ser Leu His Arg Lys Gly Ala Arg Ser Ser Ile Ser Ile 
260 265 270 

Leu Glu Gln Glu Lys val val Ala Gln Gln Ile Arg Gln Leu phe Pro 
275 280 285 

Lys phe Ala ASp Thr Pro Ile Tyr Asn ASP Glu Ala ASp Pro Leu val 
290 295 300 

Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASp val Thr Tyr Ala Ala 
305 310 315 320 

Met val val Lys val Ile Ala Gln His Gln Asn Leu Leu Leu Ala Asn 
325 330 335 

Thr Thr Ser Ala phe Pro Tyr Ala Leu Arg Ser Asn ASp Asn Ala phe 
340 345 350 

Leu Ser Tyr His Pro His Pro Phe Ala Gln Arg Thr Leu Thr Ala Arg 
355 360 365 

Phe Gln val Asn Asn Thr Arg Pro Pro His Val Gln Leu Leu Arg Lys 
370 375 380 

Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASp Glu Glu Gln 
385 390 395 400 

Leu Trp Ala Glu val Ser Gln Ala Gly Thr Val Leu ASP Ser Asn His 
405 410 415 

Thr Val Gly val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASp 
420 425 430 

Ala Trp Arg Ala Ala Val Leu Ile Tyr Ala Ser ASp ASp Thr Arg Ala 
435 440 445 

His Pro Asn Arg Ser val Ala Val Thr Leu Arg Leu Arg Gly Val Pro 
450 455 460 

Pro Gly Pro Gly Leu val Tyr val Thr Arg Tyr Leu ASp Asn Gly Leu 
465 470 475 480 
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Cys Ser Pro ASP Gly Glu Trp Arg Arg Leu Gl y Arg Pro val phe Pro 
485 490 495 

Thr Ala Glu Gln 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 Gln Leu Val Leu Val Trp Ser ASp Glu His val Gly Ser Lys 
565 570 575 

Cys Leu Trp Thr Tyr Glu rle Gln phe Ser Gln 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 

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

<400> 

13 
653 
PRT 

645 650 

hrDuA variant 

13 

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 Gln Gln Leu Asn Leu Ala Tyr val Gly Ala val 
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65 70 75 80 

Pro His Arg Gly Ile Lys Gln 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 Gln 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 Gln Gln 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 Gln 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 

cys His ASp Gly Thr Asn phe phe Thr Gly Glu Ala Gly val Arg Leu 
245 250 255 

ASp Tyr Ile Ser Leu His Arg Lys Gly Ala Arg Ser Ser Ile Ser Ile 
260 265 270 

Leu Glu Gln Glu Lys val val Ala Gln Gln Ile Arg Gln Leu phe Pro 
275 280 285 

Lys phe Ala ASp Thr Pro Ile Tyr Asn ASP Glu Ala ASP Pro Leu val 
290 295 300 

Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASp val Thr Tyr Ala Ala 
305 310 315 320 

Met val val Lys val Ile Ala Gln His Gln Asn Leu Leu Leu Ala Asn 
325 330 335 

Thr Thr Ser Ala phe Pro Tyr Ala Leu Leu Ser Asn ASp Asn Ala phe 
340 345 350 
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Leu Ser Tyr His Pro His Pro phe Thr Gln Arg Thr Leu Thr Ala Arg 
355 360 365 

phe Gln val Asn Asn Thr Arg Pro Pro His val Gln Leu Leu Arg Lys 
370 375 380 

Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASp Glu Glu Gln 
385 390 395 400 

Leu Trp Ala Glu val Ser Gln Ala Gly Thr val Leu ASp Ser Asn His 
405 410 415 

Thr Val Gly val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASP 
420 425 430 

Ala Trp Arg Ala Ala val Leu Ile Tyr Ala Ser ASp ASp Thr Arg Ala 
435 440 445 

His Pro Asn Arg Ser Val Ala val Thr Leu Arg Leu Arg Gly val 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 Gln 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 Gln Leu Val Leu Val Trp Ser ASp Glu His val Gly Ser Lys 
565 570 575 

Cys Leu Trp Thr Tyr Glu Ile Gln phe Ser Gln 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 
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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 

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

<400> 

14 
653 
PRT 

645 650 

hIDUA variant 

14 

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 Gln Gln Leu Asn Leu Ala Tyr val Gly Ala val 
65 70 75 80 

Pro His Arg Gly Ile Lys Gln 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 Gln 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 Gln Gln 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 Gln 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 
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210 215 220 

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

cys His ASp Gly Thr Asn phe phe Thr Gly Glu Ala Gly val Arg Leu 
245 250 255 

ASP Tyr rle Ser Leu His Arg Lys Gly Ala Arg Ser Ser rle Ser rle 
260 265 270 

Leu Glu Gln Glu Lys Val val Ala Gln Gln rle Arg Gln Leu phe Pro 
275 280 285 

Lys phe Ala ASp Thr Pro rle Tyr Asn ASp Glu Ala ASp Pro Leu val 
290 295 300 

Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASp val Thr Tyr Ala Ala 
305 310 315 320 

Met val val Lys val rle Ala Gln His Gln Asn Leu Leu Leu Ala Asn 
325 330 335 

Thr Thr Ser Ala phe Pro Tyr Ala Leu Leu Ser Asn ASp Asn Ala Phe 
340 345 350 

Leu Ser Tyr His Pro His Pro phe Ala Gln Arg Thr Leu Thr Ala Arg 
355 360 365 

phe Gln val Asn Asn Thr Arg Pro Pro His val Gln Leu Leu Arg Lys 
370 375 380 

Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASp Glu Glu Gln 
385 390 395 400 

Leu Trp Ala Glu Val Ser Gln Ala Gly Thr Val Leu ASp Ser Asn His 
405 410 415 

Thr val Gly val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASp 
420 425 430 

Ala Trp Arg Ala Ala val Leu rle Tyr Ala Ser ASP ASp Thr Arg Ala 
435 440 445 

Asn Pro Asn Arg Ser val Ala Val Thr Leu Arg Leu Arg Gly val 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 
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Thr Ala Glu Gln 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 Gln Leu val Leu Val Trp Ser ASp Glu His Val Gly Ser Lys 
565 570 575 

Cys Leu Trp Thr Tyr Glu Ile Gln phe Ser Gln 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> 15 
<211> 653 
<212> PRT 
<213> hIDUA variant 

<400> 15 

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 Gln Gln Leu Asn Leu Ala Tyr Val Gly Ala Val 
65 70 75 80 
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Pro His Arg Gly Ile Lys Gln 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 Gln 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 Gln Gln 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 Gln 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 

Cys His ASp Gly Thr Asn phe Phe Thr Gly Glu Ala Gly val Arg Leu 
245 250 255 

ASp Tyr Ile Ser Leu His Arg Lys Gly Ala Arg Ser Ser Ile Ser Ile 
260 265 270 

Leu Glu Gln Glu Lys Val val Ala Gln Gln Ile Arg Gln Leu phe Pro 
275 280 285 

Lys phe Ala ASp Thr Pro Ile Tyr Asn ASp Glu Ala ASp Pro Leu Val 
290 295 300 

Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASp Val Thr Tyr Ala Ala 
305 310 315 320 

Met val val Lys val Ile Ala Gln His Gln Asn Leu Leu Leu Ala Asn 
325 330 335 

Thr Thr Ser Ala phe Pro Tyr Ala Leu Leu Ser Asn ASp Asn Ala phe 
340 345 350 

Leu Ser Tyr His Pro His Pro phe Ala Gln Arg Thr Leu Thr Ala Arg 
page 35 



355 360 365 

phe Gln val Asn Asn Thr Arg Pro Pro His val Gln Leu Leu Arg Lys 
370 375 380 

Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASP Glu Glu Gln 
385 390 395 400 

Leu Trp Ala Glu Val Ser Gln Ala Gly Thr val Leu ASp Ser Asn His 
405 410 415 

Thr val Gly val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASp 
420 425 430 

Ala Trp Arg Ala Ala val Leu Ile Tyr Ala Ser ASp ASp Thr Arg Ala 
435 440 445 

His Pro Asn Arg Ser Ile Ala val Thr Leu Arg Leu Arg Gly Val 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 Gln 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 Gln Leu val Leu Val Trp Ser ASp Glu His Val Gly Ser Lys 
565 570 575 

Cys Leu Trp Thr Tyr Glu Ile Gln phe Ser Gln 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 
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val Pro val Pro Arg Gly Pro Pro Ser Pro Gly Asn Pro 
645 650 

<210> 16 
<211> 653 
<212> PRT 
<213> hrOUA variant 

<400> 16 

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 Gln Gln Leu Asn Leu Ala Tyr Val Gly Ala val 
65 70 75 80 

Pro His Arg Gly rle Lys Gln 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 Gln 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 Gln Gln val phe Glu Trp Lys ASp Leu val Ser Ser Leu Ala 
145 150 155 160 

Arg Arg Tyr rle 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 Gln 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 
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phe His Thr Pro Pro Arg Ser Pro Leu Ser Trp Gly Leu Leu Arg His 
225 230 235 240 

Cys His ASp Gly Thr Asn phe phe Thr Gly Glu Ala Gly val Arg Leu 
245 250 255 

ASp Tyr Ile Ser Leu His Arg Lys Gly Ala Arg Ser Ser Ile Ser Ile 
260 265 270 

Leu Glu Gln Glu Lys Val val Ala Gln Gln Ile Arg Gln Leu phe Pro 
275 280 285 

Lys phe Ala ASp Thr Pro Ile Tyr Asn ASp Glu Ala ASp Pro Leu Val 
290 295 300 

Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASp val Thr Tyr Ala Ala 
305 310 315 320 

Met val val Lys val Ile Ala Gln His Gln Asn Leu Leu Leu Ala Asn 
325 330 335 

Thr Thr Ser Ala phe Pro Tyr Ala Leu Leu Ser Asn ASp Asn Ala phe 
340 345 350 

Leu Ser Tyr His Pro His Pro phe Ala Gln Arg Thr Leu Thr Ala Arg 
355 360 365 

Phe Gln val Asn Asn Thr Arg Pro Pro His Val Gln Leu Leu Arg Lys 
370 375 380 

Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASP Glu Glu Gln 
385 390 395 400 

Leu Trp Ala Glu Val Ser Gln Ala Gly Thr Val Leu ASp Ser Asn His 
405 410 415 

Thr val Gly val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASp 
420 425 430 

Ala Trp Arg Ala Ala Val Leu Ile Tyr Ala Ser ASP ASp Thr Arg Ala 
435 440 445 

His Pro Asn Arg Ser val Ala Val Thr Leu Arg Leu Arg Gly Val 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 Gln phe Arg Arg Met Arg Ala Ala Glu ASp Pro val Ala 
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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 Gln Leu val Leu val Trp Ser ASp Glu His val Gly Ser Lys 
565 570 575 

Cys Leu Trp Thr Tyr Glu rle Gln phe Ser Gln ASp Gly Lys Thr 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> 17 
<211> 653 
<212> PRT 
<213> hrDUA variant 

<400> 17 

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 Gln Gln Leu Asn Leu Ala Tyr val Gly Ala val 
65 70 75 80 

Pro His Arg Gly rle Lys Gln val Arg Thr His Trp Leu Leu Glu Leu 
85 90 95 
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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 Gln 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 Gln Gln 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 Gln 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 

Cys His ASp Gly Thr Asn phe phe Thr Gly Glu Ala Gly val Arg Leu 
245 250 255 

ASp Tyr Ile Ser Leu His Arg Lys Gly Ala Arg Ser Ser Ile Ser Ile 
260 265 270 

Leu Glu Gln Glu Lys val val Ala Gln Gln Ile Arg Gln Leu phe Pro 
275 280 285 

Lys phe Ala ASp Thr Pro Ile Tyr Asn ASp Glu Ala ASp Pro Leu val 
290 295 300 

Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala ASp val Thr Tyr Ala Ala 
305 310 315 320 

Met val val Lys val Ile Ala Gln His Gln Asn Leu Leu Leu Ala Asn 
325 330 335 

Thr Thr Ser Ala Phe Pro Tyr Ala Leu Leu Ser Asn ASp Asn Ala Phe 
340 345 350 

Leu Ser Tyr His Pro His Pro Phe Ala Gln Arg Thr Leu Thr Ala Arg 
355 360 365 
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phe Gln val Asn Asn Thr Arg Pro Pro His Val Gln Leu Leu Arg Lys 
370 375 380 

Pro val Leu Thr Ala Met Gly Leu Leu Ala Leu Leu ASp Glu Glu Gln 
385 390 395 400 

Leu Trp Ala Glu val Ser Gln Ala Gly Thr Val Leu ASp Ser Asn His 
405 410 415 

Thr val Gly val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala ASp 
420 425 430 

Ala Trp Arg Ala Ala Val Leu Ile Tyr Ala Ser ASP ASp Thr Arg Ala 
435 440 445 

His Pro Asn Arg Ser val Ala val Thr Leu Arg Leu Arg Gl y Val 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 Gln 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 Gln Leu val Leu val Trp Ser ASp Glu His val Gly Ser Lys 
565 570 575 

Cys Leu Trp Thr Tyr Glu Ile Gln phe Ser Gln 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 Thr 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 
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645 650 
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