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agttctccac
ttgtcggcac
tgctgacggc
tgaaatggct

cgctgaagtt
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gatcgtgaac
aagcccgeca
cgatgatacc
ccagatggaa
attcgtcagt
gatagcttcc
tgcgtggatc
ctttggtttt
catggcgaac
gctaaaagat
ggttaatcct

tgatctgcaa

ggtattgtga
accgaggtta
tatcgactgt
atggcgcgcc
tttgataaag
ctctccgctg
gataaagtga
aaacccaagc
cggttttctg
aaatacggca
tccgcgccaa

aacCacgcCaaa

cttccctgat
agatcgttcg
tttacggcta
gcagtactca
atattcgcca
aggataaatc
acgccagcecc
attgggaacc
acagcaccag
agcagcaggg

ccaccattgc

cggecggegcet

ctgttgttct
cgatgaatac
tggctacgtg
ggggaccgtc
gaactactgg
cattctgcag
cgataagctg
gtttgatgtg
cgaaattgat
catggcggtc
ggcgegggaa

gctgeccgegce

60

120

180

240

300

360

420

480

540

600

660

720



tacgaccagc
gcgctgaccg
aacggcctgg
caggatgcga
acctacggta
tatccgggcc
ggtgatgatg
cataacggcg
cagccggaga
gcgacgcaga
ctggcgtgga
aaacaggcgc
cataccggcg
actggaaaat
ccgcagtcgg
gatctgttcg
gataagcaac
cgggatctca
gaaaacgatc
gtcaacgatg
accagcatgc
agcgccagtg
ggggcgaaaa
gatctgtttg

cagacgctgt

cggcaccgat
ccgatcagaa
ctggctaccc
aggccattat
tcggcctgca
tcgtttttgg
tcgatatctt
agtgggtgaa
cctttaccgt
ccgcctatgc
cgcaccagat
tgaccattaa
cctatccgga
gggactggaa
gctatatcgc
cgttcctgtg
cgcgcttcac
acctgcggtt
cgcgeegeca
acggaaaaac
tcaagcgcac
gctatgaaac
tcctctacga

gcgggaaacc

caaaacgcta

gctcgaccgc
ccgggaaact

gaccactagc

ggtcaatggg
cggegegesc
tcacaacggc
tgccgaaaaa
gatgttgagc
ttggcgcacg
caaagcgcgc
gaaggccaaa
ctggtactac
tcgccagccc
agggttgctg
caactggaac
gggcggtgceg
cgccgatcag
gttcttaccg
actggtggat
ctatcagcaa
ggtggttgcc
cacccaggac
agctctgcag
gcagcaggaa

cggtaacgac

ccggcaaaag
atcgccgcegc
aatatgtggg
ccgcagtttg
tatgacgtca
accatttcat
ctttccgecg
cgcaaggaga
ctgcacggca
gcctgggatg
aactggccgg
gccgatgtga
ggccacgacc
tcgtttgatt
aactcgccgc
gatcgagtta
gcgtgggatg
gcgctgaagg
aaactggcga
ccgggatcgg
gcggtcccag
gggccaaccg
ggtgataagt
gtgatactgg

gtcaccggct

ggaccgatgg
agttcgcgca
tgattggcaa
gttggtatgc
ccggcaatac
ggggatccac
agaagccggg
ctattgcggt
acgtcattaa
gcaaagaggt
agtggacgca
acggcaatat
cgegtttgcec
tgaatccgaa
aaaaagacta
ctgagatcga
tgatccgcca
acgccaccgc
gctgggacgg
cgattcttaa
cgcegtttgg
gctcgctgaa
cgccaatccc
cggegetgga

ggaaaacccc

cgcgctgetg
aagcggcegct
aaacaaagcc
gccggegtac
gcegtttgec
cgceggtttt
ctattaccag
caaagacggc

aaccgatact

ggcgtccctg
gcaggeggec
cggctatgtg
ggttcccggc
agtgtataac
cccggectct
cacgatcctc
aaccagccgt
gaacctggcg
tgaaaacctt
cgcctggetg
caagtggtac
catcagcgtg
gcaggeggtc
cgacgcttgg

tgccatggceg

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



cttaccttcc

catcaggcgg
tcgggtaacc
gcgeccggatg

ggccgtaaat

gtgctgcagg

<210> 2
<211> 846
<212> PRT
<213> Kluy

<400> 2

Met Lys Asn
1

Ile Cys Cys

Val Ile

35

Lys

Thr
50

Asp Tyr

Arg Leu Phe

65

Ser Glu Vval

Gln Asn Tyr

Ala Glu Asp

gggccaataa
agtaccagaa
gcccggttct
gcaaagccga
cgctgtggtt

tacagcgcta

vera

Arg Asn

Ser Ser Le

20

Val Arg As

Arg Leu Ph

Gln Met G1

70

Leu Gly

85

Ly

Trp Pro As

100

Lys Ser Il

cttcttcggec gtgccgecagg

ccgecggtacg gaaaacgaca

tgcctgggat gtggtggcgc

taagcactat gacgatcagc

aacgcctcag gacgttgacg

a

Arg

u

p

e

u

S

p

e

citrophila

Met

Ser

Glu

Tyr

55

Met

Ala

Ser

Leu

Ile

Ala

Tyr

40

Gly

Ala

Phe

Ile

Gln

Val

Leu

25

Gly

Tyr

Arg

Val

Arg

105

Gly

Asn

10

Ala

Met

Gly

Arg

Ser

90

Ala

Tyr

Gly

Ala

Pro

Tyr

Ser

75

Phe

Gln

Ala

cggcagcaaa
tgattgtctt
cggggcaaag
tgaaaatgta

agcacaaaga

Ile Val Thr

Pro
30

Ser Pro

Ile
45

His Tyr

Val
60

Val Ala

Thr Gln Gly

Asp Lys Asp

Ile Ala Ser

110

Asp Gly Met

agaggcgcgt
ctcaccgacg
cggttttatc
cgagagcttt

gtctcaggaa

Ser Leu

15

Thr Glu

Ala Asp

Gln Asp

Thr Val

80

Ile
95

Arg
Ser

Leu

Asn Ala

2280

2340

2400

2460

2520

2541



Trp

Phe

145

Ala

Ser

Gly

Asn

Leu

225

Tyr

Gly

Ala

Thr

Ala
305

Ile

130

Ser

Met

Glu

Lys

Pro

210

Lys

Asp

Ala

Gln

Ser

290

Ile

115

Asp

Thr

Ile

Ile

Gln

195

Ser

Phe

Gln

Leu

Phe

275

Asn

Met

Lys

Phe

Phe

Asp

180

Gln

Ala

Asp

Pro

Leu

260

Ala

Met

Val

Val

Gly

Val

165

Asn

Gly

Pro

Leu

Ala

245

Ala

Gln

Trp

Asn

Asn

Phe

150

Gly

Leu

Met

Thr

Gln

230

Pro

Leu

Ser

Val

Gly
310

Ala

135

Lys

Thr

Ala

Ala

Thr

215

Asn

Met

Thr

Gly

Ile

295

Pro

120

Ser

Pro

Met

Leu

Val

200

Ile

Thr

Leu

Ala

Ala

280

Gly

Gln

Pro

Lys

Ala

Leu

185

Phe

Ala

Gln

Asp

Asp

265

Asn

Lys

Phe

Asp

His

Asn

170

Thr

Asn

Ala

Thr

Arg

250

Gln

Gly

Asn

Gly

Lys

Trp

155

Arg

Ala

Gln

Arg

Ala

235

Pro

Asn

Leu

Lys

Trp
315

Leu

140

Glu

Phe

Leu

Leu

Glu

220

Ala

Ala

Arg

Ala

Ala

300

Tyr

125

Leu

Pro

Ser

Lys

Lys

205

Ser

Leu

Lys

Glu

Gly

285

Gln

Ala

Pro

Phe

Asp

Asp

190

Trp

Ala

Leu

Gly

Thr

270

Tyr

Asp

Pro

Gln

Asp

Ser

175

Lys

Leu

Tyr

Pro

Thr

255

Ile

Pro

Ala

Ala

Gln

Val

160

Thr

Tyr

Val

Pro

Arg

240

Asp

Ala

Thr

Lys

Tyr
320



Thr

Thr

Ser

Glu

Trp

385

Gln

Lys

Asp

Ala

Thr

465

His

Pro

Asp

Tyr

Pro

Trp

Lys

370

Val

Pro

Thr

Gly

Lys

450

Ile

Thr

Val

Leu

Gly

Phe

Gly

355

Leu

Lys

Glu

Asp

Lys

435

Asn

Asn

Gly

Pro

Asn

Ile

Ala

340

Ser

Ser

Met

Thr

Thr

420

Glu

Trp

Trp

Ala

Gly

500

Pro

Gly

325

Tyr

Thr

Ala

Leu

Phe

405

Ala

Val

Pro

Tyr

Tyr

485

Thr

Lys

Leu

Pro

Ala

Glu

Ser

390

Thr

Thr

Ala

Glu

Tyr

470

Pro

Gly

Val

His

Gly

Gly

Lys

375

Arg

Val

Gln

Ser

Trp

455

Ala

Asp

Lys

Tyr

Gly

Leu

Phe

360

Pro

Lys

Trp

Thr

Leu

440

Thr

Asp

Arg

Trp

Asn

Ala

Val

345

Gly

Gly

Glu

Arg

Ala

425

Leu

Gln

Val

Gln

Asp

505

Pro

Gly

330

Phe

Asp

Tyr

Thr

Thr

410

Tyr

Ala

Gln

Asn

Pro

490

Trp

Gln

Tyr

Gly

Asp

Tyr

Ile

395

Leu

Ala

Trp

Ala

Gly

475

Gly

Lys

Ser

Asp

His

Val

Gln

380

Ala

His

Lys

Thr

Ala

460

Asn

His

Gly

Gly

Val

Asn

Asp

365

His

Val

Gly

Ala

His

445

Lys

Ile

Asp

Leu

Tyr

Thr

Gly

350

Ile

Asn

Lys

Asn

Arg

430

Gln

Gln

Gly

Pro

Leu

510

Ile

Gly

335

Thr

Phe

Gly

Asp

Val

415

Ala

Met

Ala

Tyr

Arg

495

Ser

Ala

Asn

Ile

Ala

Glu

Gly

400

Ile

Trp

Lys

Leu

Val

480

Leu

Phe

Asn



Trp

Phe

545

Asp

Gln

Lys

Val

Gly

625

Thr

Gly

Thr

Leu

Gly
705

Asn

530

Leu

Lys

Thr

Asp

Asp

610

Lys

Ser

Lys

Gly

Gln

690

Lys

515

Asn

Trp

Gln

Ser

Ala

595

Lys

Thr

Met

Trp

Ser

675

Gly

Pro

Ser

Gly

Pro

Arg

580

Thr

Leu

Tyr

Leu

Tyr

660

Leu

Asp

Gln

Pro

Gly

Arg

565

Arg

Ala

Ala

Gln

Lys

645

Ser

Asn

Lys

Gln

Gln

Ala

550

Phe

Asp

Asn

Ser

Gln

630

Arg

Ala

Ile

Ser

Glu
710

Lys

535

Asp

Thr

Leu

Leu

Trp

615

Pro

Thr

Ser

Ser

Pro

695

Val

520

Asp

Arg

Ala

Asn

Ala

600

Asp

Gly

Val

Gly

Val

680

Ile

Ile

Tyr

Val

Asp

Leu

585

Glu

Gly

Ser

Val

Tyr

665

Gly

Pro

Leu

Pro

Thr

Gln

570

Arg

Asn

Glu

Ala

Ala

650

Glu

Ala

Gln

Ala

Ala

Glu

555

Ala

Leu

Asp

Asn

Ile

635

Ala

Thr

Lys

Ala

Ala
715

Ser

540

Ile

Trp

Phe

Pro

Leu

620

Leu

Val

Thr

Ile

Val

700

Leu

525

Asp

Asp

Asp

Leu

Arg

605

Val

Asn

Pro

Gln

Leu

685

Asp

Asp

Leu

Thr

Val

Pro

590

Arg

Asn

Ala

Ala

Asp

670

Tyr

Leu

Asp

Phe

Ile

Ile

575

Ala

Gln

Asp

Trp

Pro

655

Gly

Glu

Phe

Ala

Ala

Leu

560

Arg

Leu

Leu

Asp

Leu

640

Phe

Pro

Ala

Gly

Trp
720



Gln Thr Leu Ser Lys Arg Tyr Gly Asn Asp Val Thr Gly Trp Lys Thr
725 730 735

Pro Ala Met Ala Leu Thr Phe Arg Ala Asn Asn Phe Phe Gly Val Pro
740 745 750

Gln Ala Ala Ala Lys Glu Ala Arg His Gln Ala Glu Tyr Gln Asn Arg
755 760 765

Gly Thr Glu Asn Asp Met Ile Val Phe Ser Pro Thr Ser Gly Asn Arg
770 775 780

Pro Val Leu Ala Trp Asp Val Val Ala Pro Gly Gln Ser Gly Phe Ile
785 790 795 800

Ala Pro Asp Gly Lys Ala Asp Lys His Tyr Asp Asp Gln Leu Lys Met
805 810 815

Tyr Glu Ser Phe Gly Arg Lys Ser Leu Trp Leu Thr Pro Gln Asp Val
820 825 830

Asp Glu His Lys Glu Ser Gln Glu Val Leu Gln Val Gln Arg
835 840 845

<210> 3

<211> 2295

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic PGA nucleotide sequence for variant 1

<400> 3
agcaatatgt gggtgattgg caaaaacaaa gcccaggatg cgaaggccat tatggtcaat

gggccgcagt ttggttggta tgtgccggecg tacacctacg gtatcggecct gcacggegeg
ggctatgacg tcaccggcaa tacgccgttt gcctatccgg gecctcgtttt tggtcacaac

ggcaccattt catggggatc caccgccggt ggtggtgatg atgtcgatat ctttgccgaa

60

120

180

240



aaactttccg
agccgcaagg
acgctgcacg
cgegectggg
aaaaactggc
tacgccgatg
cccggecacg
ctgtcgtttg
aacaactcgc
gcggatcgag
caggcgtggg
ccggecgctga
gataaactgg
caaccgggat
gccgeggtcc
gacgggccaa
cagggtgata
gaagtaatac
gacgtcaccg
ggcgtgcecgc
acggaaaacg
gatgtggtgg
tatgacgatc
caggacgttg

gaggttaaga

ccgagaagcc
agactattgc
gcaacgtcat
atggcaaaga
cggagtggac
tgaacggcaa
acccgegttt
atttgaatcc
cgcaaaaaga
ttactgagat
atgtgatccg
aggacgccac
cgagctggga
cggcgattct
cagcgccgtt
ccggctcgcet
agtcgccaat
tggcggegcet
gctggaaaac
aggcggeasgc
acatgattgt
cgeegggscea
agctgaaaat
acgagcacca

tcgttcgcga

gggctattac
ggtcaaagac
taaaaccgat
ggtggegtcc
gcagcaggeg
tatcggctat
gccggttccc
gaaagtgtat
ctacccggcc
cgacacgatc
ccaaaccagc
cgcgaacctg
cggcgaaaac
taacgcctgg
tggtaagtgg
gaacatcagc
cccgeaggceg
ggacgacgct
ccctgeccatg
aaaagaggcg
cttctcaccg
aagcggtttt
gtacgagagc
agagtctcag

tgaatacggc

cagcataacg
ggccagecegs
actgcgacgc
ctgctggcegt
gccaaacagg
gtgcataccg
ggcactggaa
aacccgcagt
tctgatctgt
ctcgataagc
cgtcgggatc
gcggaaaacg
cttgtcaacg
ctgaccagca
tacagcgcca
gtgggggcga
gtcgatctgt
tggcagacgc
gcgcttacct
cgtcatcagg
acgtcgggta
atcgcgccgg
tttggccgta
gaagtgctgc

atgccgcata

gcgagtgggt
agacctttac
agaccgccta
ggacgcacca
cgctgaccat
gcgcctatcc
aatgggactg
cgggctatat
tcgegttcect
aaccgcgctt
tcaacctgcg
atccgecgcecg
atgacggaaa
tgctcaagcg
gtggctatga
aaatcctcta
ttggcgggaa
tgtcaaaacg
tccgggccaa
cggagtacca
accgcccggt
atggcaaagc
aatcgctgtg
aggtacagtt

tttacgccga

gaagatgttg
cgtttggcegc
tgccaaagcg
gatgaaggcc
taactggtac
ggatcgccag
gaaagggttg
cgccaactgg
gtggegcgst
caccgccgat
gttgttctta
ccaactggtg
aacctatcag
cacggtggtt
aaccacccag
cgaagctctg
accgcagcag
ctacggtaac
taacttcttc
gaaccgcggt
tcttgecctgg
cgataagcac
gttaacgcct
ggatcagacc

tgatacctat

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



cgactgtttt
gcgegecegea
gataaagata
tccgctgagg
aaagtgaacg
cccaagcatt
ttctctgaca
tacggcaagc
gcgccaacca
acgcaaacgg
<210> 4

<211> 763
<212> PRT

<213>

<220>
<223>

<400> 4
Ser Asn Met

1

Ile Met Val

Tyr Gly Ile
35

Pro Phe Ala
50

Trp Gly Ser
65

acggctatgg
gtactcaggg
ttcgccagaa
ataaatccat
ccagccccga
gggaaccgtt
gcaccagcga
agcagggcat
ccattgcggc

cgtaa

ctacgtggtg
gaccgtctcc
ctactggccg
tctgcagggc
taagctgtta
tgatgtggcg
aattgataac

ggcggtcttt

gCgggaaagc

Artificial Sequence

Trp Val Ile
5

Asn Gly Pro
20

Gly Leu His

Tyr Pro Gly

Thr Ala Gly
70

Gly Lys

Gln Phe

Gly Ala
40

Leu Val
55

Gly Gly

gcgcaggatc
gaggtgctgg
gattctattc
tatgccgatg
ccccagcagt
atgatttttg
ctggcgctgc
aaccagctga

gcctatccgc

Asn Lys Ala
10

Gly Trp Tyr
25

Gly Tyr Asp

Phe Gly His

Asp Asp Val
75

gcctgttcca
gcaaagcatt
gcgcgcagat
gcatgaatgc
tctccacctt
tcggcaccat
tgacggcgct
aatggctggt

tgaagtttga

synthetic PGA protein sequence for variant 1

gatggaaatg
cgtcagtttt
agcttccctc
gtggatcgat
tggttttaaa
ggcgaaccgt
aaaagacaaa
taatccttcc

tctgcaaaac

Gln Asp

Val Pro

Val Thr

45

Asn
60

Asp Ile

Ala Lys Ala

15

Ala Tyr Thr
30

Gly Asn Thr

Thr Ile Ser

Phe Ala Glu

80

1800

1860

1920

1980

2040

2100

2160

2220

2280

2295



Lys

Val

Pro

Thr

Gly

145

Lys

Ile

Thr

Val

Leu

225

Asn

Leu

Lys

Leu

Lys

Glu

Asp

130

Lys

Asn

Asn

Gly

Pro

210

Asn

Asn

Trp

Gln

Ser

Met

Thr

115

Thr

Glu

Trp

Trp

Ala

195

Gly

Pro

Ser

Gly

Pro

Ala

Leu

100

Phe

Ala

Val

Pro

Tyr

180

Tyr

Thr

Lys

Pro

Gly

260

Arg

Glu

85

Ser

Thr

Thr

Ala

Glu

165

Tyr

Pro

Gly

Val

Gln

245

Ala

Phe

Lys

Arg

Val

Gln

Ser

150

Trp

Ala

Asp

Lys

Tyr

230

Lys

Asp

Thr

Pro

Lys

Trp

Thr

135

Leu

Thr

Asp

Arg

Trp

215

Asn

Asp

Arg

Ala

Gly

Glu

Arg

120

Ala

Leu

Gln

Val

Gln

200

Asp

Pro

Tyr

Val

Asp

Tyr

Thr

105

Thr

Tyr

Ala

Gln

Asn

185

Pro

Trp

Gln

Pro

Thr

265

Gln

Tyr

90

Ile

Leu

Ala

Trp

Ala

170

Gly

Gly

Lys

Ser

Ala

250

Glu

Ala

Gln

Ala

His

Lys

Thr

155

Ala

Asn

His

Gly

Gly

235

Ser

Ile

Trp

His

Val

Gly

Ala

140

His

Lys

Ile

Asp

Leu

220

Tyr

Asp

Asp

Asp

Asn

Lys

Asn

125

Arg

Gln

Gln

Gly

Pro

205

Leu

Ile

Leu

Thr

Val

Gly

Asp

110

Val

Ala

Met

Ala

Tyr

190

Arg

Ser

Ala

Phe

Ile

270

Ile

Glu

95

Gly

Ile

Trp

Lys

Leu

175

Val

Leu

Phe

Asn

Ala

255

Leu

Arg

Trp

Gln

Lys

Asp

Ala

160

Thr

His

Pro

Asp

Trp

240

Phe

Asp

Gln



Thr

Asp

305

Asp

Lys

Ser

Lys

Gly

385

Gln

Lys

Thr

Ala

Ala
465

Ser

290

Ala

Lys

Thr

Met

Trp

370

Ser

Gly

Pro

Leu

Met

450

Ala

275

Arg

Thr

Leu

Tyr

Leu

355

Tyr

Leu

Asp

Gln

Ser

435

Ala

Ala

Arg

Ala

Ala

Gln

340

Lys

Ser

Asn

Lys

Gln

420

Lys

Leu

Lys

Asp

Asn

Ser

325

Gln

Arg

Ala

Ile

Ser

405

Glu

Arg

Thr

Glu

Leu

Leu

310

Trp

Pro

Thr

Ser

Ser

390

Pro

Val

Tyr

Phe

Ala
470

Asn

295

Ala

Asp

Gly

Val

Gly

375

Val

Ile

Ile

Gly

Arg

455

Arg

280

Leu

Glu

Gly

Ser

Val

360

Tyr

Gly

Pro

Leu

Asn

440

Ala

His

Arg

Asn

Glu

Ala

345

Ala

Glu

Ala

Gln

Ala

425

Asp

Asn

Gln

Leu

Asp

Asn

330

Ile

Ala

Thr

Lys

Ala

410

Ala

Val

Asn

Ala

Phe

Pro

315

Leu

Leu

Val

Thr

Ile

395

Val

Leu

Thr

Phe

Glu
475

Leu

300

Arg

Val

Asn

Pro

Gln

380

Leu

Asp

Asp

Gly

Phe

460

Tyr

285

Pro

Arg

Asn

Ala

Ala

365

Asp

Tyr

Leu

Asp

Trp

445

Gly

Gln

Ala

Gln

Asp

Trp

350

Pro

Gly

Glu

Phe

Ala

430

Lys

Val

Asn

Leu

Leu

Asp

335

Leu

Phe

Pro

Ala

Gly

415

Trp

Thr

Pro

Arg

Lys

Val

320

Gly

Thr

Gly

Thr

Leu

400

Gly

Gln

Pro

Gln

Gly
480



Thr

Val

Pro

Glu

Glu

545

Glu

Asp

Asp

Val

Arg

625

Ser

Ala

Gln

Glu

Leu

Asp

Ser

530

His

Val

Asp

Arg

Ser

610

Gln

Ala

Trp

Phe

Asn

Ala

Gly

515

Phe

Gln

Lys

Thr

Leu

595

Glu

Asn

Glu

Ile

Ser

Asp

Trp

500

Lys

Gly

Glu

Ile

Tyr

580

Phe

Val

Tyr

Asp

Asp

660

Thr

Met

485

Asp

Ala

Arg

Ser

Val

565

Arg

Gln

Leu

Trp

Lys

645

Lys

Phe

Ile

Val

Asp

Lys

Gln

550

Arg

Leu

Met

Gly

Pro

630

Ser

Val

Gly

Val

Val

Lys

Ser

535

Glu

Asp

Phe

Glu

Lys

615

Asp

Ile

Asn

Phe

Phe

Ala

His

520

Leu

Val

Glu

Tyr

Met

600

Ala

Ser

Leu

Ala

Lys

Ser

Pro

505

Tyr

Trp

Leu

Tyr

Gly

585

Ala

Phe

Ile

Gln

Ser

665

Pro

Pro

490

Gly

Asp

Leu

Gln

Gly

570

Tyr

Arg

Val

Arg

Gly

650

Pro

Lys

Thr

Gln

Asp

Thr

Val

555

Met

Gly

Arg

Ser

Ala

635

Tyr

Asp

His

Ser

Ser

Gln

Pro

540

Gln

Pro

Tyr

Ser

Phe

620

Gln

Ala

Lys

Trp

Gly

Gly

Leu

525

Gln

Leu

His

Val

Thr

605

Asp

Ile

Asp

Leu

Glu

Asn

Phe

510

Lys

Asp

Asp

Ile

Val

590

Gln

Lys

Ala

Gly

Leu

670

Pro

Arg

495

Ile

Met

Val

Gln

Tyr

575

Ala

Gly

Asp

Ser

Met

655

Pro

Phe

Pro

Ala

Tyr

Asp

Thr

560

Ala

Gln

Thr

Ile

Leu

640

Asn

Gln

Asp



675

Val Ala

690

Met

Thr
705

Ser Glu

Tyr Gly Lys

Val Asn Pro

Pro Leu Lys

755

<210> 5

<211> 2295
<212> DNA
<213>

<220>
<223>

<400> 5
agcaatatgt

gggccgeagt
ggctatgacg
ggcaccattt
aaactttccg
agccgcaagg
acgctgcacg
cgegectggg

aaaaactggc

Ile Phe

Ile Asp

Val

Asn

680

Gly Thr

695

Leu Ala

710

Gln Gln

725

Ser Ala

740

Phe Asp

gggtgattgg

ttggttggta
tcaccggcaa
catggggatc
ccgagaagcc
agactattgc
gcaacgtcat

atggcaaaga

cggagtggac

Gly

Pro

Leu

Met Ala

Thr Thr

Gln Asn

760

Artificial Sequence

caaaaacaaa
tgtgccggceg
tacgccgttt
caccgeccggt
gggctattac
ggtcaaagac
taaaaccgat
ggtggegtcc

gCagcaggcg

Met Ala Asn

Thr
715

Leu Leu

Val Phe

730

Asn

Ile
745

Ala Ala

Thr Gln Thr

gcccaggatg

tatacctacg
gcctatccgg
ggtggtgatg
cagcataacg
ggccagecegs
actgcgacgc
ctgctggcegt

gccaaacagg

685

Arg Phe Ser

700

Ala Leu Lys

Gln Leu

Lys

Ser
750

Arg Glu

synthetic PGA nucleotide sequence for variant 6

cgaaggccat
gtatcggcct
gcctegtttt
atgtcgatat
gcgagtgggt
agacctttac
agaccgccta
ggacgcacca

cgctgaccat

Asp Ser

Asp Lys
720

Trp Leu
735

Ala Tyr

tatggtcaat
geacggegeg
tggtcacaac
ctttgccgaa
gaagatgttg
cgtttggcegc
tgccaaagcg
gatgaaggcc

caactggtac

60

120

180

240

300

360

420

480

540



tacgccgatg
cccggecacg
ctgtcgtttg
aacaactcgc
gcggatcgag
caggcgtggg
ccggecgctga
gataaactgg
caaccgggat
gccgeggtcc
gacgggccaa
cagggtgata
gaagtaatac
gacgtcaccg
ggcgtgcecgc
acggaaaaca
gatgtggtgg
tatgacgatc
caggacgttg
gaggttaaga
cgactgtttt
gecgegeegea
gataaagata
tccgctgagg

aaagtgaacg

tgaacggcaa
acccgegttt
atttgaatcc
cgcaaaaaga
cgactgagat
atgtgatccg
aggacgccac
cgagctggga
cggcgattct
cagcgccgtt
ccggctcgcet
agtcgccaat
tggcggegcet
gctggaaaac
aggcggeasgc
acatgattgt
cgcecggggcea
agctgaaaat
acgagcacaa
tcgttcgcga
acggctatgg
gtactcaggg
ttcgccagaa
ataaatccat

ccagccccga

tatcggctat
gccggttccc
gaaagtgtat
ctacccggcc
cgacacgatc
ccaaaccagc
cgccaacctg
cggcgaaaac
taacgcctgg
tggtaagtgg
gaacatcagc
cccgeaggceg
ggacgacgct
ccctgeccatg
aaaagaggcg
cttctcaccg
aagcggtttt
gtacgagagc
agagtctcag
tgaatacggc
ctacgtggtg
gaccgtctcc
ctactggccg
tctgcagggc

taagctgtta

gtgcataccg
ggcactggaa
aacccgcagt
tctgatctgt
ctcgataagc
cgtcgggatc
gcggaaaacg
cttgtcaacg
ctgaccagca
tacagcgcca
gtgggggcga
gtcgatctgt
tggcagacgc
gcgcttacct
cgtcatcagg
acgtcgggta
atcgcgccgg
tttggccgta
gaagtgctgc
atgccgcata
gcgcaggatc
gaggtgctgg
gattctattc
tatgccgatg

ccccagcagt

gcgcctatcc
aatgggactg
cgggctatat
tcgegttcect
aaccgcgctt
tcaacctgcg
atccgecgcecg
atgacggaaa
tgctcaagcg
gtggctatga
aaatcctcta
ttggcgggaa
tgtcaaaacg
tccgggccaa
cggagtacca
accgcccggt
atggcaaagc
aatcgctgtg
aggtacagtt
tttacgccga
gcctgttcca
gcaaagcatt
gcgcgcagat
gcatgaatgc

tctccacctt

ggatcgccag
gaaagggttg
cgccaactgg
gtggegcgst
caccgccgat
gttgttctta
ccaactggtg
aacctatcag
cacggtggtt
aaccacccag
cgaagctctg
accgcagcag
ctacggtaac
taacttcttc
gaaccgcggt
tcttgecctgg
cgataagcac
gttaacgcct
ggatcagacc
tgatacctat
gatggaaatg
cgtcagtttt
agcttccctc
gtggatcgat

tggttttaaa

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



cccaagcatt
ttttctgaca
tacggcaagc
gcgccaacca
acgcaaacgg
<210> 6

<211> 764
<212> PRT

<213> Arti

<220>
<223> synt

<400> 6
Ser Asn Met

1

Ile Met Val

Tyr Gly Ile
35

Pro Phe Ala
50

Trp Gly Ser

65

Lys Leu Ser

Val Lys Met

Pro Glu Thr

gggaaccgtt tgatgtggcg atgatttttg tcggcaccat ggcgaaccgt
gcaccagcga aattgataac ctggcgctgc tgacggcgct aaaagacaaa
agcagggcat ggcggtcttt aaccagctga aatggctggt taatccttcc
ccattgcggec gcgggaaagc gcctatccge tgaagtttga tctgcaaaac

cgtaa

ficial Sequence

hetic PGA protein sequence for variant 6

Trp Val Ile Gly Lys Asn Lys Ala Gln Asp Ala Lys Ala

Asn Gly Pro Gln Phe Gly Trp Tyr Val Pro Ala Tyr Thr
20 25 30

Gly Leu His Gly Ala Gly Tyr Asp Val Thr Gly Asn Thr
40 45

Tyr Pro Gly Leu Val Phe Gly His Asn Gly Thr Ile Ser
55 60

Thr Ala Gly Gly Gly Asp Asp Val Asp Ile Phe Ala Glu
70 75 80

Ala Glu Lys Pro Gly Tyr Tyr Gln His Asn Gly Glu Trp
85 90 95

Leu Ser Arg Lys Glu Thr Ile Ala Val Lys Asp Gly Gln
100 105 110

Phe Thr Val Trp Arg Thr Leu His Gly Asn Val Ile Lys

2100

2160

2220

2280

2295



Thr

Gly

145

Lys

Ile

Thr

Val

Leu

225

Asn

Leu

Lys

Thr

Asp
305

Asp

130

Lys

Asn

Asn

Gly

Pro

210

Asn

Asn

Trp

Gln

Ser

290

Ala

115

Thr

Glu

Trp

Trp

Ala

195

Gly

Pro

Ser

Gly

Pro

275

Arg

Thr

Ala

Val

Pro

Tyr

180

Tyr

Thr

Lys

Pro

Gly

260

Arg

Arg

Ala

Thr

Ala

Glu

165

Tyr

Pro

Gly

Val

Gln

245

Ala

Phe

Asp

Asn

Gln

Ser

150

Trp

Ala

Asp

Lys

Tyr

230

Lys

Asp

Thr

Leu

Leu
310

Thr

135

Leu

Thr

Asp

Arg

Trp

215

Asn

Asp

Arg

Ala

Asn

295

Ala

120

Ala

Leu

Gln

Val

Gln

200

Asp

Pro

Tyr

Ala

Asp

280

Leu

Glu

Tyr

Ala

Gln

Asn

185

Pro

Trp

Gln

Pro

Thr

265

Gln

Arg

Asn

Ala

Trp

Ala

170

Gly

Gly

Lys

Ser

Ala

250

Glu

Ala

Leu

Asp

Lys

Thr

155

Ala

Asn

His

Gly

Gly

235

Ser

Ile

Trp

Phe

Pro
315

Ala

140

His

Lys

Ile

Asp

Leu

220

Tyr

Asp

Asp

Asp

Leu

300

Arg

125

Arg

Gln

Gln

Gly

Pro

205

Leu

Ile

Leu

Thr

Val

285

Pro

Arg

Ala

Met

Ala

Tyr

190

Arg

Ser

Ala

Phe

Ile

270

Ile

Ala

Gln

Trp

Lys

Leu

175

Val

Leu

Phe

Asn

Ala

255

Leu

Arg

Leu

Leu

Asp

Ala

160

Thr

His

Pro

Asp

Trp

240

Phe

Asp

Gln

Lys

Val
320



Asp

Lys

Ser

Lys

Gly

385

Gln

Lys

Thr

Ala

Ala

465

Thr

Val

Pro

Lys

Thr

Met

Trp

370

Ser

Gly

Pro

Leu

Met

450

Ala

Glu

Leu

Asp

Leu

Tyr

Leu

355

Tyr

Leu

Asp

Gln

Ser

435

Ala

Ala

Asn

Ala

Gly

Ala

Gln

340

Lys

Ser

Asn

Lys

Gln

420

Lys

Leu

Lys

Asn

Trp

500

Lys

Ser

325

Gln

Arg

Ala

Ile

Ser

405

Glu

Arg

Thr

Glu

Met

485

Asp

Ala

Trp

Pro

Thr

Ser

Ser

390

Pro

Val

Tyr

Phe

Ala

470

Ile

Val

Asp

Asp

Gly

Val

Gly

375

Val

Ile

Ile

Gly

Arg

455

Arg

Val

Val

Lys

Gly

Ser

Val

360

Tyr

Gly

Pro

Leu

Asn

440

Ala

His

Phe

Ala

His

Glu

Ala

345

Ala

Glu

Ala

Gln

Ala

425

Asp

Asn

Gln

Ser

Pro

505

Tyr

Asn

330

Ile

Ala

Thr

Lys

Ala

410

Ala

Val

Asn

Ala

Pro

490

Gly

Asp

Leu

Leu

Val

Thr

Ile

395

Val

Leu

Thr

Phe

Glu

475

Thr

Gln

Asp

Val

Asn

Pro

Gln

380

Leu

Asp

Asp

Gly

Phe

460

Tyr

Ser

Ser

Gln

Asn

Ala

Ala

365

Asp

Tyr

Leu

Asp

Trp

445

Gly

Gln

Gly

Gly

Leu

Asp

Trp

350

Pro

Gly

Glu

Phe

Ala

430

Lys

Val

Asn

Asn

Phe

510

Lys

Asp

335

Leu

Phe

Pro

Ala

Gly

415

Trp

Thr

Pro

Arg

Arg

495

Ile

Met

Gly

Thr

Gly

Thr

Leu

400

Gly

Gln

Pro

Gln

Gly

480

Pro

Ala

Tyr



Glu

Glu

545

Glu

Asp

Asp

Val

Arg

625

Ser

Ala

Gln

Val

Thr
705

Ser

530

His

Val

Asp

Arg

Ser

610

Gln

Ala

Trp

Phe

Ala

690

Ser

515

Phe

Lys

Lys

Thr

Leu

595

Glu

Asn

Glu

Ile

Ser

675

Met

Glu

Gly

Glu

Ile

Tyr

580

Phe

Val

Tyr

Asp

Asp

660

Thr

Ile

Ile

Arg

Ser

Val

565

Arg

Gln

Leu

Trp

Lys

645

Lys

Phe

Phe

Asp

Lys

Gln

550

Arg

Leu

Met

Gly

Pro

630

Ser

Val

Gly

Val

Asn
710

Ser

535

Glu

Asp

Phe

Glu

Lys

615

Asp

Ile

Asn

Phe

Gly

695

Leu

520

Leu

Val

Glu

Tyr

Met

600

Ala

Ser

Leu

Ala

Lys

680

Thr

Ala

Trp

Leu

Tyr

Gly

585

Ala

Phe

Ile

Gln

Ser

665

Pro

Met

Leu

Leu

Gln

Gly

570

Tyr

Arg

Val

Arg

Gly

650

Pro

Lys

Ala

Leu

Thr

Val

555

Met

Gly

Arg

Ser

Ala

635

Tyr

Asp

His

Asn

Thr
715

Pro

540

Gln

Pro

Tyr

Ser

Phe

620

Gln

Ala

Lys

Trp

Arg

700

Ala

525

Gln

Leu

His

Val

Thr

605

Asp

Ile

Asp

Leu

Glu

685

Phe

Leu

Asp

Asp

Ile

Val

590

Gln

Lys

Ala

Gly

Leu

670

Pro

Ser

Lys

Val

Gln

Tyr

575

Ala

Gly

Asp

Ser

Met

655

Pro

Phe

Asp

Asp

Asp

Thr

560

Ala

Gln

Thr

Ile

Leu

640

Asn

Gln

Asp

Ser

Lys
720



Tyr Gly Lys

Val Asn Pro

Pro Leu Lys
755

210> 7

<211> 2295
<212> DNA
<213> Arti

<220>
<223> synt

<400> 7
agcaatatgt

gggccgeagt
ggctatgacg
ggcaccattt
aaactttccg
agccgcaagg
acgctgcacg
cgegectggg
aaaaactggc
tacgccgatg
cccggecacg
ctgtcgtttg
aacaactcgc

gcggatcgag

Gln Gln Gly Met Ala Val Phe Asn Gln Leu Lys Trp Leu
725 730 735

Ser Ala Pro Thr Thr Ile Ala Ala Arg Glu Ser Ala Tyr
740 745 750
Phe Asp Leu Gln Asn Thr Gln Thr Ala

760

ficial Sequence

hetic PGA nucleotide sequence for variant 53

gggtgattgg caaaaacaaa gcccaggatg cgaaggccat tatggtcaat
ttggttggtt taatccggcg tacacctacg gtatcggcct gcacggcecgeg
tcaccggcaa tacgccgttt gcctatccgg gecctcctgtt tggtcacaac
catggggatc caccgccggt ggtggtgatg atgtcgatat ctttgccgaa
ccgagaagcc gggctattac cagcataacg gcgagtgggt gaagatgttg
agactattgc ggtcaaagac ggccagccgg agacctttac cgtttggegc
gcaacgtcat taaaaccgat actgcgacgc agaccgccta tgccaaagceg
atggcaaaga ggtggecgtcc ctgectggegt ggacgcacca gatgaaggcc
cggagtggac gcagcaggcg gccaaacagg cgctgaccat taactggtac
tgaacggcaa tatcggctat gtgcataccg gcgcctatcc ggatcgccag
acccgegttt geccggttccc ggcactggaa aatgggactg gaaagggttg
atttgaatcc gaaagtgtat aacccgcagt cgggctatat cgccaactgg
Ccgcaaaaaga ctacccggcc tctgatctgt tcgecgttcct gtggggecggt

ttactgagat cgacacgatc ctcgataagc aaccgcgctt caccgccgat

60

120

180

240

300

360

420

480

540

600

660

720

780

840



caggcgtggg
ccggecgctga
gataaactgg
caaccgggat
gccgeggtcc
gacgggccaa
cagggtgata
gaagtaatac
gacgtcaccg
ggcgtgcecgc
acggaaaacg
gatgtggtgg
tatgacgatc
caggacgttg
gaggttaaga
cgactgtttt
gecgegecgea
gataaagata
tccgctgagg
aaagtgaacg
cccaagcatt
ttctctgaca
tacggcaagc
gcgccaacca

acgcaaacgg

atgtgatccg
aggacgccac
cgagctggga
cggcgattct
cagcgccgtt
ccggctcgcet
agtcgccaat
tggcggegcet
gctggaaaac
aggceggeasgc
acatgattgt
cgeegggscea
agctgaaaat
acgagcacca
tcgttcgcga
acggctatgg
gtactcaggg
ttcgccagaa
ataaatccat
ccagccccga
gggaaccgtt
gcaccagcga
agcagggcat
ccattgcggc

cgtaa

ccaaaccagc
cgcgaacctg
cggcgaaaac
taacgcctgg
tggtaagtgg
gaacatcagc
cccgeaggceg
ggacgacgct
ccctgeccatg
aaaagaggcg
cttctcaccg
aagcggtttt
gtacgagagc
agagtctcag
tgaatacggc
ctacgtggtg
gaccgtctcc
ctactggccg
tctgcagggc
taagctgtta
tgatgtggcg
aattgataac

ggcggtcttt

gCgggaaagc

cgtcgggatc
gcggaaaacg
cttgtcaacg
ctgaccagca
tacagcgcca
gtgggggcga
gtcgatctgt
tggcagacgc
gcgcttacct
cgtcatcagg
acgtcgggta
atcgcgccgg
tttggccgta
gaagtgctgc
atgccgcata
gcgcaggatc
gaggtgctgg
gattctattc
tatgccgatg
ccccagcagt
atgatttttg
ctggcgctgc
aaccagctga

gcctatccgc

tcaacctgcg
atccgecgcecg
atgacggaaa
tgctcaagcg
gtggctatga
aaatcctcta
ttggcgggaa
tgtcaaaacg
tccgggccaa
cggagtacca
accgcccggt
atggcaaagc
aatcgctgtg
aggtacagtt
tttacgccga
gcctgttcca
gcaaagcttt
gcgcgcagat
gcatgaatgc
tctccacctt
tcggcaccat
tgacggcgct
aatggctggt

tgaagtttga

gttgttctta
ccaactggtg
aacctatcag
cacggtggtt
aaccacccag
cgaagctctg
accgcagcag
ctacggtaac
taacttcttc
gaaccgcggt
tcttgecctgg
cgataagcac
gttaacgcct
ggatcagacc
tgatacctat
gatggaaatg
cgtttetttt
agcttccctc
gtggatcgat
tggttttaaa
ggcgaaccgt
aaaagacaaa
taatccttcc

tctgcaaaac

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2295



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

<220>
<223>

<400>

8
764
PRT

Artificial Sequence

synthetic PGA protein sequence for variant 5

8

Ser Asn Met Trp

1

Ile

Tyr

Pro

Trp

65

Lys

Val

Pro

Thr

Gly
145

Met

Gly

Phe

50

Gly

Leu

Lys

Glu

Asp

130

Lys

Val Asn
20

Ile Gly
35

Ala Tyr

Ser Thr

Ser Ala

Met Leu

100

Thr Phe
115

Thr Ala

Glu Vval

Val

Gly

Leu

Pro

Ala

Glu

85

Ser

Thr

Thr

Ala

Ile

Pro

His

Gly

Gly

70

Arg

Val

Gln

Ser
150

Gly

Gln

Gly

Leu

55

Gly

Pro

Lys

Trp

Thr

135

Leu

Lys

Phe

Ala

40

Leu

Gly

Gly

Glu

Arg

120

Ala

Leu

Asn

Gly

25

Gly

Phe

Asp

Tyr

Thr

105

Thr

Tyr

Ala

Lys

10

Trp

Tyr

Gly

Asp

Tyr

90

Ile

Leu

Ala

Trp

Ala

Phe

Asp

His

Val

75

Gln

Ala

His

Lys

Thr
155

Gln

Asn

Val

Asn

60

Asp

His

Val

Gly

Ala

140

His

Asp

Pro

Thr

45

Gly

Ile

Asn

Lys

Asn

125

Arg

Gln

Ala

Ala

30

Gly

Thr

Phe

Gly

Asp

110

Val

Ala

Met

Lys

15

Tyr

Asn

Ile

Ala

Glu

95

Gly

Ile

Trp

Lys

Ala

Thr

Thr

Ser

Glu

80

Trp

Gln

Lys

Asp

Ala
160



Lys

Ile

Thr

Val

Leu

225

Asn

Leu

Lys

Thr

Asp

305

Asp

Lys

Ser

Asn

Asn

Gly

Pro

210

Asn

Asn

Trp

Gln

Ser

290

Ala

Lys

Thr

Met

Trp

Trp

Ala

195

Gly

Pro

Ser

Gly

Pro

275

Arg

Thr

Leu

Tyr

Leu

Pro

Tyr

180

Tyr

Thr

Lys

Pro

Gly

260

Arg

Arg

Ala

Ala

Gln

340

Lys

Glu

165

Tyr

Pro

Gly

Val

Gln

245

Ala

Phe

Asp

Asn

Ser

325

Gln

Arg

Trp

Ala

Asp

Lys

Tyr

230

Lys

Asp

Thr

Leu

Leu

310

Trp

Pro

Thr

Thr

Asp

Arg

Trp

215

Asn

Asp

Arg

Ala

Asn

295

Ala

Asp

Gly

Val

Gln

Val

Gln

200

Asp

Pro

Tyr

Val

Asp

280

Leu

Glu

Gly

Ser

Val

Gln

Asn

185

Pro

Trp

Gln

Pro

Thr

265

Gln

Arg

Asn

Glu

Ala

345

Ala

Ala

170

Gly

Gly

Lys

Ser

Ala

250

Glu

Ala

Leu

Asp

Asn

330

Ile

Ala

Ala

Asn

His

Gly

Gly

235

Ser

Ile

Trp

Phe

Pro

315

Leu

Leu

Val

Lys

Ile

Asp

Leu

220

Tyr

Asp

Asp

Asp

Leu

300

Arg

Val

Asn

Pro

Gln

Gly

Pro

205

Leu

Ile

Leu

Thr

Val

285

Pro

Arg

Asn

Ala

Ala

Ala

Tyr

190

Arg

Ser

Ala

Phe

Ile

270

Ile

Ala

Gln

Asp

Trp

350

Pro

Leu

175

Val

Leu

Phe

Asn

Ala

255

Leu

Arg

Leu

Leu

Asp

335

Leu

Phe

Thr

His

Pro

Asp

Trp

240

Phe

Asp

Gln

Lys

Val

320

Gly

Thr

Gly



Lys

Gly

385

Gln

Lys

Thr

Ala

Ala

465

Thr

Val

Pro

Glu

Glu
545

Trp

370

Ser

Gly

Pro

Leu

Met

450

Ala

Glu

Leu

Asp

Ser

530

His

355

Tyr

Leu

Asp

Gln

Ser

435

Ala

Ala

Asn

Ala

Gly

515

Phe

Gln

Ser

Asn

Lys

Gln

420

Lys

Leu

Lys

Asp

Trp

500

Lys

Gly

Glu

Ala

Ile

Ser

405

Glu

Arg

Thr

Glu

Met

485

Asp

Ala

Arg

Ser

Ser

Ser

390

Pro

Val

Tyr

Phe

Ala

470

Ile

Val

Asp

Lys

Gln
550

Gly

375

Val

Ile

Ile

Gly

Arg

455

Arg

Val

Val

Lys

Ser

535

Glu

360

Tyr

Gly

Pro

Leu

Asn

440

Ala

His

Phe

Ala

His

520

Leu

Val

Glu

Ala

Gln

Ala

425

Asp

Asn

Gln

Ser

Pro

505

Tyr

Trp

Leu

Thr

Lys

Ala

410

Ala

Val

Asn

Ala

Pro

490

Gly

Asp

Leu

Gln

Thr

Ile

395

Val

Leu

Thr

Phe

Glu

475

Thr

Gln

Asp

Thr

Val
555

Gln

380

Leu

Asp

Asp

Gly

Phe

460

Tyr

Ser

Ser

Gln

Pro

540

Gln

365

Asp

Tyr

Leu

Asp

Trp

445

Gly

Gln

Gly

Gly

Leu

525

Gln

Leu

Gly

Glu

Phe

Ala

430

Lys

Val

Asn

Asn

Phe

510

Lys

Asp

Asp

Pro

Ala

Gly

415

Trp

Thr

Pro

Arg

Arg

495

Ile

Met

Val

Gln

Thr

Leu

400

Gly

Gln

Pro

Gln

Gly

480

Pro

Ala

Tyr

Asp

Thr
560



Glu

Asp

Asp

Val

Arg

625

Ser

Ala

Gln

Val

Thr

705

Tyr

Val

Pro

Val

Asp

Arg

Ser

610

Gln

Ala

Trp

Phe

Ala

690

Ser

Gly

Asn

Leu

Lys

Thr

Leu

595

Glu

Asn

Glu

Ile

Ser

675

Met

Glu

Lys

Pro

Lys

Ile

Tyr

580

Phe

Val

Tyr

Asp

Asp

660

Thr

Ile

Ile

Gln

Ser

740

Phe

Val

565

Arg

Gln

Leu

Trp

Lys

645

Lys

Phe

Phe

Asp

Gln

725

Ala

Asp

Arg

Leu

Met

Gly

Pro

630

Ser

Val

Gly

Val

Asn

710

Gly

Pro

Leu

Asp

Phe

Glu

Lys

615

Asp

Ile

Asn

Phe

Gly

695

Leu

Met

Thr

Gln

Glu

Tyr

Met

600

Ala

Ser

Leu

Ala

Lys

680

Thr

Ala

Ala

Thr

Asn

Tyr

Gly

585

Ala

Phe

Ile

Gln

Ser

665

Pro

Met

Leu

Val

Ile

745

Thr

Gly

570

Tyr

Arg

Val

Arg

Gly

650

Pro

Lys

Ala

Leu

Phe

730

Ala

Gln

Met

Gly

Arg

Ser

Ala

635

Tyr

Asp

His

Asn

Thr

715

Asn

Ala

Thr

Pro

Tyr

Ser

Phe

620

Gln

Ala

Lys

Trp

Arg

700

Ala

Gln

Arg

Ala

His

Val

Thr

605

Asp

Ile

Asp

Leu

Glu

685

Phe

Leu

Leu

Glu

Ile

Val

590

Gln

Lys

Ala

Gly

Leu

670

Pro

Ser

Lys

Lys

Ser
750

Tyr

575

Ala

Gly

Asp

Ser

Met

655

Pro

Phe

Asp

Asp

Trp

735

Ala

Ala

Gln

Thr

Ile

Leu

640

Asn

Gln

Asp

Ser

Lys

720

Leu

Tyr



755

<210> 9

<211> 2295
<212> DNA
<213>

<220>
<223>

<400> 9
agcaatatgt

gggccgeagt
ggctatgacg
ggcaccattt
aaactttccg
agccgcaagg
acgctgcacg
cgegectggg
aaaaactggc
tacgccgatg
cccggecacg
ctgtcgtttg
aacaactcgc
gcggatcgag
caggcgtggg
ccggecgctga
gataaactgg

caaccgggat

gccgeggtcc

gggtgattgg

ttggttggta
tcaccggcaa
catggggatc
ccgagaagcc
agactattgc
gcaacgtcat
atggcaaaga
cggagtggac
tgaacggcaa
acccgegttt
atttgaatcc
cgcaaaaaga
cgactgagat
atgtgatccg
aggacgccac
cgagctggga
cggcgattct

cagcgccgtt

760

Artificial Sequence

caaaaacaaa
taatccggcg
tacgccgttt
caccgeccggt
gggctattac
ggtcaaagac
taaaaccgat
ggtggegtcc
gcagcaggeg
tatcggctat
gccggttccc
gaaagtgtat
ctacccggcc
cgacacgatc
ccaaaccagc
cgccaacctg
cggcgaaaac

taacgcctgg

tggtaagtgg

gcccaggatg

tatacctacg
gcctatccgg
gccggtgatg
cagcataacg
ggcecagecegsg
actgcgacgc
ctgctggcegt
gccaaacagg
gtgcataccg
ggcactggaa
aacccgcagt
tctgatctgt
ctcgataagc
cgtcgggatc
gcggaaaacg
cttgtcaacg
ctgaccagca

tacagcgcca

cgaaggccat
gtatcggcct
gcctectttt
tcgtcgatat
gcgagtgggt
agacctttac
agaccgccta
ggacgcacca
cgctgaccat
gcgcctatcc
aatgggactg
cgggctatat
tcgegttcect
aaccgcgctt
tcaacctgcg
atccgecgccg
atgacggaaa
tgctcaagcg

gtggctatga

synthetic PGA nucleotide sequence for variant 261

tatggtcaat
geacggegeg
tggtcacaac
ctttgccgaa
gaagatgttg
cgtttggcegc
tgccaaagcg
gatgaaggcc
caactggtac
ggatcgccag
gaaagggttg
cgccaactgg
gtggggcgst
caccgccgat
gttgttctta
ccaactggtg
aacctatcag
cacggtggtt

aaccacccag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gacgggccaa
cagggtgata
gaagtaatac
gacgtcaccg
ggcgtgcecgc
acggaaaaca
gatgtggtgg
tatgacgatc
caggacgttg
gaggttaaga
cgactgtttt
gcgegecgea
gataaagata
tccgctgagg
aaagtgaacg
cccaagcatt
ttttctgaca
tacggcaagc
gcgccaacca
acgcaaacgg
<210>
<211>

<212>
<213>

10
764
PRT

<220>

<223>

<400> 10

ccggctcgcet
agtcgccaat
tggcggegcet
gctggaaaac
aggcggeasgc
acatgattgt
cgececggggcea
agctgaaaat
acgagcacaa
tcgttcgcga
acggctatgg
gtactcaggg
ttcgccagaa
ataaatccat
ccagccccga
gggaaccgtt
gcaccagcga
agcagggcat
ccattgcggc

cgtaa

gaacatcagc
cccgeaggceg
ggacgacgct
ccctgeccatg
aaaagaggcg
cttctcaccg
aagcggtttt
gtacgagagc
agagtctcag
tgaatacggc
ctacgtggtg
gaccgtctcc
ctactggccg
tctgcagggc
taagctgtta
tgatgtggcg
aattgataac

ggcggtcttt

gCgggaaagc

Artificial Sequence

gtgggggcga
gtcgatctgt
tggcagacgc
gcgcttacct
cgtcatcagg
acgtcgggta
atcgcgccgg
tttggccgta
gaagtgctgc
atgccgcata
gcgcaggatc
gaggtgctgg
gattctattc
tatgccgatg
ccccagcagt
atgatttttg
ctggcgctgc
aaccagctga

gcctatccgc

aaatcctcta
ttggcgggaa
tgtcaaaacg
tccgggccaa
cggagtacca
accgcccggt
atggcaaagc
aatcgctgtg
aggtacagtt
tttacgccga
gcctgttcca
gcaaagcatt
gcgcgcagat
gcatgaatgc
tctccacctt
tcggcaccat
tgacggcgct
aatggctggt

tgaagtttga

synthetic PGA protein sequence for variant 261

cgaagctctg
accgcagcag
ctacggtaac
taacttcttc
gaaccgcggt
tcttgecctgg
cgataagcac
gttaacgcct
ggatcagacc
tgatacctat
gatggaaatg
cgtttcattt
agcttccctc
gtggatcgat
tggttttaaa
ggcgaaccgt
aaaagacaaa
taatccttcc

tctgcaaaac

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2295



Ser

Ile

Tyr

Pro

Trp

65

Lys

Val

Pro

Thr

Gly

145

Lys

Ile

Thr

Asn

Met

Gly

Phe

50

Gly

Leu

Lys

Glu

Asp

130

Lys

Asn

Asn

Gly

Met

Val

Ile

35

Ala

Ser

Ser

Met

Thr

115

Thr

Glu

Trp

Trp

Ala

Trp

Asn

20

Gly

Tyr

Thr

Ala

Leu

100

Phe

Ala

Val

Pro

Tyr

180

Tyr

Val

Gly

Leu

Pro

Ala

Glu

85

Ser

Thr

Thr

Ala

Glu

165

Tyr

Pro

Ile

Pro

His

Gly

Gly

70

Lys

Arg

Val

Gln

Ser

150

Trp

Ala

Asp

Gly

Gln

Gly

Leu

55

Ala

Pro

Lys

Trp

Thr

135

Leu

Thr

Asp

Arg

Lys

Phe

Ala

40

Leu

Gly

Gly

Glu

Arg

120

Ala

Leu

Gln

Val

Gln

Asn

Gly

25

Gly

Phe

Asp

Tyr

Thr

105

Thr

Tyr

Ala

Gln

Asn

185

Pro

Lys

10

Trp

Tyr

Gly

Val

Tyr

90

Ile

Leu

Ala

Trp

Ala

170

Gly

Gly

Ala

Tyr

Asp

His

Val

75

Gln

Ala

His

Lys

Thr

155

Ala

Asn

His

Gln

Asn

Val

Asn

60

Asp

His

Val

Gly

Ala

140

His

Lys

Ile

Asp

Asp

Pro

Thr

45

Gly

Ile

Asn

Lys

Asn

125

Arg

Gln

Gln

Gly

Pro

Ala

Ala

30

Gly

Thr

Phe

Gly

Asp

110

Val

Ala

Met

Ala

Tyr

190

Arg

Lys

15

Tyr

Asn

Ile

Ala

Glu

95

Gly

Ile

Trp

Lys

Leu

175

Val

Leu

Ala

Thr

Thr

Ser

Glu

80

Trp

Gln

Lys

Asp

Ala

160

Thr

His

Pro



Val

Leu

225

Asn

Leu

Lys

Thr

Asp

305

Asp

Lys

Ser

Lys

Gly
385

Pro

210

Asn

Asn

Trp

Gln

Ser

290

Ala

Lys

Thr

Met

Trp

370

Ser

195

Gly

Pro

Ser

Gly

Pro

275

Arg

Thr

Leu

Tyr

Leu

355

Tyr

Leu

Thr

Lys

Pro

Gly

260

Arg

Arg

Ala

Ala

Gln

340

Lys

Ser

Asn

Gly

Val

Gln

245

Ala

Phe

Asp

Asn

Ser

325

Gln

Arg

Ala

Ile

Lys

Tyr

230

Lys

Asp

Thr

Leu

Leu

310

Trp

Pro

Thr

Ser

Ser
390

Trp

215

Asn

Asp

Arg

Ala

Asn

295

Ala

Asp

Gly

Val

Gly

375

Val

200

Asp

Pro

Tyr

Ala

Asp

280

Leu

Glu

Gly

Ser

Val

360

Tyr

Gly

Trp

Gln

Pro

Thr

265

Gln

Arg

Asn

Glu

Ala

345

Ala

Glu

Ala

Lys

Ser

Ala

250

Glu

Ala

Leu

Asp

Asn

330

Ile

Ala

Thr

Lys

Gly

Gly

235

Ser

Ile

Trp

Phe

Pro

315

Leu

Leu

Val

Thr

Ile
395

Leu

220

Tyr

Asp

Asp

Asp

Leu

300

Arg

Val

Asn

Pro

Gln

380

Leu

205

Leu

Ile

Leu

Thr

Val

285

Pro

Arg

Asn

Ala

Ala

365

Asp

Tyr

Ser

Ala

Phe

Ile

270

Ile

Ala

Gln

Asp

Trp

350

Pro

Gly

Glu

Phe

Asn

Ala

255

Leu

Arg

Leu

Leu

Asp

335

Leu

Phe

Pro

Ala

Asp

Trp

240

Phe

Asp

Gln

Lys

Val

320

Gly

Thr

Gly

Thr

Leu
400



Gln

Lys

Thr

Ala

Ala

465

Thr

Val

Pro

Glu

Glu

545

Glu

Asp

Asp

Gly

Pro

Leu

Met

450

Ala

Glu

Leu

Asp

Ser

530

His

Val

Asp

Arg

Asp

Gln

Ser

435

Ala

Ala

Asn

Ala

Gly

515

Phe

Lys

Lys

Thr

Leu

Lys

Gln

420

Lys

Leu

Lys

Asn

Trp

500

Lys

Gly

Glu

Ile

Tyr

580

Phe

Ser

405

Glu

Arg

Thr

Glu

Met

485

Asp

Ala

Arg

Ser

Val

565

Arg

Gln

Pro

Val

Tyr

Phe

Ala

470

Ile

Val

Asp

Lys

Gln

550

Arg

Leu

Met

Ile

Ile

Gly

Arg

455

Arg

Val

Val

Lys

Ser

535

Glu

Asp

Phe

Glu

Pro

Leu

Asn

440

Ala

His

Phe

Ala

His

520

Leu

Val

Glu

Tyr

Met

Gln

Ala

425

Asp

Asn

Gln

Ser

Pro

505

Tyr

Trp

Leu

Tyr

Gly

585

Ala

Ala

410

Ala

Val

Asn

Ala

Pro

490

Gly

Asp

Leu

Gln

Gly

570

Tyr

Arg

Val

Leu

Thr

Phe

Glu

475

Thr

Gln

Asp

Thr

Val

555

Met

Gly

Arg

Asp

Asp

Gly

Phe

460

Tyr

Ser

Ser

Gln

Pro

540

Gln

Pro

Tyr

Ser

Leu

Asp

Trp

445

Gly

Gln

Gly

Gly

Leu

525

Gln

Leu

His

Val

Thr

Phe

Ala

430

Lys

Val

Asn

Asn

Phe

510

Lys

Asp

Asp

Ile

Val

590

Gln

Gly

415

Trp

Thr

Pro

Arg

Arg

495

Ile

Met

Val

Gln

Tyr

575

Ala

Gly

Gly

Gln

Pro

Gln

Gly

480

Pro

Ala

Tyr

Asp

Thr

560

Ala

Gln

Thr



Val

Arg

625

Ser

Ala

Gln

Val

Thr

705

Tyr

Val

Pro

Ser

610

Gln

Ala

Trp

Phe

Ala

690

Ser

Gly

Asn

Leu

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

<220>
<223>

595

Glu Vval

Asn Tyr

Glu Asp

Ile Asp
660

Ser Thr
675

Met Ile

Glu Ile

Lys Gln

Pro Ser
740

Lys Phe
755

11
2295
DNA

Leu

Trp

Lys

645

Lys

Phe

Phe

Asp

Gln

725

Ala

Asp

Gly

Pro

630

Ser

Val

Gly

Val

Asn

710

Gly

Pro

Leu

Lys

615

Asp

Ile

Asn

Phe

Gly

695

Leu

Met

Thr

Gln

Artificial Sequence

synthetic PGA nucleotide sequence for variant 258

600

Ala

Ser

Leu

Ala

Lys

680

Thr

Ala

Ala

Thr

Asn
760

Phe

Ile

Gln

Ser

665

Pro

Met

Leu

Val

Ile

745

Thr

Val

Arg

Gly

650

Pro

Lys

Ala

Leu

Phe

730

Ala

Gln

Ser

Ala

635

Tyr

Asp

His

Asn

Thr

715

Asn

Ala

Thr

Phe

620

Gln

Ala

Lys

Trp

Arg

700

Ala

Gln

Arg

Ala

605

Asp

Ile

Asp

Leu

Glu

685

Phe

Leu

Leu

Glu

Lys

Ala

Gly

Leu

670

Pro

Ser

Lys

Lys

Ser
750

Asp

Ser

Met

655

Pro

Phe

Asp

Asp

Trp

735

Ala

Ile

Leu

640

Asn

Gln

Asp

Ser

Lys

720

Leu

Tyr



<400> 11
agcaatatgt

gggccgeagt
ggctatgacg
ggcaccattt
aaactttccg
agccgcaagg
acgctgcacg
cgegectggg
aaaaactggc
tacgccgatg
cccggecacg
ctgtcgtttg
aacaactcgc
gcggatcgag
caggcgtggg
ccggegetga
gataaactgg
caaccgggat
gccgeggtcc
gacgggccaa
cagggtgata
gaagtaatac

gacgtcaccg

ggcgtgecegce

gggtgattgg

ttggttggta
tcaccggcaa
catggggatc
ccgagaagcc
agactattgc
gcaacgtcat
atggcaaaga
cggagtggac
tgaacggcaa
acccgegttt
atttgaatcc
cgcaaaaaga
cgactgagat
atgtgatccg
aggacgccac
cgagctggga
cggcgattct
cagcgccgtt
ccggctcgcet
agtcgccaat
tggcggegcet

gctggaaaac

aggcggcagc

caaaaacaaa
taatccggcg
tacgccgttt
caccgeccggt
gggctattac
ggtcaaagac
taaaaccgat
ggtggegtcc
gcagcaggesg
tatcggctat
gccggttccc
gaaagtgtat
ctacccggcc
cgacacgatc
ccaaaccagc
cgccaacctg
cggcgaaaac
taacgcctgg
tggtaagtgg
gaacatcagc
cccgeaggceg
ggacgacgct
ccctgeccatg

aaaagaggcg

gcccaggatg

tatacctacg
gcctatccgg
gccggtgata
cagcataacg
ggccagecegs
actgcgacgc
ctgctggcegt
gccaaacagg
gtgcataccg
ggcactggaa
aacccgcagt
tctgatctgt
ctcgataagc
cgtcgggatc
gcggaaaacg
cttgtcaacg
ctgaccagca
tacagcgcca
gtgggggcga
gtcgatctgt
tggcagacgc
gcgcttacct

cgtcatcagg

cgaaggccat
gtatcggcct
gcctectttt
gcgtcgatat
gcgagtgggt
agacctttac
agaccgccta
ggacgcacca
cgctgaccat
gcgcctatcc
aatgggactg
cgggctatat
tcgegttect
aaccgcgctt
tcaacctgcg
atccgecgcecg
atgacggaaa
tgctcaagcg
gtggctatga
aaatcctcta
ttggcgggaa
tgtcaaaacg
tccgggccaa

cggagtacca

tatggtcaat
geacggegeg
tggtcacaac
ctttgccgaa
gaagatgttg
cgtttggcegc
tgccaaagcg
gatgaaggcc
caactggtac
ggatcgccag
gaaagggttg
cgccaactgg
gtggegcgst
caccgccgat
gttgttctta
ccaactggtg
aacctatcag
cacggtggtt
aaccacccag
cgaagctctg
accgcagcag
ctacggtaac

taacttcttc

gaaccgcggt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



acggaaaaca
gatgtggtgg
tatgacgatc
caggacgttg
gaggttaaga
cgactgtttt
gcgegeegea
gataaagata
tccgctgagg
aaagtgaacg
cccaagcatt
ttttctgaca
tacggcaagc
gcgccaacca
acgcaaacgg
<210>
<211>

<212>
<213>

12
764
PRT

<220>

<223>

<400> 12

acatgattgt
cgcecggggcea
agctgaaaat
acgagcacaa
tcgttcgcga
acggctatgg
gtactcaggg
ttcgccagaa
ataaatccat
ccagccccga
gggaaccgtt
gcaccagcga
agcagggcat
ccattgcggc

cgtaa

cttctcaccg
aagcggtttt
gtacgagagc
agagtctcag
tgaatacggc
ctacgtggtg
gaccgtctcc
ctactggccg
tctgcagggc
taagctgtta
tgatgtggcg
aattgataac

ggcggtcttt

gCgggaaagc

Artificial Sequence

acgtcgggta
atcgcgccgg
tttggccgta
gaagtgctgc
atgccgcata
gcgcaggatc
gaggtgctgg
gattctattc
tatgccgatg
ccccagcagt
atgatttttg
ctggcgctgc
aaccagctga

gcctatccgc

accgcccggt
atggcaaagc
aatcgctgtg
aggtacagtt
tttacgccga
gcctgttcca
gcaaagcatt
gcgcgcagat
gcatgaatgc
tctccacctt
tcggcaccat
tgacggcgct
aatggctggt

tgaagtttga

synthetic PGA protein sequence for variant 258

tcttgecctgg
cgataagcac
gttaacgcct
ggatcagacc
tgatacctat
gatggaaatg
cgttaagttt
agcttccctc
gtggatcgat
tggttttaaa
ggcgaaccgt
aaaagacaaa
taatccttcc

tctgcaaaac

Ser Asn Met Trp Val Ile Gly Lys Asn Lys Ala Gln Asp Ala Lys Ala

1

5

10

15

Ile Met Val Asn Gly Pro Gln Phe Gly Trp Tyr Asn Pro Ala Tyr Thr

20

25

30

Tyr Gly Ile Gly Leu His Gly Ala Gly Tyr Asp Val Thr Gly Asn Thr

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2295



Pro

Trp

65

Lys

Val

Pro

Thr

Gly

145

Lys

Ile

Thr

Val

Leu
225

Phe

50

Gly

Leu

Lys

Glu

Asp

130

Lys

Asn

Asn

Gly

Pro

210

Asn

35

Ala

Ser

Ser

Met

Thr

115

Thr

Glu

Trp

Trp

Ala

195

Gly

Pro

Tyr

Thr

Ala

Leu

100

Phe

Ala

Val

Pro

Tyr

180

Tyr

Thr

Lys

Pro

Ala

Glu

85

Ser

Thr

Thr

Ala

Glu

165

Tyr

Pro

Gly

Val

Gly

Gly

70

Lys

Arg

Val

Gln

Ser

150

Trp

Ala

Asp

Lys

Tyr
230

Leu

55

Ala

Pro

Lys

Trp

Thr

135

Leu

Thr

Asp

Arg

Trp

215

Asn

40

Leu

Gly

Gly

Glu

Arg

120

Ala

Leu

Gln

Val

Gln

200

Asp

Pro

Phe

Asp

Tyr

Thr

105

Thr

Tyr

Ala

Gln

Asn

185

Pro

Trp

Gln

Gly

Ser

Tyr

90

Ile

Leu

Ala

Trp

Ala

170

Gly

Gly

Lys

Ser

His

Val

75

Gln

Ala

His

Lys

Thr

155

Ala

Asn

His

Gly

Gly
235

Asn

60

Asp

His

Val

Gly

Ala

140

His

Lys

Ile

Asp

Leu

220

Tyr

45

Gly

Ile

Asn

Lys

Asn

125

Arg

Gln

Gln

Gly

Pro

205

Leu

Ile

Thr

Phe

Gly

Asp

110

Val

Ala

Met

Ala

Tyr

190

Arg

Ser

Ala

Ile

Ala

Glu

95

Gly

Ile

Trp

Lys

Leu

175

Val

Leu

Phe

Asn

Ser

Glu

80

Trp

Gln

Lys

Asp

Ala

160

Thr

His

Pro

Asp

Trp
240



Asn

Leu

Lys

Thr

Asp

305

Asp

Lys

Ser

Lys

Gly

385

Gln

Lys

Thr

Asn

Trp

Gln

Ser

290

Ala

Lys

Thr

Met

Trp

370

Ser

Gly

Pro

Leu

Ser

Gly

Pro

275

Arg

Thr

Leu

Tyr

Leu

355

Tyr

Leu

Asp

Gln

Ser

Pro

Gly

260

Arg

Arg

Ala

Ala

Gln

340

Lys

Ser

Asn

Lys

Gln

420

Lys

Gln

245

Ala

Phe

Asp

Asn

Ser

325

Gln

Arg

Ala

Ile

Ser

405

Glu

Arg

Lys

Asp

Thr

Leu

Leu

310

Trp

Pro

Thr

Ser

Ser

390

Pro

Val

Tyr

Asp

Arg

Ala

Asn

295

Ala

Asp

Gly

Val

Gly

375

Val

Ile

Ile

Gly

Tyr

Ala

Asp

280

Leu

Glu

Gly

Ser

Val

360

Tyr

Gly

Pro

Leu

Asn

Pro

Thr

265

Gln

Arg

Asn

Glu

Ala

345

Ala

Glu

Ala

Gln

Ala

425

Asp

Ala

250

Glu

Ala

Leu

Asp

Asn

330

Ile

Ala

Thr

Lys

Ala

410

Ala

Val

Ser

Ile

Trp

Phe

Pro

315

Leu

Leu

Val

Thr

Ile

395

Val

Leu

Thr

Asp

Asp

Asp

Leu

300

Arg

Val

Asn

Pro

Gln

380

Leu

Asp

Asp

Gly

Leu

Thr

Val

285

Pro

Arg

Asn

Ala

Ala

365

Asp

Tyr

Leu

Asp

Trp

Phe

Ile

270

Ile

Ala

Gln

Asp

Trp

350

Pro

Gly

Glu

Phe

Ala

430

Lys

Ala

255

Leu

Arg

Leu

Leu

Asp

335

Leu

Phe

Pro

Ala

Gly

415

Trp

Thr

Phe

Asp

Gln

Lys

Val

320

Gly

Thr

Gly

Thr

Leu

400

Gly

Gln

Pro



Ala

Ala

465

Thr

Val

Pro

Glu

Glu

545

Glu

Asp

Asp

Val

Arg
625

Met

450

Ala

Glu

Leu

Asp

Ser

530

His

Val

Asp

Arg

Ser

610

Gln

435

Ala

Ala

Asn

Ala

Gly

515

Phe

Lys

Lys

Thr

Leu

595

Glu

Asn

Leu

Lys

Asn

Trp

500

Lys

Gly

Glu

Ile

Tyr

580

Phe

Val

Tyr

Thr

Glu

Met

485

Asp

Ala

Arg

Ser

Val

565

Arg

Gln

Leu

Trp

Phe

Ala

470

Ile

Val

Asp

Lys

Gln

550

Arg

Leu

Met

Gly

Pro
630

Arg

455

Arg

Val

Val

Lys

Ser

535

Glu

Asp

Phe

Glu

Lys

615

Asp

440

Ala

His

Phe

Ala

His

520

Leu

Val

Glu

Tyr

Met

600

Ala

Ser

Asn

Gln

Ser

Pro

505

Tyr

Trp

Leu

Tyr

Gly

585

Ala

Phe

Ile

Asn

Ala

Pro

490

Gly

Asp

Leu

Gln

Gly

570

Tyr

Arg

Val

Arg

Phe

Glu

475

Thr

Gln

Asp

Thr

Val

555

Met

Gly

Arg

Lys

Ala
635

Phe

460

Tyr

Ser

Ser

Gln

Pro

540

Gln

Pro

Tyr

Ser

Phe

620

Gln

445

Gly

Gln

Gly

Gly

Leu

525

Gln

Leu

His

Val

Thr

605

Asp

Ile

Val

Asn

Asn

Phe

510

Lys

Asp

Asp

Ile

Val

590

Gln

Lys

Ala

Pro

Arg

Arg

495

Ile

Met

Val

Gln

Tyr

575

Ala

Gly

Asp

Ser

Gln

Gly

480

Pro

Ala

Tyr

Asp

Thr

560

Ala

Gln

Thr

Ile

Leu
640



Ser

Ala

Gln

Val

Thr

705

Tyr

Val

Pro

Ala

Trp

Phe

Ala

690

Ser

Gly

Asn

Leu

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

<220>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>

Glu Asp

Ile Asp
660

Ser Thr
675

Met Ile

Glu Ile

Lys Gln

Pro Ser
740

Lys Phe
755

13
763
PRT

Lys

645

Lys

Phe

Phe

Asp

Gln

725

Ala

Asp

Ser

Val

Gly

Val

Asn

710

Gly

Pro

Leu

Ile

Asn

Phe

Gly

695

Leu

Met

Thr

Gln

Artificial Sequence

Leu

Ala

Lys

680

Thr

Ala

Ala

Thr

Asn
760

Gln

Ser

665

Pro

Met

Leu

Val

Ile

745

Thr

Gly

650

Pro

Lys

Ala

Leu

Phe

730

Ala

Gln

Tyr

Asp

His

Asn

Thr

715

Asn

Ala

Thr

Ala

Lys

Trp

Arg

700

Ala

Gln

Arg

Ala

Asp

Leu

Glu

685

Phe

Leu

Leu

Glu

Gly

Leu

670

Pro

Ser

Lys

Lys

Ser
750

Met

655

Pro

Phe

Asp

Asp

Trp

735

Ala

synthetic PGA protein sequence for variants 293-333

VARIANT

(26)..(26)

Xaa can be Trp or Phe

VARIANT

(27)..(27)

Asn

Gln

Asp

Ser

Lys

720

Leu

Tyr



<223>

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

<220>
<221>
<222>

Xaa can be Tyr, Phe, Gly, His, Thr, or Val

VARIANT
(28)..(28)
Xaa can be Val or Asn

VARIANT
(32)..(32)
Xaa can be Thr or Asp

VARIANT
(49)..(49)
Xaa can be Pro or His

VARIANT
(56)..(56)
Xaa can be Val, Ile or Leu

VARIANT
(71)..(71)
Xaa can be Gly, Phe or Ala

VARIANT
(74)..(74)
Xaa can be Asp, Ala, Gly, His, Leu, Asn, Pro, Ser, Thr, or Val

VARIANT
(116)..(116)
Xaa can be Phe or Ile

VARIANT
(126)..(126)
Xaa can be Val or Ile

VARIANT
(127)..(127)
Xaa can be Ile or Val

VARIANT
(129)..(129)



<223>

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

<220>
<221>
<222>

Xaa can be Thr, Lys or Trp

VARIANT
(130)..(130)
Xaa can be Asp or Glu

VARIANT
(131)..(131)
Xaa can be Thr, Asp, Asn, or Arg

VARIANT
(132)..(132)
Xaa can be Ala, Arg or Thr

VARIANT
(133)..(133)
Xaa can be Thr, Ala, Cys,Gly, Asn, Gln, Arg, or Ser

VARIANT
(134)..(134)
Xaa can be Gln, His or Ser

VARIANT
(156)..(156)
Xaa can be His or Arg

VARIANT
(160)..(160)
Xaa can be Ala or Ser

VARIANT
(240)..(240)
Xaa can be Trp or Phe

VARIANT
(253)..(253)
Xaa can be Leu, Phe, Ser, Thr, Val, or Trp

VARIANT
(254)..(254)



<223> Xaa can be Phe or Trp

<220>

<221> VARIANT

<222> (255)..(255)

<223> Xaa can be Ala, Phe, Gly, Leu, Met, Arg, Ser, Val, or Tyr

<220>

<221> VARIANT

<222> (256)..(256)

<223> Xaa can be Phe or Tyr

<220>

<221> VARIANT

222> (257)..(257)

<223> Xaa can be Asn or Arg

<220>

<221> VARIANT

<222> (264)..(264)

<223> Xaa can be Val or Ala

<220>

<221> VARIANT

<222> (308)..(308)

<223> Xaa can be Ala or Thr

<220>

<221> VARIANT

<222> (348)..(348)

<223> Xaa can be Asn, Asp, Glu, His, Lys, Arg, or Ser

<220>

<221> VARIANT

<222> (360)..(360)

<223> Xaa can be Val or Ala

<220>

<221> VARIANT

<222> (365)..(365)

<223> Xaa can be Ala or Met

<220>

<221> VARIANT

<222> (367)..(367)

<223> Xaa can be Phe or Ser

<220>
<221> VARIANT
<222> (368)..(368)



<223> Xaa can be Gly or Asp

<220>

<221> VARIANT

<222> (369)..(369)

<223> Xaa can be Lys or Cys

<220>

<221> VARIANT

<222> (370)..(370)

<223> Xaa can be Trp, Phe, Ile, or Val

<220>

<221> VARIANT

222> (372)..(372)

<223> Xaa can be Ser, Ala or Leu

<220>

<221> VARIANT

<222> (373)..(373)

<223> Xaa can be Ala, Gln, or Tyr

<220>

<221> VARIANT

<222> (373)..(373)

<223> Xaa can be Ala, Leu, Gln, or Tyr

<220>

<221> VARIANT

<222> (378)..(378)

<223> Xaa can be Thr, Cys or Gln

<220>

<221> VARIANT

222> (379)..(379)

<223> Xaa can be Thr, Ala, Cys, Gly, Leu, Arg, or Ser

<220>

<221> VARIANT

<222> (380)..(380)

<223> Xaa can be Gln, Cys, Ile, Lys, or Arg

<220>

<221> VARIANT

<222> (381)..(381)

<223> Xaa can be Asp, Cys, Phe, Gly, Ile, Lys, Leu, Met, Pro, Gln, Arg,
Val, Trp, or Tyr

<220>
<221> VARIANT



<222> (384)..(384)
<223> Xaa can be Thr, Ala, Cys, Phe, Gly, His, Asn, Pro, or Arg

<220>

<221> VARIANT

<222> (387)..(387)

<223> Xaa can be Leu, Cys, Glu, Phe, Gly, His, Ile, Met, Gln, Ser, or
Thr

<220>

<221> VARIANT

<222> (388)..(388)

<223> Xaa can be Asn, Gly or Ser

<220>

<221> VARIANT

<222> (389)..(389)

<223> Xaa can be Ile or Pro

<220>

<221> VARIANT

<222> (391)..(391)

<223> Xaa can be Val, Asn, or Pro

<220>

<221> VARIANT

<222> (418)..(418)

<223> Xaa can be Pro or Gln

<220>

<221> VARIANT

<222> (453)..(453)

<223> Xaa can be Thr or Arg

<220>

<221> VARIANT

<222> (454)..(454)

<223> Xaa can be Phe or Tyr

<220>

<221> VARIANT

<222> (456)..(456)

<223> Xaa can be Ala or Thr

<220>

<221> VARIANT

<222> (484)..(484)

<223> Xaa can be Asp or Asn

<220>



<221>
<222>
<223>

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

<400>

VARIANT
(547)..(547)
Xaa can be Gln

VARIANT
(557)..(557)
Xaa can be Leu

VARIANT
(596)..(596)
Xaa can be Phe

VARIANT
(616)..(616)
Xaa can be Ala

VARIANT
(618)..(618)
Xaa can be Val

VARIANT
(619)..(619)
Xaa can be Ser

VARIANT
(697)..(697)
Xaa can be Met

VARIANT
(711)..(711)
Xaa can be Leu

VARIANT
(750)..(750)
Xaa can be Ser

VARIANT
(754)..(754)
Xaa can be Leu

13

or

or

or

or

or

or

or

or

or

or

Lys

Ser

Leu

Asp

Ile

Lys

Arg

Gln

Gly

Pro



Ser

Ile

Tyr

Xaa

Trp

65

Lys

Val

Pro

Xaa

Gly

145

Lys

Ile

Thr

Asn

Met

Gly

Phe

50

Gly

Leu

Lys

Glu

Xaa

130

Lys

Asn

Asn

Gly

Met

Val

Ile

35

Ala

Ser

Ser

Met

Thr

115

Xaa

Glu

Trp

Trp

Ala

Trp

Asn

20

Gly

Tyr

Thr

Ala

Leu

100

Xaa

Xaa

Val

Pro

Tyr

180

Tyr

Val

Gly

Leu

Pro

Ala

Glu

85

Ser

Thr

Xaa

Ala

Glu

165

Tyr

Pro

Ile

Pro

His

Gly

Gly

70

Lys

Arg

Val

Xaa

Ser

150

Trp

Ala

Asp

Gly

Gln

Gly

Leu

55

Xaa

Pro

Lys

Trp

Thr

135

Leu

Thr

Asp

Arg

Lys

Phe

Ala

40

Xaa

Gly

Gly

Glu

Arg

120

Ala

Leu

Gln

Val

Gln

Asn

Gly

25

Gly

Phe

Asp

Tyr

Thr

105

Thr

Tyr

Ala

Gln

Asn

185

Pro

Lys

10

Xaa

Tyr

Gly

Xaa

Tyr

90

Ile

Leu

Ala

Trp

Ala

170

Gly

Gly

Ala

Xaa

Asp

His

Val

75

Gln

Ala

His

Lys

Thr

155

Ala

Asn

His

Gln

Xaa

Val

Asn

60

Asp

His

Val

Gly

Ala

140

Xaa

Lys

Ile

Asp

Asp

Pro

Thr

45

Gly

Ile

Asn

Lys

Asn

125

Arg

Gln

Gln

Gly

Pro

Ala

Ala

30

Gly

Thr

Phe

Gly

Asp

110

Xaa

Ala

Met

Ala

Tyr

190

Arg

Lys

15

Tyr

Asn

Ile

Ala

Glu

95

Gly

Xaa

Trp

Lys

Leu

175

Val

Leu

Ala

Xaa

Thr

Ser

Glu

80

Trp

Gln

Lys

Asp

Xaa

160

Thr

His

Pro



Val

Leu

225

Asn

Xaa

Lys

Thr

Asp

305

Asp

Lys

Ser

Xaa

Gly
385

Pro

210

Asn

Asn

Trp

Gln

Ser

290

Ala

Lys

Thr

Met

Xaa

370

Ser

195

Gly

Pro

Ser

Gly

Pro

275

Arg

Thr

Leu

Tyr

Leu

355

Tyr

Xaa

Thr

Lys

Pro

Gly

260

Arg

Arg

Xaa

Ala

Gln

340

Lys

Xaa

Xaa

Gly

Val

Gln

245

Ala

Phe

Asp

Asn

Ser

325

Gln

Arg

Xaa

Xaa

Lys

Tyr

230

Lys

Asp

Thr

Leu

Leu

310

Trp

Pro

Thr

Ser

Ser
390

Trp

215

Asn

Asp

Arg

Ala

Asn

295

Ala

Asp

Gly

Val

Gly

375

Xaa

200

Asp

Pro

Tyr

Xaa

Asp

280

Leu

Glu

Gly

Ser

Xaa

360

Tyr

Gly

Trp

Gln

Pro

Thr

265

Gln

Arg

Asn

Glu

Ala

345

Ala

Glu

Ala

Lys

Ser

Ala

250

Glu

Ala

Leu

Asp

Asn

330

Ile

Ala

Xaa

Lys

Gly

Gly

235

Ser

Ile

Trp

Phe

Pro

315

Leu

Leu

Val

Xaa

Ile
395

Leu

220

Tyr

Asp

Asp

Asp

Leu

300

Arg

Val

Xaa

Pro

Xaa

380

Leu

205

Leu

Ile

Xaa

Thr

Val

285

Pro

Arg

Asn

Ala

Xaa

365

Xaa

Tyr

Ser

Ala

Xaa

Ile

270

Ile

Ala

Gln

Asp

Trp

350

Pro

Gly

Glu

Phe

Asn

Xaa

255

Leu

Arg

Leu

Leu

Asp

335

Leu

Xaa

Pro

Ala

Asp

Xaa

240

Xaa

Asp

Gln

Lys

Val

320

Gly

Thr

Xaa

Xaa

Leu
400



Gln

Lys

Thr

Ala

Ala

465

Thr

Val

Pro

Glu

Glu

545

Glu

Asp

Asp

Gly

Xaa

Leu

Met

450

Ala

Glu

Leu

Asp

Ser

530

His

Val

Asp

Arg

Asp

Gln

Ser

435

Ala

Ala

Asn

Ala

Gly

515

Phe

Xaa

Lys

Thr

Leu

Lys

Gln

420

Lys

Leu

Lys

Xaa

Trp

500

Lys

Gly

Glu

Ile

Tyr

580

Xaa

Ser

405

Glu

Arg

Xaa

Glu

Met

485

Asp

Ala

Arg

Ser

Val

565

Arg

Gln

Pro

Val

Tyr

Xaa

Ala

470

Ile

Val

Asp

Lys

Gln

550

Arg

Leu

Met

Ile

Ile

Gly

Arg

455

Arg

Val

Val

Lys

Ser

535

Glu

Asp

Phe

Glu

Pro

Leu

Asn

440

Xaa

His

Phe

Ala

His

520

Leu

Val

Glu

Tyr

Met

Gln

Ala

425

Asp

Asn

Gln

Ser

Pro

505

Tyr

Trp

Leu

Tyr

Gly

585

Ala

Ala

410

Ala

Val

Asn

Ala

Pro

490

Gly

Asp

Leu

Gln

Gly

570

Tyr

Arg

Val

Leu

Thr

Phe

Glu

475

Thr

Gln

Asp

Thr

Val

555

Met

Gly

Arg

Asp

Asp

Gly

Phe

460

Tyr

Ser

Ser

Gln

Pro

540

Gln

Pro

Tyr

Ser

Leu

Asp

Trp

445

Gly

Gln

Gly

Gly

Leu

525

Gln

Xaa

His

Val

Thr

Phe

Ala

430

Lys

Val

Asn

Asn

Phe

510

Lys

Asp

Asp

Ile

Val

590

Gln

Gly

415

Trp

Thr

Pro

Arg

Arg

495

Ile

Met

Val

Gln

Tyr

575

Ala

Gly

Gly

Gln

Pro

Gln

Gly

480

Pro

Ala

Tyr

Asp

Thr

560

Ala

Gln

Thr



Val

Arg

625

Ser

Ala

Gln

Val

Thr

705

Tyr

Val

Pro

Ser

610

Gln

Ala

Trp

Phe

Ala

690

Ser

Gly

Asn

Xaa

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

<220>
<223>

595

Glu Vval

Asn Tyr

Glu Asp

Ile Asp
660

Ser Thr
675

Met Ile

Glu Ile

Lys Gln

Pro Ser
740

Lys Phe
755

14
764
PRT

Leu

Trp

Lys

645

Lys

Phe

Phe

Asp

Gln

725

Ala

Asp

Gly

Pro

630

Ser

Val

Gly

Val

Asn

710

Gly

Pro

Leu

Lys

615

Asp

Ile

Asn

Phe

Gly

695

Xaa

Met

Thr

Gln

Artificial Sequence

600

Xaa

Ser

Leu

Ala

Lys

680

Thr

Ala

Ala

Thr

Asn
760

Phe

Ile

Gln

Ser

665

Pro

Xaa

Leu

Val

Ile

745

Thr

Xaa

Arg

Gly

650

Pro

Lys

Ala

Leu

Phe

730

Ala

Gln

Xaa

Ala

635

Tyr

Asp

His

Asn

Thr

715

Asn

Ala

Thr

Phe

620

Gln

Ala

Lys

Trp

Arg

700

Ala

Gln

Arg

605

Asp

Ile

Asp

Leu

Glu

685

Phe

Leu

Leu

Glu

Lys

Ala

Gly

Leu

670

Pro

Ser

Lys

Lys

Xaa
750

Asp

Ser

Met

655

Pro

Phe

Asp

Asp

Trp

735

Ala

synthetic PGA protein sequence for variants 255-292

Ile

Leu

640

Asn

Gln

Asp

Ser

Lys

720

Leu

Tyr



<220>

<221> VARIANT

<222> (28)..(28)

<223> Xaa can be Val or Asn

<220>

<221> VARIANT

<222> (56)..(56)

<223> Xaa can be Val or Leu

<220>

<221> VARIANT

222> (71)..(71)

<223> Xaa can be Gly or Ala

<220>

<221> VARIANT

<222> (74)..(74)

<223> Xaa can be Asp, Asn, Ser, Thr or Val

<220>

<221> VARIANT

<222> (139)..(139)

<223> Xaa can be Lys or Ile

<220>

<221> misc_feature

<222> (445)..(445)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> VARIANT

<222> (455)..(455)

<223> Xaa can be Arg or Trp

<220>

<221> VARIANT

<222> (618)..(618)

<223> Xaa can be Val or Ile

<220>

<221> VARIANT

222> (619)..(619)

<223> Xaa can be Ser or Lys

<400> 14

Ser Asn Met Trp Val Ile Gly Lys Asn Lys Ala Gln Asp Ala Lys Ala



Ile

Tyr

Pro

Trp

65

Lys

Val

Pro

Thr

Gly

145

Lys

Ile

Thr

Met

Gly

Phe

50

Gly

Leu

Lys

Glu

Asp

130

Lys

Asn

Asn

Gly

Val

Ile

35

Ala

Ser

Ser

Met

Thr

115

Thr

Glu

Trp

Trp

Ala
195

Asn

20

Gly

Tyr

Thr

Ala

Leu

100

Phe

Ala

Val

Pro

Tyr

180

Tyr

Gly

Leu

Pro

Ala

Glu

85

Ser

Thr

Thr

Ala

Glu

165

Tyr

Pro

Pro

His

Gly

Gly

70

Lys

Arg

Val

Gln

Ser

150

Trp

Ala

Asp

Gln

Gly

Leu

55

Xaa

Pro

Lys

Trp

Thr

135

Leu

Thr

Asp

Arg

Phe

Ala

40

Xaa

Gly

Gly

Glu

Arg

120

Ala

Leu

Gln

Val

Gln
200

Gly

25

Gly

Phe

Asp

Tyr

Thr

105

Thr

Tyr

Ala

Gln

Asn

185

Pro

10

Trp

Tyr

Gly

Xaa

Tyr

90

Ile

Leu

Ala

Trp

Ala

170

Gly

Gly

Tyr

Asp

His

Val

75

Gln

Ala

His

Xaa

Thr

155

Ala

Asn

His

Xaa

Val

Asn

60

Asp

His

Val

Gly

Ala

140

His

Lys

Ile

Asp

Pro

Thr

45

Gly

Ile

Asn

Lys

Asn

125

Arg

Gln

Gln

Gly

Pro
205

Ala

30

Gly

Thr

Phe

Gly

Asp

110

Val

Ala

Met

Ala

Tyr

190

Arg

15

Tyr

Asn

Ile

Ala

Glu

95

Gly

Ile

Trp

Lys

Leu

175

Val

Leu

Thr

Thr

Ser

Glu

80

Trp

Gln

Lys

Asp

Ala

160

Thr

His

Pro



Val

Leu

225

Asn

Leu

Lys

Thr

Asp

305

Asp

Lys

Ser

Lys

Gly

385

Gln

Pro

210

Asn

Asn

Trp

Gln

Ser

290

Ala

Lys

Thr

Met

Trp

370

Ser

Gly

Gly

Pro

Ser

Gly

Pro

275

Arg

Thr

Leu

Tyr

Leu

355

Tyr

Leu

Asp

Thr

Lys

Pro

Gly

260

Arg

Arg

Ala

Ala

Gln

340

Lys

Ser

Asn

Lys

Gly

Val

Gln

245

Ala

Phe

Asp

Asn

Ser

325

Gln

Arg

Ala

Ile

Ser

Lys

Tyr

230

Lys

Asp

Thr

Leu

Leu

310

Trp

Pro

Thr

Ser

Ser

390

Pro

Trp

215

Asn

Asp

Arg

Ala

Asn

295

Ala

Asp

Gly

Val

Gly

375

Val

Ile

Asp

Pro

Tyr

Ala

Asp

280

Leu

Glu

Gly

Ser

Val

360

Tyr

Gly

Pro

Trp

Gln

Pro

Thr

265

Gln

Arg

Asn

Glu

Ala

345

Ala

Glu

Ala

Gln

Lys

Ser

Ala

250

Glu

Ala

Leu

Asp

Asn

330

Ile

Ala

Thr

Lys

Ala

Gly

Gly

235

Ser

Ile

Trp

Phe

Pro

315

Leu

Leu

Val

Thr

Ile

395

Val

Leu

220

Tyr

Asp

Asp

Asp

Leu

300

Arg

Val

Asn

Pro

Gln

380

Leu

Asp

Leu

Ile

Leu

Thr

Val

285

Pro

Arg

Asn

Ala

Ala

365

Asp

Tyr

Leu

Ser

Ala

Phe

Ile

270

Ile

Ala

Gln

Asp

Trp

350

Pro

Gly

Glu

Phe

Phe

Asn

Ala

255

Leu

Arg

Leu

Leu

Asp

335

Leu

Phe

Pro

Ala

Gly

Asp

Trp

240

Phe

Asp

Gln

Lys

Val

320

Gly

Thr

Gly

Thr

Leu

400

Gly



Lys

Thr

Ala

Ala

465

Thr

Val

Pro

Glu

Glu

545

Glu

Asp

Asp

Pro

Leu

Met

450

Ala

Glu

Leu

Asp

Ser

530

His

Val

Asp

Arg

Gln

Ser

435

Ala

Ala

Asn

Ala

Gly

515

Phe

Lys

Lys

Thr

Leu
595

Gln

420

Lys

Leu

Lys

Asn

Trp

500

Lys

Gly

Glu

Ile

Tyr

580

Phe

405

Glu

Arg

Thr

Glu

Met

485

Asp

Ala

Arg

Ser

Val

565

Arg

Gln

Val

Tyr

Phe

Ala

470

Ile

Val

Asp

Lys

Gln

550

Arg

Leu

Met

Ile

Gly

Arg

455

Arg

Val

Val

Lys

Ser

535

Glu

Asp

Phe

Glu

Leu

Asn

440

Ala

His

Phe

Ala

His

520

Leu

Val

Glu

Tyr

Met
600

Ala

425

Asp

Asn

Gln

Ser

Pro

505

Tyr

Trp

Leu

Tyr

Gly

585

Ala

410

Ala

Val

Asn

Ala

Pro

490

Gly

Asp

Leu

Gln

Gly

570

Tyr

Arg

Leu

Thr

Phe

Glu

475

Thr

Gln

Asp

Thr

Val

555

Met

Gly

Arg

Asp

Gly

Phe

460

Tyr

Ser

Ser

Gln

Pro

540

Gln

Pro

Tyr

Ser

Asp

Xaa

445

Gly

Gln

Gly

Gly

Leu

525

Gln

Leu

His

Val

Thr
605

Ala

430

Lys

Val

Asn

Asn

Phe

510

Lys

Asp

Asp

Ile

Val

590

Gln

415

Trp

Thr

Pro

Arg

Arg

495

Ile

Met

Val

Gln

Tyr

575

Ala

Gly

Gln

Pro

Gln

Gly

480

Pro

Ala

Tyr

Asp

Thr

560

Ala

Gln

Thr



Val

Arg

625

Ser

Ala

Gln

Val

Thr

705

Tyr

Val

Pro

Ser

610

Gln

Ala

Trp

Phe

Ala

690

Ser

Gly

Asn

Leu

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

<220>
<223>

Glu Vval

Asn Tyr

Glu Asp

Ile Asp
660

Ser Thr
675

Met Ile

Glu Ile

Lys Gln

Pro Ser
740

Lys Phe
755

15
764
PRT

Leu

Trp

Lys

645

Lys

Phe

Phe

Asp

Gln

725

Ala

Asp

Gly

Pro

630

Ser

Val

Gly

Val

Asn

710

Gly

Pro

Leu

Lys

615

Asp

Ile

Asn

Phe

Gly

695

Leu

Met

Thr

Gln

Artificial Sequence

Ala

Ser

Leu

Ala

Lys

680

Thr

Ala

Ala

Thr

Asn
760

Phe

Ile

Gln

Ser

665

Pro

Met

Leu

Val

Ile

745

Thr

Xaa

Arg

Gly

650

Pro

Lys

Ala

Leu

Phe

730

Ala

Gln

Xaa

Ala

635

Tyr

Asp

His

Asn

Thr

715

Asn

Ala

Thr

Phe

620

Gln

Ala

Lys

Trp

Arg

700

Ala

Gln

Arg

Ala

Asp

Ile

Asp

Leu

Glu

685

Phe

Leu

Leu

Glu

Lys

Ala

Gly

Leu

670

Pro

Ser

Lys

Lys

Ser
750

Asp

Ser

Met

655

Pro

Phe

Asp

Asp

Trp

735

Ala

synthetic PGA protein sequence for variants 293-333

Ile

Leu

640

Asn

Gln

Asp

Ser

Lys

720

Leu

Tyr



<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

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

VARIANT
(27)..(27)
Xaa can be Phe

VARIANT
(28)..(28)
Xaa can be Asn

misc_feature
(54)..(54)
Xaa can be any

VARIANT
(56)..(56)
Xaa can be Leu

VARIANT
(71)..(71)
Xaa can be Gly

VARIANT
(74)..(74)

or Tyr

or Val

naturally occurring amino acid

or Ile

or Ala

Xaa can be Asp, Asn, Ser Thr, or Val

VARIANT
(264)..(264)
Xaa can be Val

VARIANT
(484)..(484)
Xaa can be Asp

misc_feature
(544)..(544)
Xaa can be any

VARIANT
(547)..(547)
Xaa can be Gln

or Ala

or Asn

naturally occurring amino acid

or Lys



<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

<400>

VARIANT

(618)..(618)

Xaa can be Val or Ile

VARIANT

(619)..(619)

Xaa can be Ser or Lys

VARIANT

(741)..(741)

Xaa can be Ala or Thr

15

Ser Asn Met Trp

1

Ile

Tyr

Pro

Trp

65

Lys

Val

Pro

Thr

Met

Gly

Phe

50

Gly

Leu

Lys

Glu

Asp

Val Asn
20

Ile Gly
35

Ala Tyr

Ser Thr

Ser Ala

Met Leu
100

Thr Phe
115

Thr Ala

Val Ile
5

Gly Pro

Leu His

Pro Xaa

Ala Gly

70

Glu Lys

85

Ser Arg

Thr Val

Thr Gln

Gly

Gln

Gly

Leu

55

Xaa

Pro

Lys

Trp

Thr

Lys

Phe

Ala

40

Leu

Gly

Gly

Glu

Arg

120

Ala

Asn

Gly

25

Gly

Phe

Asp

Tyr

Thr

105

Thr

Tyr

Lys

10

Trp

Tyr

Gly

Xaa

Tyr

90

Ile

Leu

Ala

Ala

Xaa

Asp

His

Val

75

Gln

Ala

His

Lys

Gln

Xaa

Val

Asn

60

Asp

His

Val

Gly

Ala

Asp

Pro

Thr

45

Gly

Ile

Asn

Lys

Asn

125

Arg

Ala

Ala

30

Gly

Thr

Phe

Gly

Asp

110

Val

Ala

Lys

15

Tyr

Asn

Ile

Ala

Glu

95

Gly

Ile

Trp

Ala

Thr

Thr

Ser

Glu

80

Trp

Gln

Lys

Asp



Gly

145

Lys

Ile

Thr

Val

Leu

225

Asn

Leu

Lys

Thr

Asp

305

Asp

130

Lys

Asn

Asn

Gly

Pro

210

Asn

Asn

Trp

Gln

Ser

290

Ala

Lys

Glu

Trp

Trp

Ala

195

Gly

Pro

Ser

Gly

Pro

275

Arg

Thr

Leu

Val

Pro

Tyr

180

Tyr

Thr

Lys

Pro

Gly

260

Arg

Arg

Ala

Ala

Ala

Glu

165

Tyr

Pro

Gly

Val

Gln

245

Ala

Phe

Asp

Asn

Ser
325

Ser

150

Trp

Ala

Asp

Lys

Tyr

230

Lys

Asp

Thr

Leu

Leu

310

Trp

135

Leu

Thr

Asp

Arg

Trp

215

Asn

Asp

Arg

Ala

Asn

295

Ala

Asp

Leu

Gln

Val

Gln

200

Asp

Pro

Tyr

Xaa

Asp

280

Leu

Glu

Gly

Ala

Gln

Asn

185

Pro

Trp

Gln

Pro

Thr

265

Gln

Arg

Asn

Glu

Trp

Ala

170

Gly

Gly

Lys

Ser

Ala

250

Glu

Ala

Leu

Asp

Asn
330

Thr

155

Ala

Asn

His

Gly

Gly

235

Ser

Ile

Trp

Phe

Pro

315

Leu

140

His

Lys

Ile

Asp

Leu

220

Tyr

Asp

Asp

Asp

Leu

300

Arg

Val

Gln

Gln

Gly

Pro

205

Leu

Ile

Leu

Thr

Val

285

Pro

Arg

Asn

Met

Ala

Tyr

190

Arg

Ser

Ala

Phe

Ile

270

Ile

Ala

Gln

Asp

Lys

Leu

175

Val

Leu

Phe

Asn

Ala

255

Leu

Arg

Leu

Leu

Asp
335

Ala

160

Thr

His

Pro

Asp

Trp

240

Phe

Asp

Gln

Lys

Val

320

Gly



Lys

Ser

Lys

Gly

385

Gln

Lys

Thr

Ala

Ala

465

Thr

Val

Pro

Glu

Thr

Met

Trp

370

Ser

Gly

Pro

Leu

Met

450

Ala

Glu

Leu

Asp

Ser

Tyr

Leu

355

Tyr

Leu

Asp

Gln

Ser

435

Ala

Ala

Asn

Ala

Gly

515

Phe

Gln

340

Lys

Ser

Asn

Lys

Gln

420

Lys

Leu

Lys

Asp

Trp

500

Lys

Gly

Gln

Arg

Ala

Ile

Ser

405

Glu

Arg

Thr

Glu

Met

485

Asp

Ala

Arg

Pro

Thr

Ser

Ser

390

Pro

Val

Tyr

Phe

Ala

470

Ile

Val

Asp

Lys

Gly

Val

Gly

375

Val

Ile

Ile

Gly

Arg

455

Arg

Val

Val

Lys

Ser

Ser

Val

360

Tyr

Gly

Pro

Leu

Asn

440

Ala

His

Phe

Ala

His

520

Leu

Ala

345

Ala

Glu

Ala

Gln

Ala

425

Asp

Asn

Gln

Ser

Pro

505

Tyr

Trp

Ile

Ala

Thr

Lys

Ala

410

Ala

Val

Asn

Ala

Pro

490

Gly

Asp

Leu

Leu

Val

Thr

Ile

395

Val

Leu

Thr

Phe

Glu

475

Thr

Gln

Asp

Thr

Asn

Pro

Gln

380

Leu

Asp

Asp

Gly

Phe

460

Tyr

Ser

Ser

Gln

Pro

Ala

Ala

365

Asp

Tyr

Leu

Asp

Trp

445

Gly

Gln

Gly

Gly

Leu

525

Gln

Trp

350

Pro

Gly

Glu

Phe

Ala

430

Lys

Val

Asn

Asn

Phe

510

Lys

Asp

Leu

Phe

Pro

Ala

Gly

415

Trp

Thr

Pro

Arg

Arg

495

Ile

Met

Val

Thr

Gly

Thr

Leu

400

Gly

Gln

Pro

Gln

Gly

480

Pro

Ala

Tyr

Xaa



Glu

545

Glu

Asp

Asp

Val

Arg

625

Ser

Ala

Gln

Val

Thr

705

Tyr

530

His

Val

Asp

Arg

Ser

610

Gln

Ala

Trp

Phe

Ala

690

Ser

Gly

Xaa

Lys

Thr

Leu

595

Glu

Asn

Glu

Ile

Ser

675

Met

Glu

Lys

Glu

Ile

Tyr

580

Phe

Val

Tyr

Asp

Asp

660

Thr

Ile

Ile

Gln

Ser

Val

565

Arg

Gln

Leu

Trp

Lys

645

Lys

Phe

Phe

Asp

Gln
725

Gln

550

Arg

Leu

Met

Gly

Pro

630

Ser

Val

Gly

Val

Asn

710

Gly

535

Glu

Asp

Phe

Glu

Lys

615

Asp

Ile

Asn

Phe

Gly

695

Leu

Met

Val

Glu

Tyr

Met

600

Ala

Ser

Leu

Ala

Lys

680

Thr

Ala

Ala

Leu

Tyr

Gly

585

Ala

Phe

Ile

Gln

Ser

665

Pro

Met

Leu

Val

Gln

Gly

570

Tyr

Arg

Xaa

Arg

Gly

650

Pro

Lys

Ala

Leu

Phe
730

Val

555

Met

Gly

Arg

Xaa

Ala

635

Tyr

Asp

His

Asn

Thr

715

Asn

540

Gln

Pro

Tyr

Ser

Phe

620

Gln

Ala

Lys

Trp

Arg

700

Ala

Gln

Leu

His

Val

Thr

605

Asp

Ile

Asp

Leu

Glu

685

Phe

Leu

Leu

Asp

Ile

Val

590

Gln

Lys

Ala

Gly

Leu

670

Pro

Ser

Lys

Lys

Gln

Tyr

575

Ala

Gly

Asp

Ser

Met

655

Pro

Phe

Asp

Asp

Trp
735

Thr

560

Ala

Gln

Thr

Ile

Leu

640

Asn

Gln

Asp

Ser

Lys

720

Leu



Val Asn Pro Ser Xaa Pro Thr Thr Ile Ala Ala Arg Glu Ser Ala Tyr
740 745 750

Pro Leu Lys Phe Asp Leu Gln Asn Thr Gln Thr Ala
755 760



