<110> Lonz
<120>
cell
2021
6l

<130>
<160>
<170>
<210> 1

<211> 1359
<212> DNA
<213>
<400> 1

atgatcttcc
acagcacgtt
acttctttat
ttttaccccg
aacgtcactg
gatttatgtt
atgtccacac
attccagatt
gaaactccgc
tatgcggect
tctgtgatcg
atatacttcc
gctgccgegt
caaaagattt
aacaaggacg
gattacaatt
ccaagcaatt
gctaatattg
tttgtagttg
agaatattga
aaaggcaccc
tgggaattta
atcgatcctce

<210> 2

<211> 452
<212> PRT
<213>
<400> 2

a Ltd.

s
48

taaacacctt
cctctgacac
tgacgtgtat
ataataatac
tgaaggctga
ccttgggcca
aggtgatcga
tggacgcaca
tggcttgtgt
ggcccattgce
gttactcagc
aaaatctagc
ggacgcagaa
ttgattggta
tcttgtccat
ttgacaccat
actcagccaa
agctatctaa
tcgtctcttt
aagagacttc
ttttcagatt
ctcaggtcaa
tagagtcgac

SEQUENCE LISTING

PatentIn version 3.4

Saccharomyces cerevisiae

cgcaaggtge
aaacgacact
ggacaattecg
tgttatcttt
gctgcttact
agtatcgctt
atcatccatt
agtacgtgtg
ccaggctatc
cgctatctca
cactgctgct
tatcactgca
tttccaatgg
cgtacaggcc
tagtgtgcaa
tttagacgat
gattctcgtg
tttctttttg
gattttcttt
caatttcttc
atctatcatc
ctctccageg
ctgcaggcat

Saccharomyces cerevisiae

Met Ile Phe Leu Asn Thr Phe Ala

1

Leu Cys Ser

Ala Ala

35

Ser

Ser Gln

50

Asn

Asn Asn Thr

65

Asn Val Thr

Asp Lys Thr

5

Gly Thr Al

20
Le

Lys His

Leu Thr Al

Val Ile Ph

70
Val

Lys Al

Phe
100

Asp Le

Arg Cys

cttttaacgt
actccggegt
caattaacgg
gatattgacg
tacggactga
tccecectaa
accaagcaat
gtggcatacg
ttgagtaacg
ggtgtcggtg
cacattgcgt
atgatgggtg
tccatgggta
actaatggtg
aaacgtgcta
tcggatctgt
ttaagaggta
accggtattg
aaggcgctat
caatatagga
gccttcecectce
attgttgttg
gcaagctag

Leu
10

Ser Thr

25

a Arg Ser Asp

u Gln Thr

40

Thr Ser Leu

a Ser Phe Phe Val

55

Asp

Ile Ala Thr

- 75

e Asp Asp

a Glu Thr

90

Leu Leu Tyr

Leu Gln

105

u Cys Ser Gly

gtttcgtact
ctgcaaagca
catcattctt
ctacgacgac
aagtcctgga
gtgctgggcg
ttcccggceat
ctcagaatga
ggaagacagt
tacttacctc
ccaactccat
tctcaagggt
tcatcaatac
tctcaaatgt
tctctatgge
acaccacttc
tagaaagagt
tgttttttct
tggaagttct
agaactgggg
aagtttctct
atgcggtagt

Leu Thr Cys

Thr
30

Asn Asp

Thr
45

Leu Cys

Lys Phe

60

Tyr

Thr Thr Leu

Gly Leu Lys

Val Leu

110

Ser

gtgcagcggt
tttgcagacc
tgatgtgaaa
gcttaatggg
taagactttt
tattgatgtc
tgcttacacc
cacggaattc
gcaaacaaag
agggtttgtg
ctcattgttc
tccacccatt
aaacttcatg
tgtggtagct
atcgtctagt
tgagaaggat
tgcttatttg
attcttccta
tacaagagca
gagtattatc
tctggcgatt
aatattactg

Phe
15

Val
Thr Pro
Met Asp
Pro Asp
Asn

Gly

Val
95

Leu

Ser Pro

novel tools for the production of glycosylated proteins in host

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

1020
1080
1140
1200
1260
1320
1359



Leu

Ser

Asp

145

Glu

Val

Gly

Ala

Asn

225

Ala

Thr

Gly

Val

Asp

305

Pro

Val

Ile

Phe

Glu

385

Lys

Leu

Val

Ser

Ile

130

Ala

Thr

Gln

Val

Ala

210

Leu

Ala

Asn

Val

Gln

290

Thr

Ser

Ala

Val

Phe

370

Thr

Gly

Leu

Asp

Ala
115
Thr
Gln
Pro
Thr
Leu
195
His
Ala
Ala
Phe
Ser
275
Lys
Ile
Asn
Tyr
Phe
355
Lys
Ser
Thr

Ala

Ala
435

Gly

Lys

Val

Leu

Lys

180

Thr

Ile

Ile

Trp

Met

260

Asn

Arg

Leu

Tyr

Leu

340

Phe

Ala

Asn

Leu

Ile
420

Val

Arg

Gln

Arg

Ala

165

Tyr

Ser

Ala

Thr

Thr

245

Gln

Val

Ala

Asp

Ser

325

Ala

Leu

Leu

Phe

Phe

405

Trp

Val

Ile

Phe

Val

150

Cys

Ala

Gly

Ser

Ala

230

Gln

Lys

Val

Ile

Asp

310

Ala

Asn

Phe

Leu

Phe

390

Arg

Glu

Ile

Asp

Pro

135

Val

Val

Ala

Phe

Asn

215

Met

Asn

Ile

Val

Ser

295

Ser

Lys

Ile

Phe

Glu

375

Gln

Leu

Phe

Leu

Val

120

Gly

Ala

Gln

Trp

Val

200

Ser

Met

Phe

Phe

Ala

280

Met

Asp

Ile

Glu

Leu

360

Val

Tyr

Ser

Thr

Leu
440

Met

Ile

Tyr

Ala

Pro

185

Ser

Ile

Gly

Gln

Asp

265

Asn

Ala

Leu

Leu

Leu

345

Phe

Leu

Arg

Ile

Gln
425

Ile

Ser

Ala

Ala

Ile

170

Ile

Val

Ser

Val

Trp

250

Trp

Lys

Ser

Tyr

Val

330

Ser

Val

Thr

Lys

Ile

410

Val

Asp

Thr

Tyr

Gln

155

Leu

Ala

Ile

Leu

Ser

235

Ser

Tyr

Asp

Ser

Thr

315

Leu

Asn

Val

Arg

Asn

395

Ala

Asn

Pro

Gln

Thr

140

Asn

Ser

Ala

Gly

Phe

220

Arg

Met

Val

Val

Ser

300

Thr

Arg

Phe

Val

Ala

380

Trp

Phe

Ser

Leu

Val

125

Ile

Asp

Asn

Ile

Tyr

205

Ile

Val

Gly

Gln

Leu

285

Asp

Ser

Gly

Phe

Val

365

Arg

Gly

Pro

Pro

Glu
445

Ile

Pro

Thr

Gly

Ser

190

Ser

Tyr

Pro

Ile

Ala

270

Ser

Tyr

Glu

Ile

Leu

350

Ser

Ile

Ser

Gln

Ala
430

Ser

Glu

Glu

Lys

175

Gly

Ala

Phe

Pro

Ile

255

Thr

Ile

Asn

Lys

Glu

335

Thr

Leu

Leu

Ile

Val

415

Ile

Thr

Ser

Leu

Phe

160

Thr

Val

Thr

Gln

Ile

240

Asn

Asn

Ser

Phe

Asp

320

Arg

Gly

Ile

Lys

Ile

400

Ser

Val

Cys



Arg His Ala
450

<210> 3

<211> 1116
<212> DNA
<213>
<400> 3

atgatcttcc
acagcacgtt
acttctttat
ttttaccccg
aacgtcactg
gatttatgtt
atgtccacac
attccagatt
gaaactccgce
tatgcggect
tctgtgatcg
atatacttcc
gctgcegegt
caaaagattt
aacaaggacg
gattacaatt
ccaagcaatt
gctaatattg
tttgtagttg

<210> 4

<211> 371
<212> PRT
<213>
<400> 4

Ser

taaacacctt
cctctgacac
tgacgtgtat
ataataatac
tgaaggctga
ccttgggcca
aggtgatcga
tggacgcaca
tggcttgtgt
ggcccattge
gttactcagc
aaaatctagc
ggacgcagaa
ttgattggta
tcttgtccat
ttgacaccat
actcagccaa
agctatctaa
tcgtcectettt

Saccharomyces cerevisiae

cgcaaggtgc
aaacgacact
ggacaattcg
tgttatcttt
gctgcttact
agtatcgcett
atcatccatt
agtacgtgtg
ccaggctatc
cgctatctca
cactgctgcet
tatcactgca
tttccaatgg
cgtacaggcec
tagtgtgcaa
tttagacgat
gattctcgtg
tttetttttg
gattttcttt

Saccharomyces cerevisiae

Met Ile Phe Leu Asn Thr Phe Ala

1

Leu Cys Ser

Ala Ala

35

Ser

Ser Gln

50

Asn

Asn Asn Thr

65
Val

Asn Thr

Asp Lys Thr

Ala
115

Leu Ser

Ile
130

Ser Thr

Asp Ala Gln

145

5
Gly Thr
20

Lys His

Leu Thr

Val Ile

Val Lys

85

Phe
100

Asp
Arg
Gln

Lys

Val Arg

Ala

Leu

Ala

Phe

70

Ala

Leu

Ile

Phe

Val

Arg Ser

Gln Thr

40
Ser Phe
55

Asp Ile

Glu Leu

Ser

Cys

Val
120

Asp

Pro
135

Gly

Val Ala

150

cttttaacgt
actcecggegt
caattaacgg
gatattgacg
tacggactga
tccceectaa
accaagcaat
gtggcatacg
ttgagtaacg
ggtgtcggtg
cacattgcgt
atgatgggtg
tccatgggta
actaatggtg
aaacgtgcta
tcggatctgt
ttaagaggta
accggtattg
aagtag

Arg Cys Leu

10
Ser Thr
25

Asp

Thr Ser Leu

Phe Asp Val

Ala Thr

75

Asp

Thr
90

Leu Tyr

Leu Gln

105

Gly

Met Ser Thr

Ile Ala Tyr

Ala Gln

155

Tyr

gtttcgtact
ctgcaaagca
catcattctt
ctacgacgac
aagtcctgga
gtgctgggcg
ttccecggeat
ctcagaatga
ggaagacagt
tacttacctc
ccaactccat
tctcaagggt
tcatcaatac
tctcaaatgt
tctctatgge
acaccacttc
tagaaagagt
tgttttttct

Leu Thr Cys

Thr
30

Asn Asp

Thr
45

Leu

Lys Phe

60

Tyr

Thr Thr Leu

Gly Leu Lys

Val Leu

110

Ser

Gln Val

125

Ile

Thr Ile

140

Pro

Asn Asp Thr

gtgcagcggt
tttgcagacc
tgatgtgaaa
gcttaatggg
taagactttt
tattgatgtc
tgcttacacc
cacggaattc
gcaaacaaag
agggtttgtg
ctcattgttc
tccacccatt
aaacttcatg
tgtggtagcet
atcgtctagt
tgagaaggat
tgcttatttg
attcttccta

Phe
15

Val

Thr Pro

Met Asp

Pro Asp

Asn Gly

80

Val
95

Leu

Ser Pro

Glu Ser

Asp Leu

Glu Phe

160

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

1020
1080
1116



Glu Thr Pro

Val Gln Thr

Gly Val Leu

195

Ala Ala His

210

Asn Leu Ala

225

Ala Ala Ala

Thr Asn Phe

Gly Val Ser

275
Val Gln
290

Lys

Asp Thr Ile

305

Pro Ser Asn

Val Ala Tyr

Ile Val Phe

355
Phe Phe
370

Lys

<210> 5

<211> 737
<212> DNA
<213>
<400> 5

atgatcttcc
acagcacgtt
acttctttat
ttttacccceg
aacgtcactg
gatttatgtt
atgtccacac
attccagatt
gaaactccgc
tatgcggcect
tctgtgatcg
atatacttcc
gctgccgegt

<210> 6
<211> 245

Ala
165

Leu

Lys
180

Tyr

Thr Ser

Ile Ala

Ile Thr

Cys

Ala

Gly

Ser

Ala

Val Gln

Ala Trp

Phe Val

200
Asn Ser
215

Met Met

230

Thr
245

Trp

Met
260

Gln
Asn Val
Arg Ala

Leu Asp

Gln

Lys

Val

Ile

Asp

Asn Phe

Ile Phe

Val Ala

280
Ser Met
295

Ser Asp

310

Ser
325

Tyr

Leu Ala

340

Phe Leu

taaacacctt
cctctgacac
tgacgtgtat
ataataatac
tgaaggctga
ccttgggceca
aggtgatcga
tggacgcaca
tggcttgtgt
ggcccattgce
gttactcagc
aaaatctagc
ggactag

Ala

Asn

Phe

Lys Ile

Ile Glu

Phe Leu

360

Saccharomyces cerevisiae

cgcaaggtgc
aaacgacact
ggacaattcg
tgttatcttt
gctgcttact
agtatcgctt
atcatccatt
agtacgtgtg
ccaggctatc
cgctatctca
cactgctgct
tatcactgca

Ala Ile

170

Leu

Pro Ile Ala

185

Ser Val Ile

Ile Ser Leu

Val Ser

235

Gly

Gln Trp Ser

250

Asp
265

Trp Tyr

Asn Lys Asp

Ala Ser Ser

Thr
315

Leu Tyr

Val
330

Leu Leu

Leu Ser Asn

345
Phe

Val Val

cttttaacgt
actccggegt
caattaacgg
gatattgacg
tacggactga
tccececectaa
accaagcaat
gtggcatacg
ttgagtaacg
ggtgtcggtg
cacattgcgt
atgatgggtg

Ser Asn Gly

Ala Ile Ser

190
Ser

Gly Tyr

205

Phe
220

Ile Tyr

Arg Val Pro

Met Gly Ile

Val Gln Ala

270
Val

Leu Ser

285

Ser
300

Asp Tyr

Thr Ser Glu

Arg Gly Ile

Phe Phe Leu

350
Val Val
365

Ser

gtttcgtact
ctgcaaagca
catcattctt
ctacgacgac
aagtcctgga
gtgctgggcg
ttceccggeat
ctcagaatga
ggaagacagt
tacttacctc
ccaactccat
tctcaagggt

Lys Thr

175

Gly Val

Ala Thr
Phe Gln

Ile
240

Pro

Ile
255

Asn

Thr Asn

Ile Ser

Asn Phe

Lys Asp

320

Glu
335

Arg

Thr Gly

Leu Ile

gtgcagcggt
tttgcagacc
tgatgtgaaa
gcttaatggg
taagactttt
tattgatgtc
tgcttacacc
cacggaattc
gcaaacaaag
agggtttgtg
ctcattgttc
tccacccatt

60
120
180
240
300
360
420
480
540
600
660
720
737



<212>
<213>
<400> 6

PRT

Saccharomyces cerevisiae

Met Ile Phe Leu Asn Thr Phe Ala

1

Leu Cys Ser

Ala Ala

35

Ser

Ser Gln

50

Asn

Asn Asn Thr

65
Val

Asn Thr

Asp Lys Thr

Ala
115

Leu Ser

Ile
130

Ser Thr

Asp Ala Gln

145

Glu Thr Pro

Val Gln Thr

Gly Val Leu

195
Ala Ala
210

His

Asn Leu Ala

225
Ala

Ala Ala

<210> 7

<211> 813
<212> DNA
<213>
<400> 7

atgatcttcc
acagcacgtt
ttccaaaatc
gcgtggacgce
atttttgatt
gacgtcttgt
aattttgaca

5
Gly Thr
20

Lys His

Leu Thr

Val Ile

Val Lys

85

Phe
100

Asp
Gly Arg
Lys Gln

Val Arg

Ala

Leu

Ala

Phe

70

Ala

Leu

Ile

Phe

Val

Arg Ser

Thr
40

Gln

Ser Phe

55

Asp Ile

Glu

Leu

Cys Ser

Val
120

Asp

Pro
135

Gly

Val Ala

150

Ala
165

Leu

Lys
180

Tyr

Thr Ser

Ile Ala

Ile Thr

Cys

Ala

Gly

Ser

Ala

Val Gln

Ala Trp

Phe Val

200
Asn Ser
215

Met Met

230

Thr
245

Trp

taaacacctt
cctctgacac
tagctatcac
agaatttcca
ggtacgtaca
ccattagtgt
ccattttaga

Saccharomyces cerevisiae

cgcaaggtgc
aaacgacatt
tgcaatgatg
atggtccatg
ggccactaat
gcaaaaacgt
cgattcggat

Arg Cys Leu

10
Ser Thr
25

Asp

Thr Ser Leu

Phe Asp Val

Ala Thr

75

Asp

Thr
90

Leu Tyxr

Leu Gln

105

Gly

Met Ser Thr

Ile Ala Tyr

Ala Gln

155

Tyr

Ala Ile

170

Leu

Pro Ile Ala

185

Ser Val 1Ile

Ile Ser Leu

Val Ser

235

Gly

cttttaacgt
gcgtccaact
ggtgtctcaa
ggtatcatca
ggtgtctcaa
gctatctcta
ctgtacacca

Leu Thr Cys

Thr
30

Asn Asp

Thr
45

Leu Cys

Lys Phe

60

Tyr

Thr Thr Leu

Leu Lys

Val Leu

110

Ser

Gln Val

125

Ile

Thr
140

Ile Pro

Asn Asp Thr

Ser Asn Gly

Ala Ile Ser

190
Ser

Gly Tyr

205

Phe
220

Ile Tyr

Arg Val Pro

gtttcgtact
ccatctcatt
gggttccacc
atacaaactt
atgttgtggt
tggcatcgtc
cttctgagaa

Phe
15

Val

Thr Pro

Met Asp

Pro Asp

Asn Gly

80

Val
95

Leu

Ser Pro

Glu Ser

Asp Leu

Glu Phe

160
Lys Thr
175

Gly Val

Ala Thr
Phe Gln

Ile
240

Pro

gtgcagcggt
gttcatatac
cattgctgcc
catgcaaaag
agctaacaag
tagtgattac
ggatccaagc

60
120
180
240
300
360
420



aattactcag
attgagctat
gttgtcgtct
ttgaaagaga
acccttttca
tttactcagg
cctctagagt

<210> 8

<211> 270
<212> PRT
<213>
<400> 8

ccaagattct
ctaatttctt
ctttgatttt
cttccaattt
gattatctat
tcaactctcc
cgacctgcag

cgtgttaaga
tttgaccggt
ctttaaggcg
cttccaatat
catcgccttc
agcgattgtt
gcatgcaagc

Saccharomyces cerevisiae

Met Ile Phe Leu Asn Thr Phe Ala

1

Leu Cys Ser

Ile
35

Asn Ser

Met Met

50

Gly

Asn Phe Gln

65

Ile Phe Asp

Val Ala Asn

Met Ala

115

Ser

Ser Asp Leu

130

Lys Ile Leu

145

Ile Glu Leu

Phe Leu Phe

Glu Val Leu

195

Gln Tyr

210

Arg

Leu Ser Ile

225

Phe Thr Gln

Leu Leu Ile

5
Gly Thr
20

Ser Leu

Val Ser

Trp Ser

Trp Tyr

85

Lys
100

Asp

Ser Ser

Tyr Thr

Val Leu

Ala

Phe

Arg

Met

70

Val

Val

Ser

Thr

Arg

Arg Ser

Ile Tyr

40

Val
55

Pro

Gly Ile

Gln Ala

Leu Ser

Asp Tyr

120
Ser Glu
135

Gly Ile

150

Ser Asn

165

Val
180

Val

Thr Arg

Lys Asn

Ile Ala

Phe

Val

Ala

Trp

Phe

Phe Leu

Val Ser

Ile
200

Arg

Gly Ser

215

Pro Gln

230

Val Asn

245

Asp Pro

Ser

Leu

Pro Ala

Glu Ser

ggtatagaaa
attgtgtttt
ctattggaag
aggaagaact
cctcaagttt
gttgatgcgg
tag

Arg Cys Leu

10
Ser Thr
25

Asp

Phe Gln Asn

Pro Ile Ala

Ile Thr

75

Asn

Thr Asn

90

Gly

Ile
105

Ser Val

Asn Phe Asp

Lys Asp Pro

Glu Val

155

Arg

Thr Gly Ile

170

Leu Ile Phe

185

Leu Lys Glu

Ile Ile Lys

Val Leu

235

Ser

Ile Val

250

Val

Thr Cys Arg

gagttgctta
ttctattctt
ttcttacaag
gggggagtat
ctcttctgge
tagtaatatt

Leu Thr Cys

Ile
30

Asn Asp

Ala
45

Leu Ile

Ala
60

Ala Trp

Asn Phe Met

Val Ser Asn

Gln Lys Arg

110
Thr Ile
125

Leu

Ser Asn

140

Tyr

Ala Tyr Leu

Val Phe Phe

Phe Ala

190

Lys

Thr Ser Asn

205

Gly Thr Leu

220

Leu Ala Ile

Asp Ala Val

His Ala Ser

tttggctaat
cctatttgta
agcaagaata
tatcaaaggc
gatttgggaa
actgatcgat

Phe
15

Val

Ala Ser

Thr Ala

Thr Gln

Gln Lys

80

Val
95

Val

Ala Ile

Asp Asp

Ser Ala

Ala Asn

160
Leu Phe
175

Leu Leu

Phe Phe

Phe Arg

Glu
240

Trp

Val
255

Ile

480
540
600
660
720
780
813



260 265
<210> 9
<211> 405
<212> DNA
<213> Saccharomyces cerevisiae
<400> 9
atgatcttcec taaacacctt cgcaaggtgc cttttaacgt
acagcacgtt cctctgacac aaacgacttc tttttgaccg
ttcctatttg tagttgtcegt ctctttgatt ttctttaagg
agagcaagaa tattgaaaga gacttccaat ttcttccaat
attatcaaag gcaccctttt cagattatct atcatcgcct
gcgatttggg aatttactca ggtcaactct ccagcgattg
ttactgatcg atcctctaga gtcgacctge aggcatgcaa
<210> 10
<211> 134
<212> PRT
<213> Saccharomyces cerevisiae
<400> 10
Met Ile Phe Leu Asn Thr Phe Ala Arg Cys Leu
1 5 10
Leu Cys Ser Gly Thr Ala Arg Ser Ser Asp Thr
20 25
Thr Gly Ile Val Phe Phe Leu Phe Phe Leu Phe
35 40
Leu Ile Phe Phe Lys Ala Leu Leu Glu Val Leu
50 55
Leu Lys Glu Thr Ser Asn Phe Phe Gln Tyr Arg
65 70 75
Ile Ile Lys Gly Thr Leu Phe Arg Leu Ser Ile
85 90
Val Ser Leu Leu Ala Ile Trp Glu Phe Thr Gln
100 105
Ile Val Val Asp Ala Val Val Ile Leu Leu Ile
115 120
Thr Cys Arg His Ala Ser
130
<210> 11
<211> 621
<212> DNA
<213> Saccharomyces cerevisiae
<400> 11
atgatcttcc taaacacctt cgcaaggtgc cttttaacgt
acagcacgtt cctctgacac aaacgacact actccggcegt
acttctttat tgacgtgtat ggacaattcg caattaacgg
ttttacccecg ataataatac tgttatcttt gatattgacg
aacgtcactg tgaaggctga gctgcttact tacggactga
gatttatgtt ccttgggcca agtatcgctt tcccccctaa
atgtccacac aggtgatcga atcatccatt accaagcaat
attccagatt tggacgcaca agtacgtgtg gtggcatacg
gaaactccgce tggcttgtgt ccaggctatc ttgagtaacg
tatgcggcct ggcccattgc cgctatctca ggtgtcggtg
tctgtgatcg gttactcata g

270

gtttcgtact
gtattgtgtt
cgctattgga
ataggaagaa
tccctcaagt
ttgttgatgc
gctag

Leu Thr Cys

Phe
30

Asn Asp

Val Val

45

Val

Thr
60

Arg Ala

Lys Asn Trp

Ile Ala Phe

Val Ser

110

Asn

Pro Leu

125

Asp

gtttcgtact
ctgcaaagca
catcattctt
ctacgacgac
aagtcctgga
gtgctgggcyg
ttcceggeat
ctcagaatga
ggaagacagt
tacttacctc

gtgcagcggt
ttttctattce
agttcttaca
ctgggggagt
ttctecttetg
ggtagtaata

Phe
15

Val

Phe Leu

Val Ser
Arg Ile

Ser
80

Gly

Pro Gln

95

Pro Ala

Glu Ser

gtgcagcggt
tttgcagacc
tgatgtgaaa
gcttaatggg
taagactttt
tattgatgtc
tgcttacacc
cacggaattc
gcaaacaaag
agggtttgtg

60
120
180
240
300
360
405

60
120
180
240
300
360
420
480
540
600
621



<210> 12

<211> 206

<212> PRT

<213> Saccharomyces cerevisiae

<400> 12

Met Ile Phe Leu Asn Thr Phe Ala Arg Cys Leu Leu Thr Cys Phe Val
1 5 10 15

Leu Cys Ser Gly Thr Ala Arg Ser Ser Asp Thr Asn Asp Thr Thr Pro
20 25 30

Ala Ser Ala Lys His Leu Gln Thr Thr Ser Leu Leu Thr Cys Met Asp
35 40 45

Asn Ser Gln Leu Thr Ala Ser Phe Phe Asp Val Lys Phe Tyr Pro Asp
50 55 60

Asn Asn Thr Val Ile Phe Asp Ile Asp Ala Thr Thr Thr Leu Asn Gly
65 70 75 80

Asn Val Thr Val Lys Ala Glu Leu Leu Thr Tyr Gly Leu Lys Val Leu
85 90 95

Asp Lys Thr Phe Asp Leu Cys Ser Leu Gly Gln Val Ser Leu Ser Pro
100 105 110

Leu Ser Ala Gly Arg Ile Asp Val Met Ser Thr Gln Val Ile Glu Ser
115 120 125

Ser Ile Thr Lys Gln Phe Pro Gly Ile Ala Tyr Thr Ile Pro Asp Leu
130 135 140

Asp Ala Gln Val Arg Val Val Ala Tyr Ala Gln Asn Asp Thr Glu Phe
145 150 155 160

Glu Thr Pro Leu Ala Cys Val Gln Ala Ile Leu Ser Asn Gly Lys Thr

165 170 175

Val Gln Thr Lys Tyr Ala Ala Trp Pro Ile Ala Ala Ile Ser Gly Val

180 185 190
Gly Val Leu Thr Ser Gly Phe Val Ser Val Ile Gly Tyr Ser

195 200 205

<210> 13
<211> 191
<212> DNA
<213> Saccharomyces cerevisiae
<400> 13
atgatcttcc taaacacctt cgcaaggtgc cttttaacgt gtttcgtact gtgcageggt 60
acagcacgtt cctctgacac aaacgacatt gcgtccaact ccatctcatt gttcatatac 120
ttccaaaatc tagctatcac tgcaatgatg ggtgtctcaa gggttccacc cattgetgec 180
gcgtggacta g 191
<210> 14
<211> 63
<212> PRT
<213> Saccharomyces cerevisiae
<400> 14

Met Ile Phe Leu Asn Thr Phe Ala Arg Cys Leu Leu Thr Cys Phe Val
1 5 10 15



Leu Cys Ser Gly Thr Ala Arg Ser
20
Asn Ser Ile Ser Leu Phe Ile Tyr
35 40
Met Met Gly Val Ser Arg Val Pro
50 55

<210> 15

<211> 162

<212> DNA

<213> Saccharomyces cerevisiae
<400> 15

Ser Asp Thr
25

Phe Gln Asn

Pro Ile Ala

atgatcttcc taaacacctt cgcaaggtgc cttttaacgt
acagcacgtt cctctgacac aaacgacttc tttttgaccg

ttcctatttg tagttgtcgt ctctttgatt
<210> 16

<211> 53

<212> PRT

<213> Saccharomyces cerevisiae
<400> 16

Met Ile Phe Leu Asn Thr Phe Ala
1 5

Leu Cys Ser Gly Thr Ala Arg Ser
20

Thr Gly Ile Val Phe Phe Leu Phe

35 40

Leu Ile Phe Phe Lys

50
<210> 17
<211> 243
<212> DNA
<213> Saccharomyces cerevisiae
<400> 17
atgatcttcc taaacacctt cgcaaggtgc
acagcacgtt cctctgacac aaacgacggc
cctcaagttt ctcttctgge gatttgggaa
gttgatgcgg tagtaatatt actgatcgat
tag
<210> 18
<211> 80
<212> PRT
<213> Saccharomyces cerevisiae
<400> 18
Met Ile Phe Leu Asn Thr Phe Ala
1 5

Leu Cys Ser Gly Thr Ala Arg Ser
20

Phe Arg Leu Ser Ile Ile Ala Phe
35 40

Trp Glu Phe Thr Gln Val Asn Ser
50 55

ttctttaagt

Arg Cys Leu
10

Ser Asp Thr
25

Phe Leu Phe

cttttaacgt
acccttttca
tttactcagg
cctctagagt

Arg Cys Leu

Ser
25

Asp Thr

Pro Gln Val

Pro Ala Ile

Asn Asp Ile Ala Ser
30

Leu Ala Ile Thr Ala
45

Ala Ala Trp Thr
60

gtttcgtact gtgcagcggt
gtattgtgtt ttttctattc
ag

Leu Thr Cys Phe Val
15

Asn Asp Phe Phe Leu
30

Val Val Vval Val Ser
45

gtttcgtact gtgcagcggt
gattatctat catcgccttc
tcaactctcc agcgattgtt
cgacctgcag gcatgcaagc

Leu Thr Cys Phe Val

15

Asn Asp Gly Thr Leu
30

Ser Leu Leu Ala Ile

45

Val Val Asp Ala
60

Val

60
120
162

60
120
180
240
243



Val Ile Leu Leu Ile Asp Pro Leu Glu Ser Thr Cys Arg His Ala Ser

65 70 75 80
<210> 19

<211> 72

<212> DNA

<213> Saccharomyces cerevisiae

<400> 19

atgatcttcc taaacacctt cgcaaggtgc cttttaacgt gtttcgtact gtgcagcggt
acagcacgtt cc

<210> 20

<211> 24

<212> PRT

<213> Saccharomyces cerevisiae

<400> 20

Met Ile Phe Leu Asn Thr Phe Ala Arg Cys Leu Leu Thr Cys Phe Val
1 5 10 15

Leu Cys Ser Gly Thr Ala Arg Ser

20
<210> 21
<211> 69
<212> DNA
<213> Saccharomyces cerevisiae
<400> 21

gcctggecca ttgeccgectat ctcaggtgtc ggtgtactta cctcagggtt tgtgtctgtg
atcggttac

<210> 22
<211> 23
<212> PRT
<213> Saccharomyces cerevisiae
<400> 22
Ala Trp Pro Ile Ala Ala Ile Ser Gly Val Gly Val Leu Thr Ser Gly
1 5 10 15
Phe Val Ser Val Ile Gly Tyr
20
<210> 23
<211> 98
<212> DNA
<213> Saccharomyces cerevisiae
<400> 23

attgcgtcca actccatctc attgttcata tacttccaaa atctagctat cactgcaatg
atgggtgtct caagggttcc acccattgct geccgegtg

<210> 24

<211> 33

<212> PRT

<213> Saccharomyces cerevisiae

<400> 24

Ile Ala Ser Asn Ser Ile Ser Leu Phe Ile Tyr Phe Gln Asn Leu Ala
1 5 10 15

Ile Thr Ala Met Met Gly Val Ser Arg Val Pro Pro Ile Ala Ala Ala
20 25 30

Trp

60
72

60
69

60
98

10



<210> 25

<211> 69
<212> DNA
<213> Saccharomyces cerevisiae

<400> 25

ttctttttga ccggtattgt gttttttcta ttcttectat ttgtagttgt cgtctctttg
attttcttt

<210> 26
<211> 23
<212> PRT
<213> Saccharomyces cerevisiae
<400> 26
Phe Phe Leu Thr Gly Ile Val Phe Phe Leu Phe Phe Leu Phe Val Val
1 5 10 15
Val Val Ser Leu Ile Phe Phe
20
<210> 27
<211> 60
<212> DNA
<213> Saccharomyces cerevisiae

<400> 27
ggcacccttt tcagattatc tatcatcgcc ttccctcaag tttetcttet ggcgatttgg

<210> 28
<211> 20
<212> PRT
<213> Saccharomyces cerevisiae
<400> 28
Gly Thr Leu Phe Arg Leu Ser Ile Ile Ala Phe Pro Gln Val Ser Leu
1 5 10 15
Leu Ala Ile Trp
20
<210> 29
<211> 17
<212> DNA
<213> Saccharomyces cerevisiae

<400> 29
gtagtaatat tactgat

<210> 30

<211> 6

<212> PRT

<213> Saccharomyces cerevisiae

<400> 30

Val Val Ile Leu Leu Ile

1 5

<210> 31

<211> 6941

<212> DNA

<213> Saccharomyces cerevisiae

<400> 31

atcattctgg acgtatgtgc acatgtgatt tgcttttgtt tttttaagaa tgtcgggtaa
taaacagatt gtttttctgg gaggataatc ttttcttttt tcctgttggt attctaaaat
taaccttgct gtttcttttt tttttttttt tcgcgcgact actcagccat cttgcatttt
taaagaaaaa gataatcatt aatgccttca cgggaatacg tatagaacat tattaaaagt
atatgaatgg catatatata tagaacacca cccttggaaa acatttatac cccttaaact

60
69

60

17

60
120
180
240
300

11



aaaacaattt
attacgatta
gcaaggtgcc
aacgacacta
gacaattcgc
gttatctttg
ctgcttactt
gtatcgcecttt
tcatccatta
gtacgtgtgg
caggctatct
gctatctcag
actgctgcectc
atcactgcaa
ttccaatggt
gtacaggcca
agtgtgcaaa
ttagacgatt
attctcgtgt
ttctttttga
attttcttta
aatttcttcc
tctatcatcg
tctccagega
tgcaggcatg
ccectggegtt
tagcgaagag
gcgcctgatg
ataactgata
ataatacagt
ttctgtaacg
caataataat
atgcgtctcc
catctcttcc
tcgcaatgtce
attctgctaa
aaccgctaac
ctattctgta
ttctgtcttce
tgccctcececat
gacctaatgc
acaagtttgt
gagtagcagc
gttctgtgca
cgtatatata
accgaatcaa
gaattgaaaa
cctgaaacag
gacaatgtat
cacgtcgcat
gttaacgaag
tttcaaacaa
ttttaccaac
taatttttca
cgctatttta
agcgctattt

atgcagtctc
tggtgtctat
ctagcgaagc
gatgtggatt
cagaaaatta
acattttcgt

gctgegcetat
tattgacgtg
ttttaacgtg
ctcecggegte
aattaacggc
atattgacgc
acggactgaa
ccccectaag
ccaagcaatt
tggcatacgce
tgagtaacgg
gtgtcggtgt
acattgcegtc
tgatgggtgt
ccatgggtat
ctaatggtgt
aacgtgctat
cggatctgta
taagaggtat
ccggtattgt
aggcgctatt
aatataggaa
ccttcectea
ttgttgttga
caagctagct
acccaactta
gcccgcaccg
cggtatttte
taattaaatt
tttttagttt
ttcaccctct
gtcagatcct
cttgtcatct
acccatgtct
aacagtaccc
catcaaaagg
aatacctggg
tacacccgca
gaagagtaaa
ggaaaaatca
ttcaactaac
ttgctttteg
acgttcctta
gttgggttaa
ccaatctaagqg
aaaaatttca
gctcttgtta
atagtatatt
gtatttcggt
cceceggttcea
catctgtgct
agaatctgag
gaagaatctg
aacaaagaat
ccaacaaaga
ttctaacaaa

ttgataactt
tttctettec
tgcgggtgcea
gcgcatactt
tgaacggttt
attgttttceg

accgtgtttc
ataaaaagat
tttcgtactg
tgcaaagcat
atcattcttt
tacgacgacg
agtcctggat
tgctgggegt
tceceggeatt
tcagaatgac
gaagacagtg
acttacctca
caactccatc
ctcaagggtt
catcaataca
ctcaaatgtt
ctctatggca
caccacttct
agaaagagtt
gttttttcta
ggaagttctt
gaactggggg
agtttctctt
tgcggtagta
tggcactggce
atcgccttge
atcgcccttc
tcecttacgea
gaagctctaa
tgctggcecege
accttagcat
gtagagacca
aaacccacac
ctttgagcaa
ttagtatatt
cctctaggtt
cccaccacac
gagtactgca
aaattgtact
gtcaagatat
tccagtaatt
tgcatgatat
tatgtagctt
gaatactggg
tctgtgctcece
aagaaaccga
cccatcattg
tgaacctgta
tcctggagaa
ttttctgegt
tcattttgta
ctgcattttt
tgcttcattt
ctgagctgca
atctatactt
gcatcttaga

tttgcactgt
ataaaaaaag
ttttttcaag
tgtgaacaga
cttctatttt
attcactcta

agtgtattat
tatatagcca
tgcagcggta
ttgcagacca
gatgtgaaat
cttaatggga
aagacttttg
attgatgtca
gcttacacca
acggaattcg
caaacaaagt
gggtttgtgt
tcattgttca
ccacccattg
aacttcatgc
gtggtagcta
tcgtctagtg
gagaaggatc
gcttatttgg
ttcttectat
acaagagcaa
agtattatca
ctggcgattt
atattactga
cgtcgtttta
agcacatccc
ccaacagttg
tctgtgcggt
tttgtgagtt
atcttctcaa
ccctteccett
catcatccac
cgggtgtcat
taaagccgat
ctccagtaga
cctttgttac
cgtgtgcatt
atttgactgt
tggcggataa
ccacatgtgt
ccttggtggt
taaatagctt
tcgacatgat
caatttcatg
ttcecttegtt
aatcaaaaaa
aattttgaac
taataatata
actattgcat
ttccatcttg
gaacaaaaat
acagaacaga
ttgtaaaaca
tttttacaga
cttttttgtt
ttactttttt

aggtccgtta
cctgactcca
ataaaggcat
aagtgatagc
gtctctatat
tgaatagttc

aatacattca
tgatcttcct
cagcacgttce
cttctttatt
tttaccccga
acgtcactgt
atttatgttc
tgtccacaca
ttccagattt
aaactccgct
atgcggcectg
ctgtgatcgg
tatacttcca
ctgcecgegtg
aaaagatttt
acaaggacgt
attacaattt
caagcaatta
ctaatattga
ttgtagttgt
gaatattgaa
aaggcaccct
gggaatttac
tcgatcecctct
caacgtcgtg
cccttegeca
cgcagcctga
atttcacacc
tagtatacat
atatgcttcc
tgcaaatagt
ggttctatac
aatcaaccaa
aacaaaatct
tagggagccc
ttcttctgcee
cgtaatgtct
attaccaatg
tgcctttage
ttttagtaaa
acgaacatcc
ggcagcaaca
ttatcttegt
tttcttcaac
ctteccecttcetg
aagaataaaa
atccgaacct
tagtctagcg
ctattgcata
cacttcaata
gcaacgcgag
aatgcaacgc
aaaatgcaac
acagaaatgc
ctacaaaaat
tctecctttgt

aggttagaag
cttcecegegt
cceccgattat
gttgatgatt
actacgtata
ttactacaat

tttectgtttce
aaacaccttc
ctctgacaca
gacgtgtatg
taataatact
gaaggctgag
cttgggccaa
ggtgatcgaa
ggacgcacaa
ggcttgtgtc
gcccattgcece
ttactcagcce
aaatctagct
gacgcagaat
tgattggtac
cttgtccatt
tgacaccatt
ctcagccaag
gctatctaat
cgtctcectttg
agagacttcc
tttcagatta
tcaggtcaac
agagtcgacc
actgggaaaa
gctggcgtaa
atggcgaatg
gcatagggta
gcatttactt
cagcctgcett
cctcttccaa
tgttgaccca
tcgtaacctt
ttgtcgcectct
ttgcatgaca
gcctgettcea
gcccattctg
tcagcaaatt
ggcttaactg
caaattttgg
aatgaagcac
ggactaggat
ttcggttttt
actacatatg
ttcggagatt
aaaaaatgat
gggagttttc
ctttacggaa
ggtaatcttg
gcatatcttt
agcgctaatt
gaaagcgcta
gcgagagcegce
aacgcgagag
gcatcccgag
gcgctctata

aaggctactt
ttactgatta
attctatacc
cttcattggt
ggaaatgttt
ttttttgtet

360

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
14490
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660

3720
3780
3840
3900
3960
4020

12



aaagagtaat
aggagcgaaa
agatactttt
gtccggtgeg
cgctctgaag
agcgtttcceg
tgttcacgtc

catagtgegt
gccgcatagt
tgtctgctcc
cagaggtttt
tttttatagg
ggaaatgtgc
ctcatgagac
attcaacatt
gctcacccag
ggttacatcg
cgttttccaa
gacgcecgggce
tactcaccag
gctgccataa
ccgaaggagc
tgggaaccgg
gcaatggcaa
caacaattaa
cttcecggcetg
atcattgcag
gggagtcagg
attaagcatt
cttcattttt
atcccttaac
tcttettgag
ctaccagcgg
ggcttcagca
cacttcaaga
gctgctgcca
gataaggcgc
acgacctaca
gaagggagaa
agggagcttc
tgacttgagc
agcaacgcgg
cctgcgttat
gctcgccgcea
ccaatacgca
aggtttcccg
cattaggcac
agcggataac
acccggggat

<210> 32
<211>
<212>
<213>
<400> 32

atcattctgg
taaacagatt
taaccttgct
taaagaaaaa
atatgaatgg
aaaacaattt
attacgatta

DNA

actagagata
ggtggatggg
gagcaatgtt
tttttggttt
ttcctatact
aaaacgagcg
gcacctatat

gtttatgctt
taagccagcc
cggcatccgce
caccgtcatc
ttaatgtcat
gcggaacccce
aataaccctg
tcegtgtege
aaacgctggt
aactggatct
tgatgagcac
aagagcaact
tcacagaaaa
ccatgagtga
taaccgcettt
agctgaatga
caacgttgcg
tagactggat
gctggtttat
cactggggcce
caactatgga
ggtaactgtc
aatttaaaag
gtgagttttc
atcctttttt
tggtttgttt
gagcgcagat
actctgtagc
gtggcgataa
agcggtcggg
ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cctttttacg
cccectgattce
gccgaacgac
aaccgcctct
actggaaagc
cccaggcecttt
aatttcacac
cctctagagt

10475

acgtatgtgce
gtttttctgg
gtttcttttt
gataatcatt
catatatata
gctgcgctat
tattgacgtg

aacataaaaa
taggttatat
tgtggaagcg
tttgaaagtg
ttctagctag
cttccgaaaa
ctgcgtgttg

aaatgcgtta
ccgacacccg
ttacagacaa
accgaaacgc
gataataatg
tatttgttta
ataaatgctt
ccttattcece
gaaagtaaaa
caacagcggt
ttttaaagtt
cggtcgceccge
gcatcttacg
taacactgcg
tttgcacaac
agccatacca
caaactatta
ggaggcggat
tgctgataaa
agatggtaag
tgaacgaaat
agaccaagtt
gatctaggtg
gttccactga
tctgcgegta
gccggatcaa
accaaatact
accgcctaca
gtcgtgtctt
ctgaacgggg
atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
gttcctggcece
tgtggataac
cgagcgcagc
ccecgegegt
gggcagtgag
acactttatg
aggaaacagc
cgacctgcag

Saccharomyces cerevisiae

acatgtgatt
gaggataatc
tttttttttt
aatgccttca
tagaacacca
accgtgtttce
ataaaaagat

atgtagaggt
agggatatag
gtattcgcaa
cgtcttcaga
agaataggaa
tgcaacgcga
cctgtatata

tggtgcactce
ccaacacccg
gctgtgaccg
gcgagacgaa
gtttcttaga
tttttctaaa
caataatatt
ttttttgcgg
gatgctgaag
aagatccttg
ctgctatgtg
atacactatt
gatggcatga
gccaacttac
atgggggatc
aacgacgagc
actggcgaac
aaagttgcag
tctggagecg
ccectececgta
agacagatcg
tactcatata
aagatccttt
gcgtcagacc
atctgctgcet
gagctaccaa
gtccttctag
tacctcgete
accgggttgg
ggttcgtgca
cgtgagcatt
agcggcaggyg
ctttatagtc
tcagggggge
ttttgetggce
cgtattaccg
gagtcagtga
tggccgattc
cgcaacgcaa
ctteceggcetce
tatgaccatg
gcatgcaagc

tgcttttgtt
ttttettttt
tcgecgegact
cgggaatacg
cccttggaaa
agtgtattat
tatatagcca

cgagtttaga
cacagagata
tattttagta
gcgettttgg
cttcggaata
gctgcgcaca
tatatacatg

tcagtacaat
ctgacgcgcece
tctcegggag
agggcctcgt
cgtcaggtgg
tacattcaaa
gaaaaaggaa
cattttgcct
atcagttggg
agagttttcg
gcgcggtatt
ctcagaatga
cagtaagaga
ttctgacaac
atgtaactcg
gtgacaccac
tacttactct
gaccacttct
gtgagcgtgg
tcgtagttat
ctgagatagg
tactttagat
ttgataatct
ccgtagaaaa
tgcaaacaaa
ctctttttecc
tgtagccgta
tgctaatcct
actcaagacg
cacagcccag
gagaaagcgc
tcggaacagg
ctgtcgggtt
ggagcctatg
cttttgctca
cctttgagtg
gcgaggaagc
attaatccag
ttaatgtgag
gtatgttgtg
attacgaatt
t

tttttaagaa
tcectgttggt
actcagccat
tatagaacat
acatttatac
aatacattca
tgatcttcect

tgcaagttca
tatagcaaag
gctcgttaca
ttttcaaaag
ggaacttcaa
tacagctcac
agaagaacgg

ctgctctgat
ctgacgggct
ctgcatgtgt
gatacgccta
cacttttcgg
tatgtatccg
gagtatgagt
tcectgttttt
tgcacgagtg
ccccgaagaa
atcccgtatt
cttggttgag
attatgcagt
gatcggagga
ccttgatcegt
gatgcctgta
agcttcccgg
gcgctcggece
gtctegeggt
ctacacgacg
tgcctcactg
tgatttaaaa
catgaccaaa
gatcaaagga
aaaaccaccg
gaaggtaact
gttaggccac
gttaccagtg
atagttaccg
cttggagcga
cacgcttccc
agagcgcacg
tcgccacctce
gaaaaacgcc
catgttcttt
agctgatacc
ggaagagcgce
ctggcacgac
ttacctcact
tggaattgtg
cgagctcggt

tgtcgggtaa
attctaaaat
cttgcatttt
tattaaaagt
cccttaaact
tttctgtttc
aaacaccttc

4080
4140
4200
4260
4320
4380
4440

4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6941

60
120
180
240
300
360
420

13



gcaaggtgcc
aacgacacta
gacaattcgce
gttatctttg
ctgcttactt
gtatcgcecttt
tcatccatta
gtacgtgtgg
caggctatct
gctatctcag
actgctgcectc
atcactgcaa
ttccaatggt
gtacaggcca
agtgtgcaaa
ttagacgatt
attctcgtgt
ttctttttga
attttcttta
aatttcttcc
tctatcatcg
tctccagcga
tgcaggcatg
ccctggegtt
tagcgaagag
gcgcctgatg
ataactgata
ataatacagt
ttctgtaacg
caataataat
atgcgtctcc
catctcttcc
tcgcaatgtc
attctgctaa
aaccgctaac
ctattctgta
ttctgtcttc
tgcecctecat
gacctaatgc
acaagtttgt
gagtagcagc
gttctgtgca
cgtatatata
accgaatcaa
gaattgaaaa
cctgaaacag
gacaatgtat
cacgtcgcat
gttaacgaag
tttcaaacaa
ttttaccaac
taatttttca
cgctatttta
agcgctattt
atgcagtctc
tggtgtctat
ctagcgaagc
gatgtggatt
cagaaaatta
acattttcgt
aaagagtaat
aggagcgaaa
agatactttt

ttttaacgtg
ctcecggegte
aattaacggc
atattgacgce
acggactgaa
ccceectaag
ccaagcaatt
tggcatacgce
tgagtaacgg
gtgtcggtgt
acattgcgtc
tgatgggtgt
ccatgggtat
ctaatggtgt
aacgtgctat
cggatctgta
taagaggtat
ccggtattgt
aggcgctatt
aatataggaa
ccttceccctcea
ttgttgttga
caagctagct
acccaactta
gcccgeaccg
cggtattttc
taattaaatt
tttttagttt
ttcaccctct
gtcagatcct
cttgtcatct
acccatgtct
aacagtaccc
catcaaaagg
aatacctggg
tacacccgcea
gaagagtaaa
ggaaaaatca
ttcaactaac
ttgcttttceg
acgttcctta
gttgggttaa
ccaatctaag
aaaaatttca
gctcttgtta
atagtatatt
gtatttcggt
cceceggttcea
catctgtgct
agaatctgag
gaagaatctg
aacaaagaat
ccaacaaaga
ttctaacaaa
ttgataactt
tttctcttce
tgcgggtgcea
gcgcatactt
tgaacggttt
attgttttcg
actagagata
ggtggatggg
gagcaatgtt

tttecgtactg
tgcaaagcat
atcattcttt
tacgacgacg
agtcctggat
tgctgggegt
tceceggeatt
tcagaatgac
gaagacagtg
acttacctca
caactccatc
ctcaagggtt
catcaataca
ctcaaatgtt
ctctatggceca
caccacttct
agaaagagtt
gttttttcta
ggaagttctt
gaactggggg
agtttctett
tgcggtagta
tggcactggce
atcgecettge
atcgcecttce
tccttacgea
gaagctctaa
tgctggecge
accttagcat
gtagagacca
aaacccacac
ctttgagcaa
ttagtatatt
cctctaggtt
cccaccacac
gagtactgca
aaattgtact
gtcaagatat
tccagtaatt
tgcatgatat
tatgtagctt
gaatactggg
tctgtgctcece
aagaaaccga
cccatcattg
tgaacctgta
tcctggagaa
ttttctgegt
tcattttgta
ctgcattttt
tgcttcattt
ctgagctgca
atctatactt
gcatcttaga
tttgcactgt
ataaaaaaag
ttttttcaag
tgtgaacaga
cttctatttt
attcactcta
aacataaaaa
taggttatat

tgtggaagceg

tgcagcggta
ttgcagacca
gatgtgaaat
cttaatggga
aagacttttg
attgatgtca
gcttacacca
acggaattcg
caaacaaagt
gggtttgtgt
tcattgttca
ccacccattg
aacttcatgc
gtggtagcta
tcgtctagtg
gagaaggatc
gcttatttgg
ttcttectat
acaagagcaa
agtattatca
ctggcgattt
atattactga
cgtcgtttta
agcacatccc
ccaacagttg
tctgtgcggt
tttgtgagtt
atcttctcaa
cccectteectt
catcatccac
cgggtgtcat
taaagccgat
ctccagtaga
cctttgttac
cgtgtgcatt
atttgactgt
tggcggataa
ccacatgtgt
ccttggtggt
taaatagctt
tcgacatgat
caatttcatg
ttcecttegtt
aatcaaaaaa
aattttgaac
taataatata
actattgcat
ttccatcttg
gaacaaaaat
acagaacaga
ttgtaaaaca
tttttacaga
cttttttgtt
ttactttttt
aggtccgtta
cctgactcca
ataaaggcat
aagtgatagc
gtctctatat
tgaatagttc
atgtagaggt
agggatatag
gtattcgcaa

cagcacgttc
cttctttatt
tttacccega
acgtcactgt
atttatgttc
tgtccacaca
ttccagattt
aaactccgct
atgcggcctg
ctgtgatcgg
tatacttcca
ctgccgegtg
aaaagatttt
acaaggacgt
attacaattt
caagcaatta
ctaatattga
ttgtagttgt
gaatattgaa
aaggcaccct
gggaatttac
tcgatcctet
caacgtcgtg
ccettegecea
cgcagcctga
atttcacacc
tagtatacat
atatgcttcc
tgcaaatagt
ggttctatac
aatcaaccaa
aacaaaatct
tagggagccc
ttcttctgece
cgtaatgtct
attaccaatg
tgcctttage
ttttagtaaa
acgaacatcc
ggcagcaaca
ttatcttegt
tttcttcaac
cttccttetg
aagaataaaa
atccgaacct
tagtctagcg
ctattgcata
cacttcaata
gcaacgcgag
aatgcaacgc
aaaatgcaac
acagaaatgc
ctacaaaaat
tctectttgt
aggttagaag
cttcccgegt
ccccgattat
gttgatgatt
actacgtata
ttactacaat
cgagtttaga
cacagagata
tattttagta

ctctgacaca
gacgtgtatg
taataatact
gaaggctgag
cttgggccaa
ggtgatcgaa
ggacgcacaa
ggcttgtgtc
gcccattgcece
ttactcagcc
aaatctagct
gacgcagaat
tgattggtac
cttgtccatt
tgacaccatt
ctcagccaag
gctatctaat
cgtctctttg
agagacttcce
tttcagatta
tcaggtcaac
agagtcgacc
actgggaaaa
gctggcgtaa
atggcgaatg
gcatagggta
gcatttactt
cagcctgctt
cctcttccaa
tgttgaccca
tcgtaacctt
ttgtcgcectcet
ttgcatgaca
gcctgcettceca
gcccattctg
tcagcaaatt
ggcttaactg
caaattttgg
aatgaagcac
ggactaggat
ttecggttttt
actacatatg
ttcggagatt
aaaaaatgat
gggagttttc
ctttacggaa
ggtaatcttg
gcatatcttt
agcgctaatt
gaaagcgcta
gcgagagcgce
aacgcgagag
gcatcccgag
gcgctctata
aaggctactt
ttactgatta
attctatacc
cttcattggt
ggaaatgttt
ttttttgtct
tgcaagttca
tatagcaaag
gctcgttaca

480

540

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
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2540
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
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gtccggtgeg
cgctctgaag
agcgtttecg
tgttcacgtc
catagtgcgt
gccgcatagt
tgtctgctcc
cagaggtttt
tttttatagg
ggaaatgtgc
ctcatgagac
attcaacatt
gctcacccag
ggttacatcg
cgttttccaa
gacgeccgggce
tactcaccag
gctgccataa
ccgaaggagc
tgggaaccgg
gcaatggcaa
caacaattaa
cttccggcetg
atcattgcag
gggagtcagg
attaagcatt
cttcattttt
atcccttaac
tcttecttgag
ctaccagcgg
ggcttcagca
cacttcaaga
gctgctgcca
gataaggcgc
acgacctaca
gaagggagaa
agggagcttc
tgacttgage
agcaacgcgg
cctgcgttat
gctcgccgcea
ccaatacgca
aggtttcccg
cattaggcac
agcggataac
accggccgcea
taatgttaca
acgttcttaa
taactccttc
taactaatta
ctcgctttca
atcggegttt
cgccggeggyg
cgggtcagca
caggccgtac
tctttteccg
actgtagtca
gtggtacacg
cccagcccag
gggcgacgtc
ggccagcgag
aacgcgcgceg
caccaatagg

tttttggttt
ttectatact
aaaacgagcg
gcacctatat
gtttatgcett
taagccagcece
cggcatcege
caccgtcatc
ttaatgtcat
gcggaaccce
aataaccctg
tccgtgtcege
aaacgctggt
aactggatct
tgatgagcac
aagagcaact
tcacagaaaa
ccatgagtga
taaccgcecttt
agctgaatga
caacgttgcg
tagactggat
gctggtttat
cactggggcc
caactatgga
ggtaactgtc
aatttaaaag
gtgagttttc
atcectttttt
tggtttgttt
gagcgcagat
actctgtagce
gtggcgataa
agcggtcggyg
ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cctttttacg
ccectgattce
gccgaacgac
aaccgcctct
actggaaagc
cccaggcettt
aatttcacac
aattaaagcc
tgcgtacacg
tactaacata
cttttcggtt
catgactcga
cgcatcecggce
gtcacctgat
tactgccegg
acccactttt
ttcgacgagt
gcctcgtgcea
tttctgtgaa
ctgttgccga
atcaggacgt
agcatcttgce
gtgcggttgc
tcectetggeg
ttcataggct

tttgaaagtg
ttctagctag
cttccgaaaa
ctgcgtgttg
aaatgcgtta
ccgacacccg
ttacagacaa
accgaaacgce
gataataatg
tatttgttta
ataaatgctt
ccttattccce
gaaagtaaaa
caacagcggt
ttttaaagtt
cggtcgcecge
gcatcttacg
taacactgcg
tttgcacaac
agccatacca
caaactatta
ggaggcggat
tgctgataaa
agatggtaag
tgaacgaaat
agaccaagtt
gatctaggtg
gttccactga
tctgecgegta
gccggatcaa
accaaatact
accgcctaca
gtcgtgtctt
ctgaacgggg
atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
gttcctggcce
tgtggataac
cgagcgcagc
ccecegegegt
gggcagtgag
acactttatg
aggaaacagc
ttcgagcgtce
cgtctgtaca
actataaaaa
agagcggatg
gttacgcata
gcatgtactc
cgaaggggac
ggcagatcca
tgctctceccege
acacctcctg
ggttgtacag
agccgaattg
tgcgegcecat
agtcggccat
cgatcgtggce
cgatgcctgt
tgctgtcgceg
tgcectgtgge

cgtcttcaga
agaataggaa
tgcaacgcga
cctgtatata
tggtgcactc
ccaacacccg
gctgtgaccg
gcgagacgaa
gtttcttaga
tttttctaaa
caataatatt
ttttttgcgg
gatgctgaag
aagatccttg
ctgctatgtg
atacactatt
gatggcatga
gccaacttac
atgggggatc
aacgacgagc
actggcgaac
aaagttgcag
tctggagcceg
ccctcecgta
agacagatcg
tactcatata
aagatccttt
gcgtcagacc
atctgctgct
gagctaccaa
gtccttctag
tacctcgcetce
accgggttgg
ggttcgtgca
cgtgagcatt
agcggcaggg
ctttatagtc
tcagggggge
ttttgctggce
cgtattaccg
gagtcagtga
tggccgattce
cgcaacgcaa
cttcecggcete
tatgaccatg
ccaaaacctt
gaaaaaaaag
aataaatagg
tggggggagg
gtcaggaaca
ctcctggtac
gcggtgtgec
cgacccaggce
gctcacgttc
aaagagggac
cagcgacgcc
ctggcacagc
gtgcggtgac
gtggcgcacc
gatgtgctcg
gatctggtag
cagccactcg
acggttttgce

gcgettttgg
cttcggaata
gctgcgcaca
tatatacatg
tcagtacaat
ctgacgcgcce
tctecgggag
agggcctcgt
cgtcaggtgg
tacattcaaa
gaaaaaggaa
cattttgccet
atcagttggg
agagttttcg
gcgeggtatt
ctcagaatga
cagtaagaga
ttctgacaac
atgtaactcg
gtgacaccac
tacttactct
gaccacttct
gtgagcgtgg
tcgtagttat
ctgagatagg
tactttagat
ttgataatct
ccgtagaaaa
tgcaaacaaa
ctctttttece
tgtagccgta
tgctaatcct
actcaagacg
cacagcccag
gagaaagcgc
tcggaacagg
ctgtcgggtt
ggagcctatg
cttttgctca
cctttgagtg
gcgaggaagc
attaatccag
ttaatgtgag
gtatgttgtg
attacgaatt
ctcaagcaag
aaaaatttga
gacctagact
gcgtgaatgt
tcgtatgggt
gacccgacat
agcatctcct
gggtggcaca
atgaccttga
gggttcacct
cgcatcatcg
gggtcgtcygg
ttcatcaggt
agcgagtgcg
tggttccagg
ccgtagtcce
taggccttga
acgacggccg

ttttcaaaag
ggaacttcaa
tacagctcac
agaagaacgg
ctgctctgat
ctgacgggct
ctgcatgtgt
gatacgccta
cacttttcgg
tatgtatccg
gagtatgagt
tectgttttt
tgcacgagtg
ccccgaagaa
atcccgtatt
cttggttgag
attatgcagt
gatcggagga
ccttgatcgt
gatgcctgta
agcttcccgg
gcgctcggcec
gtctcgeggt
ctacacgacg
tgcctcactg
tgatttaaaa
catgaccaaa
gatcaaagga
aaaaccaccg
gaaggtaact
gttaggccac
gttaccagtg
atagttaccg
cttggagcga
cacgcttccc
agagcgcacg
tcgecacctce
gaaaaacgcc
catgttcttt
agctgatacc
ggaagagcgce
ctggcacgac
ttacctcact
tggaattgtg
cgagctcggt
gttttcagta
aatataaata
tcaggttgtc
aagcgtgaca
accgtcggtt
tgttttteccg
ggatctcctt
cgcggtttge
agatgcgcac
tcacgccectt
gcgttgggeg
ggcagatgtc
cgccgcectcetg
cctcecgcecac
tgttgccatc
accaggccaa
ggtagtcatc
cgaaaacaat

4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
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catcggattt
gaagctcacc
gccccaagcea
cttagcgtca
ctgctgcettt
cagaattgtc
cagccgagcc
cttcgacggg
tgtcacgceg
ggcgaccgag
acggaccgag
cacgccagcc
ctcgacaccg
caccagcagc
gcacacggcg
gttgtacgtg
gttgagcacg
gaggacaccg
gaggagcatg
caggtgggct
actggctteg
catcagcacg
aatggcgacg
cgggtaccag
gtactcggca
ctgaacggag
tgccaccacg
atccttctca
cttggtttgt
agagccggag
atccgtcgaa
aatttaagaa
tacttattag
tttttccaaa
tgcgtgggtce
ggttgtgcce
gacctatgaa
tctggatgcecce
ttcacccaga
tacgggttac
tactattaat
ggatcctcta

<210>
<211>
<212>
<213>
<400> 33

atgccgatca
cccgcagcag
cctatggagc
ctgatatacg
taccagactc
tggttcaact
tggttcgact
ggcctgcagc
tctctcaaca
atggccctca
ctcttctceca
tgcatcgccg
cggtgctcgt
tggggcggat
gtcgactggg

33

DNA

2580

gacgactgct
gcggttgtceg
agagagctac
tctcggeege
ttagcctttg
ccgacgaaaa
atgcgagtgce
gagtagtgca
cacacgtgaa
tcgaccagcg
aggggcccga
atcacgctga
gcgcegtgege
gcacccagct
atggcggtge
ttgcgggcecce
aaaatgtagc
atgggccacg
gctgcgacgg
gggatgatgg
taggtgcaaa
cacacgttgt
gcagtgagct
ctcatgtagt
gcgcggtagt
atcatgcgaa
gtgaggacga
tctgttageg
gaggcggcat
tcgcccaatg
actaagttct
gtttaagaaa
tcaagtaggg
tcagagagag
aattgccttg
gttttttgcc
ctgatggttg
agcttaaaaa
cacctacgat
agcagaatta
tatttacgta
gagtcgacct

agaaccagcg
agccactggc
cacccagcga
tctacaaagg
gcatgctatc
accgcgccgce
acatgagctg
tcaccgccegt
acgtgtgtgt
tggccttega
tcattccagce
ttgcagccat
ggcccatcgg
acatttttgt
ctcgcaacac

ccgcaaactt
tgacgagagc
cggcaaagac
tgcccttgece
tcgcatcact
tgccagtgga
tgaagtagta
cgaacgtcga
gaaaagccca
gattgccagt
agtaccccecgt
agacgcgcac
gcagcacctc
gctccagcga
ccacgacgta
agtccaccat
cgccceccacgce
aggaccgcegt
cgatgcactc
agaaggagag
acgccagagt
tgagagacat
gcaggccecgg
cgaaccagct
tgaaccacgg
ccgtgaaggce
agtgtactgg
ttttgggcag
cttcggcettg
aatttccctt
ggtgttttaa
tagatttaca
gaataatttc
cagaaggtaa
tgtcatcatt
tgtttgtgcc
gtgaagaaaa
gcgggctcca
gttatatatt
aaaggctaat
ttctttgaaa
gcaggcatgc

Leishmania braziliensis

caaaggatgc
aaacgcagaa
gacgtacctc
tatcatgttc
cgttcagact
cgagtacatg
gtacccgctg
tgccatccac
gctgatcccc
aacgactggc
acacctgatg
gctcctcacc
catcctcacc
gctcaacatg
gtacaacccg

tgttgagtgg
ccacatagcg
gtcgcaaaat
agcccceccte
gtcccagaaa
cagacacgca
cacggcgecg
gacagcaagc
catcgcctce
gcgegtgtge
cggtgccagce
gcggatcttg
gcacacctgce
cttgaagggc
gaacagcgtg
cgatgatatg
cgccgcecatg
gcgcagcgag
gttgtcgaac
tgcggcageg
agcggtagcg
cggcatgccg
gtacgtggtg
gaagaaggcg
gtcgaactcg
ttggaagcag
ccagaaagga
caaaatcacc
ggccgaagct
ccgettgece
aactaaaaaa
gaattacaat
agggaactgg
tagaaggtgt
tactccaggce
cctgttctet
caatattttg
ttatatttag
ctgtgtaacc
tttttgacta
tggcgagtat
aagct

gaggagggta
ggcacgcaga
ttcaactgcce
acattgattc
tatggctaca
tcecgcegeacg
ggccgecctg
cgcgcattgg
gcgtggtatg
tcgatcgctg
cggtccatgg
ttctacttgt
ggtatcgcct
gttgccatge
tcgctgetge

gacgcgaact
atggacagga
gcgcgegegyg
tggtggcgtt
ctgagttgca
gcggggccgyg
gagttcagta
acaatggagc
gggctggcgg
tccacgaaca
accgagattg
aagttcgcgce
agtccacaca
gacatcccca
tatgcacgca
ccggcatgcea
tagccgtagg
cgcacccagce
tcacccgceca
gccgccegceta
atggcgccaa
gcagccgcca
gagccgacgg
gaccagccgt
tggatcaggt
ctggcggcta
aacggaaaga
ttecgeceggtg
tcacgagatg
atgttgttac
aagactaact
caatacctac
tttcaacctt
aagaaaatga
aggttgcatc
gtagttgcgc
gtgctgggat
tggatgccag
cgccccctat
aataaagtta
tgataatgat

accccaaccce
gggataccgce
gcgccgeace
tctacgcgat
tcatccacga
gctggtccge
ttggcaccac
cagctgccgg
gtgccatcgce
tttctgcatg
cgggcgagtt
gggtacgctc
acggctacat
acgccggeat
gcgcatacgce

cggaactgaa
ccatgcgatg
tcgttgegtt
gcgectgcett
cggctgcecttc
agagaagcag
gccagaatac
ccaaacccca
gttgatgtte
gcgcacgcac
caagcgcagc
gagagcgaac
ggaagacaag
ctggecggcac
gcagcgacgg
tggcaaccat
cgacaccggt
agtagaaagt
tggaccgcat
ctgtcgaccc
accacgctgg
gtgcgceggtg
ggcggcececag
gcgtggacat
atccgtaaat
agacgaagag
tgccgatgaa
gagatgcggt
cggttgecegce
tagttctaga
ataaaagtag
cgtctttata
ttttttcage
gatagataca
actccattga
taagagaatg
tctttttttt
gaataaactg
tttgggcatg
ggaaaatcac
aaactgaggg

ctcctceccaca
tgaagggact
gtactcgaag
ccgcttageg
gttcgacccg
cttcttcagc
cacgtacccg
ggtgccgatg
tactgctatc
ggctgcactc
cgacaacgag
gctgcgcacg
ggtggcggeg
atcatcgatg
gctgttctac

8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10475

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
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gttgtcggca
ctggagcagce
gtgtttcgeg
cgtgccttca
gggtactttg
ggcaatccgce
caatatttga
cccacccecta
ttcagcactc
agtttgatga
ctgcgcaccg
aacagcggtg
agaggctcaa
cgcaaggaga
tctgccacca
atggcaaact
atcatggtgg
gcgegegtge
tcgctggeceg
acgtcgccecg
tgggctggge
gtgtaccacg
tacagtcgcee
cgaagcgcgg
ggcctggtge
gacccggcaa
ccggcgaagg
aagcacgacg

<210>
<211>
<212>
<213>
<400>

34
859
PRT

34

ccgccatcge
tgggtgcgcet
cacgggccga
gcgtgatggce
gccccecctcac
tggtcgactc
acattgtgta
acctgtatgc
gcatggtgcg
gtggtacgct
ccgatatgge
cacgcgcccg
gcacaggcga
tcaagatgaa
tctgtaccgt
ccttgtcgag
ctgactatct
tgtcctggtg
atggcaacac
tggcggagge
agggcggaga
acatctgceccc
caaaaccgat
gtgtgaaggt
gcatcttcaa
accgcecgtgtg
agatccagga
acacgcacaa

cacgcgcegtg
ggtggtgctc
cgtcgaggtt
tggcgtgggt
ggctcgtgtg
ggtcgctgag
cgttttgtgg
gattctcttt
cttgctcctg
gacgaagtgg
ggcggetggt
acggaaccag
cgaagaacga
ccgctggcecg
tcttecegett
cccacagatc
cgagtcatac
ggactacggc
ctggaaccac
gcactcactg
cttgatgaag
caacgacccg
gatgcgcgceg
ggacccgtcce
ggtcatgaac
ccacccgect
gatgctggcg
ggcgcgcatg

Leishmania braziliensis

ccgectgtgg
ctcttcecectgt
cgctccegeg
gcgcttgcaa
cgtgcgcectgt
caccaccccg
gtatttagca
ctcctegtgt
ctggctggcece
tgctttcaac
gatactccgt
cagaaacaga
cgttacacat
accggaaaaa
gcectttgtcet
ctgtaccaaa
gagtggctge
taccagatca
gagcacatcg
gtgcgccaca
tcgccgcaca
ctttgeccagce
tcgcectgetgt
ctctttcagg
gtgagcgegg
gggtcgtgga
caccgcegtcece
gcacgcagca

Met Pro Ile Lys Asn Gln Arg Lys

1

Pro Ser

Gln Arg

Leu
50

Tyr

Tyr
65

Lys
Tyr Gln
Glu Phe
His

Gly

Leu
130

Pro

Thr
145

Ala

Ser
Asp
35

Phe

Thr

Asp

Trp

115

Gly

Val

5

Thr
20

Pro

Thr Ala

Asn Cys
Ile Met

Met
85

Arg

Pro
100

Trp

Ser Ala

Pro

Arg

Ala Ile

Ala

Glu

Arg

Phe

70

Leu

Phe

Phe

Val

His
150

Ala

Gly

Ala

55

Thr

Ser

Asn

Phe

Gly

135

Arg

Glu

Thr

40

Ala

Leu

Val

Tyr

Ser

120

Thr

Ala

Gly

Pro

25

Pro

Pro

Ile

Gln

Arg

105

Trp

Thr

Leu

Cys

10

Leu

Met

Tyr

Leu

Thr

90

Ala

Phe

Thr

Ala

Glu

Ala

Glu

Ser

Tyr

75

Tyr

Ala

Asp

Tyr

Ala
155

ggatgtcgcece
gcgggctgea
cgaacttcaa
tcgeggtget
tcatgaagca
cagacgcgct
tccctgtgea
acagttgcat
cagtggcgtg
agctgttctg
tttcacaaga
aggcgaccca
cactaatccc
agcaagccac
actacttctce
ccegtatggg
gcgacaacac
caggcatecgg
ccaccatcgg
tggcggacta
tggcgcgcecat
atttcggctt
acaacctgca
aagtgtactc
agagcaagaa
tctgcceegg
cctttgacca
gaacactggg

Glu Gly Asn

Ala Glu

30

Asn

Pro Ser

45

Pro

Lys Leu Ile

60
Ala

Ile Arg

Gly Ile

Glu Met

110

Tyr

Met
125

Tyr Ser

Pro Leu

140

Gly

Ala Gly Val

cttcaggtcg
ggcctgcgag
gatccgcatg
gtcgccgacce
cacgcacact
cgcctacctg
gctgatcctg
ggcgtactat
ccttagcggg
ggacgacaac
ggaccaccce
ggctcctgcece
ttttgacttc
gttcatcatc
atgcacttcc
gggcaagacg
gccagceggac
caaccgcacce
caagatgctg
cgtcctcatc
tggcaacagc
ttacgaagac
cgaggccegga
atccaagtac
gtgggtggcet
gcagtacccg

gatgggcaag
cgaggcttga

Pro

15

Glu

Tyr

Leu

Ile

95

Ser

Trp

Gln

Pro

Asn

Thr

Thr

Val

Ala

80

His

Ala

Tyr

Leu

Met
160

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580

17



Ser

Ala

Ala

Leu

Ala

225

Arg

Met

Met

Asn

Ala

305

Leu

Gln

Arg

Val

Pro

385

Gly

Leu

Ser

Leu

Met

465

Ser

Leu

Thr

Val

Met

210

Ala

Cys

Val

His

Pro

290

Ile

Glu

Ala

Ala

Gly

370

Leu

Asn

Ala

Ile

Phe

450

Val

Leu

Asn

Ala

Ser

195

Arg

Met

Ser

Ala

Ala

275

Ser

Ala

Gln

Cys

Asn

355

Ala

Thr

Pro

Tyr

Pro

435

Leu

Arg

Met

Asn

Ile

180

Ala

Ser

Leu

Trp

Ala
260

Gly

Leu

Thr

Leu

Glu

340

Phe

Leu

Ala

Leu

Leu

420

Val

Leu

Leu

Ser

Val

165

Met

Trp

Met

Leu

Pro

245

Trp

Ile

Leu

Arg

Gly

325

Val

Lys

Ala

Arg

Val

405

Gln

Gln

Val

Leu

Gly

Cys

Ala

Ala

Ala

Thr

230

Ile

Gly

Ser

Arg

Val

310

Ala

Phe

Ile

Ile

Val

390

Asp

Tyr

Leu

Tyr

Leu

470

Thr

Val

Leu

Ala

Gly

215

Phe

Gly

Gly

Ser

Ala

295

Pro

Leu

Arg

Arg

Ala

375

Arg

Ser

Leu

Ile

Ser

455

Leu

Leu

Leu

Met

Leu

200

Glu

Tyr

Ile

Tyr

Met

280

Tyr

Pro

Val

Ala

Met

360

Val

Ala

Val

Asn

Leu

440

Cys

Ala

Thr

Ile

Ala

185

Leu

Phe

Leu

Leu

Ile
265

Val

Ala

Val

Val

Arg

345

Arg

Leu

Leu

Ala

Ile

425

Pro

Met

Gly

Lys

Pro

170

Phe

Phe

Asp

Trp

Thr

250

Phe

Asp

Leu

Gly

Leu

330

Ala

Ala

Ser

Phe

Glu

410

Val

Thr

Ala

Pro

Trp

Ala

Glu

Ser

Asn

Val

235

Gly

Val

Trp

Phe

Met

315

Leu

Asp

Phe

Pro

Met

395

His

Tyr

Pro

Tyr

Val

475

Cys

Trp

Thr

Ile

Glu

220

Arg

Ile

Leu

Ala

Tyr

300

Ser

Phe

Val

Ser

Thr

380

Lys

His

Val

Asn

Tyr

460

Ala

Phe

Tyr

Thr

Ile

205

Cys

Ser

Ala

Asn

Arg

285

Val

Pro

Leu

Glu

Val

365

Gly

His

Pro

Leu

Leu

445

Phe

Cys

Gln

Gly

Gly

190

Pro

Ile

Leu

Tyr

Met
270

Asn

Val

Phe

Cys

Val

350

Met

Tyr

Thr

Ala

Trp

430

Tyr

Ser

Leu

Gln

Ala

175

Ser

Ala

Ala

Arg

Gly

255

Val

Thr

Gly

Axg

Gly

335

Arg

Ala

Phe

His

Asp

415

Val

Ala

Thr

Ser

Leu

Ile

Ile

His

Val

Thr

240

Ala

Tyr

Thr

Ser

320

Leu

Ser

Gly

Gly

Thr

400

Ala

Phe

Ile

Arg

Gly

480

Phe
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Trp

Pro

Asn

Thr

545

Arg

Thr

Val

Gln

Asp

625

Ala

Gly

Ile

Ser

Gly

705

Val

Phe

Leu

Pro

Ile

785

Asp

Asp

Phe

Gln

530

Gly

Lys

Phe

Tyr

Ile

610

Tyr

Arg

Asn

Ala

Leu

690

Gly

Tyr

Tyr

Tyr

Ser

770

Phe

Pro

Asp

Ser

515

Gln

Asp

Glu

Ile

Tyr
595

Leu

Leu

Val

Arg

Thr

675

Val

Asp

His

Glu

Asn

755

Leu

Lys

Ala

Asn

500

Gln

Lys

Glu

Ile

Ile

580

Phe

Tyr

Glu

Leu

Thr

660

Ile

Arg

Leu

Asp

Asp

740

Leu

Phe

Val

Asn

485

Leu

Glu

Gln

Glu

Lys

565

Ser

Ser

Gln

Ser

Ser

645

Ser

Gly

His

Met

Ile

725

Tyr

His

Gln

Met

Arg
805

Arg

Asp

Lys

Arg

550

Met

Ala

Cys

Thr

Tyr

630

Trp

Leu

Lys

Met

Lys

710

Cys

Ser

Glu

Glu

Asn

790

Val

Thr

His

Ala

535

Arg

Asn

Thr

Thr

Arg

615

Glu

Trp

Ala

Met

Ala

695

Ser

Pro

Arg

Ala

Val

775

Val

Cys

Ala

Pro

520

Thr

Tyr

Arg

Ile

Ser
600

Met

Trp

Asp

Asp

Leu

680

Asp

Pro

Asn

Pro

Gly

760

Tyr

Ser

His

Asp

505

Asn

Gln

Thr

Trp

Cys

585

Met

Gly

Leu

Tyr

Gly

665

Thr

Tyr

His

Asp

Lys

745

Arg

Ser

Ala

Pro

490

Met

Ser

Ala

Ser

Pro

570

Thr

Ala

Gly

Arg

Gly

650

Asn

Ser

Val

Met

Pro

730

Pro

Ser

Ser

Glu

Pro
810

Ala

Gly

Pro

Leu

555

Thr

Val

Asn

Lys

Asp

635

Tyr

Thr

Pro

Leu

Ala

715

Leu

Met

Ala

Lys

Ser

795

Gly

Ala

Ala

Ala

540

Ile

Gly

Leu

Ser

Thr
620

Asn

Gln

Trp

Val

Ile

700

Arg

Cys

Met

Gly

Tyr

780

Lys

Ser

Ala

Arg

525

Arg

Pro

Lys

Pro

Leu
605

Ile

Thr

Ile

Asn

Ala

685

Trp

Ile

Gln

Arg

Val

765

Gly

Lys

Trp

Gly

510

Ala

Gly

Phe

Lys

Leu

590

Ser

Met

Pro

Thr

His

670

Glu

Ala

Gly

His

Ala

750

Leu

Trp

Ile

495

Asp

Arg

Ser

Asp

Gln

575

Ala

Ser

Val

Ala

Gly

655

Glu

Ala

Gly

Asn

Phe

735

Ser

Val

vVal

Val

Cys
815

Thr

Arg

Ser

Phe

560

Ala

Phe

Pro

Ala

Asp

640

Ile

His

His

Gln

Ser

720

Gly

Leu

Asp

Arg

Ala

800

Pro
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Gly Gln Tyr Pro Pro Ala Lys Glu

820

Val Pro Phe Asp Gln Met Gly Lys

835

840

Arg Met Ala Arg Ser Arg Thr Leu

850

<210>
<211>
<212>
<213>
<400> 35

atgtactgcc
atcatccacg
ggctggtccg
gttggcacca
gcagctgccg
ggtgccatcg
accgctgcca
gcgggcgagt
tgggtacgct
tacggctaca
cacgccggcea
cgcgcatacg
gggatgtcge
tgcgggcetgce
gcgaacttca
atcgcggtge
ttcatggagce
acgaacccac
gcagtgttgc
gggctgtact
gcggggcectg
tggacgcagce
gaggacggtc
catggggcgce
gttcctctgg
ccgtacgtct
cgtatcatgt
gaagcatacg
gactacggct
tggaaccacg
cactcactgg
ttgatgaagt
aacgacccgce
atgcgcgegt
gacccgtceec
gtcatgaacg
cacccgcectg
atgctggcgce
gcgcgcatgg

35

DNA

<210>
<211>
<212>
<213>
<400>

36
772
PRT

36

2319

taaacaaggc
agttcgaccc
ccttcecttcag
ccacgtaccc
gggtgccgat
ctactgctct
tcggagettt
tcgacaacga
cgctgcgcecac
tggtggcgge
tatcatcgat
cgctgttcta
ccttcaggtce
aggcctgcga
agatccgcat
tgtcgeccgac
acacgcgcac
aggcgtacga
agttgctcgg
cactcgccac
cggctgcege
tgacgggatg
cctgcaagac
gggctaggge
tgtttcgage
atcagttcca
tccacacgca
agtggctgceg
accagatcac
agcacatcgc
tgcgccacat
cgccgcacat
tttgccagca
cgctgctgta
tctttcagga
tgagcgcgga
ggtcgtggat
accgcgtceccce
cacgcagcag

855

Leishmania braziliensis

ctatcgcatt
gtggttcaac
ctggttcgac
gggcctgceag
gtctctcaac
agaagcgcta
tatctttatg
gtgcatcgcc
gcggtgetcg
gtggggcgga
ggtcgactgg
cgttgtcgge
gctggagcag
ggtgtttcge
gcgtgcecttc
cgggtacttt
tggcaatccg
gtactttctg
tgcagcegtt
ctactacttc
gatagcagcg
ggcatctccg
aaaaagaaat
tacggccgcet
tgccatcecgece
ggctcgttge
gctgcgcecacc
cgacaacacg
aggtatcggce
caccatcggce
ggcggactac
ggcgcgcatt
tttcggettt
caacctgcac
agtgtactca
gagcaagaag
ctgccceggg
ctttgaccag
aacactgggc

Leishmania braziliensis

Ile Gln Glu
825

Lys His Asp

Gly Glu Ala

cgcatgtttt
taccgcegecg
tacatgagct
ctcaccgceccg
aacgtgtgcg
atgatctatg
attctccccg
gttgcagcca
tggcccatcg
tacatttttg
gctcgcaaca
accgccatcg
ctgggtgcge
gcacgggcecg
agcgtgatgg
ggccecctcea
ctggtcgact
gactttacct
ggctcacgaa
tcagatcgca
gaaatcttgg
aacacctccg
cagagacaga
gtcaagttca
ataggcatca
attcaatctt
ggcgaaacag
ccagcggacg
aaccgcacct
aagatgctga
gtcctcatct
ggcaacagcg
tacgaagact
gaggccggac
tccaagtacg
tgggtggctg
cagtacccegce
atgggcaaga
gaggcttga

Met Tyr Cys Leu Asn Lys Ala Tyr Arg Ile Arg

1

5

10

Leu Tyr Gly Tyr Ile Ile His Glu Phe Asp Pro

Met Leu Ala
830

Asp Thr His
845

ccgttcagcet
ccgagtacat
ggtacccgcet
ttgccatcca
tgctgatccc
agtgtaacgg
cacacctgat
tgctcctcac
gcatcctcac
tgctcaacat
cgtacaaccc
ccacgcgcegt
tggcggtget
acgtcgaggt
ctggcgtggg
cggctcgtgt
cggtcgcectga
attcgatgtg
aggaggcegceg
tgtcacggcect
gcatcccata
ccagagagcg
ccgtcgcecac
tggagacgge
ttggggccac
cctattcttt
tgattgtaaa
cgcgegtget
cgctggccga
cgtcgececegt
gggctgggca
tgtaccacga
acagtcgceccece
gaagcgeggg
gcctggtgeg
acccggcaaa
cggcgaagga
agcacgacga

Met Phe Ser

Trp Phe Asn

His Arg

Lys Ala

ttatggctac
gtccgcgcac
gggccgccce
ccgcgcecattg
cgcgtggtat
ctccggaatt
gcggtccatg
cttctacttg
cggtatcgcece
ggttgccatg
gtcgctgcetg
gccgectgtg
cctcttectg
tcgctcecege
tgcgcttgea
gcgtgcgetg
gcaccgcaaa
gatgctggga
gctgttcatg
gatggtactt
cgagtggtgt
taaaagcaag
aaaactagat
tctggagcegt
tgttggaaca
tgctgtcceccg
ggactacgtg
gtcctggtgg
tggcaacacc
ggcggaggceg
gggcggagac
catctgcccce
aaaaccgatg
tgtgaaggtg
catcttcaag
ccgegtgtgce
gatccaggag
cacgcacaag

Val Gln
15

Tyr Arg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2319



Ala

Phe

Thr

65

Ala

Pro

Tyr

Phe

Asp

145

Trp

Thr

Phe

Asp

Leu

225

Gly

Leu

Ala

Ala

Ser

305

Phe

Glu

Thr

Ala Glu
35

Asp Tyr
50

Tyr Pro
Ala Ala
Ala Trp
Glu Cys

115

Met Ile
130

Asn Glu
Val Arg
Gly Ile
Val Leu

195
Trp Ala
210
Phe Tyr
Met Ser
Leu Phe
Asp Val

275

Phe Ser
290

Pro Thr
Met Glu

His Arg

Tyr Ser

20

Tyr

Met

Gly

Tyr

100

Asn

Leu

Cys

Ser

Ala

180

Asn

Arg

Val

Pro

Leu

260

Glu

Val

His

Lys
340

Met

Met

Ser

Leu

Val

85

Gly

Gly

Pro

Ile

Leu

165

Tyr

Met

Asn

Val

Phe

245

Cys

Val

Met

Tyr

Thr

325

Thr

Trp

Ser

Trp

Gln

70

Pro

Ala

Ser

Ala

Ala

150

Arg

Gly

Val

Thr

Gly

230

Arg

Gly

Arg

Ala

Phe

310

Arg

Asn

Met

Ala

Tyr

55

Leu

Met

Ile

Gly

His

135

Val

Thr

Tyr

Ala

Tyr

215

Thr

Ser

Leu

Ser

Gly

295

Gly

Thr

Pro

Leu

His

40

Pro

Thr

Ser

Ala

Ile

120

Leu

Ala

Arg

Met

Met

200

Asn

Ala

Leu

Gln

Arg

280

Val

Pro

Gly

Gln

Gly

25

Gly

Leu

Ala

Leu

Thr

105

Thr

Met

Ala

Cys

Val

185

His

Pro

Ile

Glu

Ala

265

Ala

Gly

Leu

Asn

Ala

345

Ala

Trp

Gly

Val

Asn

90

Ala

Ala

Arg

Met

Ser

170

Ala

Ala

Ser

Ala

Gln

250

Cys

Asn

Ala

Thr

Pro

330

Tyr

Val

Ser

Arg

Ala

75

Asn

Leu

Ala

Ser

Leu

155

Trp

Ala

Gly

Leu

Thr

235

Leu

Glu

Phe

Leu

Ala

315

Leu

Glu

Leu

Ala

Pro

60

Ile

Val

Glu

Ile

Met

140

Leu

Pro

Trp

Ile

Leu

220

Arg

Gly

Val

Lys

Ala

300

Arg

Val

Tyr

Gln

Phe

45

Val

His

Cys

Ala

Gly

125

Ala

Thr

Ile

Gly

Ser

205

Arg

Val

Ala

Phe

Ile

285

Ile

Val

Asp

Phe

Leu

30

Phe

Gly

Arg

Val

Leu

110

Ala

Gly

Phe

Gly

Gly

190

Ser

Ala

Pro

Leu

Arg

270

Arg

Ala

Arg

Ser

Leu

350

Leu

Ser

Thr

Ala

Leu

95

Met

Phe

Glu

Tyr

Ile

175

Tyr

Met

Tyr

Pro

Ala

255

Ala

Met

Val

Ala

Val

335

Asp

Gly

Trp

Thr

Leu

80

Ile

Ile

Ile

Phe

Leu

160

Leu

Ile

Val

Ala

Val

240

Val

Arg

Arg

Leu

Leu

320

Ala

Phe

Ala
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Ala

Leu

385

Ala

Tyr

Ser

Arg

Ala

465

Val

Thr

Ser

Arg

Trp

545

Asp

Asp

Leu

Asp

Pro

625

Asn

Pro

Gly

Tyr

Val

370

Ala

Gly

Glu

Ala

Asn

450

Arg

Pro

Val

Ser

Thr

530

Leu

Tyr

Gly

Thr

Tyr

610

His

Asp

Lys

Arg

Ser

355

Gly

Thr

Pro

Trp

Arg

435

Gln

Ala

Leu

Gly

Tyr

515

Gly

Arg

Gly

Asn

Ser

595

Val

Met

Pro

Pro

Ser

675

Ser

Ser

Tyxr

Ala

Cys

420

Glu

Arg

Thr

Val

Thr

500

Ser

Glu

Asp

Tyr

Thr

580

Pro

Leu

Ala

Leu

Met

660

Ala

Lys

Arg

Tyr

Ala

405

Trp

Arg

Gln

Ala

Phe

485

Pro

Phe

Thr

Asn

Gln

565

Trp

Val

Ile

Arg

Cys

645

Met

Gly

Tyr

Lys

Phe

390

Ala

Thr

Lys

Thr

Ala

470

Arg

Tyr

Ala

Val

Thr

550

Ile

Asn

Ala

Trp

Ile

630

Gln

Arg

Val

Gly

Glu

375

Ser

Ala

Gln

Ser

Val

455

Val

Ala

Val

Val

Ile

535

Pro

Thr

His

Glu

Ala

615

Gly

His

Ala

Lys

Leu

360

Ala

Asp

Ile

Leu

Lys

440

Ala

Lys

Ala

Tyr

Pro

520

Val

Ala

Gly

Glu

Ala

600

Gly

Asn

Phe

Ser

Val

680

Val

Arg

Arg

Ala

Thr

425

Glu

Thr

Phe

Ile

Gln

505

Arg

Lys

Asp

Ile

His

585

His

Gln

Ser

Gly

Leu

665

Asp

Arg

Leu

Met

Ala

410

Gly

Asp

Lys

Met

Ala

490

Phe

Ile

Asp

Ala

Gly

570

Ile

Ser

Gly

Val

Phe

650

Leu

Pro

Ile

Phe

Ser

395

Glu

Trp

Gly

Leu

Glu

475

Ile

Gln

Met

Tyr

Arg

555

Asn

Ala

Leu

Gly

Tyr

635

Tyr

Tyr

Ser

Phe

Met

380

Arg

Ile

Ala

Pro

Asp

460

Thr

Gly

Ala

Phe

Val

540

Val

Arg

Thr

Val

Asp

620

His

Glu

Asn

Leu

Lys

365

Gly

Leu

Leu

Ser

Cys

445

His

Ala

Ile

Arg

His

525

Glu

Leu

Thr

Ile

Arg

605

Leu

Asp

Asp

Leu

Phe

685

Val

Leu

Met

Gly

Pro

430

Lys

Gly

Leu

Ile

Cys

510

Thr

Ala

Ser

Ser

Gly

590

His

Met

Ile

Tyr

His

670

Gln

Met

Tyr

Val

Ile

415

Asn

Thr

Ala

Glu

Gly

495

Ile

Gln

Tyr

Trp

Leu

575

Lys

Met

Lys

Cys

Ser

655

Glu

Glu

Asn

Ser

Leu

400

Pro

Thr

Lys

Arg

Arg

480

Ala

Gln

Leu

Glu

Trp

560

Ala

Met

Ala

Ser

Pro

640

Arg

Ala

Val

Val

22



690

Ser Ala Glu

705

His Pro Pro

Glu Ile Gln

His
755

Lys Lys

Leu Gly Glu

770

<210>
<211>
<212>
<213>
<400> 37

atgggtaaga
gaagctccag
aagccctttg
tgccetttet
agctgtatcc
cacgagttcg
tcegecettet
accaccacgt
gccggggtge
atcgctactg
gctgttgcectg
gagttcgaca
cgctcgctge
tacatggtgg
ggcatatcat
tacgcgetgt
tcgececttcea
ctgcaggcct
ttcaagatcc
gtgctgtege
gagcacacgc
cctgaggecga
gttcttcttg
tctggtgeceg
gctgecgtgtce
accttctggt
aagggcgcgce
ttgggcgacg
gctatgtggg
catgcaacga
cgagaccgcg
ctctggctge
taccagatca
gagcacatcg
gtgcgccaca
tcgcecgeaca
ctttgccagc
gcgtecgetge
tcecctettte
aacgtgagcg
cctgggtecgt

37
2565
DNA

Ser Lys
Gly Ser
725

Glu Met
740

Asp Asp

695

Lys Trp Val
710

Trp Ile Cys

His

Leu Ala

Thr His Lys

Ala

agaaagcaat
gcaaagacga
tgttgcccaa
ggccagtgceg
gcgccttcac
acccgtggtt
tcagctggtt
acccgggect
cgatgtctct
ctatcctggce
cactctcatt
acgagtgcat
gcacgcggtg
cggcgtgggyg
cgatggtcga
tctacgttgt
ggtcgctgga
gcgaggtgtt
gcatgcgtgce
cgaccgggta
gcactggcaa
tgtggacatt
tgtegttgcet
tgtactattt
tgtccactgg
ccagcgatgc
gcaagcatag
tcttgaggag
ctcttgttat
tgtttgcaag
ctaccggcaa
gcgacaacac
caggtatcgg
ccaccatcgg
tggcggacta
tggcgcgcat
atttcggcectt
tgtacaacct
aggaagtgta
cggagagcaa
ggatctgccc

760

Leishmania braziliensis

tcegtcecggge
aggtgcctcc
cacgctgaca
atttgtcatc
gattcgcatg
caactaccgc
cgactacatg
gcagctcacc
caacaacgtg
cctttgcget
ctccatcatt
cgccgttgea
ctecgtggcecc
cggatacatt
ctgggctcge
cggcaccgcece
gcagctgggt
tcgegcacgg
cttcagcgtg
ctttggcccece
tcegetggte
tcttcacgtg
ggtggactac
cagcacccgce
ctgtttcgtg
aacaaaggcc
cgaccggagt
tacctctctg
tacagtcgeg
gcagacgtcg
gccaacacag
gcccagaaat
caaccgcacc
caagatgctg
cgtcctcate
tggcaacagc
ttacaagaac
gcacgaggcc
ctcatccaag
gaagtgggtg
cgggcagtac

Ala Asp Pro
715

Pro Gly Gln
730

Arg Val Pro
745

Ala Arg Met

agcgtcggcece
caacccgcca
gacgaggagg
acagtgatgg
ctatccgttce
gccgccgagt
agctggtacc
gccgttgceca
tgcgtgctga
tacgaggtca
ccagcacacce
gccatgctcc
atcggcatcc
tttgtgctca
aacacgtaca
atcgccacgce
gcgctggegg
gccgacgtcg
atggctggcg
ctcacggctc
gactcggtcg
tgcggcgtga
tcctceggceaa
atgtcacgac
gggacattac
aaaaaacagc
aactctaaga
gcatggggte
gtgtgcctct
aacccgctga
gtattggtgg
gcgcgcegtgce
tcgcectggecg
acgtcgcccg
tgggctggge
gtgtaccacg
gatcgcaatc
ggacgaagcg
tacggcctgg
gctgaccegg
ccgcecggcga

700

Ala Asn Arg Val Cys

720

Pro Ala
735

Tyr Pro Lys

Phe Asp Gln Met

750

Gly

Ala Arg Ser Arg Thr

765

ctgcgacaac
agactgcagc
agtttgttgg
cactcgtcct
agctttatgg
acatgtccgce
cgctgggcecg
tccaccgege
tccecgegtg
gtaggtcaat
tgatgcggtc
tcaccttcta
tcaccggtat
acatggttgce
acccgtcget
gcgtgccgece
tgctcctett
aggttcgcetc
tgggtgcgcet
gtgtgcgtgc
ctgagcacca
cttggggttt
agctcttttg
tgctgcttct
tggaagcgge
aagagacaca
atgcactgac
atcgcatggt
tgggttccga
ttgtctttge
atgactacct
tgtcctggtg
atggcaacac
tggcggagge
agggcggaga
acatctgccc
gcccaaaacce
cgggtgtgaa
tgcgcatctt
caaaccgcegt
aggagatcca

cacctcccgt
tctgcecggtg
catctttccc
cttgggtgcc
ctacatcatc
gcacggctgg
ccecegttgge
attggcggcet
gtatggtgcc
ggtagcggcg
catggcgggce
cttgtgggta
cgcctacggce
catgcacgcc
gctgcgcgceca
tgtggggatg
cctgtgcggg
ccgcgegaac
tgcaatcgceg
gctgttcatg
ccecegecagt
gggctccatt
gctgatgaac
cacgggcccc
gatacagttc
acttcaccaa
tgtgcgtaca
gctctgcttce
tttcacttcc
aaccgtgctg
gcgcagctat
ggactacggc
ctggaaccac
gcactcactg
cttgatgaag
caacgacccg
gatgatgcgc
ggtggacccg
caaggtcatg
gtgccacccg
ggagatgctg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
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gcgcaccgcg tcccctttga ccatgtgaac agcttcagtc ggaaaaaggc cgggtcttat 2520

catgaagaat acatgcgccg gatgcgtgaa gagcaggacc gatga 2565
<210> 38

<211> 854

<212> PRT

<213> Leishmania brucei

<400> 38

Met Gly Lys Lys Lys Ala Ile Pro Ser Gly Ser Val Gly Pro Ala Thr

1 5 10 15

Thr Thr Ser Arg Glu Ala Pro Gly Lys Asp Glu Gly Ala Ser Gln Pro
20 25 30

Ala Lys Thr Ala Ala Leu Pro Val Lys Pro Phe Val Leu Pro Asn Thr
35 40 45

Leu Thr Asp Glu Glu Glu Phe Val Gly Ile Phe Pro Cys Pro Phe Trp
50 55 60

Pro Val Arg Phe Val Ile Thr Val Met Ala Leu Val Leu Leu Gly Ala
65 70 75 80

Ser Cys Ile Arg Ala Phe Thr Ile Arg Met Leu Ser Val Gln Leu Tyr
85 90 95

Gly Tyr Ile Ile His Glu Phe Asp Pro Trp Phe Asn Tyr Arg Ala Ala
100 105 110

Glu Tyr Met Ser Ala His Gly Trp Ser Ala Phe Phe Ser Trp Phe Asp
115 120 125

Tyr Met Ser Trp Tyr Pro Leu Gly Arg Pro Val Gly Thr Thr Thr Tyr
130 135 140

Pro Gly Leu Gln Leu Thr Ala Val Ala Ile His Arg Ala Leu Ala Ala
145 150 155 160

Ala Gly Val Pro Met Ser Leu Asn Asn Val Cys Val Leu Ile Pro Ala
165 170 175

Trp Tyr Gly Ala Ile Ala Thr Ala Ile Leu Ala Leu Cys Ala Tyr Glu
180 185 130

Val Ser Arg Ser Met Val Ala Ala Ala Val Ala Ala Leu Ser Phe Ser
195 200 205

Ile Ile Pro Ala His Leu Met Arg Ser Met Ala Gly Glu Phe Asp Asn
210 215 220

Glu Cys Ile Ala Val Ala Ala Met Leu Leu Thr Phe Tyr Leu Trp Val
225 230 235 240

Arg Ser Leu Arg Thr Arg Cys Ser Trp Pro Ile Gly Ile Leu Thr Gly
245 250 255

Ile Ala Tyr Gly Tyr Met Val Ala Ala Trp Gly Gly Tyr Ile Phe Val
260 265 270

Leu Asn Met Val Ala Met His Ala Gly Ile Ser Ser Met Val Asp Trp
275 280 285



Ala

Tyr

305

Ser

Phe

Val

Ser

Thr

385

Glu

His

Val

Asp

Tyr

465

Ala

Ala

Gln

Arg

Leu

545

Ala

Asp

Leu

Thr

Arg

290

Val

Pro

Leu

Glu

Val

370

Gly

His

Pro

Thr

Tyr

450

Tyr

Ala

Ile

Gln

Ser

530

Arg

Met

Phe

Ile

Gln
610

Asn

Val

Phe

Cys

Val

355

Met

Tyr

Thr

Ala

Trp

435

Ser

Phe

Cys

Gln

Glu

515

Asn

Ser

Trp

Thr

Val

595

Val

Thr

Gly

Arg

Gly

340

Arg

Ala

Phe

Arg

Ser

420

Gly

Ser

Ser

Leu

Phe

500

Thr

Ser

Thr

Ala

Ser

580

Phe

Leu

Tyr

Thr

Ser

325

Leu

Serx

Gly

Gly

Thr

405

Pro

Leu

Ala

Thr

Ser

485

Thr

Gln

Lys

Ser

Leu

565

His

Ala

Val

Asn

Ala

310

Leu

Gln

Arg

Val

Pro

390

Gly

Glu

Gly

Lys

Arg

470

Thr

Phe

Leu

Asn

Leu

550

Val

Ala

Thr

Asp

Pro

295

Ile

Glu

Ala

Ala

Gly

375

Leu

Asn

Ala

Ser

Leu

455

Met

Gly

Trp

His

Ala

535

Ala

Ile

Thr

Val

Asp
615

Ser

Ala

Gln

Cys

Asn

360

Ala

Thr

Pro

Met

Ile

440

Phe

Ser

Cys

Ser

Gln

520

Leu

Trp

Thr

Met

Leu

600

Tyr

Leu

Thr

Leu

Glu

345

Phe

Leu

Ala

Leu

Trp

425

Val

Trp

Arg

Phe

Ser

505

Lys

Thr

Gly

Val

Phe

585

Arg

Leu

Leu

Arg

Gly

330

Val

Lys

Ala

Arg

Val

410

Thr

Leu

Leu

Leu

Val

490

Asp

Gly

Val

His

Ala

570

Ala

Asp

Arg

Arg

Val

315

Ala

Phe

Ile

Ile

Val

395

Asp

Phe

Leu

Met

Leu

475

Gly

Ala

Ala

Arg

Arg

555

Val

Arg

Arg

Ser

Ala

300

Pro

Leu

Arg

Arg

Ala

380

Arg

Ser

Leu

Val

Asn

460

Leu

Thr

Thr

Arg

Thr

540

Met

Cys

Gln

Ala

Tyr
620

Tyr

Pro

Ala

Ala

Met

365

Val

Ala

Val

His

Ser

445

Ser

Leu

Leu

Lys

Lys

525

Leu

Val

Leu

Thr

Thr

605

Leu

Ala

Val

Val

Arg

350

Arg

Leu

Leu

Ala

Val

430

Leu

Gly

Thr

Leu

Ala

510

His

Gly

Leu

Leu

Ser

590

Gly

Trp

Leu

Gly

Leu

335

Ala

Ala

Ser

Phe

Glu

415

Leu

Ala

Gly

Glu

495

Lys

Ser

Asp

Cys

Gly

575

Asn

Lys

Leu

Phe

Met

320

Leu

Asp

Phe

Pro

Met

400

His

Gly

Val

Val

Pro

480

Ala

Lys

Asp

Val

Phe

560

Ser

Pro

Pro

Arg

25



Asp Asn Thr

625

Tyr Gln Ile

Thr Trp Asn

Val Ala

675

Pro

Ile
690

Leu Trp

Ala
705

Arg Ile

Leu Cys Gln

Pro Met Met

Ser Ala Gly

755
Ser Lys
770

Tyr

Glu
785

Ser Lys

Pro Gly Ser

Gln Glu Met

Ser Arg Lys

835

Glu
850

Arg Glu

<210>
<211>
<212>
<213>
<400> 39

atgcccgceca
cccgaagegg
gtgccaccgt
tcgtacgect
caggttcgcece
ttcaactacc
ttcgactaca
ctgcagctca
ctcaacaacg
gctctcatag
ttctctatca
attgcecgtcg
tcctegtgge

39
2592
DNA

Pro Arg

Asn

Ala Arg

630

Thr Gly

645
His Glu
660

Glu Ala

Ala Gly

Gly Asn

Ile

His

His

Gln

Ser

Gly Asn

Ile Ala

Leu
680

Ser
Gly
695

Val Tyr

710

Phe
725

His

Arg Ala

740

Val Lys

Leu

Gly

Lys Trp

Gly

Ser

Val

Val

Val

Phe Tyr

Leu

Leu

Pro
760

Asp

Arg Ile

775

Ala Asp

790

Ile
805

Trp

Leu Ala

820

Lys Ala

Gln Asp

agaatcaaca
cgtcgacaaa
ccggcgagac
tcaaaggtat
tgctctecegt
gcgctgccga
tgagctggta
ctgccgtcege
tgtgcgtgcet
cattcgaagt
tccecggeccea
cagccatgcect
ccatcggtgt

Cys

His

Gly

Pro Gly

Arg Val

Ser Tyr

840

Arg

Leishmania infantum

caaagggggc
tgtgacaagc
atacctcttt
catggccgtc
tcagatttac
gtacatgtcc
ccecgetggge
cattcaccgc
gatgccggeg
gagcgaatcc
cctgatgcgg
cctgaccttc
cctcaccggt

Val Ser

635

Leu

Thr
650

Arg Ser

Thr
665

Ile Gly

Val Arg His

Asp Leu Met

Ile
715

His Asp

Asn
730

Lys Asp

Tyr Asn Leu

745

Ser Leu Phe

Phe Lys Val

Ala Asn

795

Pro

Gln Tyr Pro

810
Pro Phe
825

Asp

His Glu Glu

ggagacggca
acaaacgacg
cattgccgeg
ctgattctct
ggatacctga
acgcacggct
cgecectgttg
gcgctggegg
tggtttggcg
atctgtatgg
tccatggcgg
tactgctggg
gtcgcctacg

Trp Trp Asp

Leu Ala Asp

Met Leu

670

Lys

Met Ala

685

Asp

Lys Ser Pro

700

Cys Pro Asn

Arg Asn Arg

Glu Ala

750

His

Gln Glu

765

Val

Met Val

780

Asn

Arg Val Cys

Pro Ala Lys

Val Asn

830

His

Met
845

Tyr Arg

accccgatce
gtgcecgecegt
ccgececccgta
gcgecctteg
tccacgagtt
ggtccgeett
gctccaccac
ctgccggcecat
ccatcgccac
cggcgtggge
gtgagttcga
tgcgectcgcet
gctacatggt

Tyr Gly

640
Gly Asn
655

Thr Ser

Tyr Val
Met

His

Pro
720

Asp

Pro
735

Lys
Gly Arg
Tyr Ser
Ala

Ser

Pro
800

His

Glu
815

Ile

Ser Phe

Arg Met

tacctccaca
cgattcttcc
ctcgaagcta
ctcggcgtac
cgacccgtgg
cttcagctgg
gtacccgggce
gccgatgtcet
cgctactctg
cgcactctcc
caacgagtgc
gcgcacgegg
ggcggcgtgg

60
120
180
240
300
360
420
480
540
600
660
720
780
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ggcggctaca
gactgggccc
gtcggcaccg
gagcagctgg
tttcgcgcac
gtcttcagcg
tacttcgggce
aatccgctgg
tatttgcaca
agccgaaacce
agcacccgcea
gaggtaggtg
cggaccgcecg
agaggtgcag
gactccagca
agggacgcge
ctcacgatcg
gcgtactcect
gtgatagtga
gcgcgcecattt
tcgectggecg
acgtcgcccg
tgggctgggce
gtgtaccacg
gattacagtc
gggaaaacaa
tacggcctgg
gctgacccgg
ccgeecggega
aaggacaaga
ggtgaagttt

<210>
<211>
<212>
<213>
<400>

40
863
PRT

40

ttttcgtgcet
gcaacacgta
ccatcgccgt
gtgcactgct
gcgeeggtgt
tgatggctgg
cccttteggt
tcgactcggt
tcgtttattt
agtacgcggt
tggtgcgcett
gaacgctgat
atatggtagce
gcgcecegaca
ctagcagcga
aaatgaaccg
gtgttetttt
ttgctggcece
aggactacct
tggcctggtg
atggcaacac
tggcggaggce
agagcggcga
acatctgccc
gcccaacacce
agggcgtgaa
tgcgcecgtcett
caaaccgcgt
aggagatcca
aggacaagga
ga

caacatggtt
caacccgtcg
gtgcgtgeeg
ggtgcttgtc
cgaggttcgce
cgtggctgeg
ccgtgtgegt
cgccgagcac
tatgtggata
tctetttgte
gctcattctg
ggagtggtge
agccggtgac
gaagcagcag
ggagcgtcct
ctggtcagcc
accgattgcg
gcgtatcgtg
cgaggcctac
ggactacggc
ctggaaccac
gcactcgctg
cctgatgaag
ccacgacccg
gatgatgcgg
ggtggacccg
caaggtcatg
gtgccacccg
ggagatgctg
ggcgtaccac

Leishmania infantum

gccatgcatg
ctgctgcegtg
ccagtgggga
ttcctgtgtg
tctecgegega
cttgcgatcg
gcgctgttcg
catcctgccg
ttcagcttce
tttgtctaca
gctggcccegg
tttcaacagc
atgccttacc
aaacagaagc
tacaggacac
ggaaagacaa
tttgtcttcc
ttccagacge
gagtggctgc
taccagatca
gagcacatcg
gtgcgccaca
tcaccgcaca
ctgtgccagce
gcgtcgcectge
tctctettte
aacgtgagcg
cctgggtcgt
gcacaccgcg
aaggcgtaca

Met Pro Ala Lys Asn Gln His

1

Pro Thr Ser

Ala
35

Asp Gly

Phe
50

Leu His

Lys Ile

65

Gly

Gln Val Arg

Phe Asp Pro

Ser
115

Gly Trp

Leu Gly

130

Arg

5

Thr
20

Pro
Ala Val
Cys Arg
Met Ala

Leu
85

Leu

Trp Phe

100

Ala Phe

Pro Val

Glu

Asp

Ala

Val

70

Ser

Asn

Phe

Gly

Ala

Ser

Ala

55

Leu

Val

Tyr

Ser

Ser
135

Lys

Ala

Ser

40

Pro

Ile

Gln

Arg

Trp

120

Thr

Gly

Ser

25

Val

Tyr

Leu

Ile

Ala

105

Phe

Thr

Gly

10

Thr

Pro

Ser

Cys

Tyr

90

Ala

Asp

Tyr

Gly

Asn

Pro

Lys

Ala

75

Gly

Glu

Tyr

Pro

ccggcatatc
catacacgcect
tgtcgcecceett
gactgcaggc
acttcaagat
cggtgctgge
tggagcacac
acgcgctege
cggtgcagcect
gcttcatgge
cggcgtgcecct
tgttctggga
aaaaacaaga
cgcgccaggt
tgatcccegt
acgccgcccet
acttctcgtg
agctgcgcac
gcgacaacac
caggcatcgg
ccaccatcgg
tggccgacta
tggcgcgeat
aatttggctt
tgtacaacct
aggaggtgta
aggagagcaa
ggatctgccc
tcececttega
tggaacgcag

Asp Gly Asn

Val Thr Ser

30
Glu

Ser Gly

45
Leu Ser
60

Tyr

Leu Arg Ser

Tyr Leu Ile

Met Ser

110

Tyr

Met Ser

125

Trp

Gly Leu Gln

140

atcgatggtg
gttctacgtc
caagtcgctg
gtgcgaggtg
ccgegtgege
accgacgggg
gcgcactgge
gtatctgaac
catcctgceg
ctactacttce
cggcgcaagt
cgacggcatg
ccatgccagt
tttcgcgagg
cgacttccge
catcgtggcet
cgtcagctca
cggcgagcaa
gccagaggac
caaccgcacc
caagatgctg
cgtcctaatc
cggcaacagt
ttacagaaat
gcacgaggtc
ctcgtccaag
gaagtgggtt
cgggcagtac

tcaggtgggc
cagaacgctg

Pro

15

Thr

Thr

Ala

Ala

His

95

Thr

Tyr

Leu

Asp

Asn

Tyr

Phe

Tyr

80

Glu

His

Pro

Thr

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2592
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Ala

145

Leu

Thr

Met

Met

Ala

225

Ser

Val

His

Pro

Ile

305

Glu

Ala

Ala

Ala

Leu

385

Asn

Ala

Phe

Phe

Val
465

Val

Asn

Ala

Ala

Arg

210

Met

Ser

Ala

Ala

Ser

290

Ala

Gln

Cys

Asn

Ala

370

Ser

Pro

Tyr

Pro

Val

450

Arg

Ala

Asn

Thr

Ala

195

Ser

Leu

Trp

Ala

Gly

275

Leu

Val

Leu

Glu

Phe

355

Leu

Val

Leu

Leu

Val

435

Phe

Leu

Ile

Val

Leu

180

Trp

Met

Leu

Pro

Trp

260

Ile

Leu

Cys

Val

340

Lys

Ala

Arg

Val

Asn

420

Gln

Val

Leu

His

Cys

165

Ala

Ala

Ala

Thr

Ile

245

Gly

Ser

Arg

Val

Ala

325

Phe

Ile

Ile

Val

Asp

405

Tyr

Leu

Tyr

Ile

Arg

150

Val

Leu

Ala

Gly

Phe

230

Gly

Gly

Ser

Ala

Pro

310

Leu

Arg

Arg

Ala

Arg

390

Ser

Leu

Ile

Ser

Leu
470

Ala

Leu

Ile

Leu

Glu

215

Tyr

Val

Tyr

Met

Tyr

295

Pro

Leu

Ala

Val

Val

375

Ala

Val

His

Leu

Phe

455

Ala

Leu

Met

Ala

Ser

200

Phe

Cys

Leu

Ile

Val

280

Thr

Val

Val

Arg

Arg

360

Leu

Leu

Ala

Ile

Pro

440

Met

Gly

Ala

Pro

Phe

185

Phe

Asp

Trp

Thr

Phe

265

Asp

Leu

Gly

Leu

Ala

345

Val

Ala

Phe

Glu

Val

425

Ser

Ala

Pro

Ala

Ala

170

Glu

Ser

Asn

Val

Gly

250

Val

Trp

Phe

Met

Val

330

Gly

Phe

Pro

Val

His

410

Tyr

Arg

Tyr

Ala

Ala

155

Trp

Val

Ile

Glu

Arg

235

Val

Leu

Ala

Tyr

Ser

315

Phe

Val

Ser

Thr

Glu

395

His

Phe

Asn

Tyr

Ala
475

Gly

Phe

Ser

Ile

Cys

220

Ser

Ala

Asn

Arg

Val

300

Pro

Leu

Glu

Val

Gly

380

His

Pro

Met

Gln

Phe

460

Cys

Met

Gly

Glu

Pro

205

Ile

Leu

Tyr

Met

Asn

285

Val

Phe

Cys

Val

Met

365

Tyr

Thr

Ala

Trp

Tyr

445

Ser

Leu

Pro

Ala

Ser

190

Ala

Ala

Arg

Gly

Val

270

Thr

Gly

Lys

Gly

Arg

350

Ala

Phe

Arg

Asp

Ile

430

Ala

Thr

Met

Ile

175

Ile

His

Val

Thr

Tyr

255

Ala

Tyr

Thr

Ser

Leu

335

Ser

Gly

Gly

Thr

Ala

415

Phe

Val

Arg

Ala

Ser

160

Ala

Cys

Leu

Ala

Arg

240

Met

Met

Asn

Ala

Leu

320

Gln

Arg

Val

Pro

Gly

400

Leu

Ser

Leu

Met

Ser
480

28



Glu

Asp

Tyr

Gln

Ser

545

Arg

Leu

Phe

Ile

Asp

625

Ala

Gly

Ile

Ser

Ser

705

Val

Phe

Leu

Asp

Arg

785

Ala

Val

Asp

Gln

Gln

530

Ser

Asp

Ile

His

Val

610

Tyr

Arg

Asn

Ala

Leu

690

Gly

Tyr

Tyr

Leu

Pro

770

Val

Asp

Gly

Gly

Lys

515

Lys

Glu

Ala

Val

Phe

595

Phe

Leu

Ile

Arg

Thr

675

Val

Asp

His

Arg

Tyr

755

Ser

Phe

Pro

Gly

Met

500

Gln

Gln

Glu

Gln

Ala

580

Ser

Gln

Glu

Leu

Thr

660

Ile

Arg

Leu

Asp

Asn

740

Asn

Leu

Lys

Ala

Thr
485
Arg
Asp
Lys
Arg
Met
565
Leu
Cys
Thr
Ala
Ala
645
Ser
Gly
His
Met
Ile
725
Asp
Leu
Phe

Val

Asn
805

Leu

Thr

His

Pro

Pro

550

Asn

Thr

Val

Gln

Tyr

630

Trp

Leu

Lys

Met

Lys

710

Cys

Tyr

His

Gln

Met

790

Arg

Met

Ala

Ala

Arg

535

Tyr

Arg

Ile

Ser

Leu

615

Glu

Trp

Ala

Met

Ala

695

Ser

Pro

Ser

Glu

Glu

775

Asn

Val

Glu

Asp

Ser

520

Gln

Arg

Trp

Gly

Ser

600

Arg

Trp

Asp

Asp

Leu

680

Asp

Pro

His

Arg

Val

760

Val

Val

Cys

Trp

Met

505

Arg

Val

Thr

Ser

Val

585

Ala

Thr

Leu

Tyr

Gly

665

Thr

Tyr

His

Asp

Pro

745

Gly

Tyr

Ser

His

Cys

490

Val

Gly

Phe

Leu

Ala

570

Leu

Tyr

Gly

Arg

Gly

650

Asn

Ser

Val

Met

Pro

730

Thr

Lys

Ser

Glu

Pro
810

Phe

Ala

Ala

Ala

Ile

555

Gly

Leu

Ser

Glu

Asp

635

Tyr

Thr

Pro

Leu

Ala

715

Leu

Pro

Thr

Ser

Glu
795

Pro

Gln

Ala

Gly

Arg

540

Pro

Lys

Pro

Phe

Gln

620

Asn

Gln

Trp

Val

Ile

700

Arg

Cys

Met

Lys

Lys

780

Ser

Gly

Gln

Gly

Ala

525

Asp

Val

Thr

Ile

Ala

605

Val

Thr

Ile

Asn

Ala

685

Trp

Ile

Gln

Met

Gly

765

Tyr

Lys

Ser

Leu

Asp

510

Arg

Serx

Asp

Asn

Ala

590

Gly

Ile

Pro

Thxr

His

670

Glu

Ala

Gly

Gln

Arg

750

Val

Gly

Lys

Trp

Phe

495

Met

Gln

Ser

Phe

Ala

575

Phe

Pro

Val

Glu

Gly

655

Glu

Ala

Gly

Asn

Phe

735

Ala

Lys

Leu

Trp

Ile
815

Trp

Pro

Lys

Thr

Arg

560

Ala

Val

Arg

Lys

Asp

640

Ile

His

His

Gln

Ser

720

Gly

Ser

Val

Val

Val

800

Cys

29



Pro Gly Gln Tyr Pro Pro Ala Lys Glu Ile Gln

820

825

Arg Val Pro Phe Asp Gln Val Gly Lys Asp Lys

835

840

Tyr His Lys Ala Tyr Met Glu Arg Ser Arg Thr

850

<210>
<211>
<212>
<213>
<400> 41

atgctgctct
ctcteegttce
gctgccgagt
agctggtacc
gccgtcgeca
tgcgtgctga
tatgagatga
ccagcccacce
gccatgctcce
atcggtgtcc
ttcgtgctca
aacacgtaca
atcgcecgtgt
gcactgctgg
gccggtgtceg
atggctggceg
ctttcggtce
gactcggtcg
acctacccga
cggaaggagg
cgtatgtcac
ctgggcatcg
tctgctgttg
cagtccagca
tcgatgaagg
atccttgctg
tctgcgtact
caagtgatag
gacgcgcgcea
acctcgctgg
ctgacgtcgce
atctgggctg
agtgtgtacc
aatgattaca
gtcgggaaaa
aagtacggcc
gttgctgacc
tacccgeegg
ggcaaggaca
gtagtcgagt

41
2355
DNA

<210>
<211>
<212>
<213>
<400>

42
784
PRT

42

tgttcttctc
agatttacgg
acatgtccac
cgctgggceg
ttcaccgcege
tgcecggegtg
gcggatcagg
tgatgcggtce
tgaccttcta
tcaccggtgt
acatggttgc
acccgtcgcet
gcgtgccgece
tgcttgtctt
aggttcgctc
tggctgcget
gtgtgegtgce
ccgagcaccg
tgtggctgcet
cgcggttgtt
gcttgatggt
tgtacgaatg
gcagcaaagg
ccgcaaaccg
cagctgtgga
tcaccgttgg
cctttgctgg
tgaaggacta
ttttggcctg
ccgatggcaa
ccgtggegga
ggcagagcgg
acgacatctg
gtcgcccaac
caaagggcgt
tggtgcgcegt
cggcaaaccg
cgaaggagat
agaaggacaa
tctga

855

Leishmania infantum

ctttctgtac
atacctgatc
gcacggctgg
ccectgttgge
gctggcggcet
gtttggcgcee
cattaccgct
catggcgggt
ctgctgggtg
cgcctacgge
catgcatgcc
gctgcgtgea
agtggggatg
cctgtgtgga
tcgegegaac
tgcgatcgeg
gctgttcegtg
caagacgagt
cggcacagta
tatggggctg
gctggctgge
gtgttgggcg
cacggacggc
taaccgtggt
ccttettecg
tacgccgtac
cccgegtate
cctecgaggcec
gtgggactac
cacctggaac
ggcgcactceg
cgacctgatg
cccccacgac
accgatgatg
gaaggtggac
cttcaaggtc
cgtgtgccac
ccaggagatg
ggaggcgtac

Leishmania infantum

tgcctgaaaa
cacgagttcg
tcecgecettet
tccaccacgt
gccggcatgce
atcgccaccg
gccatcgcag
gagttcgaca
cgctegetgce
tacatggtgg
ggcatatcat
tacacgctgt
tcgececttca
ctgcaggcgt
ttcaagatcc
gtgctggcac
gagcacacgc
ccggaagcgt
ttgcagctgt
tactcactcg
ccggcggetg
cagctgaccg
tttgacaacc
gtgcgagctc
ctggtgttgc
gtctctcagt
gtgttccaga
tacgagtggc
ggctaccaga
cacgagcaca
ctggtgcgcece
aagtcaccgc
ccgetgtgece
cgggcgtcge
ccgtctctet
atgaacgtga
ccgectgggt
ctggcacacc
cacaaggcgt

Met Leu Leu Leu Phe Phe Ser Phe Leu Tyr Cys

1

5

10

Glu Met Leu Ala His

830

Lys Asp Lys Glu Ala

845

Leu Gly Glu Val

860

atgcatatgg
acccgtggtt
tcagctggtt
acccgggcect
cgatgtctct
ctactatggc
cttttatctt
acgagtgcat
gcacgcggtce
cggcgtgggg
cgatggtgga
tctacgtcgt
agtcgctgga
gcgaggtgtt
gcgtgcgegt
cgacggggta
gcactggcaa
acgcattttt
tcggtgcagyg
ccacctacta
ccgctatgge
gctgggcatc
atataggaaa
atgctgttgce
gagctggcgt
tccaggttceg
cgcagctgcg
tgcgcgacaa
tcacaggcat
tcgccaccat
acatggccga
acatggcgceg
agcaatttgg
tgctgtacaa
ttcaggaggt
gcgaggagag
cgtggatctg
gcgtccectt
acatggaaaa

cgttcgcectg
caactaccgc
cgactacatg
gcagctcact
caacaacgtg
tggcatgacg
tatgatcctc
tgccgtcgea
ctcgtggcecce
cggctacatt
ctgggcccge
cggcaccgcece
gcagctgggt
tcgecgecacge
cttcagcgtg
cttcgggcecc
tccgetggtce
tctggacttce
gatggggtca
cttttcagat
ggcaggaatc
tcecgagectce
aactcagacg
cgctgtaaag
cgectgtggcecce
ttgtattcag
caccggcgag
cacgccagag
cggcaaccgc
cggcaagatg
ctacgtccta
catcggcaac
cttttacaga
cctgcacgag
gtactcgtcc
caagaagtgg
cccecgggcag
cgatcagatg
gtcgaagaag

Leu Lys Asn Ala Tyr

15

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2355



Gly

Phe

Gly

Leu

65

Ala

Leu

Thr

Thr

Met

145

Ala

Ser

Val

His

Pro

225

Ile

Glu

Ala

Ala

Ala
305

Leu

Asn

Val

Asp

Trp

50

Gly

Val

Asn

Ala

Ala

130

Arg

Met

Ser

Ala

Ala

210

Ser

Ala

Gln

Cys

Asn
290

Ala

Ser

Pro

Arg

Pro

35

Ser

Arg

Ala

Asn

Thr

115

Ala

Ser

Leu

Trp

Ala

195

Gly

Leu

Val

Leu

Glu

275

Phe

Leu

Val

Leu

Leu

20

Trp

Ala

Pro

Ile

Val

100

Met

Ile

Met

Leu

Pro

180

Trp

Ile

Leu

Cys

Gly

260

Val

Lys

Ala

Arg

Val

Leu

Phe

Phe

Val

His

85

Cys

Ala

Ala

Ala

Thr

165

Ile

Gly

Ser

Arg

Val

245

Ala

Phe

Ile

Ile

Val
325

Asp

Ser

Asn

Phe

Gly

70

Arg

Val

Gly

Ala

Gly

150

Phe

Gly

Gly

Ser

Ala

230

Pro

Leu

Arg

Arg

Ala
310

Arg

Ser

Val

Tyr

Ser

55

Ser

Ala

Leu

Met

Phe

135

Glu

Tyxr

Val

Tyr

Met

215

Tyr

Pro

Leu

Ala

Val
295

Val

Ala

Val

Gln

Arg

40

Trp

Thr

Leu

Met

Thr

120

Ile

Phe

Cys

Leu

Ile

200

Val

Thr

Val

Val

Arg

280

Arg

Leu

Leu

Ala

Ile

25

Ala

Phe

Thr

Ala

Pro

105

Tyr

Phe

Asp

Trp

Thr

185

Phe

Asp

Leu

Gly

Leu

265

Ala

Val

Ala

Phe

Glu

Tyr

Ala

Asp

Tyr

Ala

90

Ala

Glu

Met

Asn

Val

170

Gly

Val

Trp

Phe

Met

250

Val

Gly

Phe

Pro

Val
330

His

Gly

Glu

Tyr

Pro

75

Ala

Trp

Met

Ile

Glu

155

Arg

Val

Leu

Ala

Tyr

235

Ser

Phe

Val

Ser

Thr
315

Glu

Arg

Tyr

Tyr

Met

60

Gly

Gly

Phe

Ser

Leu

140

Cys

Ser

Ala

Asn

Arg

. 220

Val

Pro

Leu

Glu

Val
300

Gly

His

Lys

Leu

Met

45

Ser

Leu

Met

Gly

Gly

125

Pro

Ile

Leu

Tyr

Met

205

Asn

Val

Phe

Cys

Val

285

Met

Tyr

Thr

Thr

Ile

30

Ser

Trp

Gln

Pro

Ala

110

Ser

Ala

Ala

Arg

Gly

190

Val

Thr

Gly

Lys

Gly

270

Arg

Ala

Phe

Arg

Ser

His

Thr

Tyr

Leu

Met

95

Ile

Gly

His

Val

Thr

175

Tyr

Ala

Tyr

Thr

Ser

255

Leu

Ser

Gly

Thr
335

Pro

Glu

His

Pro

Thr

80

Ser

Ala

Ile

Leu

Ala

160

Arg

Met

Met

Asn

Ala

240

Leu

Gln

Arg

Val

Pro
320

Gly

Glu

31



Ala

Thr

Arg

385

Arg

Ala

Thr

Asp

Ala

465

Ser

Val

Gln

Arg

Lys

545

Asp

Ile

His

His

Gln
625

Ser

Gly

Tyr

Val

370

Leu

Met

Ala

Gly

Gly

450

Asn

Met

Ala

Phe

Ile

530

Asp

Ala

Gly

Ile

Ser

610

Ser

Val

Phe

Ala

355

Leu

Phe

Ser

Gly

Trp

435

Phe

Arg

Lys

Val

Gln

515

Val

Tyr

Arg

Asn

Ala

595

Leu

Gly

Tyr

Tyr

340

Phe

Gln

Met

Arg

Ile

420

Ala

Asp

Asn

Ala

Ala

500

Val

Phe

Leu

Ile

Arg

580

Thr

Val

Asp

His

Arg
660

Phe

Leu

Gly

Leu

405

Leu

Ser

Asn

Arg

Ala

485

Ile

Arg

Gln

Glu

Leu

565

Thr

Ile

Arg

Leu

Asp
645

Asn

Leu

Phe

Leu

390

Met

Gly

Pro

His

Gly

470

Val

Leu

Cys

Thr

Ala

550

Ala

Ser

Gly

His

Met
630

Ile

Asp

Asp

Gly

375

Tyr

Val

Ile

Ser

Ile

455

Val

Asp

Ala

Ile

Gln

535

Tyr

Trp

Leu

Lys

Met

615

Lys

Cys

Tyr

Phe

360

Ala

Ser

Leu

Val

Leu

440

Gly

Arg

Leu

Val

Gln

520

Leu

Glu

Trp

Ala

Met

600

Ala

Ser

Pro

Ser

345

Thr

Gly

Leu

Ala

Tyr

425

Ser

Lys

Ala

Leu

Thr

505

Ser

Arg

Trp

Asp

Asp

585

Leu

Asp

Pro

His

Arg
665

Tyr

Met

Ala

Gly

410

Glu

Ala

Thr

His

Pro

490

Val

Ala

Thr

Leu

Tyr

570

Gly

Thr

Tyr

His

Asp
650

Pro

Pro

Gly

Thr

395

Pro

Trp

Val

Gln

Ala

475

Leu

Gly

Tyr

Gly

Arg

555

Gly

Asn

Ser

Val

Met
635

Pro

Thr

Met

Ser

380

Tyr

Ala

Cys

Gly

Thr

460

Val

Val

Thr

Ser

Glu

540

Asp

Tyr

Thr

Pro

Leu

620

Ala

Leu

Pro

Trp

365

Arg

Tyr

Ala

Trp

Ser

445

Gln

Ala

Leu

Pro

Phe

525

Gln

Asn

Gln

Trp

Val

605

Ile

Arg

Cys

Met

350

Leu

Lys

Phe

Ala

Ala

430

Lys

Ser

Ala

Arg

Tyr

510

Ala

Val

Thr

Ile

Asn

590

Ala

Trp

Ile

Gln

Met
670

Leu

Glu

Ser

Ala

415

Gln

Gly

Ser

Val

Ala

495

Val

Gly

Ile

Pro

Thr

575

His

Glu

Ala

Gly

Gln
655

Arg

Ala

Asp

400

Met

Leu

Thr

Thr

Lys

480

Gly

Ser

Pro

Val

Glu

560

Gly

Glu

Ala

Gly

Asn
640

Phe

Ala

32



Ser

Val

Val

705

Val

Cys

His

Ala

Leu
675

Leu

Asp Pro

690

Arg Val

Ala Asp
Pro

Gly

Val
755

Arg

Tyr His

Tyr Asn Leu

Ser Leu Phe

Phe vVal

710

Lys

Ala
725

Pro Asn

Gln
740

Tyr Pro

Pro Phe Asp

Lys Ala Tyr

His

Gln

695

Met

Arg

Pro

Gln

Met

Glu

680

Glu

Asn

Val

Ala

Met

760

Glu

Val

Val

Val

Cys

Lys

745

Gly

Lys

Gly

Tyr

Ser

His

730

Glu

Lys

Ser

Ser

Glu

715

Pro

Ile

Asp

Lys

770

<210>
<211>
<212>
<213>
<400> 43

atgtcctcge
gccctceccecta
cacagaagtg
tcecgecettcet
tccaccacgt
gccggcatge
gtctcttcag
agcatctcgt
gagttcgaca
cgctcgetge
tacatggtgg
ggcatatcat
tacacgctgt
tcgcecttea
cagtctgtgt
gtggcgcetge
attgccecgg
gtatctcgta
ctcatagtgt
ttcecttacag
gtggttggtc
gcgtgcatct
ttttgggctg
accgeggagg
gtcaagaaga
tcggggttca
tttcccagtg
tacctgtacc
ggctaccaga
cacgagcaca
ctggtgcgcece
ctgaatcgct
cacgacccgc
cgcagtcgac
tacgagccegt
gtgaaggggg
ctcatacgca

43
2382
DNA

agactcgtag
tcgcgtacga
acccgtggtt
tcagctggtt
acccgggcect
cgatgtctct
cgatggtgge
ctattttgtt
acgagtgcat
gcacgcggtc
cggcgtgggg
cgatggtgga
tctacgtcgt
agtcgctgga
gtgaggccca
tcatccgcecat
ccggattcectt
ccggaaacac
ggcagctttt
agttggtccg
tgtacttcge
tcactgccect
agatgccacc
aggcggagge
tgacgacgcg
tcgaagatgt
gacaggtgca
tgcgcgacaa
tcacaggcat
tcgccaccat
acatggccga
caccgcacat
tgtgtagtcg
acgtcagcgt
catcactcat
tcacgctgaa
tcttcaaggt

775

Leishmania infantum

catcatctac
catgcgcgtce
caactaccgc
cgactacatg
gcagctcact
caacaacgtg
tctgctggeg
tagtgtgatt
tgccgtcgea
ctcgtggeccce
cggctacatt
ctgggcccgce
cggcaccgcce
gcagctgggt
gcgcagacga
ctacgcagcc
caagccgctc
actcgtagac
tctetttece
gaattacacc
cagccaatct
tttgttcege
ttgctttgac
agagaccaag
catgttgccc
ggcggcegata
gggcgtgtcg
cacgccagag
cggcaaccgce
cggcaagatg
ctatgttctg
ggcgcgcatc
gttcgtgtta
tgacgaacta
ggccaagtcc
tgagacgctc
catgaacgtg

tccteetget
cgctccatcg
gctgccgagt
agctggtacc
gcecgtegeca
tgcgtgctga
catgagttga
ccagcccace
gccatgctcc
atcggtgtcc
ttcgtgctca
aacacgtaca
atcgcegtgt
gcactgctgg
ttggaaatcg
ttcttegttg
tcectgcecaag
actctgattg
gtctttggtt
tacacaaaga
gtccgaatga
tgggcactgg
accgacgcgc
cgtaaggagg
ttcatgtttt
tcgcgcgaga
gagaaaaagg
gacgcgcgca
acctcgcectgg
ctgacgtcgce
atttttgccg
ggcaacagtg
cagaaaagac
gaggaggagyg
ctcatatatc
ttccagcacg

agcgaggaga

Thr Lys

685

Gly

Ser
700

Lys Tyr

Glu Ser Lys

Pro Gly Ser

Gln Glu Met

750
Lys Lys
765

Asp

Lys Val Vval

780

ttgecagtggce
gcgtgtacgg
acatgtccac
cgctgggeeg
ttcaccgege
tgcecggcatg
gcggcaatat
tgatgcggtc
tgaccttcta
tcaccggtgt
acatggttgc
acccgtcget
gcgtgcecgece
tgcttctcett
cgcgcttttce
gtatcgttgce
cgagcgcgat
cgcaagacgc
gggtggcegg
gtttcatgct
tggtgatgat
actacctcct
agcgcgggcyg
aagagtacaa
tgctcttact
tggaggcacc
tggacgacta
ttttggcctg
ccgatggcaa
ccgtggcgga
gagacacgta
tgtaccgcga
cgaaagctgc
acaatgcaga
atctgcactc
tcttcacctc
gcaagaagtg

Val Lys

Gly Leu

Lys Trp

720
Trp Ile
735

Leu Ala

Lys Glu

Glu Phe

catggccatt
gtacctcttc
gcacggctgg
ccetgttgge
gctggcgget
gttttcactt
ggcggtggcec
catggcgggt
ctgctgggtg
cgcctacgge
catgcatgcc
gctgcgtgea
agtggggatg
cattttecggt
aaaggagggce
cgtggccacc
aatcactggc
gtccaaccta
catgagcgcec
gatgtacggce
ggcccecegtg
cgggtcgttg
gcagcaacag
caccatgcag
gtttcgtett
gggtatagtt
ctattcgggg
gtgggactac
cacctggaac
ggcgcactcg
cttttccgac
catctgccce
tgcagcgaag
gcacgtggta
agcaggggtg
ggcgcaaggt
ggttgctgac

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220

33



ccggcaaacc gcgtgtgcca cccgectggg tcgtggatct gecccecgggea gtacccgecg 2280
gcgaaggaga tccaggagat gctggcacac caacacacca acttcaagga ccttcttgat 2340

gccatgaacg acttggagcg ggagcaggcg ctgaacaagg ag 2382
<210> 44

<211> 794

<212> PRT

<213> Leishmania infantum

<400> 44

Met Ser Ser Gln Thr Arg Ser Ile Ile Tyr Ser Ser Cys Phe Ala Val

1 5 10 15

Ala Met Ala Ile Ala Leu Pro Ile Ala Tyr Asp Met Arg Val Arg Ser
20 25 30

Ile Gly Val Tyr Gly Tyr Leu Phe His Arg Ser Asp Pro Trp Phe Asn
35 40 45

Tyr Arg Ala Ala Glu Tyr Met Ser Thr His Gly Trp Ser Ala Phe Phe
50 55 60

Ser Trp Phe Asp Tyr Met Ser Trp Tyr Pro Leu Gly Arg Pro Val Gly
65 70 75 80

Ser Thr Thr Tyr Pro Gly Leu Gln Leu Thr Ala Val Ala Ile His Arg
85 90 95

Ala Leu Ala Ala Ala Gly Met Pro Met Ser Leu Asn Asn Val Cys Val
100 105 110

Leu Met Pro Ala Trp Phe Ser Leu Val Ser Ser Ala Met Val Ala Leu
115 120 125

Leu Ala His Glu Leu Ser Gly Asn Met Ala Val Ala Ser Ile Ser Ser
130 135 140

Ile Leu Phe Ser Val Ile Pro Ala His Leu Met Arg Ser Met Ala Gly
145 150 155 160

Glu Phe Asp Asn Glu Cys Ile Ala Val Ala Ala Met Leu Leu Thr Phe
165 170 175

Tyr Cys Trp Val Arg Ser Leu Arg Thr Arg Ser Ser Trp Pro Ile Gly
180 185 190

Val Leu Thr Gly Val Ala Tyr Gly Tyr Met Val Ala Ala Trp Gly Gly
195 200 205

Tyr Ile Phe Val Leu Asn Met Val Ala Met His Ala Gly Ile Ser Ser
210 215 220

Met Val Asp Trp Ala Arg Asn Thr Tyr Asn Pro Ser Leu Leu Arg Ala
225 230 235 240

Tyr Thr Leu Phe Tyr Val Val Gly Thr Ala Ile Ala Val Cys Val Pro
245 250 255

Pro Val Gly Met Ser Pro Phe Lys Ser Leu Glu Gln Leu Gly Ala Leu
260 265 270

Leu Val Leu Leu Phe Ile Phe Gly Gln Ser Val Cys Glu Ala Gln Arg
275 280 285



Arg

Ile

305

Ile

Ile

Ile

Phe

Leu

385

Val

Met

Leu

Phe

Ala

465

Val

Leu

Glu

Val

Arg

545

Gly

Asn

Ser

Val

Arg

290

Arg

Ala

Ile

Ala

Pro

370

Val

Val

Ala

Asp

Asp

450

Glu

Lys

Phe

Met

Ser

530

Asp

Tyr

Thr

Pro

Leu
610

Leu

Ile

Pro

Thr

Gln

355

Val

Arg

Gly

Pro

Tyr

435

Thr

Ala

Lys

Arg

Glu

515

Glu

Asn

Gln

Trp

Val

595

Ile

Glu

Tyx

Ala

Gly

340

Asp

Phe

Asn

Leu

Val

420

Leu

Asp

Glu

Met

Leu

500

Ala

Lys

Thr

Ile

Asn

580

Ala

Phe

Ile

Ala

Gly

325

Val

Ala

Gly

Tyr

Tyr

405

Ala

Leu

Ala

Thr

Thr

485

Ser

Pro

Lys

Pro

Thr

565

His

Glu

Ala

Ala

Ala

310

Phe

Ser

Ser

Trp

Thr

390

Phe

Cys

Gln

Lys

470

Thr

Gly

Gly

Val

Glu

550

Gly

Glu

Ala

Gly

Arg

295

Phe

Phe

Arg

Asn

Val

375

Tyr

Ala

Ile

Ser

Arg

455

Arg

Arg

Phe

Ile

Asp

535

Asp

Ile

His

His

Asp
615

Phe

Phe

Lys

Thr

Leu

360

Ala

Thr

Ser

Phe

Leu

440

Gly

Lys

Met

Ile

Val

520

Asp

Ala

Gly

Ile

Ser

600

Thr

Ser

Val

Pro

Gly

345

Leu

Gly

Lys

Gln

Thr

425

Phe

Axrg

Glu

Leu

Glu

505

Phe

Tyr

Arg

Asn

Ala

585

Leu

Tyr

Lys

Gly

Leu

330

Asn

Ile

Met

Ser

Ser

410

Ala

Trp

Gln

Glu

Pro

490

Asp

Pro

Tyr

Ile

Arg

570

Thr

Val

Phe

Glu

Ile

315

Ser

Thr

Val

Ser

Phe

395

Val

Leu

Ala

Gln

Glu

475

Phe

Val

Ser

Ser

Leu

555

Thr

Ile

Arg

Ser

Gly

300

Val

Leu

Leu

Trp

Ala

380

Met

Arg

Leu

Glu

Gln

460

Tyr

Met

Ala

Gly

540

Ala

Ser

Gly

His

Asp
620

Val

Ala

Gln

Val

Gln

365

Phe

Leu

Met

Phe

Met

445

Thr

Asn

Phe

Ala

Gln

525

Tyr

Trp

Leu

Lys

Met

605

Leu

Ala

Val

Ala

Asp

350

Leu

Leu

Met

Met

Arg

430

Pro

Ala

Thr

Leu

Ile

510

Val

Leu

Trp

Ala

Met

590

Ala

Asn

Leu

Ala

Ser

335

Thr

Phe

Thr

Tyr

Val

415

Trp

Pro

Glu

Met

Leu

495

Ser

Gln

Tyr

Asp

Asp

575

Leu

Asp

Arg

Leu

Thr

320

Ala

Leu

Leu

Glu

Gly

400

Met

Ala

Cys

Glu

Gln

480

Leu

Arg

Gly

Leu

Tyr

560

Gly

Thr

Tyr

Ser

35



Pro His Met

625

His Asp Pro

Ala Ala Ala

Glu Asn

675

Asp

Ser Leu

690

Lys

Thr
705

Leu Asn

Leu Ile Arg

Trp Val Ala

Ile Pro

755

Cys

Ala His Gln

770
Leu Glu
785

Arg

<210>
<211>
<212>
<213>
<400> 45
atgccggcca
cctgcagegg
ctgccaccgt
tcgtacgcect
caggttcgece
ttcaactacc

45
2559
DNA

ttcgactaca
ctgcagctca
ctcaacaacg
gctctcatag
ttctccatca
atcgccegtceg
tcectegtgge
ggcggctaca
gactgggccce
gtgggcaccyg
gagcagctgg
ctgcgcgcac
gtcttcagcg
tacttcgggce
aatccgctgg
tatttgcaca
agccgaaacc
agcacccgca

Ala Arg

Ile

Gly Asn

630

Leu Cys

645

Lys
660

Arg

Ala Glu

Ile Tyr

Glu Thr

Ser

Ser

His

His

Leu

Arg Phe

Arg His

Val Val

680
Leu His
695

Phe Gln

710

Ile Phe

725
Asp Pro
740

Gly Gln

Thr

His

Glu Gln

Lys

Ala

Tyr

Asn

Ala

Val Met

Asn

Arg

Pro
760

Pro

Phe
775

Lys

Leu Asn

790

agaaccagca
agtcgacaaa
ccgacgagac
tcaaaggtat
tgatctccgt
gcgctgcecega

tgagctggta
ctgcegtcege
tgtgcgtgcet
cattcgaagt
tcccagcecca
cagccatgct
ccatcggtgt
ttttcgtgcet
gcaacacgta
ccatcgcecgt
gtgcgctget
gcgccggtgt
tgatggctgg
ccctcecteggt
tcgactcggt
ttgttcactt
agtacgcggt
tggtgcgcett

Leishmania infantum

caaaggaggc
agtgacgaac
atacctcttc
catgaccgtc
tcagatttac
gtacatgtcc

cccgetggge
cattcaccgc
gatgccagcg
gagcgaatcg
cctgatgcegg
cctcactttce
cctcaccggt
caacatggtt
caacccgteg
gtgcgtgceccg
ggtgcttgtc
cgaggttcgc
cgtggctgceg
ccgtgtgegt
cgccgageac
gatgtggata
tctectttgte
gctcattctg

Ser Val Tyr

635
Val

Leu Gln

650

Val
665

Ser Val

Tyr Glu Pro

Ser Ala Gly

Val Phe

715

His

Val
730

Asn Ser

Val
745

Cys His

Ala Lys Glu

Asp Leu Leu

Lys Glu

ggagacggcg
acaagcgacg
cattgccgceg
ctgattctgt
ggatacctga
acgcacggct

cgccccgtceg
gcactggcag
tggtttggceg
atctgtatgg
tccatggegg
tactgctggg
gtcgcctacg
gccatgcatg
ctgctgcgtg
ccagtgggga
ttcctgtgtg
tctcgegega
cttgcaatct
gcgctgtteg
caccctgcgg
tgcagcttgce
ttggtctaca
gctggccctg

Arg Asp Ile

Lys Arg Pro

Glu Leu

670

Asp

Ser Leu

685

Ser

Val
700

Val Lys

Thr Ser Ala

Glu Glu Ser

Pro Pro

750
Ile Gln
765

Glu

Asp Ala Met

780

accccgaccce
gtgccgcecegt
ccgceccecgta
gcgccattcg
tccacgagtt
ggtccgcctt

gctccaccac
ctgccggceat
ccatcgctac
ctgcgtggge
gtgagttcga
tgcgcetcget
gctacatggc
ccggcatatc
catacacgct
tgtcgcecectt
gactgcaggt
acttcaagat
cggtgctgge
tggagcacac
acgcgctcge
cggtgcagct
gctttatggc
tggcgtgect

Gly

Pro
640

Cys

Lys Ala

655

Glu Glu

Met Ala

Gly val

Gln Gly

720

Lys
735

Lys

Ser Trp

Met Leu

Asn Asp

tacctccaca
cgattccacc
ctcgaagctg
ctcggcgtac
cgacccgtgg
cttcagctgg

gtacccgggce
gccgatgtct
cgctactctg
cgcactctcec
caacgagtgc
gcgcacgcegg
ggcggcgtgg
atcgatggtg
gttctacgtc
caagtcgctg
gtgcgaggtg
ccgegtgege
accgacgggg
gcgcactggce
gtatctgaac
catccttcca
ctactacttc
cggcgcaagce

60
120
180
240
300
360

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
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gaggtaggtg
cggaccgcecg
agaggtgcag
ggctccagca
agggacgccc
ctcacgatcg
gcgtactect
gtgatagtga
gcgcgegttt
tcgctggecg
acgtcgcccg
tgggctggge
gtgtaccacg
gactacagtc
gggaaaacaa
tacggectgg
gctgaccecgg

ccgcececggcega
aagcacaagc

<210>
<211>
<212>
<213>
<400>

46
852
PRT

46

Met Pro Ala Lys Asn Gln His

1

Pro Thr Ser

Ala
35

Asp Gly

Phe
50

Leu His

Lys Ile

65

Gly

Gln Val Arg

Phe Asp Pro

Gly Ser

115

Trp

Leu Gly

130

Arg

Ala
145

Val Ala

Leu Asn Asn

Thr Ala Thr

Met Ala Ala

gaacgctgat
atatggtagc
gcgcccgaca
ctagcagcga
aaatgaaccg
gtgttctttt
tcgetggecee
aggactacct
tggcctggtg
atggcaacac
tggcggagge
agagcggcga
acatctgccce
gcccaacgcee
agggcgtgaa
tgcgcatcett
caaaccgcgt

aggagatcca
agcacaagga

5

Thr
20

Pro
Ala Val
Cys Arg
Met Thr

Ile
85

Leu

Trp Phe

100

Ala Phe

Val

Pro

Ile His

Ala

Asp

Ala

Val

70

Ser

Asn

Phe

Gly

Arg

ggagtggtgce
agccggtgac
gaagcagcag
ggagcgtcct
ctggtcggcece
accgcttgeg
gcgtatcgtg
cgaggcctac
ggactacggc
ctggaaccac
gcactcgcectg
cctgatgaag
cgacgacccg
gatgatgcgg
ggtgaacccg
caaggtcatg
gtgccacccg

ggagatgctg
gacgcaccac

Leishmania infantum

Lys
Ala Glu

Thr
40

Ser

Ala
55

Pro

Leu Ile

Val Gln

Tyr Arg

Ser Trp

120
Ser Thr
135

Ala Leu

150

Val Cys

165
Leu Ala
180

Trp Ala

Val

Leu

Ala

Leu Met

Ile Ala

Leu Ser

Ala

Ala

tttcaacagc
atgccttacc
aaacagaagc
tacaggacac
ggaaagacaa
tttgtcttcc
ttccagacgce
gagtggctgce
taccagatca
gagcacatcg
gtgcgccaca
tcaccgcaca
ctgtgccage
gcgtcegetge
tcectettte
aacgtgagcg
cctgggtegt

gcacaccgcg
aaggcgtag

Gly Gly Gly

Ser Thr

25

Lys

Leu Pro Pro

Tyr Ser Lys

Ala
75

Leu Cys

Ile Tyr

90

Gly

Ala Glu

105
Phe

Asp Tyr

Thr Tyr Pro

Ala Ala

155

Ala
170

Pro Trp

Phe
185

Glu Val

Phe Ser Ile

tgttctggga
aaaaagacga
cgggccaggt
tgatccccgt
acgccgceccect
acctctcatg
agctgcacac
gcgacagcac
caggcatcgg
ccacgatcgg
tggccgacta
tggcgcgceat
aattcggcett
tgtacaacct
aggaggtgta
cggagagcaa
ggatctgccc

tccececttega

Asp Gly Asp

Val Thr Asn

30
Glu

Ser Asp

45
Leu Ser
60

Tyxr

Ile Arg Ser

Tyr Leu Ile

Met Ser

110

Tyr

Met Ser

125

Trp

Gly Leu Gln

140

Gly Met Pro

Phe Gly Ala

Glu Ser

190

Ser

Ile Pro Ala

caacggcatg
ccacaccagc
tteccgcgagg
cgacttcege
catcgtggct
catcagctca
cggcgagcaa
gccagaggac
caaccgcacc
caagatgctg
cgtcctgatc
cggcaacagc
tcacagaaat
gcacgaggcc
ctcgtecgaag
aaagtgggtt
cgggcagtac

tcagatggac

Pro
15

Asp

Thr Ser

Thr Tyr

Ala Phe

Ala Tyr

80
His Glu
95

Thr His

Tyr Pro

Leu Thr

Met Ser

160

Ile
175

Ala
Ile Cys

His Leu

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460

2520
2559
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Met

Ala

225

Ser

Ala

His

Pro

Ile

305

Glu

Val

Ala

Ala

Leu

385

Asn

Ala

Leu

Phe

Val

465

Glu

Asp

Tyr

Arg

210

Met

Ser

Ala

Ala

Ser

290

Ala

Gln

Asn

Ala

370

Ser

Pro

Tyr

Pro

Val

450

Arg

Val

Asn

Gln

195

Ser

Leu

Trp

Ala

Gly

275

Leu

Val

Leu

Glu

Phe

355

Leu

Val

Leu

Leu

Val

435

Leu

Leu

Gly

Gly

Lys
515

Met

Leu

Pro

Trp

260

Ile

Leu

Cys

Gly

Val

340

Lys

Ala

Arg

Val

Asn
420

Gln

Val

Leu

Gly

Met

500

Asp

Ala

Thr

Ile

245

Gly

Ser

Arg

Val

Ala

325

Leu

Ile

Ile

Val

Asp

405

Tyr

Leu

Tyx

Ile

Thr

485

Arg

Asp

Gly

Phe

230

Gly

Gly

Ser

Ala

Pro

310

Leu

Arg

Arg

Ser

Arg

390

Ser

Leu

Ile

Ser

Leu

470

Leu

Thr

His

Glu
215
Tyr

Val

Met

Tyr

295

Pro

Leu

Ala

Val

Val

375

Ala

Val

His

Leu

Phe

455

Ala

Met

Ala

Thr

200

Phe

Cys

Leu

Ile

Val

280

Thr

Val

Val

Arg

Arg

360

Leu

Leu

Ala

Ile

Pro

440

Met

Gly

Glu

Asp

Ser
520

Asp

Trp

Thr

Phe

265

Asp

Leu

Gly

Leu

Ala

345

Val

Ala

Phe

Glu

Val
425

Ser

Ala

Pro

Trp

Met

505

Arg

Asn

Val

Gly

250

Val

Trp

Phe

Met

Val

330

Gly

Phe

Pro

Val

His

410

His

Arg

Tyr

Val

Cys

490

Val

Gly

Glu

Arg

235

Val

Leu

Ala

Tyr

Ser

315

Phe

Val

Ser

Thr

Glu

395

His

Leu

Asn

Tyr

Ala

475

Phe

Ala

Ala

Cys

220

Ser

Ala

Asn

Arg

Val

300

Pro

Leu

Glu

Val

Gly

380

His

Pro

Met

Gln

Phe

460

Cys

Gln

Ala

Gly

205

Ile

Leu

Tyr

Met

Asn

285

Val

Phe

Cys

Val

Met

365

Tyr

Thr

Ala

Trp

Tyr

445

Ser

Leu

Gln

Gly

Ala
525

Ala

Arg

Gly

Val

270

Thr

Lys

Gly

Arg

350

Ala

Phe

Arg

Asp

Ile
430

Ala

Thr

Leu

Asp
510

Arg

Val

Thr

Tyr

255

Ala

Tyr

Thr

Ser

Leu

335

Ser

Gly

Gly

Thr

Ala

415

Cys

Val

Arg

Ala

Phe

495

Met

Gln

Ala

Arg

240

Met

Met

Asn

Ala

Leu

320

Gln

Arg

Val

Pro

Gly

400

Leu

Ser

Leu

Met

Ser

480

Trp

Pro

Lys

38



Gln

Ser

545

Arg

Leu

Phe

Ile

Asp

625

Ala

Gly

Ile

Ser

Ser

705

Val

Phe

Leu

Asn

Arg

785

Ala

Pro

Arg

His

Gln

530

Ser

Asp

Ile

His

Val

610

Tyr

Arg

Asn

Ala

Leu

690

Gly

His

Leu

Pro
770
Ile

Asp

Val

His
850

Lys

Glu

Ala

Val

Leu

595

Phe

Leu

Val

Arg

Thr

675

Val

Asp

His

Arg

Tyr
755

Ser

Phe

Pro

Gln

Pro

835

Lys

Gln

Glu

Gln

Ala

580

Ser

Gln

Glu

Leu

Thr

660

Ile

Arg

Leu

Asp

Asn

740

Asn

Leu

Lys

Ala

Tyr

820

Phe

Ala

Lys

Arg

Met

565

Leu

Cys

Thr

Ala

Ala

645

Ser

His

Met

Ile

725

Asp

Leu

Phe

Val

Asn

805

Pro

Asp

Pro

Pro

550

Asn

Thr

Ile

Gln

Tyr

630

Trp

Leu

Lys

Met

Lys

710

Cys

Tyr

His

Gln

Met

790

Arg

Pro

Gln

Gly

535

Tyr

Arg

Ile

Ser

Leu

615

Glu

Trp

Ala

Met

Ala

695

Ser

Pro

Ser

Glu

Glu
775
Asn
Val

Ala

Met

Gln

Arg

Trp

Gly

Ser

600

His

Trp

Asp

Asp

Leu

680

Asp

Pro

Asp

Arg

Ala
760

Val

Val

Cys

Lys

Asp
840

Val

Thr

Ser

Val

585

Ala

Thr

Leu

Tyr

Gly

665

Thr

Tyr

His

Asp

Pro

745

Gly

Tyr

Ser

His

Glu

825

Lys

Ser

Leu

Ala

570

Leu

Tyr

Gly

Arg

Gly

650

Asn

Ser

Val

Met

Pro

730

Thr

Lys

Ser

Ala

Pro

810

Ile

His

Ala

Ile

555

Gly

Leu

Ser

Glu

Asp

635

Tyxr

Thr

Pro

Leu

Ala

715

Leu

Pro

Thr

Ser
Glu
795
Pro

Gln

Lys

Arg

540

Pro

Lys

Pro

Phe

Gln

620

Ser

Gln

Trp

Val

Ile

700

Arg

Cys

Met

Lys

Lys
780

Ser

Glu

Gln

Gly

Val

Thr

Leu

Ala

605

Val

Thr

Ile

Asn

Ala

685

Trp

Ile

Gln

Met

Gly
765

Tyr

Lys

Ser

Met

His
845

Ser

Asp

Asn

Ala

590

Gly

Ile

Pro

Thr

His

670

Glu

Ala

Gln

Arg

750

Val

Gly

Lys

Trp

Leu

830

Lys

Ser

Phe

Ala

575

Phe

Pro

Val

Glu

Gly

655

Glu

Ala

Gly

Asn

Phe

735

Ala

Lys

Leu
Trp
Ile
815

Ala

Glu

Thr

Arg

560

Ala

Val

Arg

Lys

Asp

640

Ile

His

His

Gln

Ser

720

Gly

Ser

Val

Val

Val

800

Cys

His

Thr

39



<210>
<211>
<212>
<213>
<400> 47

atgctgctct
atctcegttc
gctgccgagt
agctggtacc
gcegtcegceca
tgcgtgcectga
tatgagatga
ccagcccacc
gccatgcectcece
atcggtgtcc
ttcgtgcteca
aacacgtaca
atcgccgtgt
gcgctgcetgg
gccggtgteg
atggctggceg
ctctcggtcc
gactcggtcg
acctacccgg
cgaaaggagg
cgtatgtcac
ctgggccttg
tctgctgetg
cagtccagca
tcgatcaagg
atccttgctg
tctgecgtact
caagtgatag
gacgcgcegceg
acctcgctgg
ctgacgtcgce
atctgggcectg
agcgtgtacc
aatgactaca
gccgggaaaa
aagtacggcc
gttgctgacc
tacccgececgg
gacaagcaca

47
2322
DNA

<210>
<211>
<212>
<213>
<400>

48
773
PRT

48

Met Leu Leu Leu Phe Phe

1

Gly Leu Arg Met Ile Ser

Phe Asp Pro Trp Phe Asn Tyr Arg Ala Ala

35

Gly Trp Ser Ala Phe Phe

50

tgttcttcte
agatttacgg
acatgtccac
cgctgggceceg
ttcaccgcge
tgccagcgtg
gcggatcagg
tgatgcggtc
tcactttcta
tcaccggtgt
acatggttgc
acccgteget
gcgtgecgcece
tgcttgtett
aggttcgcectc
tggctgecgcet
gtgtgcgtgce
ccgagcaccg
tgtggctgcet
cgcggttgtt
gcttgatagt
tgtatgagtg
gcagcggagg
ccgcaaaccg
caggtgtgaa
tcaccgttgg
ccttcgetgg
tgaaggacta
ttttggcctg
ccgatggcaa
ccgtggcgga
ggcagagcgg
acgacatctg
gtcgecccaac
caaagggcgt
tggtgcgcat
cggcaaaccg
cgaaggagat
agcagcacaa

5

20

Leishmania infantum

ctttctgtac
atacctgatc
gcacggctgg
ccecegtegge
actggcggct
gtttggcgcee
cattgccget
catggcgggt
ctgctgggtg
cgcctacggce
catgcatgcc
gctgcgtgceca
agtggggatg
cctgtgtgga
tcgcgegaac
tgcaatctcg
gctgttegtg
catgacgagc
cggcacagta
tatgggtctg
gctggcaggg
gtgttgggcg
catggacgac
caaccgtggg
ccttcttcect
tacgccegtac
cccgcgceatce
cctecgaggcce
gtgggactac
cacctggaac
ggcgcactcg
cgacctgatg
cceccgacgac
gccgatgatg
gaaggtgaac
cttcaaggtc
cgtgtgccac
ccaggagatg
ggagacgcac

Leishmania infantum

Ser Phe

Val Gln

40

Ser Trp
55

tgcctaaaaa
cacgagttcg
tccgecettcet
tccaccacgt
gccggcatgce
atcgctaccg
gccattgcag
gagttcgaca
cgctcgcetge
tacatggcgg
ggcatatcat
tacacgctgt
tcgececttceca
ctgcaggtgt
ttcaagatcc
gtgctggcac
gagcacacgc
ccgaaggcgt
ttgcagttgt
cactcactcg
ccecgeggcetg
cagctgactg
tttgacaaca
gtgcgtgctc
ctggtgttge
gtctcgcagt
gtgttccagg
tacgagtggc
ggctaccaga
cacgagcaca
ctggtgcgcece
aagtcaccgc
ccgctgtgece
cgggcgtcgce
ccgtccectct
atgaacgtga
ccgectgggt
ctggcacacc
cacaaggcgt

Leu Tyr Cys
10

Ile
25

Tyr Gly

Glu
Phe

Asp Tyr

atgcgtatgg
acccgtggtt
tcagectggtt
acccgggcect
cgatgtctct
ctactctggce
cttttatctt
acgagtgcat
gcacgcggtce
cggcgtgggg
cgatggtgga
tctacgtcgt
agtcgctgga
gcgaggtgct
gcgtgegegt
cgacggggta
gcactggcaa
acgcattttt
taggtgcatt
ccacctacta
ccgctatgac
gctgggcgtce
agcgaggcca
atgctattge
gagtcggegt
tccaggetcg
cgcagctgca
tgcgcgacag
tcacaggcat
tcgeccacgat
acatggccga
acatggcgcg
agcaattcgg
tgctgtacaa
ttcaggaggt
gcgcggagag
cgtggatctg
gcgtccececett
ag

Leu Lys Asn Ala

Tyr Leu Ile His

30

ccttcgcatg
caactaccgce
cgactacatg
gcagctcact
caacaacgtg
tctcatgacg
ctccatcatc
cgccgtcegcea
ctegtggcecece
cggctacatt
ctgggcccge
gggcaccgcce
gcagctgggt
gcgcgcacge
cttcagcgtg
cttecgggecce
tcecgetggte
tctggacttc
catggggtcg
ctttgcagat
ggcaggaatc
tccgggectc
aactcagata
cgctgtaaag
cgctgtggcet
ttgtattcag
caccggcgag
cacgccagag
cggcaaccgce
cggcaagatg
ctacgtcctg
catcggcaac
ctttcacaga
cctgcacgag
gtactcgtcg
caaaaagtgg
cccecgggeag
cgatcagatg

Tyr
15

Glu

Tyr Met Ser Thr His

45

Met Ser Trp Tyr

60

Pro

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2322

40



Leu

65

Ala

Leu

Thr

Ala

Met

145

Ala

Ser

Ala

His

Pro

225

Ile

Glu

Val

Ala

Ala

305

Leu

Asn

Ala

Thr

Arg
385

Gly

Val

Asn

Ala

Ala

130

Arg

Met

Ser

Ala

Ala

210

Ser

Ala

Gln

Cys

Asn

290

Ala

Ser

Pro

Tyr

Val

370

Leu

Arg

Ala

Asn

Thr

115

Ala

Ser

Leu

Trp

Ala

195

Leu

Val

Leu

Glu

275

Phe

Leu

Val

Leu

Ala

355

Leu

Phe

Pro

Ile

Val

100

Leu

Ile

Met

Leu

Pro

180

Trp

Ile

Leu

Cys

Gly

260

Val

Lys

Ala

Arg

Val

340

Phe

Gln

Met

Val

His

85

Cys

Ala

Ala

Ala

Thr

165

Ile

Gly

Ser

Arg

Val

245

Ala

Leu

Ile

Ile

Val

325

Asp

Phe

Leu

Gly

Gly

70

Arg

Val

Leu

Ala

Gly

150

Phe

Gly

Gly

Ser

Ala

230

Pro

Leu

Arg

Arg

Ser

310

Arg

Ser

Leu

Leu

Leu
390

Ser

Ala

Leu

Met

Phe

135

Glu

Tyr

Val

Tyr

Met

215

Tyr

Pro

Leu

Ala

Val

295

Val

Ala

Val

Asp

Gly

375

His

Thr

Leu

Met

Thr

120

Ile

Phe

Cys

Leu

Ile

200

Val

Thr

Val

Val

Arg

280

Arg

Leu

Leu

Ala

Phe

360

Ala

Ser

Thr

Ala

Pro

105

Tyr

Phe

Asp

Trp

Thr

185

Phe

Asp

Leu

Gly

Leu

265

Ala

Val

Ala

Phe

Glu

345

Thr

Phe

Leu

Tyr

Ala

90

Ala

Glu

Ser

Asn

Val

170

Gly

Val

Trp

Phe

Met

250

Val

Gly

Phe

Pro

Val

330

His

Tyr

Met

Ala

Pro

75

Ala

Trp

Met

Ile

Glu

155

Arg

Val

Leu

Ala

Tyr

235

Ser

Phe

Val

Ser

Thr

315

Glu

Arg

Pro

Gly

Thr
395

Gly

Gly

Phe

Ser

Ile

140

Cys

Ser

Ala

Asn

Arg

220

Val

Pro

Leu

Glu

Val

300

Gly

His

Met

Val

Ser

380

Tyr

Leu

Met

Gly

Gly

125

Pro

Ile

Leu

Tyr

Met

205

Asn

Val

Phe

Cys

Val

285

Met

Tyr

Thr

Thr

Trp

365

Arg

Tyr

Gln

Pro

Ala

110

Ser

Ala

Ala

Arg

Gly

190

Val

Thr

Gly

Lys

Gly

270

Arg

Ala

Phe

Arg

Ser

350

Leu

Lys

Phe

Leu

Met

95

Ile

Gly

His

Val

Thr

175

Tyr

Ala

Tyr

Thr

Ser

255

Leu

Ser

Gly

Gly

Thr

335

Pro

Leu

Glu

Ala

Thr

80

Ser

Ala

Ile

Leu

Ala

160

Arg

Met

Met

Asn

Ala

240

Leu

Gln

Arg

Val

Pro

320

Gly

Lys

Gly

Ala

Asp
400

Ly



Arg

Thr

Thr

Asp

Ala

465

Ser

Val

Gln

Arg

Lys

545

Asp

Ile

His

His

Gln

625

Ser

Gly

Ser

Val

Val

705

Val

Met

Ala

Gly

Asp

450

Asn

Ile

Ala

Phe

Ile

530

Asp

Ala

Gly

Ile

Ser

610

Ser

Val

Phe

Leu

Asn

690

Arg

Ala

Ser

Trp

435

Phe

Arg

Lys

Val

Gln

515

Val

Tyr

Arg

Asn

Ala

595

Leu

Gly

Tyr

His

Leu

675

Pro

Ile

Asp

Arg

Ile

420

Ala

Asp

Asn

Ala

Ala

500

Ala

Phe

Leu

Val

Arg

580

Thr

Val

Asp

His

Arg

660

Tyr

Ser

Phe

Pro

Leu

405

Leu

Ser

Asn

Arg

Gly

485

Ile

Arg

Gln

Glu

Leu

565

Thr

Ile

Arg

Leu

Asp

645

Asn

Asn

Leu

Lys

Ala
725

Ile

Gly

Pro

Lys

Gly

470

Val

Leu

Cys

Ala

Ala

550

Ala

Ser

Gly

His

Met

630

Ile

Asp

Leu

Phe

Val

710

Asn

Val

Leu

Gly

Arg

455

Val

Asn

Ala

Ile

Gln

535

Tyr

Trp

Leu

Lys

Met

615

Lys

Cys

Tyr

His

Gln

695

Met

Arg

Leu

Val

Leu

440

Gly

Arg

Leu

Val

Gln

520

Leu

Glu

Trp

Ala

Met

600

Ala

Ser

Pro

Ser

Glu

680

Glu

Asn

Val

Ala

Tyr

425

Ser

Gln

Ala

Leu

Thr

505

Ser

His

Trp

Asp

Asp

585

Leu

Asp

Pro

Asp

Arg

665

Ala

Val

Val

Cys

Gly

410

Glu

Ala

Thr

His

Pro

490

Val

Ala

Thr

Leu

Tyr

570

Gly

Thr

Tyr

His

Asp

650

Pro

Gly

Tyr

Ser

His
730

Pro

Trp

Ala

Gln

Ala

475

Leu

Gly

Tyr

Gly

Arg

555

Gly

Asn

Ser

Val

Met

635

Pro

Thr

Ser

Ala
715

Pro

Ala

Cys

Gly

Ile

460

Ile

Val

Thr

Ser

Glu

540

Asp

Tyr

Thr

Pro

Leu

620

Ala

Leu

Pro

Thr

Ser

700

Glu

Pro

Ala

Trp

Ser

445

Gln

Ala

Leu

Pro

Phe

525

Gln

Ser

Gln

Trp

Val

605

Ile

Arg

Cys

Met

Lys

685

Lys

Ser

Gly

Ala

Ala

430

Ser

Ala

Arg

Tyxr

510

Ala

Val

Thr

Ile

Asn

590

Ala

Trp

Ile

Gln

Met

670

Gly

Tyr

Lys

Ser

Ala
415

Gln

Ser

Val

Val

495

Val

Gly

Ile

Pro

Thr

575

His

Glu

Ala

Gly

Gln

655

Arg

Val

Gly

Lys

Trp
735

Met

Leu

Met

Thr

Lys

480

Gly

Ser

Pro

Val

Glu

560

Gly

Glu

Ala

Gly

Asn

640

Phe

Ala

Lys

Leu

Trp

720

Ile

42



Cys Pro Gly Gln Tyr Pro Pro Ala Lys Glu Ile Gln Glu Met Leu Ala

740

745

750

His Arg Val Pro Phe Asp Gln Met Asp Lys His Lys Gln His Lys Glu

755

Thr His His Lys Ala

770

<210>
<211>
<212>
<213>
<400> 49

atgccecctcge
gccctcececta
cacagcagtg
tccgecttet
tccaccacgt
gccggcatge
gtctcttcag
agcatctegt
gagttcgaca
cgctcgetge
tacatggcgg
ggcatatcat
tacacgctgt
tcgccecettca
cagtctgtgt
gtggcgetge
attgcececcgg
gtatctcgta
ctcatggtgt
ttccttagag
gtggtcggta
gcgtgcatcet
ttttgggctg
accgeccgagg
gtcaagaaga
tcggggttca
tttcccagtg
tacctgtatc
ggctaccaga
cacgagcaca
ctggtgcgece
ctgaatcgct
gacgacccac
cgcagtcggce
tacgagccgt
gtgacggggg
ctcatgcgca
tcggcaaacc
gcgaaggaga
cccagaacga

49

DNA

<210>
<211>
<212>
<213>
<400>

50
790
PRT

50

2373

aaactcgtag
tcgegtacga
acccgtggtt
tcagctggtt
acccgggcect
cgatgtctct
cgatggcgge
ctatcttatt
acgagtgtat
gcacgcggtc
cggcgtgggyg
cgatggtgga
tctacgtegt
agtcgctgga
gtgaggccca
tcatcecgecat
ctggattctt
ccggaaacac
ggcagctttt
agttgatccg
tgtacttcgce
ttactgcect
agatgccacc
agtcggagge
tgtcggtgceg
tcgaagatgt
aacaggtgca
tgcgcgacag
tcacaggcat
tcgccacgat
acatggccga
caccgatgat
tttgtagtca
acgtcagcgt
catcactcat
tcacgctgaa
tcttcaaggt
gcgtgtgceca
tccaggagat
cttggagcgg

760

Leishmania infantum

cctcatctac
catgcgtgtc
caactaccgc
cgactacatg
gcagctcact
caacaacgtg
actgctggcg
cagtgtggtt
cgccgtcgea
ctcgtggceccc
cggctacatt
ctgggccege
gggcaccgcc
gcagctgggt
gcgcagacga
cgacgcagcce
caagccgctc
actcgtagac
tctetttece
gaactacacc
cagccagtct
cttgttccge
ttecectttgac
agagaccaag
catgttgccc
ggcggcgata
aggcgtgtcg
cacgccagag
cggcaaccgc
cggcaagatg
ctatgttctg
ggcgcgcatc
gttcgtgttg
tgacgcacta
agccaagtcg
tgagacgctc
catgaacgtg
ccecgectggg
gctggcacac

gagcaggcgc

Leishmania infantum

tcectectget
cgctccatcg
gctgcecgagt
agctggtacc
gcecgtcgceca
tgcgtgctga
catgagatga
ccagcccacc
gccatgctcce
atcggtgtcc
ttcgtgctca
aacacgtaca
atcgccgtgt
gcgctgetgg
ttgggaatcg
ttcttegteg
tccectgceaag
attctgcttg
ttcttaggtt
tacgcgaaga
gtccgaatga
tgggcactgg
accgacgcac
cgtaaggagg
ttcatgctgt
tcgcgcaaga
gagaaaaagg
gacgcgcgceg
acctcgctgg
ctgacgtcgce
atttctgctg
ggcaacagcg
cagaaaagac
gaggaggatg
ctcatatatc
ttccagcacg
agcacggaga
tcgtggatct
caacacacca
tga

Met Pro Ser Gln Thr Arg Ser Leu Ile Tyr Ser

1

5

10

765

ttgcggtgge
gcgtgtacgg
acatgtccac
cgctgggecyg
ttcaccgcege
tgccagcegtg
gcggcaatat
tgatgcggtc
tcaccttcta
tcaccggtgt
acatggttgc
acccgtcget
gcgtgccgee
tgcttgtctt
cgcgccttte
gtatcgttgc
cgaacgcgat
cgcaagacgce
gggtggcggg
gtttcatcct
tggtgatgat
actacctcct
agcgtgggeg
aagagtacaa
tgctcttact
tggaggcgcece
tcgacgacta
ttttggcectg
ccgatggcaa
ccgtggcgga
gagacacata
tgtaccacga
cgaaagctgc
acactgcaga
acctgcactc
tcttcacctc
gcaaaaagtg
gccccgggcea
acttcaagga

catggccatt
gtacctcttc
gcacggctgg
ccecegtegge
actggcggct
gttttcactt
ggcggtagcee
catggcgggt
ctgctgggtg
cgcctacggce
catgcatgcc
gctgcgtgcea
agtggggatg
cattttcggt
aaaggagggc
cgtggccacc
aatcactggc
gtccaaccta
catgagcgcc
gatgtacggc
ggcccccegtg
cgggtctttg
gcagcaacag
caccatgcag
gtttcgtctt
gggtatagtt
ctatgcgggg
gtgggactac
cacctggaac
ggcgcactcg
tttttecgac
catctgcccc
tgcagcgaag
gcatatggta
cacaggggtg
accgcagggt
ggttgctgac
gtacccgcceg
ccttcttgat

Ser Cys Phe Ala Val

15

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2373



Ala

Ile

Tyr

Ser

65

Ser

Ala

Leu

Leu

Ile

145

Glu

Tyr

Val

Tyr

Met

225

Tyr

Pro

Leu

Arg

Ile

305

Ile

Ile

Met

Gly

Arg

50

Trp

Thr

Leu

Met

Ala

130

Leu

Phe

Cys

Leu

Ile

210

Val

Thr

Val

Val

Arg

290

Arg

Ala

Ile

Ala

Val

35

Ala

Phe

Thr

Ala

Pro

115

His

Phe

Asp

Trp

Thr

195

Phe

Asp

Leu

Gly

Leu

275

Leu

Ile

Pro

Thr

Ile

20

Tyr

Ala

Asp

Tyr

Ala

100

Ala

Glu

Ser

Asn

Val

180

Gly

Val

Trp

Phe

Met

260

Val

Gly

Asp

Ala

Gly
340

Ala

Gly

Glu

Tyr

Pro

85

Ala

Trp

Met

Val

Glu

165

Arg

Val

Leu

Ala

Tyr

245

Ser

Phe

Ile

Ala

Gly

325

Val

Leu

Tyr

Tyr

Met

70

Gly

Gly

Phe

Ser

Val

150

Cys

Ser

Ala

Asn

Arg

230

Val

Pro

Ile

Ala

Ala

310

Phe

Ser

Pro

Leu

Met

55

Ser

Leu

Met

Ser

Gly

135

Pro

Ile

Leu

Tyr

Met

215

Asn

Val

Phe

Phe

Arg

295

Phe

Phe

Arg

Ile

Phe

40

Ser

Trp

Gln

Pro

Leu

120

Asn

Ala

Ala

Arg

Gly

200

Val

Thr

Gly

Lys

Gly

280

Leu

Phe

Lys

Thr

Ala

25

His

Thr

Tyr

Leu

Met

105

Val

Met

His

Val

Thr

185

Tyr

Ala

Tyr

Thr

Ser

265

Gln

Ser

Val

Pro

Gly
345

Tyr

Ser

His

Pro

Thr

90

Ser

Ser

Ala

Leu

Ala

170

Arg

Met

Met

Asn

Ala

250

Leu

Ser

Lys

Gly

Leu

330

Asn

Asp

Ser

Gly

Leu

75

Ala

Leu

Ser

Val

Met

155

Ala

Ser

Ala

His

Pro

235

Ile

Glu

Val

Glu

Ile

315

Ser

Thr

Met

Asp

Trp

Gly

Val

Asn

Ala

Ala

140

Arg

Met

Ser

Ala

Ala

220

Ser

Ala

Gln

Cys

Gly

300

Val

Leu

Leu

Arg

Pro

45

Ser

Arg

Ala

Asn

Met

125

Ser

Ser

Leu

Trp

Ala

205

Gly

Leu

Val

Leu

Glu

285

Val

Ala

Gln

Val

Val

30

Trp

Ala

Pro

Ile

Val

110

Ala

Ile

Met

Leu

Pro

190

Trp

Ile

Leu

Cys

Gly

270

Ala

Ala

Val

Ala

Asp
350

Arg

Phe

Phe

Val

His

95

Cys

Ala

Ser

Ala

Thr

175

Ile

Gly

Ser

Arg

Val

255

Ala

Gln

Leu

Ala

Asn

335

Ile

Ser

Asn

Phe

Gly

80

Arg

Val

Leu

Ser

Gly

160

Phe

Gly

Gly

Ser

Ala

240

Pro

Leu

Arg

Leu

Thr

320

Ala

Leu

44



Leu

Phe

Leu

385

Val

Met

Leu

Phe

Ser

465

Val

Leu

Lys

Val

Arg

545

Gly

Asn

Ser

Val

Pro

625

Asp

Ala

Asp

Ala

Pro

370

Ile

Val

Ala

Asp

Asp
450

Glu

Lys

Phe

Met

Ser

530

Asp

Tyr

Thr

Pro

Leu

610

Met

Asp

Ala

Asp

Gln

355

Phe

Arg

Gly

Pro

Tyr

435

Thr

Ala

Lys

Arg

Glu

515

Glu

Ser

Gln

Trp

Val

595

Ile

Met

Pro

Ala

Thr
675

Asp

Leu

Asn

Met

Val

420

Leu

Asp

Glu

Met

Leu

500

Ala

Lys

Thr

Ile

Asn

580

Ala

Ser

Ala

Leu

Lys

660

Ala

Ala

Tyr

Tyr

405

Ala

Leu

Ala

Thr

Ser

485

Ser

Pro

Lys

Pro

Thr

565

His

Glu

Ala

Arg

Cys

645

Arg

Glu

Ser

Trp

Thr

390

Phe

Cys

Gly

Gln

Lys
470

Val

Gly

Val

Glu

550

Gly

Glu

Ala

Gly

Ile

630

Ser

Ser

His

Asn

Val

375

Tyr

Ala

Ile

Ser

Arg
455

Arg

Arg

Phe

Ile

Asp

535

Asp

Ile

His

His

Asp

615

Gly

Gln

Arg

Met

Leu

360

Ala

Ala

Ser

Phe

Leu

440

Gly

Lys

Met

Ile

Val

520

Asp

Ala

Gly

Ile

Ser

600

Thr

Asn

Phe

His

Val
680

Leu

Gly

Lys

Gln

Thr

425

Phe

Arg

Glu

Leu

Glu

505

Phe

Tyr

Arg

Asn

Ala

585

Leu

Tyr

Ser

Val

Val

665

Tyr

Met

Met

Ser

Ser

410

Ala

Trp

Gln

Glu

Pro

490

Asp

Pro

Tyr

Val

Arg

570

Thr

Val

Phe

Val

Leu

650

Ser

Glu

Val

Ser

Phe

395

Val

Leu

Ala

Gln

Glu

475

Phe

Val

Ser

Ala

Leu

555

Thr

Ile

Arg

Ser

Tyr

635

Gln

Val

Pro

Trp

Ala

380

Ile

Arg

Leu

Glu

Gln
460

Tyr

Met

Ala

Glu

Gly

540

Ala

Ser

Gly

His

Asp

620

His

Lys

Asp

Ser

Gln

365

Phe

Leu

Met

Phe

Met

445

Thr

Asn

Leu

Ala

Gln

525

Tyr

Trp

Leu

Lys

Met

605

Leu

Asp

Arg

Ala

Ser
685

Leu

Leu

Met

Met

Arg

430

Pro

Ala

Thr

Leu

Ile

510

Val

Leu

Trp

Ala

Met

590

Ala

Asn

Ile

Pro

Leu

670

Leu

Phe

Arg

Tyr

Val

415

Trp

Pro

Glu

Met

Leu

495

Ser

Gln

Tyr

Asp

Asp

575

Leu

Asp

Arg

Cys

Lys

655

Glu

Ile

Leu

Glu

Gly

400

Met

Ala

Ser

Glu

Gln

480

Leu

Arg

Gly

Leu

Tyrx

560

Gly

Thr

Tyr

Ser

Pro

640

Ala

Glu

Ala
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Ser Leu

630

Lys

Thr
705

Leu Asn

Leu Met Arg

Trp Val Ala

Ile Pro

755

Cys

Ala His Gln

770
Trp Ser
785

Gly

<210>
<211>
<212>
<213>
<400> 51

atgggcaagc
gaagcttcgg
aaggtgattt
tttecctttet
agctgcttcc
cacgagttcg
tcecgecttet
tccaccacgt
gccggecatgce
atcgctaccg
gccgcectgecg
gagttcgaca
cgctegetge
tacatggcgg
ggcatatcat
tacacgctgt
tcgeccttcea
ctgcaggtgt
ttcaagatcc
gtgctggcac
gagcacacgc
ccggaggcga
gtgcttgctg
tccggegecg
gctgcgtgte
agtttctggg
cagagggggg
gcattttgcg
atcgctatgt
tcccactcaa
gtgcaaaacc
tacgagtggce
ggctaccaga
cacgagcaca
ctggtgcgece
aagtcaccgce

51
2574
DNA

Ile Tyr

Glu Thr

His

Leu

Leu His

695

Phe Gln

710

Ile Phe

725
Asp Ser
740

Gly Gln

Thr

His

Ser Arg

Lys

Ala

Tyr

Asn

Val Met

Asn

Arg

Pro
760

Pro

Phe
775

Lys

Arg

790

ggaagggaaa
cccaagccga
tgctgcccaa
ggccagtaca
aagccttcecac
acccgtggtt
tcagctggtt
acccgggect
cgatgtctct
ctactctggc
cactctcctt
acgagtgcat
gcacgcggtce
cggcgtgggg
cgatggtgga
tctacgtcgt
agtcgctgga
gcgaggtget
gcgtgcgcegt
cgacggggta
gcactggcaa
tgtgggcttt
tctcgacgtt
tgtactactt
tgtccactgg
acagtgatgc
ctggcaaggg
acgtctttgc
gggctctcgt
caaagtttgc
gtgccacagg
tgcgcgacag
tcacaggcat
tcgccacgat
acatggccga
acatggcgcg

Leishmania infantum

ttcattgggc
agatgccgcce
aacgctaaca
cttcgtcecte
ggttcgcatg
caactaccgc
cgactacatg
gcagctcact
caacaacgtg
gttttgcacc
ctccatcatc
cgccgtcgea
ctcgtggecce
cggctacatt
ctgggcccge
gggcaccgcc
gcagctgggt
gcgcgcacge
cttcagcgtg
cttcgggcecce
tcecgetggte
tcttcacgtg
cgtgcactac
cagcactcgc
cattttcgtc
gacaaaggct
cagcggccga
cggtagctct
cacgacaacc
ggagcagtcg
caagcctatg
cacgccagag
cggcaaccgce
cggcaagatg
ctacgtcctg
catcggcaac

Ser

His

Asn

Val

745

Ala

Asp

Thr Gly

Val Phe

715

Val
730

Ser

Cys His

Lys Glu

Leu Leu

gactccggct
tcacaaacca
gatgagaagg
accgtggtgg
atcteccgttc
gctgccgagt
agctggtacc
gccgtcgeca
tgcgtgctga
tacgaagcca
ccagcccacce
gccatgctcc
atcggtgtcc
ttcgtgctca
aacacgtaca
atcgceccgtgt
gcgctgetgg
gccggtgteg
atggctggceg
ctctecggtcee
gactcggtcg
tgcggcgtga
tcceegtega
atggctcggce
gggacaattc
aaaaagcagc
gatgacgcta
cttgcttggg
gcggtgagcet
tcaaatccga
aacctattgg
gacgcgcegeg
acctcgctgg
ctgacgtecgce
atctgggctg
agcgtgtacc

Val
700

Val Thr

Thr Ser Pro

Thr Glu Ser

Pro Pro Gly

750
Ile Gln
765

Glu

Asp Pro

780

Arg

ctgcggcaac
agaccgcatc
atttcatcgg
cactcttcgt
agatttacgg
acatgtccac
cgctgggeceg
ttcaccgege
tgccagcgtg
gtgggtcgac
tgatgcggtc
tcactttcta
tcaccggtgt
acatggttgc
acccgtcgcet
gcgtgcegcece
tgcttgtcectt
aggttcgctc
tggctgcgcet
gtgtgcgtgce
ccgaacatca
catggggttt
aggtattctg
tgctgcttct
tggaagcagc
agaagcaggc
agaacgcaac
gccatcgcat
tcttcagttc
tgattgtttt
tggatgacta
ttttggcctg
ccgatggcaa
ccgtggcgga
ggcagagcgg
acgacatctg

Gly Val

Gln Gly

720

Lys
735

Lys

Ser Trp

Met Leu

Thr Thr

cgcatctcgt
tccaccggeg
catctttccg
cttagccgece
atacctgatc
gcacggctgg
ccececgtcecgge
actggcggct
gtttggcgece
agtagcggceg
catggcgggt
ctgctgggtg
cgecctacgge
catgcatgcc
gctgcgtgca
agtggggatg
cctgtgtgga
tcgcgcgaac
tgcaatctcg
gctgttcgtg
acccgccagce
gggctccatt
gctactgaac
ctcecggececcece
cgtgcaactc
gcaacgccac
gaccgecgcege
ggtcctgtcc
cgagttcgeg
cgcggccgtce
cctcaaggcc
gtgggactac
cacctggaac
ggcgcactcg
cgacctgatg
cceccgacgac

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
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ccgctgtgcee
cgggcgtcege
ccgtceccectcet
atgaacgtga
ccgceetgggt
ctggcacacc
tcgtaccagg

<210>
<211>
<212>
<213>
<400>

52
857
PRT

52

Met Gly Lys Arg Lys Gly Asn

1

Thr Ala Ser

Thr Thr

35

Lys

Thr
50

Leu Asp

Pro Val His

65

Ser Cys Phe

Gly Tyr Leu

Glu Met

115

Tyr

Met
130

Tyx Ser

Pro Leu

145

Gly

Ala Gly Met

Trp Phe Gly

Ala Ser Gly

195
Ile Ile
210

Pro

Glu
225

Cys Ile

Ser Leu

Val Ala Tyrx

agcaattcgg
tgctgtacaa
ttcaggaggt
gcgcggagag
cgtggatctg
gcgtcececctt
aggagtacat

5
Arg Glu
20

Ala Ser

Glu Lys

Phe Val

Gln Ala

85

Ile
100

His

Ser Thr

Trp Tyr

Gln Leu

Ala

Pro

Asp

Leu

70

Phe

Glu

His

Pro

Thr

ctttcacaga
cctgcacgag
gtactcgtcg
caaaaagtgg
ccececgggcag
cgatcaggtg
gcgccggatyg

Leishmania infantum

Ser

Ser Ala

Ala
40

Pro

Phe
55

Ile

Thr Val

Thr Val

Phe Asp

Gly Trp

120

Leu
135

Gly

Ala Val

150

Met
165

Pro

Ala
180

Ile
Ser Thr
Ala

His

Ala Val

Ser

Ala

Val

Leu

Ala

Leu Asn

Thr Ala

Ala Ala

200

Met
215

Arg

Ala Met

230

Thr
245

Arg

Gly
260

Tyr

Arg

Met

Ser Ser

Ala Ala

aatgactaca
gccgggaaaa
aagtacggcc
gttgctgacc
tacccgecegg
acaaacgccg
cgtgaaagcg

Leu Gly Asp

10

Gln
25

Ala Glu

Lys Val Ile

Gly Ile Phe

Val Ala Leu

75

Met
950

Arg Ile

Pro Phe

105

Trp

Ser Ala Phe

Arg Pro Val

Ala Ile His

155

Val
170

Asn Cys

Thr
185

Leu Ala

Ala Ala Ala

Ser Met Ala

Thr
235

Leu Leu

Pro Ile

250

Trp

Ala
265

Trp Gly

gtcgcccaac
gaaagggcgt
tggtgcgcat
cggcaaaccyg
cgaaggagat
atcggaaaaa
agaaccgacg

Ser Gly Ser

Ala Ala

30

Asp

Leu Pro

45

Leu

Pro Phe Pro

60

Phe Val Leu

Ser Val Gln

Asn Tyr Arg

110
Phe Ser
125

Trp

Gly Ser Thr

140
Ala

Arg Leu

Val Leu Met

Phe Thr

190

Cys

Ala Leu Ser

205
Glu

Gly Phe

220
Phe

Tyr Cys

Gly Val Leu

Ile
270

Gly Tyr

gccgatgatg
gaaggtgaac
cttcaaggtc
cgtgtgccac
ccaggagatg
caatgtcggg
gtaa

Ala
15

Ala

Ser Gln

Lys Thr

Phe Trp

Ala Ala

80

Ile
95

Tyr

Ala Ala

Phe Asp

Thr Tyr

Ala Ala

160
Pro Ala
175

Tyr Glu

Phe Ser
Asn

Asp

Val
240

Trp

Thr
255

Gly

Phe Val

2220
2280
2340
2400
2460
2520
2574
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Leu

Ala

Tyr

305

Ser

Phe

Val

Ser

Thr

385

Glu

Gln

Val

His

Tyr

465

Ala

Ala

Gln

Gly

Val

545

Ile

Ser

Pro

Asn

Arg

290

Val

Pro

Leu

Glu

Val

370

Gly

His

Pro

Thr

Tyr

450

Tyr

Ala

Val

Gln

Arg

530

Phe

Ala

Glu

Met

Met

275

Asn

Val

Phe

Cys

Val

355

Met

Tyr

Thr

Ala

Trp

435

Ser

Phe

Cys

Gln

Lys

515

Asp

Ala

Met

Phe

Ile
595

Val

Thr

Gly

Lys

Gly

340

Arg

Ala

Phe

Arg

Ser

420

Pro

Ser

Leu

Leu

500

Gln

Asp

Gly

Trp

Ala
580

Val

Ala

Tyr

Thr

Ser

325

Leu

Ser

Gly

Gly

Thr

405

Pro

Leu

Ser

Thr

Ser

485

Ser

Ala

Ala

Ser

Ala

565

Ser

Phe

Met

Asn

Ala

310

Leu

Gln

Arg

Val

Pro

390

Gly

Glu

Gly

Lys

Arg

470

Thr

Phe

Gln

Lys

Ser

550

Leu

His

Ala

His

Pro

295

Ile

Glu

Val

Ala

Ala

375

Leu

Asn

Ala

Ser

Val

455

Met

Gly

Trp

Arg

Asn

535

Leu

Val

Ser

Ala

Ala

280

Ser

Ala

Gln

Cys

Asn

360

Ala

Ser

Pro

Met

Ile

440

Phe

Ala

Ile

Asp

His

520

Ala

Ala

Thr

Thr

Val
600

Gly

Leu

Val

Leu

Glu

345

Phe

Leu

Val

Leu

Trp

425

Val

Trp

Arg

Phe

Ser

505

Gln

Thr

Trp

Thr

Lys

585

Val

Ile

Leu

Cys

Gly

330

Val

Lys

Ala

Arg

Val

410

Ala

Leu

Leu

Leu

Val

490

Asp

Arg

Thr

Gly

Thr

570

Phe

Gln

Ser

Arg

Val

315

Ala

Leu

Ile

Ile

Val

395

Asp

Phe

Ala

Leu

Leu

475

Gly

Ala

Gly

Ala

His

555

Ala

Ala

Asn

Ser

Ala

300

Pro

Leu

Arg

Arg

Ser

380

Arg

Ser

Leu

Val

Asn

460

Leu

Thr

Thr

Ala

Arg

540

Arg

Val

Glu

Arg

Met

285

Tyr

Pro

Leu

Ala

Val

365

Val

Ala

Val

His

Ser

445

Ser

Leu

Ile

Lys

Gly

525

Ala

Met

Ser

Gln

Ala
605

Val

Thr

Val

Val

Arg

350

Arg

Leu

Leu

Ala

Val

430

Thr

Gly

Ser

Leu

Ala

510

Lys

Phe

Val

Phe

Ser
590

Thr

Asp

Leu

Gly

Leu

335

Ala

Val

Ala

Phe

Glu

415

Cys

Phe

Ala

Gly

Glu

495

Lys

Gly

Cys

Leu

Phe

575

Ser

Gly

Trp

Phe

Met

320

Val

Gly

Phe

Pro

Val

400

His

Gly

Val

Val

Pro

480

Ala

Lys

Ser

Asp

Ser

560

Ser

Asn

Lys
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Met
610

Pro Asn

Arg Ser

625

Asp

Gly Gln

Asn Thr Trp

Val
675

Ser Pro

Val Leu Ile

690

Met
705

Ala Arg

Pro Leu Cys

Thr Pro Met

Lys Arg Lys

755

Ser
770

Ser Lys

Ala
785

Glu Ser

Pro Pro

Ile Gln Glu

Ala Asp Arg

835

Met
850

Arg Arg

<210>
<211>
<212>
<213>
<400> 53

atgacgaaag
gagggaggga
ttgcctgect
tctgtccatc
cacgagttcg
cgtgcttttt
acaaccatct
ctcgggcgag
attgccactg

53
2406
DNA

Leu Leu

Thr Pro

Val

Glu

Asp
615

Asp

Asp Ala

630

Ile Thr

645
Asn His
660

Ala Glu

Trp Ala

Ile Gly

Gly

Glu

Ala

Asn

Ile Gly

Ile

His

Ser
680

His

Gln
695

Ser

Ser Val

710

Gln Gln

725

Met
740

Arg
Gly Vval
Tyr Gly

Lys Lys

Phe

Ala

Lys

Leu

Trp

Gly Phe

Ser Leu

Val Asn

760

Val
775

Arg

Val Ala

790

Ser Trp

805

Met
820

Leu

Lys Asn

Glu Ser

gtgggaaagt
tgagtaaggce
gggcgctaaa
gtgcttacga
acccttaggtt
tccaatggta
tccccggaat
gtatgtccat
tgttggctge

Ile

Ala

Asn

Glu

Cys Pro

His Arg

Val Gly

840

Asn
855

Arg

Trypanosoma brucei

agctgtgact
caagtcatcc
ggctgtaagc
tatacgactt
caattaccgt
cgactacatg
gcagcttacc
caacaatatc
tctcattgceg

Tyr Leu Lys

Val Leu

635

Arg

Asn Arg Thr

650

Ala
665

Thr Ile

Leu Val Arg

Gly Asp Leu

Tyr His Asp

715

His Arg Asn

730
Leu Asn
745

Tyr

Pro Ser Leu

Ile Phe Lys

Ala
795

Asp Pro

Gln
810

Gly Tyr

Val
825

Pro Phe

Ser Tyr Gln

Arg

aagggctcag
actacgttcg
acgattgtga
acttctgtcc
gcaacgcagt
agctggtacc
ggtgtagcca
tgtgtgtaca
tacgaatcat

Ala
620

Tyr Glu

Ala Trp Trp

Ser Leu Ala

Gly Met

670

Lys

Met
685

His Ala

Met
700

Lys Ser

Ile Cys Pro

Asp Tyr Ser

Glu
750

Leu His

Phe Gln

765

Glu

Val
780

Met Asn

Asn Arg Val

Pro Pro Ala

Gln Val

830

Asp

Glu Glu

845

Tyr

cacagagtga
tcgecactgg
gtgcagtgat
gtctttatgg
acctcagcga
cgcttggecg
ttcatcgtgt
ttcctgcatg
ctaattcgct

Trp Leu

Asp Tyr

640

Asp
655

Gly

Leu Thr

Asp Tyr

Pro His

Asp Asp

720
Arg Pro
735

Ala Gly

Val Tyr
Val

Ser

His
800

Cys

Lys Glu

815

Thr Asn

Met Arg

tggtgctggt
cggtggttct
tcttatatac
tgagcttatt
caacgggtgg
accggtgggc
gctggaaatg
gttcggtagt
cagtgtcatg

60
120
180
240
300
360
420
480
540
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gcgtttactg
gaatttgaca
cgatcgttac
tacatggtgt
tctgtatgtg
tattcactgt
acgcccttcece
ctccactact
cttcagatcc
ttgcttgece
aaacatacgc
gccggggegt
tctatgttgg
tccactgtta
gcagcaacgg
tttggtgatt
aagcgggcaa
tggtttcaac
gtgctcgtat
atggcacatg
agagtcctceg
gatgcccgta
acaacccttg
cttacatccc
atatgggccg
aacagtgtat
gagggaggtg
cacaggtttg
tacgtgtcaa
aaggcgtggg
gccggceccagt
gaatga

<210>
<211>
<212>
<213>
<400>

54
801
PRT

54

Met Thr Lys Gly Gly Lys Val

1

Asp Gly Ala

Phe Val Ala

35
Val

Ser Thr

50

Ala
65

Tyr Asp

His Glu Phe

Asp Asn Gly

Leu
115

Tyr Pro

Leu Thr Gly

cgtacttttt
atgagtgtgt
gcagctcaag
ccacgtgggg
tactgcttga
tttttgtcat
ggtcgctgga
cggaatacct
gtgcccgeat
cgttecggatt
gtaccggaaa
atctgcgcecta
tattcatgaa
cgatgtattt
cttgcgeegg
tgcatagccc
agggcaaagt
gtttagtgca
gtctcttcege
cactttcatc
ccgatgatta
ttctectecatg
cggacggtaa
ctgtgaagga
gtgaggatcg
atcgcgatat
acctcaataa
gtacggatgg
agtatggttt
tcgcagacce
acccgccagce

5

Gly Glu
20

Thr Gly

Ile Val
Ile Arg

Pro
85

Asp

Trp
100

Arg
Gly Arg

Val Ala

Gly

Gly

Ser

Leu

70

Trp

Ala

Pro

Ile

ttccatcgta
tgcaatggcg
ttcgtggceece
tggttatatt
ttgggctcgt
tggcactgcc
gcaactgaca
gcgtgagcgt
tttcatgggce
cttcaaacct
tcecectegtg
ctttcatgtt
aaaggaccgc
cagcgcccegt
catgttcata
aaaagatgcc
tgttaatgag
atcgttgcecec
caatcccatg
tccaaggatc
ctacgtgtcg
gtgggactac
cacatggagt
gtcacatgct
gggcgattta
gtgttcagaa
gcctacgcect
cgggaagaca
ggtgaagatc
aaagaaccgc
gaaggagatc

Trypanosoma brucei

Ala

Gly Met

Gly Ser

40

Ala
55

Val

Thr Ser

Phe Asn

Phe Phe

Val Gly

120

His Arg

cctgcacacc
gcgatgcttc
attggcgcett
ttcgtgetga
gggatataca
cttgcgattt
gcattgtttg
gcccgagcege
accctctcct
acagcgtacc
gattctgtgg
tgttaccctce
tggcgcgceca
atgtcgcgat
ggggggcttt
tccggegatt
ccttccaaaa
gtccegetac
agacactcat
attgccgtga
tacttgtggce
gggtatcaaa
cacaagcaca
cttatacgcc
cttaaatcgc
gacgatccta
atgatgcagc
caactggata
tacaaggtgg
gtatgcgacc
caagacatgt

Val Thr

10

Lys

Ser Ala

25

Lys

Leu Pro Ala

Ile Leu Ile

Val Leu

75

Arg

Tyr Arg Ala

90

Gln
105

Trp Tyr

Thr Thr Ile

Val Leu Glu

tgatgcgatc
tgacgttcta
tagctggtgt
acatggtagce
gcgtcagttt
gcgtaccgece
tcttegtttt
ccattcactc
tgctgttgat
gcgtecegtge
ctgagcatcg
tttgggggtyg
ttgtttttct
tacttctgtt
ttgatctggce
ccgatcecge
gagccatctt
gacgtggtat
tcgaaaagtc
ctgatctacc
tgcgaaacaa
tcactggaat
tagcaactat
atctcgctga
cacacatggc
gatgcaggca
ggtccctatt
agaacatgtt
tgaatgtgag
cgccecggatce
tagcgaagcg

Gly Ser Ala

Ser
30

Lys Ser

Ala
45

Trp Leu

Tyr Ser Val

60
Glu

Tyr Gly

Thr Gln Tyr

Met
110

Asp Tyr

Phe Pro

125

Gly

Met Leu Gly

aatggctggt
catgtgggta
ggcatacggg
cttccacgcect
gctgagggcg
agtggagtgg
catgtgggca
ttctaaagca
tgtggcaagt
gttgttecgtg
gccgacgact
cggtgggctce
tgcttcactt
agcgggtcce
gctgtcacag
gggagggtcg
tagtcaccgce
cgcggttgtg
ctgcgagaaa
caatggagag
tacgcctgaa
tggcaatcgce
tgggaagatg
ttatgtgctg
tcggataggc
gttcggcettt
atacaatctg
tcagctcgcee
tgaagagagc
ttggatatgce
gttccattac

Gln
15

Ser

Thr Thr

Lys Ala
His

Arg

Ile
80

Leu

Leu Ser

95

Ser Trp

Met Gln

Arg Gly

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
2100
2160
2220
2280
2340
2400
2406
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Met

145

Ile

Leu

His

Met

Ser

225

Tyr

Ala

Tyr

Thr

Ser

305

Leu

Ser

Ser

Lys

Thr

385

Ala

Cys

Ala

Ala

130

Ser

Ala

Ser

Leu

Ala

210

Ser

Met

Phe

Ser

Ala

290

Leu

His

Ser

Leu

Pro
370

Gly

Gly

Gly

Ile

Arg
450

Ile

Thr

Val

Met

195

Ala

Ser

Val

His

Val

275

Leu

Glu

Tyr

Lys

Leu

355

Thr

Asn

Ala

Gly

Val

435

Met

Asn

Val

Met

180

Arg

Met

Ser

Ser

Ala

260

Ser

Ala

Gln

Ser

Ala

340

Leu

Ala

Pro

Tyr

Leu

420

Phe

Ser

Asn

Leu

165

Ala

Ser

Leu

Trp

Thr

245

Ser

Leu

Ile

Leu

Glu

325

Leu

Ile

Tyr

Leu

Leu

405

Ser

Leu

Arg

Ile

150

Ala

Phe

Met

Leu

Pro

230

Trp

Val

Leu

Cys

Thr

310

Tyr

Gln

Val

Arg

Val

390

Arg

Met

Ala

Leu

135

Cys

Ala

Thr

Ala

Thr

215

Ile

Gly

Cys

Arg

Val

295

Ala

Leu

Ile

Ala

Val
375

Asp

Tyr

Leu

Ser

Leu
455

Val

Leu

Ala

Gly

200

Phe

Gly

Val

Ala

280

Pro

Leu

Arg

Arg

Ser

360

Arg

Ser

Phe

Val

Leu

440

Leu

Tyr

Ile

Tyr

185

Glu

Tyr

Ala

Tyr

Leu

265

Tyr

Pro

Phe

Glu

Ala

345

Leu

Ala

Val
His
Phe
425

Ser

Leu

Ile

Ala

170

Phe

Phe

Met

Leu

Ile

250

Leu

Ser

Val

Val

Arg

330

Arg

Leu

Leu

Ala

Val

410

Met

Thr

Ala

Pro

155

Tyr

Phe

Asp

Trp

Ala

235

Phe

Asp

Leu

Glu

Phe

315

Ala

Ile

Ala

Phe

Glu

395

Cys

Lys

Val

Gly

140

Ala

Glu

Ser

Asn

Val

220

Gly

Val

Trp

Phe

Trp

300

Val

Arg

Phe

Pro

Val
380

His

Tyr

Lys

Thr

Pro
460

Trp

Ser

Ile

Glu

205

Arg

Val

Leu

Ala

Phe

285

Thr

Phe

Ala

Met

Phe

365

Lys

Arg

Pro

Asp

Met

445

Ala

Phe

Ser

Val

190

Cys

Ser

Ala

Asn

Arg

270

Val

Pro

Met

Pro

Gly

350

Gly

His

Pro

Leu

Arg

430

Ala

Gly

Asn

175

Pro

Val

Leu

Tyr

Met

255

Gly

Ile

Phe

Trp

Ile

335

Thr

Phe

Thr

Thr

Trp
415

Phe

Thx

Ser

160

Ser

Ala

Ala

Arg

Gly

240

Val

Ile

Gly

Arg

Ala

320

His

Leu

Phe

Arg

Thr

400

Gly

Arg

Ser

Ala

51



Cys

465

Phe

Ala

Lys

Leu

Leu

545

Met

Pro

Trp

Asp

Asp

625

Leu

Asp

Ser

Ser

Leu
705

His

Phe

Val

Asn

Pro
785

Ala

Gly

Gly

Arg

Pro

530

Phe

Ala

Asn

Leu

Tyr

610

Thr

Tyr

Pro

Glu

690

Asn

Arg

Gln

Val

Arg

770

Pro

Gly

Asp

Gly

Ala

515

Val

Ala

His

Gly

Arg

595

Gly

Asn

Ser

Val

His

675

Asp

Lys

Phe
Leu
Asn
755

Val

Ala

Met

Leu

Ser

500

Ile

Pro

Asn

Ala

Glu

580

Asn

Tyr

Thr

Pro

Leu

660

Met

Asp

Pro

Gly

Ala

740

Val

Cys

Lys

Phe

His

485

Lys

Phe

Leu

Pro

Leu

565

Arg

Asn

Gln

Trp

Val

645

Ile

Ala

Pro

Thr

Thr

725

Tyr

Ser

Asp

Glu

Ile

470

Ser

Arg

Ser

Arg

Met

550

Ser

Val

Thr

Ile

Ser

630

Lys

Trp

Arg

Arg

Pro
710

Asp

Val

Glu

Pro

Ile
790

Gly

Pro

Ala

His

Arg

535

Arg

Ser

Leu

Pro

Thr

615

His

Glu

Ala

Ile

Cys

695

Met

Gly

Ser

Glu

Pro
775

Gln

Gly

Lys

Lys

Arg

520

Gly

His

Pro

Ala

Glu

600

Gly

Lys

Ser

Gly

Gly

680

Arg

Met

Gly
Lys
Ser
760

Gly

Asp

Leu

Asp

Gly

505

Trp

Ile

Ser

Arg

Asp

585

Asp

Ile

His

His

Glu

665

Asn

Gln

Gln

Lys

Tyr

745

Lys

Ser

Met

Phe

Ala

490

Lys

Phe

Ala

Phe

Ile

570

Asp

Ala

Gly

Ile

Ala

650

Asp

Ser

Phe

Arg

Thr
730
Gly
Ala

Trp

Leu

Asp

475

Ser

Val

Gln

Val

Glu

555

Ile

Tyr

Arg

Asn

Ala

635

Leu

Arg

Val

Gly

Ser
715

Gln

Leu

Trp

Ile

Ala
795

Leu

Gly

Val

Arg

Val

540

Lys

Ala

Tyr

Ile

Arg

620

Thr

Ile

Gly

Tyr

Phe

700

Leu

Leu

Val

Val

Cys

780

Lys

Ala

Asp

Asn

Leu

525

Val

Ser

Val

Val

Leu

605

Thr

Ile

Arg

Asp

Arg

685

Glu

Leu

Asp

Lys

Ala

765

Ala

Arg

Leu

Ser

Glu

510

Val

Leu

Cys

Thr

Ser

590

Ser

Thr

Gly

His

Leu

670

Asp

Tyr

Lys
Ile
750
Asp

Gly

Phe

Ser

Asp

495

Pro

Gln

Val

Glu

Asp

575

Tyr

Trp

Leu

Lys

Leu

655

Leu

Met

Gly

Asn

Asn

735

Tyr

Pro

Gln

His

Gln

480

Pro

Ser

Ser

Cys

Lys

560

Leu

Leu

Trp

Ala

Met

640

Ala

Lys

Cys

Asp

Leu
720

Met

Lys

Lys

Tyxr

Tyr
800

52



Glu

<210>
<211>
<212>
<213>
<400> 55

atgacgaaag
gagggaggga
ttgcctgect
tctgtccatc
cacgagttcg
cgtgecttttt
acaaccatct
ctcgggcgag
attgccactg
gcgtttactg
gaatttgaca
cgatcgttac
tacatggtgt
tctgtatgtg
tattcactgt
acgcccttcec
ctccactact
cttcagatcc
tacctatttt
aaacatacgc
aatgatgatt
ttcatgtccg
tctatacttg
gtggcttcca
ttcgecegett
aagggacaga
tggtgcaatt
tccatctgtg
gacagcatgt
ttggatgatt
attctctcat
gcggatggta
cctgtgaagg
ggttatgatg
tatcgcgata
gacttcagta
ggtacggatg
aagtatggtt
gttgcagacc
tacccgccag
gaggatttca

ggttag

55
2466
DNA

<210>
<211>
<212>
<213>
<400>

56
821
PRT

56

gtgggaaagt
tgagtaaggc
gggcgctaaa
gtgcttacga
acccttggtt
tccaatggta
tcececeggaat
gtatgtccat
tgttggctgce
cgtacttttt
atgagtgtgt
gcagctcaag
ccacgtgggg
tactgcttga
tttttgtcat
ggtcgctgga
cggaatacct
gtgcccgeat
cgacaggata
gtacecggaaa
tctttggtta
tgtcgtgett
cgtactactt
tactcactgg
ccggaacaga
aggaacaaat
cattttcctc
gacccacatt
cgagccccca
actacgtgtc
ggtgggacta
acacatggaa
agtcacatgc
gcagcgattt
tatgctcaga
aacctacgcc
gcgggaagac
tggtgaagat
caaagaaccg
cgaaggagat
accgccgcaa

Trypanosoma brucei

agctgtgact
caagtcatcc
ggctgtaagc
tatacgactt
caattaccgt
cgactacatg
gcagcttacc
caacaatatc
tctcattgeg
ttccatcgta
tgcaatggcg
ttcgtggece
tggttatatt
ttgggctegt
tggcactgcc
gcaactgaca
gcgtgagcegt
tttcatgggce
cttcaggcecg
tcceetegtyg
ccttcatgta
tttccattgt
ctctctcaag
ctatgttgtg
gcacgccgac
cactgtcgag
ccgecctggta
tcttgggtcet
gattataatg
gtacttgtgg
cgggtatcaa
tcacgagcac
tcttatacgce
acttaaatcg
ggatgatccg
tatgatgcag
acaactggat
ctacaaggtg
taagtgcgat
ccaagacatg
tcgaagtgac

Trypanosoma brucei

aagggctcag
actacgttcg
acggttgtga
acttctgtcc
gcaacgcagt
agctggtacc
ggtgtagcca
tgtgtgtaca
tacgaatcat
cctgcacacc
gcgatgcecttc
attggecgett
ttcgtgcetga
gggacataca
cttgcgattt
gcattgtttg
gcccgagcgce
accctctcect
ttttcttctce
gattctgtgg
tgttacaacg
acaccgggaa
atgagtcgtc
ggatctattg
agtaaggagc
tgtgggtgce
gttggtaagt
aacttccgga
agggcaactg
ctgcgaaaca
atcactggaa
atagcaacta
catctcgctg
ccacacatgg
ctgtgtacgce
cggtccctat
aagaacatgt
atgaatgtga
gcacctggat
ttagcgaaga
gcttattatc

Met Thr Lys Gly Gly Lys Val Ala Val Thr Lys

1

5

10

Asp Gly Ala Gly Glu Gly Gly Met Ser Lys Ala

20

25

cacagagtga
tcgccactgg
gtgcagtgat
gtctttatgg
acctcagcga
cgcttggcecg
ttcatcgtgt
ttcctgcecatg
ctaattcgct
tgatgcgatc
tgacgttcta
tagctggtgt
acatggtagc
gcgtcagttt
gcgtaccacc
tettegtttt
ccattcactc
tgctgttgat
gtgtccgtge
ctgagcacca
gctggataat
tgtcgttcct
tgctgttact
ttgacctcge
atcaagggaa
ataatccctt
tttttgtcgt
tatattctga
tcggtggacg
atacgcctga
ttggcaatcg
ttgggaagat
attatgtgct
ctcggatagg
agttcgggtt
tatacaatct
ttcagctcge
gtgaagagag
cttggatatg
ggattgacta
gtgcgtatat

tggtgctggt
cggtggttct
tcttatatac
tgagcttatt

caacgggtygy

accggtgggce
gctggaaatg

gttcggtagt
cagtgtcatg
aatggctggt
catgtgggta
ggcatacggg
cttccacgcect
gctgagggceg
agtggagtgg
catgtgggca
ttctaaagca
tgtagctatc
gttgttcgtg
tceggegtceg
tggectttttce
gctgttgtac
ttctgcacct
agcagattgt
agcccgtggt
ctacaaatta
tgttgtccectt
gcaattcgca
acgagttatc
agatgcccgt
cacaaccctt
gcttacatcc
gatatgggcc
caacagtgta
ttatagtggt
gcacaggttt
ctacgtgtca
caaggcgtgg
caccggccag
cgaacaactc
gcgtcagatg

Gly Ser Ala Gln Ser

15

Lys Ser Ser Thr Thr

30

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2466



Phe

Val

Ala

65

His

Asp

Tyr

Leu

Met

145

Ile

Leu

His

Met

Ser

225

Tyr

Ala

Tyr

Thr

Ser

305

Leu

Ser

Ser

Val

Ser

50

Tyr

Glu

Asn

Pro

Thr

130

Ser

Ala

Ser

Leu

Ala

210

Ser

Met

Phe

Ser

Ala

290

Leu

His

Ser

Leu

Ala

35

Thr

Asp

Phe

Gly

Leu

115

Gly

Ile

Thr

Val

Met

195

Ala

Ser

Val

His

Val

275

Leu

Glu

Tyr

Lys

Leu
355

Thr

Val

Ile

Asp

Trp

100

Val

Asn

Val

Met

180

Arg

Met

Ser

Ser

Ala

260

Ser

Ala

Gln

Ser

Ala
340

Leu

Gly

Val

Arg

Pro

85

Arg

Arg

Ala

Asn

Leu

165

Ala

Ser

Leu

Trp

Thr

245

Ser

Leu

Ile

Leu

Glu

325

Leu

Ile

Gly

Ser

Leu

70

Trp

Ala

Pro

Ile

Ile

150

Ala

Phe

Met

Leu

Pro

230

Trp

Val

Leu

Cys

Thr

310

Tyxr

Gln

Val

Gly

Ala

55

Thr

Phe

Phe

Val

His

135

Cys

Ala

Thr

Ala

Thr

215

Ile

Gly

Cys

Arg

Val

295

Ala

Leu

Ile

Ala

Ser

40

Val

Ser

Asn

Phe

Gly

120

Arg

Val

Leu

Ala

Gly

200

Phe

Gly

Gly

Val

Ala

280

Pro

Leu

Arg

Arg

Ile
360

Leu

Ile

Val

Tyr

Gln

105

Thr

Val

Tyr

Ile

Tyr

185

Glu

Tyr

Ala

Tyr

Leu

265

Tyr

Pro

Phe

Glu

Ala

345

Tyr

Pro

Leu

Arg

Arg

Trp

Thr

Leu

Ile

Ala

170

Phe

Phe

Met

Leu

Ile

250

Leu

Ser

Val

Val

Arg

330

Arg

Leu

Ala

Ile

Leu

75

Ala

Tyr

Ile

Glu

Pro

155

Tyr

Phe

Asp

Trp

Ala

235

Phe

Asp

Leu

Glu

Phe

315

Ala

Ile

Phe

Trp

Tyr

60

Tyr

Thr

Asp

Phe

Met

140

Ala

Glu

Ser

Asn

Val

220

Gly

Val

Trp

Phe

Trp

300

Val

Arg

Phe

Ser

Ala

45

Ser

Gly

Gln

Tyr

Pro

125

Leu

Trp

Ser

Ile

Glu

205

Arg

Val

Leu

Ala

Phe

285

Thr

Phe

Ala

Met

Thr
365

Leu

Val

Glu

Tyr

Met
110

Phe

Ser

Val

190

Cys

Ser

Ala

Asn

Arg

270

Val

Pro

Met

Pro

Gly

350

Gly

Lys

His

Leu

Leu

95

Ser

Met

Arg

Gly

Asn

175

Pro

Val

Leu

Tyr

Met

255

Gly

Ile

Phe

Trp

Ile

335

Thr

Tyr

Ala

Arg

Ile

80

Ser

Trp

Gln

Gly

Ser

160

Ser

Ala

Ala

Arg

Gly

240

Val

Thr

Gly

Arg

Ala

320

His

Leu

Phe

54



Arg

Thr

385

Asn

Ile

Gly

Leu

Leu

465

Phe

Lys

Cys

Leu

Pro

545

Asp

Arg

Asn

Tyr

Thr

625

Pro

Leu

Met

Asp

Pro

370

Gly

Asp

Gly

Met

Lys

450

Thr

Ala

Ala

His

Val

530

Thr

Ser

Arg

Asn

Gln

610

Trp

Val

Ile

Ala

Pro
690

Phe

Asn

Asp

Phe

Ser

435

Met

Gly

Ala

Arg

Asn

515

Val

Phe

Met

Val

Thr

595

Ile

Asn

Lys

Trp

Arg

675

Leu

Ser

Pro

Phe

Phe

420

Phe

Ser

Tyr

Ser

Gly

500

Pro

Gly

Leu

Serxr

Ile

580

Pro

Thr

His

Glu

Ala

660

Ile

Cys

Ser

Leu

Phe

405

Phe

Leu

Arg

Val

Gly

485

Lys

Phe

Lys

Gly

Ser

565

Leu

Glu

Gly

Glu

Ser

645

Gly

Gly

Thr

Arg

Val

390

Gly

Met

Leu

Leu

Val

470

Thr

Gly

Tyr

Phe

Ser

550

Pro

Asp

Asp

Ile

His

630

His

Tyr

Asn

Gln

Val

375

Asp

Tyr

Ser

Leu

Leu

455

Gly

Glu

Gln

Lys

Phe

535

Asn

Gln

Asp

Ala

Gly

615

Ile

Ala

Asp

Ser

Phe
695

Arg

Ser

Leu

Val

Tyr

440

Leu

Ser

His

Lys

Leu

520

Val

Phe

Ile

Tyr

Arg

600

Asn

Ala

Leu

Gly

Val

680

Gly

Ala

Val

His

Ser

425

Ser

Leu

Ile

Ala

Glu

505

Trp

Val

Arg

Ile

Tyr

585

Ile

Arg

Thr

Ile

Ser

665

Tyr

Phe

Leu

Ala

Val

410

Cys

Ile

Ser

Val

Asp

490

Gln

Cys

Val

Ile

Met

570

Val

Leu

Thr

Ile

Arg

650

Asp

Arg

Tyr

Phe

Glu

395

Cys

Phe

Leu

Ala

Asp

475

Ser

Ile

Asn

Val

Tyr

555

Arg

Ser

Ser

Thr

Gly

635

His

Leu

Asp

Ser

Val

380

His

Tyr

Phe

Ala

Pro

460

Leu

Lys

Thr

Ser

Leu

540

Ser

Ala

Tyr

Trp

Leu

620

Lys

Leu

Leu

Ile

Gly
700

Lys

His

Asn

His

Tyr

445

Val

Ala

Glu

Val

Phe

525

Ser

Glu

Thr

Leu

Trp

605

Ala

Met

Ala

Lys

Cys

685

Asp

His

Pro

Gly

Cys

430

Tyr

Ala

Ala

His

Glu

510

Ser

Ile

Gln

Val

Trp

590

Asp

Asp

Leu

Asp

Ser

670

Ser

Phe

Thr

Ala

Trp

415

Thr

Phe

Ser

Asp

Gln

495

Cys

Ser

Cys

Phe

Gly

575

Leu

Tyr

Gly

Thr

Tyr

655

Pro

Glu

Ser

Arg

Ser

400

Ile

Pro

Ser

Ile

Cys

480

Gly

Gly

Arg

Gly

Ala

560

Gly

Arg

Gly

Asn

Ser

640

Val

His

Asp

Lys

55



Pro Thr Pro

705
Thr

Gly Asp

Ala Tyr Val

Glu
755

Val Ser

Cys Asp Ala

770
Ile

Lys Glu

785
Glu

Asp Phe

Met Arg Gln

<210>
<211>
<212>
<213>
<400> 57

atgacgaaag
gagggaggga
ttgcctgecet
tctgtccate
cacgagttcg
cgtgcttttt
acaaccatct
ctcgggcgag
attgccactg
gcgtttactg
gaatttgaca
cgatcgttac
tacatggtgt
tctgtatgtg
tattcactgt
acgcccttcce
ctccactact
cttcagatcc
tacctatttt
aaacatacgc
gccggggect
ttcatgtccg
tctatacttg
gtggcttcca
ttcgceegett
aagggacaaa
tggtgcaatt
tccatctgtg
gtaagtgttg
gccgatgatt
attctctcat
gcggacggta
cctgtgaagg
ggtgaggatc

57
2466
DNA

Met Met

Gln

Arg Ser

710

Gly Gly

725

Ser
740

Lys
Glu Ser
Pro

Gly

Gln Asp

Lys

Tyr

Lys

Ser

Met

Thr Gln

Gly Leu

Ala Trp

760
Trp Ile
775

Leu Ala

790

Asn Arg

805

Met
820

Gly

gtgggaaagt
tgagtaaggc
gggcgctaaa
gtgcttacga
acccttggtt
tccaatggta
tccccggaat
gtatgtccat
tgttggctgce
cgtacttttt
atgagtgtgt
gcagctcaag
ccacgtgggg
tactgcttga
tttttgtcat
ggtcgctgga
cggaatacct
gtgcccgeat
cgacaggata
gtaccggaaa
tcctacgtca
tgtcgtgett
cgtactactt
tactcactgg
ccggaacaga
agagacaaat
cattttcctc
gacccacatt
ctaatccgceg
actacgtgtc

ggtgggacta
acacatggaa

agtcacatgc
ggggcgattt

Arg

Asn Arg

Trypanosoma brucei

agctgtgact
caagtcatcc
ggctgtaagc
tatacgactt
caattaccgt
cgactacatg
gcagcttacc
caacaatatc
tctcattgcg
ttccatcgta
tgcaatggcg
ttcgtggecee
tggttatatt
ttgggctcgt
tggcactgcc
gcaactgaca
gcgtgagcegt
tttcatgggc
cttcaggtcg
tccectegtg
tcttcatgtg
tttccattgt
ctctctcaag
ctatgttgtg
gcacgccgac
cactgtcgag
ccgectggta
tcttgggtcet
tattatatcg
gtacttgtgg
cgggtatcaa
tcacgagcac
tcttatacgc
acgtaagtca

Leu Leu Tyr

715
Leu Asp
730

Lys

Val
745

Lys Ile

Val Ala Asp

Cys Thr Gly

Ile
795

Lys Arg

Ser Asp Ala

810

aagggctcag
actacgttcg
acggttgtga
acttctgtcc
gcaacgcagt
agctggtacc
ggtgtagcca
tgtgtgtaca
tacgagtcat
cctgcacacc
gcgatgcttc
attggcgctt
ttcgtgcectga
gggacataca
cttgcgattt
gcattgtttg
gcccgagcegce
accctctect
ttttecttcte
gattctgtgg
tgttacaacg
acaccgggaa
atgagtcgtc
ggatctattg
agtaaggagc
tgtgggtgee
gttggtaagt
gagtttaggg
agtattaggc
ctgcgaaaca
atcactggaa
atagcaacta
catctcgcetg
cggcatatgg

Asn Leu His

Asn Met Phe

Val
750

Tyr Lys

Pro Lys Asn

765

Gln
780

Tyr Pro

Asp Tyr Glu

Tyr Tyr Arg

cacagagtga
tcgceccactgg
gtgcagtgat
gtctttatgg
acctcagcga
cgcttggceeg
ttcatcgtgt
ttecectgecatg
ctaattcgct
tgatgcgatc
tgacgttcta
tagctggtgt
acatggtagc
gcgtcagttt
gcgtaccacc
tcttegtttt
ccattcactc
tgctgttgat
gtgtccgtgce
ctgagcatcg
gctggataat
tgtcgttect
tgctgttact
ttgacctcgce
atcaagggaa
ataatccctt
tttttgtcgt
ctcattgcga
actccggtaa
atacgcctga
ttggcaatcg
ttgggaagat
attatgtgct
ctcggatagg

Phe
720

Arg

Gln
735

Leu

Met Asn

Arg Lys

Pro Ala

Gln Leu

800

Ala
815

Tyr

tggtgctggt
cggtggttct
tcttatatac
tgagcttatt
caacgggtygg

accggtggge
gctggaaatg

gttcggtagt
cagtgtcatg
aatggctggt
catgtgggta
ggcatacggg
cttccacgcet
gctgagggcg
agtggagtgg
catgtgggca
ttctaaagca
tgtggctatc
gttgttcgtg
gccgacgact
tggcttttte
gctgttgtac
ttctgcacct
agcagattgt
agcccgtggt
ctacaaatta
tgttgtccett
acgtttctcce
gttggttctt
agatgcccgt
cacaaccctt
gcttacatcc
gatatgggcc
caacagtgta

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
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tatcgcgata
gacttcaata
ggtacggatg
aagtatggtt
gttgcagacc
tacccgcecag
gaggatttca

ggttag

<210>
<211>
<212>
<213>
<400>

58
821
PRT

58

Met Thr Lys Gly Gly Lys Val

1

Asp Gly Ala

Phe Val Ala

35
Val

Ser Thr

50

Ala
65

Tyr Asp

His Glu Phe

Asp Asn Gly

Leu
115

Tyr Pro

Thr
130

Leu Gly

Met
145

Ser Ile

Ile Ala Thr

Leu Ser Val

Met
195

His Leu

Met Ala

210

Ala

Ser Ser Ser

225

Tyr Met Val

Ala Phe His

tgtgttcaga
aacctacgcc
gcgggaagac
tggtgaagat
caaagaaccg
cgaaggagat
atcgccgcaa

5

Gly
20

Glu
Thr Gly
Val Val
Ile Arg

Pro
85

Asp

Trp
100

Arg
Gly Arg
Val Ala

Asn Asn

Gly

Gly

Ser

Leu

70

Trp

Ala

Pro

Ile

Ile

agacgatccg
tatgatgcag
acaactggat
ctacaaggtg
taagtgcgat
ccaagacatg
tcgaagtgac

Trypanosoma brucei

Ala
Gly Met

Ser
40

Gly

Ala
55

Val

Thr Ser

Phe Asn

Phe Phe

Val Gly

120

His
135

Arg

Cys Val

150

Val Leu

165
Met Ala
180

Arg Ser

Met Leu
Ser

Trp

Thr
245

Ser

Ala Ser

Ala

Phe

Met

Leu

Pro

230

Trp

Val

Ala Leu

Thr Ala

Ala Gly

200

Thr
215

Phe
Ile Gly
Gly Gly

Cys Val

ctgtgtacgc
cggtccctat
aagaacatgt
atgaatgtga
gcacctggat
ttagcgaaga
gcttattatc

Val Thr

10

Lys

Ser Ala

25

Lys

Leu Pro Ala

Ile Leu Ile

Val Leu

75

Arg

Tyr Arg Ala

90

Gln
105

Trp Tyr

Thr Thr Ile

Val Leu Glu

Ile Pro

155

Tyr

Ala
170

Ile Tyr

Tyr Phe Phe

185
Glu

Phe Asp

Tyr Met

Ala Ala

235

Leu

Ile
250

Tyr Phe

Leu Leu Asp

agttcgggtt
tatacaatct
ttcagctcge
gtgaagagag
cttggatatg
ggattgacta
gtgcgtatat

Gly Ser Ala

Ser
30

Lys Ser

Ala
45

Trp Leu

Tyr Ser Val

60
Glu

Tyr Gly

Thr Gln Tyr

Met
110

Asp Tyr

Phe Pro

125

Gly

Met
140

Leu Gly

Ala Trp Phe

Glu Ser Ser

Ile Val

190

Ser

Glu
205

Asn Cys

Val
220

Arg Ser

Gly Val Ala

Val Leu Asn

Trp Ala Arg

ttatagtggt
gcacaggttt
ctacgtgtca
caaggcgtgg
cgccggcecag
cgaacaactc
gcgtcagatg

Gln
15

Ser

Thr Thr

Lys Ala
His

Arg

Ile
80

Leu

Leu Ser

95

Ser Trp

Met Gln
Arg Gly

Ser
160

Gly

Asn Ser

175

Pro Ala

Val Ala

Leu Arg

Tyr Gly

240

Met
255

Val

Gly Thr

2100
2160
2220
2280
2340
2400
2460
2466

57



Tyr

Thr

Ser

305

Leu

Ser

Ser

Arg

Thr

385

Ala

Ile

Gly

Leu

Leu

465

Phe

Lys

Cys

Leu
Pro
545

Val

Lys

Ser

Ala

290

Leu

His

Ser

Leu

Ser

370

Gly

Gly

Gly

Met

Lys

450

Thr

Ala

Ala

His

Val
530

Thr

Ser

Leu

Val

275

Leu

Glu

Tyr

Lys

Leu

355

Phe

Asn

Ala

Phe

Ser

435

Met

Gly

Ala

Arg

Asn
515

Val

Phe

Val

Val

260

Ser

Ala

Gln

Ser

Ala

340

Leu

Ser

Pro

Phe

Phe

420

Phe

Ser

Tyr

Ser

Gly

500

Pro

Gly

Leu

Ala

Leu
580

Leu

Ile

Leu

Glu

325

Leu

Ile

Ser

Leu

Leu

405

Phe

Leu

Arg

Val

Gly

485

Lys

Phe

Lys

Gly

Asn

565

Ala

Leu

Cys

Thr

310

Tyr

Gln

Val

Arg

Val

390

Arg

Met

Leu

Leu

Val

470

Thr

Gly

Tyr

Phe
Ser
550

Pro

Asp

Arg

Val

295

Ala

Leu

Ile

Ala

Val

375

Asp

His

Ser

Leu

Leu

455

Gly

Glu

Gln

Lys

Phe
535
Glu

Arg

Asp

Ala

280

Pro

Leu

Arg

Arg

Ile

360

Arg

Ser

Leu

Val

Tyr

440

Leu

Ser

His

Lys

Leu
520

Val

Phe

Ile

Tyr

265

Tyr
Pro
Phe
Glu
Ala
345
Tyr
Ala
Val
His
Ser
425
Ser
Leu
Ile
Ala
Arg
505
Trp
Val
Arg

Ile

Tyr
585

Ser

Val

Val

Arg

330

Arg

Leu

Leu

Ala

Val

410

Cys

Ile

Ser

Val

Asp

490

Gln

Cys

Val

Ala

Ser

570

Val

Leu

Glu

Phe

315

Ala

Ile

Phe

Phe

Glu

395

Cys

Phe

Leu

Ala

Asp

475

Ser

Ile

Asn

Val
His
555

Ser

Ser

Phe

Trp

300

Val

Arg

Phe

Ser

Val

380

His

Tyr

Phe

Ala

Pro

460

Leu

Lys

Thr

Ser

Leu
540
Cys

Ile

Tyr

Phe

285

Thr

Phe

Ala

Met

Thr

365

Lys

Arg

Asn

His

Tyr

445

Val

Ala

Glu

Val

Phe
525

Ser

Glu

Arg

Leu

270

Val

Pro

Met

Pro

Gly

350

Gly

His

Pro

Gly

Cys

430

Tyr

Ala

Ala

His

Glu

510

Ser

Ile

Arg

His

Trp
590

Ile

Phe

Trp

Ile

335

Thr

Tyr

Thr

Thr

Trp

415

Thr

Phe

Ser

Asp

Gln

495

Ser

Cys

Phe

Ser

575

Leu

Gly

Arg

Ala

320

His

Leu

Phe

Arg

Thr

400

Ile

Pro

Ser

Ile

Cys

480

Gly

Gly

Arg

Gly
Ser
560

Gly

Arg

58



Asn Asn Thr

595

Gln
610

Tyr Ile

Thr
625

Trp Asn

Pro Val Lys

Leu Ile Trp

Met Ala Arg

675
Pro Leu
690

Asp

Pro Thr Pro

705

Gly Thr Asp

Ala Tyr Val

Val Glu

755

Ser

Cys Asp Ala

770
Glu

Lys Ile

785
Glu

Asp Phe

Met Arg Gln

<210>
<211>
<212>
<213>
<400> 59
atggacacag
cgggtcatct
attcgtatga
aacttccgag
gactacatga
cagatcacaa
aacgatgtgt
cttctggcegt
gccatcctac
gcaatggcgg
tcatggccca
ggcttcatct

tggatgecgceg

59
2397
DNA

Pro

Thr

His

Glu

Ala

660

Ile

Cys

Met

Gly

Ser

740

Glu

Pro

Gln

Asn

Met
820

Glu

Gly

Glu

Ser

645

Gly

Thr

Met

Gly

725

Lys

Ser

Gly

Asp

Arg

805

Gly

cacaattaac
ccatactcaa
tttccattceg
cgtcggagta
gttggtatcc
gcgtccttat
gttgcttgat
acgagacgtg
ccgcccacct
cgatgctgcet
ttggtgtgct
ttgtcctgaa
gcaggtacga

Asp

Ile

His

630

His

Glu

Asn

Gln

Gln

710

Lys

Tyr

Lys

Ser

Met

790

Arg

Trypanosoma cruzi

Ala

Gly

615

Ile

Ala

Asp

Ser

Phe

695

Arg

Thr

Gly

Ala

Trp

775

Leu

Asn

Arg

600

Asn

Ala

Leu

Arg

Val

680

Gly

Ser

Gln

Leu

Trp

760

Ile

Ala

Arg

actgtgtgga
tgtatttatt
tgtgtacggc
cctcgacgag
gcttggtcgg
tcgcagggec
tcecggecatgg
gggctcgttt
aatgcgctcc
cacattctac
tacggggctyg
catggtggceg
tgccagtctg

Ile Leu Ser

Arg Thr Thr

Thr Ile Gly

635
Ile

Arg His

650
Gly Leu
665

Asp

Tyr Arg Asp

Phe Tyr Ser

Leu Leu Tyr

715
Leu Asp
730

Lys

Val
745

Lys Ile

Val Ala Asp

Cys Ala Gly

Ile
795

Lys Arg

Ser Asp Ala

810

aaatatccac
attgctcttg
aaggtcatcc
cacgggtggg
ccecgtgggcea
ctttccatgce
tttggctcag
tcaggggctg
atggctggceg
ctgtgggtgc
gcgtacggct
ctgcacgccg
ctgtgggcgt

Trp Trp Asp

605
Leu Ala
620

Asp

Lys Met Leu

Leu Ala Asp

Ser
670

Arg Lys

Met Cys Ser

685
Gly Phe
700

Asp

Asn Leu His

Asn Met Phe

Val
750

Tyr Lys

Pro Lys Asn

765

Gln
780

Tyr Pro

Asp Tyr Glu

Tyr Tyr Arg

tcgattattc
ccatttaccg
acgaatttga
atgccttttt
caaccatctt
tgggaatgag
tggcgactgt
ccatgacggc
aatacgacaa
gctcgttgeg
acatggtgtc
cggtgtgcegt
actccctgtt

Tyr Gly

Gly Asn

Thr Ser

640
Tyr Val
655

Arg His

Glu Asp
Asn

Lys

Phe
720

Arg

Gln
735

Leu

Met Asn

Arg Lys

Pro Ala

Gln Leu

800

Ala
815

Tyr

tacagcaagg
cgcctacagce
tcegtggttce
ccactggtac
tcctggacta
catgacgatg
attggctgcg
gggtcttttt
tgagtgtata
caatgcaggc
gacctgggga
ttttgctgac
ctttttggtg

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

59



ggcacggcga
cagttgatgg
cggcgeegeg
tttatgatca
ttcgggccecce
cctctcgtag
cttcatctgt
aacgaaaatt
ggctgccgcea
agagtaattg
tcgatgaaaa
Ctatctaata
ccccacggaa
atggcccgat
attatgtggt
tcgtacctgt
tacggctacc
aatcacgagc
ttgctcattc
ttgatgaagt
gaggacgacc
ccgatgatgc
gcgatcgaca
aaggtgatga
tgcgacgege
gagatgctgg
gatgacgcgt

<210>
<211>
<212>
<213>
<400>

60
798
PRT

60

ttgcgacgtg
cgttgctggt
ctgatgtccc
cctgcggagt
tctcectecceg
attccgtege
gttgtccget
taagggcaac
tgtcacgcett
gaggccttat
gcaaaggttc
acaatgagcg
tacgtgtcac
cgtataacga
attcgatgac
ggctgcgcaa
agatcacggg
acattgccac
ggcaccttgc
cgccgcacat
cgttgtgcectce
ggatgtcgtt
atatgttcag
atgtgagcgce
cagggtcgtg
cgaggcgcat
actaccgtgce

tgtgeccgecce
gttcattttc
gattcgctce
gcttgtgcetg
cgtccgtgcet
ggagcaccgt
gtggttgatc
tacttttatg
gattttgcta
ggactgggcg
cccaacgatt
ttctttacaa
aatcgcaatg
agattcaata
cgagcagaac
caacacaccg
gatcgggaat
aattggaaag
cgactatgta
ggcacgcatt
caactttggg
gctgtacaac
gcttgcctac
ggagagcaag
gctgtgcact
cgactacggce
gtacatgcgt

Trypanosoma cruzi

Met Asp Thr Ala Gln Leu Thr Leu

1

Ser Thr Ala

Ala Ile

35

Leu

Tyr Gly Lys

Ser Glu

65

Tyr

Asp Tyr Met

Phe Pro Gly

Met Leu Gly

115
Phe

Ala Trp

130

Glu
145

Thr Trp

5

Arg
20

Arg

Tyr Arg

Val Ile

Leu Asp

Ser Trp

Leu Gln

100
Met Ser
Ser

Gly Ser

Val

Ala

His

Glu

70

Tyr

Ile

Met

Val

Phe

Ile Ser

Ser
40

Tyr

Glu
55

Phe

His Gly

Pro Leu

Thr Ser

Thr Met

120

Ala
135

Thr

Ser Gly

150

Cys

Ile

25

Ile

Asp

Trp

Gly

Val

105

Asn

Val

Ala

gtggggtgga
atgtgggcat
accaaggcac
gctgcagcge
ttgtttgtgce
ccatctagtg
ggaatgattt
atttggtact
actggaccag
gtcaggcttc
cgaagcaaaa
aaccgtttte
cttgtgtttg
aagatggcac
acccctgtac
gcggacgccce
cgcacgagcc
ctgcttacgt
ctgatatgga
ggcaacagtg
tttgaggact
ctgcatgtct
aggtcgcgcece
gcgtgggtgg
gggcagtacc
cagctggagg
cgcatccgca

Gly Lys
10

Leu Asn

Arg Met
Pro

Trp

Ala
75

Asp

Arg Pro

Leu Ile

Asp Val

Leu Ala

Ala Met

155

ccccattcaa
tgcacttctc
tgcggatccg
tgctggcacce
agcacacccg
ggggcgcttt
cgcaaatact
ccattatggt
ttgcagcatc
ttttttggac
aacttgaaaa
aagacgctgc
cagcacttct
acacactatc
ttgtagacga
gcattcttge
ttgcggacgg
cgcecegtgge
ccggcagcecg
tgtaccgcga
acgacctaag
ctggggagag
acggcctggt
cggacccgaa
cgccagcgaa
acttcaaccg
atgaagggcg

Tyr Pro Leu

Val Phe Ile

30
Ile

Ser Ile

45

Phe
60

Asn Phe

Phe Phe His

Val Gly Thr

Ala
110

Arg Arg

Cys Cys Leu

125

Ala
140

Leu Leu

Thr Ala

gtccttggag
cgagatattg
tgcacgggta
acagggatac
caccggcaac
gtggaggctt
gtcgggagaa
attttatttce
atactccgga
gaatgtagag
aaaggggcat
caatttgtgg
tttcaatccg
taatccacgg
ctattacgtc
atggtgggac
caacacgtgg
gaaggcccac
ggcggaggac
catctgccce
tcgtccecacg
ccccagtcecg
gaagatctac
gaaccgcaag
ggagatccag
cggcaaacga
tggctag

Asp
15

Tyr

Ile Ala

Arg Val

Arg Ala

Trp Tyr

80

Thr
95

Ile

Leu Ser

Ile Pro

Ala Tyr

Phe
160

Leu

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2397

60



Ala

Asn

Val

Gly

Val

225

Trp

Phe

Trp

Ile

Asp

305

Phe

Pro

Val

His

Cys

385

Asn

Val

Pro

Trp

Lys

465

Leu

Ile

Glu

Arg

Leu

210

Leu

Met

Phe

Thr

Phe

290

Val

Met

Gln

Gln

Arg

370

Pro

Glu

Phe

Val

Ala

450

Gly

Ser

Leu

Cys

Ser

195

Ala

Asn

Arg

Leu

Pro

275

Met

Pro

Ile

Gly

His

355

Pro

Leu

Asn

Tyr

Ala

435

Val

Ser

Asn

Pro

Ile

180

Leu

Tyr

Met

Gly

Val

260

Phe

Trp

Ile

Thr

Tyr

340

Thr

Ser

Trp

Leu

Phe

420

Ala

Arg

Pro

Asn

Ala
165
Ala

Arg

Val

Arg

245

Gly

Lys

Ala

Arg

Cys

325

Phe

Arg

Ser

Leu

Arg

405

Ser

Leu

Thr

Asn
485

His

Met

Asn

Tyr

Ala

230

Tyr

Thr

Ser

Leu

Ser

310

Gly

Gly

Thr

Gly

Ile

390

Ala

Cys

Tyr

Leu

Ile

470

Glu

Leu

Ala

Ala

Met

215

Leu

Asp

Ala

Leu

His

295

Thr

Val

Pro

Gly

Gly

375

Gly

Thr

Arg

Ser

Phe

455

Arg

Arg

Met

Ala

Gly

200

Val

His

Ala

Ile

Glu

280

Phe

Lys

Leu

Leu

Asn

360

Ala

Met

Thr

Met

Gly

440

Trp

Ser

Ser

Arg

Met

185

Ser

Ser

Ala

Ser

Ala

265

Gln

Ser

Ala

Val

Ser

345

Pro

Leu

Ile

Phe

Ser

425

Arg

Thr

Lys

Leu

Ser

170

Leu

Trp

Thr

Ala

Leu

250

Thr

Leu

Glu

Leu

Leu

330

Ser

Leu

Trp

Ser

Met

410

Arg

Val

Asn

Lys

Gln
490

Met

Leu

Pro

Trp

Val

235

Leu

Cys

Met

Ile

Arg

315

Ala

Arg

Val

Arg

Gln

395

Ile

Leu

Ile

Val

Leu

475

Asn

Ala

Thr

Ile

Gly

220

Cys

Trp

Val

Ala

Leu

300

Ile

Ala

Val

Asp

Leu

380

Ile

Trp

Ile

Gly

Glu

460

Glu

Arg

Gly

Phe

Gly

205

Gly

Val

Ala

Pro

Leu

285

Arg

Arg

Ala

Arg

Ser

365

Leu

Leu

Tyr

Leu

Gly

445

Ser

Lys

Phe

Glu

Tyr

190

Val

Phe

Phe

Tyr

Pro

270

Leu

Arg

Ala

Leu

Ala

350

Val

His

Ser

Ser

Leu

430

Leu

Met

Lys

Gln

Tyr Asp
175

Leu Trp

Leu Thr

Ile Phe

Ala Asp
240

Ser Leu
255

Val Gly

Val Phe

Arg Ala

Arg Val
320

Leu Ala
335

Leu Phe

Ala Glu

Leu Cys

Gly Glu
400

Ile Met
415

Thr Gly

Met Asp

Lys Ser

Gly His

480

Asp Ala
495

61



Ala Asn Leu Trp Pro His Gly Ile Arg Val Thr Ile Ala Met Leu Val
500 505 510

Phe Ala Ala Leu Leu Phe Asn Pro Met Ala Arg Ser Tyr Asn Glu Asp
515 520 525

Ser Ile Lys Met Ala His Thr Leu Ser Asn Pro Arg Ile Met Trp Tyr
530 535 540

Ser Met Thr Glu Gln Asn Thr Pro Val Leu Val Asp Asp Tyr Tyr Val
545 550 555 560

Ser Tyr Leu Trp Leu Arg Asn Asn Thr Pro Ala Asp Ala Arg Ile Leu
565 570 575

Ala Trp Trp Asp Tyr Gly Tyr Gln Ile Thr Gly Ile Gly Asn Arg Thr
580 585 590

Ser Leu Ala Asp Gly Asn Thr Trp Asn His Glu His Ile Ala Thr Ile
595 600 605

Gly Lys Leu Leu Thr Ser Pro Val Ala Lys Ala His Leu Leu Ile Arg
610 615 620

His Leu Ala Asp Tyr Val Leu Ile Trp Thr Gly Ser Arg Ala Glu Asp
625 630 635 640

Leu Met Lys Ser Pro His Met Ala Arg Ile Gly Asn Ser Val Tyr Arg
645 650 655

Asp Ile Cys Pro Glu Asp Asp Pro Leu Cys Ser Asn Phe Gly Phe Glu
660 665 670

Asp Tyr Asp Leu Ser Arg Pro Thr Pro Met Met Arg Met Ser Leu Leu
675 680 685

Tyr Asn Leu His Val Ser Gly Glu Ser Pro Ser Pro Ala Ile Asp Asn
690 695 700

Met Phe Arg Leu Ala Tyr Arg Ser Arg His Gly Leu Val Lys Ile Tyr
705 710 715 720

Lys Val Met Asn Val Ser Ala Glu Ser Lys Ala Trp Val Ala Asp Pro
725 730 735

Lys Asn Arg Lys Cys Asp Ala Pro Gly Ser Trp Leu Cys Thr Gly Gln
740 745 750

Tyr Pro Pro Ala Lys Glu Ile Gln Glu Met Leu Ala Arg Arg Ile Asp
755 760 765

Tyr Gly Gln Leu Glu Asp Phe Asn Arg Gly Lys Arg Asp Asp Ala Tyr
770 775 780

Tyr Arg Ala Tyr Met Arg Arg Ile Arg Asn Glu Gly Arg Gly

785 790 795
<210> 61

<211> 402

<212> DNA

<213> Saccharomyces cerevisiae

<400> 61

atcattctgg acgtatgtgc acatgtgatt tgcttttgtt tttttaagaa tgtcgggtaa 60



taaacagatt

taaccttgcect
taaagaaaaa
atatgaatgg
aaaacaattt
attacgatta

gtttttctgg

gtttcttttt
gataatcatt
catatatata
gctgcgctat
tattgacgtg

gaggataatc

tttttttttt
aatgccttca
tagaacacca
accgtgtttc
ataaaaagat

ttttettttt

tcgegegact
cgggaatacg
cccttggaaa
agtgtattat
tatatagcca

tcectgttggt

actcagccat
tatagaacat
acatttatac
aatacattca

tg

attctaaaat

cttgcatttt
tattaaaagt
cccttaaact
tttctgttte

120

180
240
300
360
402

63



