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392
PRT

Mycobacterium tuberculosis

MISCTFEATURE
strain H37Rv

1

Met Ser Arg Ala
1

Leu Tyr

Tyr Ser

Ala Phe

50

Gly Lys

65

Asp Arg

Thr Thr

Arg Pro

Leu Ser
130

Asp

Ser

35

Pro

Asn

GIn

Arg

val

115

Ala

Leu
20

Leu
Gly

Arg

Leu

Ala

Phe

5

Leu

Glu

Asp

Asn

Ile

85

val

Phe

Ile

Gly

Tyr

Gly

His

70

ser

Leu

Asp

Gln

Ile

Ile

Phe

Trp

55

val

Leu

Glu

Leu

Ala
135

Asp

Gly

Glu

40

Leu

Asn

Ile

Gly

Thr

120

Pro

Pro

Ile

25

Lys

Gly

Phe

His

Ala

105

Tyr

Phe

Thr Ile
10

Pro Asn

Ala Leu

ser Ala

Phe Gln

75

Asp Gin
90

Lys Lys

ITle Pro

Cys Ala

Page 1

eolf-seql

Ser

Gln

Glu

Ala

60

Glu

Ala

Gly

val

Gly

Ala

Gly

Glu

45

ASp

Leu

Asn

Leu

val

125

Ala

ITe

Gly

30

Leu

Lys

Ala

Ala

Glu

110

Gly

Met

Asp

15

Ile

Ala

Tyr

Asp

val

95

Phe

His

Ala

Gly

Leu

Ala

Ala

Leu

80

Gin

val

Ala

val



val

145

Thr

Ala

Leu

Glu

Gly

Gly

ser

Ala

305

val

Gly

Lys

Glu

Lys
385

Gly

Gin

Ile

Gly

Leu

210

Trp

Ala

Leu

Ala

Gly

Leu

Gly

Gly

Gly

Asp

370

val

<210>
<211>
<212>

Gly

Leu

Ala

Glu

195

Trp

Ser

Thr

Ser

Ser

275

Leu

Arg

Gly

Pro

Thr

355

Ala

Leu

1179
DNA

Ala

Leu

Asp

val

ASp

Asn

Ser

Ala

260

Leu

Pro

Pro

Gln

val

340

Thr

val

Leu

Trp

Lys

Leu

Gly

ser

Pro

ser

Arg

Ser

325

Gly

Thr

Arg

Arg

Ala Tyr
150

Leu Leu

Ile Ser

Glu Phe

Leu Thr
215

Glu Ser
230

Leu Ser

Ser Gly

Ala Leu

Leu Ala
295

Ala Asp
310

Gln Leu

Met Gly

Lys Lys

Ala Pro

375

Asn val
390

Leu

Ala

ASp

Ile

200

Gly

Phe

Gln

Leu

Ala

280

Gln

Gly

val

Gly

Tyr

360

val

val

val

Lys

val

185

Thr

Trp

Phe

val

Ala

265

Gly

val

Pro

Ser

Met

345

Glu

eolf-seql

val

Leu

170

Ala

Asn

val

Ala

Thr

250

His

Ile

His

val

Ala

330

His

[
5]
<3

Ala

Lys
155

Ala

Asp

Thr

Gly

Gly

Ala

Gly

Ala

Gly

Gln

Pro

Page 2

Thr

Glu

Ile

Leu

Leu

Asp

Gly

Ala

300

Ala

Gly

Ser

Ala

Ala
380

Leu

Leu

Asnh

205

Leu

Pro

Phe

Ser

Gly

Ser

Ala

Ser

Ser

Ala

365

Gly

Ile

val

Lys

Gly

Phe

Gly

Gly

Leu

270

ser

Thr

Ala

Gln

Gly

Ala

Gly

Asn

Ala

175

Gly

Leu

Ser

Leu

Ala

255

Ala

Gly

Arg

Glu

Gly

Ala

Gly

Gly

Ala

160

Thr

Lys

Arg

Thr

240

Ala

Ser

Phe

Gln

Gln

320

Met

Ser

Gln



<213>

<220>
<221>
<223>

<400> 2
atgagcagag

ctggggattg
aaagccctgg
gacaaatacg
gatcgtcagc
atcctggagg
tacatcccgg
gcgatggccg
actcaactcc
atcatttcgg
acaaacgcgc
ctgttctctc
ggcgcgacca
tcgtcgggcet
ggcattgggg
tcaactcggc
gtcggcgggc
ggcatgggcyg
tcggaaggcg
ggcggtgggc
<210> 3

<211> 392

<212>
<213>

<220>
<221>
<223>

<400> 3

PRT . .
Mycobacterium tuberculosis

misc_feature
Strain H37Rv

cgttcatcat
gaatacccaa
aggagctggc
ccggcaaaaa
tcatcagcect
gcgccaagaa
tcgtcgggca
tagtgggcgg
tcaaattgct
atgtggcgga
tcaacggcect
gagggtggtc
gcggcttgtc
tggctcacgc
gcgggtccgg
aggcgctacg
agtcgcagct
gcatgcaccc
€g9gcggcggg
aaaaggtgct

MISC_FEATURE
Strain CDC1551

Mycobacterium tuberculosis

cgatccaacg
ccaagggggt
agcagcgttt
ccgcaaccac
gatccacgac
aggtctcgag
cgccctatcg
cgcgcttgec
tgccaaattg
catcatcaag
gaaagagctt
gaacctggag
gcaagtgact
ggatagcctg
ttttgggggc
gccccgagcet
ggtctccgeg
ctcttcgggg
cactgaagac

ggtacgaaac

eolf-seql

atcagtgcca
atcctttact
ccgggtgatg
gtgaattttt
caggccaacg
ttcgtgcgcec
gccgecttec
tacttggtcg
gcggagttgg
ggcaccctcg
tgggacaagc
tccttetttg
ggcttgttcg
gcgagctcag
ttgccgagcec
gatggcccgg
cagggttccc
gcgtcgaaag
gccgagegeg
gtcgtctaa

ttgacggctt
cctcactaga
gctggttagg
tccaggaact
cggtccagac
cggtggctgt
aggcgccgtt
tgaaaacgct
tcgeggecgce
gagaagtgtg
tcacggggtg
cgggcgtccc
gtgcggccgg
ccagcttgec
tggctcaggt
tcggegecge
aaggtatggg
ggacgacgac

cgccagtcga

gtacgacctt
gtacttcgaa
ttcggccgeg
ggcagacctc
gacccgcgac
ggacctgacc
ttgcgcgggc
gatcaacgcg
cattgcggac
ggagttcatc
ggtgaccgga
cggcttgacc
tctgtccgea
cgccctggec
ccatgccgec
tgccgagceag
cggacccgta
gaagaagtac

agctgacgcg

Met Ser Arg Ala Phe Ile Ile Asp Pro Thr Ile Ser Ala Ile Asp Gly
1 15

5

10

Leu Tyr Asp Leu Leu Gly Ile Gly Ile Pro Asn Gln Gly Gly Ile Leu
20 30

25

Page 3

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

1020
1080
1140
1179



Tyr

Ala

Gly

65

Asp

Thr

Arg

Leu

val

145

Thr

Ala

Leu

Glu

Gly

Gly

Gly

Ser

Gly

Ser

Phe

50

Lys

Arg

Thr

Pro

Ser

130

Gly

Gln

Ile

Gly

Leu

210

Trp

Ala

Leu

Ala

Gly

Ser
35

Pro

Asn

Arg

val

115

Ala

Gly

Leu

Ala

Glu

195

Trp

Ser

Thr

ser

Ser

275

Leu

Leu

Gly

Arg

Leu

Ala

Leu

ASp

val

Asp

Asn

Ala
260

Leu

Pro

Glu

Asp

Asn

Ile

85

val

Phe

Leu

Lys

Ile

Trp

Lys

Leu

Gly

Ser

Pro

Sser

Tyr

Gly

His

70

Ser

Leu

Asp

Gln

Ala

150

Leu

Ile

Glu

Leu

Glu

230

Ser

Ala

Leu

Phe

Trp

55

val

Leu

Glu

Leu

Ala

135

Tyr

Leu

ser

Phe

Thr

215

ser

%]
m
=

Gly

Leu

Ala
295

Glu
40

Leu

Asn

Gly

Thr

120

Pro

Leu

Ala

Asp

Ile

200

Gly

Phe

Leu

Ala
280

Gln

Lys

Gly

Phe

His

Ala

105

Tyr

Phe

val

Lys

val

185

Thr

Trp

Phe

Ala
265

Gly

val

eolf-seql

Ala Leu Glu

ser

Phe

AsSp

90

Lys

Ile

Cys

val

Leu

170

Ala

Asn

val

Ala

Thr

250

Ile

His

Ala

Gln

75

Gln

Lys

Pro

Ala

Asp

Ala

Thr

Gly

Gly

Ala

Gly

Ala

Page 4

Ala

60

Glu

Ala

Gly

val

Gly

Thr

Glu

Leu

Asp

Gly

Ala
300

Glu

45

Asp

Leu

Asn

Leu

val

125

Ala

Leu

Leu

Asn
205

Leu

Pro

h"
=5
m

Ser

Gly

Ser

Leu

Lys

Ala

Ala

Glu

110

Gly

Met

Ile

val

Lys

Gly

Phe

Gly

Gly

Leu

270

ser

Thr

Ala

Tyr

Asp

val

95

Phe

His

Ala

Asn

Ala

175

Gly

Leu

Ser

Leu

Ala

255

Ala

Gly

Arg

Ala

Ala

Leu

80

Gln

val

Ala

val

Ala

160

Ala

Ile

Lys

Arg

Thr

240

Al

o3}

Ser

Phe

Gln



Ala

305

val

Gly

Lys

Glu

Lys
385

Leu

Gly

Gly

Gly

370

val

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

<220>
<221>
<223>

<400>

Met Ser Arg Ala Phe
1

Leu

Tyr

Ala

65

Asp

Thr

Arg

4
3
P

Arg

Gly

Pro

Thr

355

Ala

Leu

92
RT

Pro

GlIn

val

340

Thr

Glu

val

Arg

Ser

325

Gly

Thr

Arg

Arg

Ala

310

GIn

Met

Lys

Ala

Asn
390

Asp

Leu

Gly

Lys

Pro

375

val

Gly

val

Gly

Tyr

val

val

eolf-seql

Pro val Gly
315

Ser Ala GIn
330

Met His Pro
345

Ser Glu Gly

Glu Ala Asp

Mycobacterium tuberculosis

MISC_FEATURE
Strain F11

4

5

Tyr Asp Leu Leu
20

Ser Ser Leu Glu

Phe Pro Gly Asp

50

Lys—Asn-Arg—-Asn

Arg Gln Leu Ile

85

Thr Arg Asp Ile

100

Pro val Ala val

115

Ile

Gly

Tyr

Ile

Ile

Phe

Asp

Gly

Glu
40

Gly Trp Leu

—His—val -Asn—

70

ser

Leu

Asp

55

Leu

Glu

Leu

Ile

Gly

Thr
120

Pro Thr Ile
10

ITe Pro Asn
25

Lys Ala Leu

Gly Ser Ala

Phe-Phe-Gln-

His Asp Gln
90

Ala Lys Lys
105

Tyr Ile Pro

Page 5

Ala

Gly

ser

Ala

Ala
380

Ser

Gln

Glu

Ala
60

Glu

Ala

Gly

val

Ala

ser

Ser

Ala

365

Gly

Ala

Gly

Glu

45

Asp

-Leu--

Asn

Leu

val
125

Ala

GIn

Gly

Ile
Gly
30

Leu

Lys

Ala-

Ala

Glu
110

Gly

Glu Gln
320

Gly Met
335
Ala ser

Gly Thr

Gly Gln

Asp Gly

15

Ile Leu

Ala Ala

Tyr Ala

Asp-—-Leu—
80

val GIn
95

Phe val

His Ala



Leu

val

145

Thr

Ala

Leu

Glu

Gly

Gly

Ser

Gly

Ala

305

val

Lys

Glu

Lys

Ser

130

Gly

Gln

Ile

Gly

Leu

210

Trp

Ala

Leu

Gly

290

Leu

Gly

Gly

Gly

Asp

370

val

Ala

Gly

Leu

Ala

Glu

195

Trp

Ser

Thr

Ser

Ser

275

Leu

Arg

Gly

Pro

Thr

355

Ala

Leu

Ala

Ala

Leu

Asp

val

AsSp

Asn

ser

Ala

260

Leu

Pro

Pro

Glin

val

340

Thr

Glu

val

Phe

Leu

Trp

Lys

Leu

Gly

Ser

Pro

ser

Arg

Ser

325

Gly

Thr

Arg

Arg

Gln

Ala

150

Leu

Glu

Leu

Glu

230

Leu

Ser

Ala

Leu

Ala

310

Gln

Met

Lys

Ala

Asn
390

Ala

135

TYyr

Leu

Ser

Phe

Thr

215

Ser

ser

Gly

Leu

Ala

295

Asp

Leu

Gly

Lys

Pro

375

val

Pro

Leu

Ala

Asp

Ile

200

Gly

Phe

Gln

Leu

Ala

280

Gln

Gly

val

Gly

Tyr

360

val

val

Phe

val

Lys

val

185

Thr

Trp

Phe

val

Ala

265

Gly

val

Pro

Ser

Met

345

ser

Glu

eolf-seql

Cys Ala
val Lys

155

Leu Ala

170

Ala Asp

Asn Ala

val Thr

Ala Gly

Thr Gly

250

His Ala

Ile Gly

His Ala

val Gly

Ala Gln

330

His Pro

Glu Gly

Ala Asp

Page 6

Gly

140

Thr

Glu

Ile

Leu

Gly

val

Leu

Asp

Gly

Ala

300

Ala

Ala

Ala
380

Ala

Leu

Leu

Ile

Asn

205

Leu

Pro

Phe

Ser

Gly

Ser

Ala

ser

wn
m
-3

Ala
365

Gly

mMet

Ile

val

Lys

Gly

Phe

Gly

Gly

Leu

270

ser

Thr

Ala

Glin

Gly

Ala

Asn

Ala

175

Gly

Leu

Ser

Leu

Ala

255

Ala

Gly

Arg

Glu

Gly

Gly

val

Ala

160

Ala

Ile

Lys

Arg

Thr

240

Ala

Ser

Phe

Gln

Gln

320

Met

Thr

GIn



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

<220>
<221>
<223>

<400>

5
3
P

92
RT

Mycobacterium tuberculosis

MISCTFEATURE
Strain Haarlem A

5

Met Ser Arg Ala Ehe Ile Ile Asp
1

Leu Tyr

Tyr Ser

Ala Phe
50

Gly Lys
65

Asp Arg

Thr Thr

Arg Pro

Leu Ser

130

val Gly
145

“Thr-GIn-

Ala Ile

Leu Gly

Glu Leu
210

Asp

Ser

35

Pro

Asn

Gln

Arg

val

115

Ala

Gly

Leu

Ala

Glu
195

Trp

Leu Leu Gly Ile Gly
20

Leu Glu Tyr Phe Glu
40

Gly Asp Gly Trp Leu
55
Arg Asn His val Asn

Leu Ile Ser Leu Ile
85

Asp Ile Leu Glu Gly
100

Ala val Asp Leu Thr
120

Ala Phe Gln Ala Pro
135

Ala Leu Ala Tyr Leu
150

165

Asp Ile Ile Ser Asp
180

val Trp Glu Phe Ile
200

Asp Lys Leu Thr Gly
215

Pro

Ile

25

Lys

Gly

Phe

His

Ala

105

Tyr

Phe

val

Leu-Lys Leu-Leu Ala—Lys

val
185

Thr

Trp

eolf-seql

Thr Ile
10

Pro Asn
Ala Leu
ser Ala
Phe Gln

75

Asp Gln

90

Lys Lys

ITe Pro

Cys Ala

val Lys

Leu Ala

170

Ala Asp

Asn Ala

val Thr

Page 7

Ser

Gln

Glu

Ala

60

Glu

Ala

Gly

val

Gly

Thr

Ile

Leu

Gly

Ala Ile
Gly Gly
30
Glu Leu
45
AsSp Lys
Leu Ala
Asn Ala
Leu Glu

110

val Gly
125

Ala Met

Leu Ile

-Glu-Leuval

Ile Lys
190

Asn Gly
205

Leu Phe

Asp Gly
15

Ile Leu

Ala Ala

Tyr Ala

Asp Leu

80

val Gln

95

Phe val

His Ala

Ala val

Asn Ala
160

Ala-Ala-

175

Gly Ile

Leu Lys

ser Arg



Gly

Gly

Ser

Gly

Ala

305

val

Gly

Lys

Glu

Lys
385

Trp

Ala

Leu

Ala

Gly

Leu

Gly

Gly

Gly

Asp

370

val

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

<220>
<221>
<223>--Strain €

<400>

1

Ser

Thr

Ser

Ser

275

Leu

Arg

Gly

Pro

Thr

355

Ala

Leu

392
PRT . .
Mycobacterium tuberculosis

6

Asn

Ser

Ala

260

Leu

Pro

Pro

Gln

val

340

Thr

Glu

val

Leu

Gly

ser

Pro

ser

Arg

ser

325

Gly

Thr

Arg

Arg

MISC_FEATURE

Glu

230

Leu

Ser

Ala

Leu

Ala

310

Gln

Met

Lys

Ala

Asn
390

Ser

Ser

Gly

Leu

Ala

295

Asp

Leu

Gly

Lys

Pro

375

val

Phe

Gln

Leu

Ala

280

Gin

Gly

val

Gly

Tyr

360

val

val

Phe

val

Ala

265

Gly

val

Pro

ser

Met

345

ser

Glu

Met Ser Arg Ala pPhe Ile Ile Asp Pro
5

eolf-seql

Ala Gly
235

Thr Gly

250

His Ala

Ile Gly

His Ala

val Gly

Ala Gln

330

His Pro

Glu Gly

Ala Asp

Thr Ile
10

Leu Tyr Asp Leu Leu Gly Ile Gly Ile Pro Asn
20 25

Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu
35 40

Page 8

val

Leu

Asp

Gly

Ala

300

Ala

Gly

Ser

Ala

Ala
380

Ser

Gln

Glu

Pro

Phe

Ser

Gly

Ser

Ala

Ser

Ser

Ala

365

Gly

Ala

Gly

Gly

Gly

Leu

270

ser

Thr

Ala

Gln

Gly

Leu

Ala

255

Ala

Gly

Arg

Glu

Gly

Ala

Gly

Gly

Thr

240

Ala

Ser

Phe

Gln

Gin

320

Met

ser

Thr

Gln

Ile Asp Gly

15

Gly Ile Leu

30

Glu Leu Ala Ala

45



Gly

65

Asp

Thr

Arg

Leu

val

145

Thr

Ala

Leu

Glu

Ser

Gly

Ala
305

Phe

50

Lys

Arg

Thr

Pro

ser

130

Gly

Gln

Ile

Gly

Leu

210

Trp

Ala

Leu

Gly

Leu

Pro

Asn

Gln

Arg

val

115

Ala

Gly

Leu

Ala

Glu

195

Trp

Ser

Thr

Ser

Ser

275

Leu

Arg

Gly

Arg

Leu

Ala

Ala

Leu

Asp

val

Asp

Asn

Ser

Ala

260

Leu

Pro

Pro

ASp

ASn

Ile

85

Ile

val

Phe

Leu

Trp

Lys

Leu

Pro

ser

Arg

Gly

His

70

ser

Leu

Asp

Gln

Ala

150

Leu

Glu

Leu

Glu

230

Leu

ser

Ala

Leu

Ala
310

Trp

55

val

Leu

Glu

Leu

Ala

135

Tyr

Leu

Ser

Phe

Thr

215

ser

Ser

Gly

Leu

Ala

295

Asp

Leu

ASN

Gly

Thr

120

Pro

Leu

Ala

Asp

Ile

200

Gly

Phe

Gln

Leu

Ala

280

Gln

Gly

Gly

Phe

His

Ala

105

Tyr

Phe

val

Lys

val

185

Thr

Trp

Phe

val

Ala

265

Gly

val

Pro

eolf-seql

ser Ala Ala
60

Phe
ASp

90

Lys

Cys

val

Leu

170

Ala

Asn

val

Ala

Thr

250

Ile

His

Gln

75

Gln

Lys

Pro

Ala

Asp

Ala

Thr

Gly

Gly

Ala

Gly

Ala

Glu

Ala

Gly

val

Gly

Thr

Glu

Leu

Gly

val

Leu

Asp

Gly

Ala

300

Ala

ASp

Leu

Asn

Leu

val

125

Ala

Leu

Leu

Ile

Asnh

205

Leu

Pro

Gly

Ser

Lys

Ala

Ala

Glu

110

Gly

Met

Ile

val

Lys

Gly

Phe

Gly

Gly

Leu

270

Ser

Thr

Ala

Tyr

Asp

val

95

Phe

His

Ala

Asn

Ala

175

Gly

Leu

Ser

Leu

Ala

255

Gly

Arg

Glu

Ala

Leu

80

Gln

val

Ala

val

Ala

160

Ala

Ile

Lys

Arg

Thr

240

Ala

Gln

Gln
320



val

Gly

Lys

Glu

Lys
385

Gly

Gly

Gly

Asp

370

val

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

<220>
<221>
<223>

<400>

1

Leu

Tyr

Ala

Gly

65

Asp

Thr

Arg

Leu

Tyr

ser

Phe

50

LyS

Arg

Thr

Pro

ser
130

Gly

Pro

Thr
355

Ala

Leu

7
392
PRT

Gln

val

340

Thr

Glu

val

ser

325

Gly

Thr

Arg

Arg

Gln

Met

Lys

Ala

Asn
390

Leu

Gly

Lys

Pro

375

val

Mycobacterium bovis

MISC_FEATURE
Strain BCG

7

Asp

Ser

35

Pro

Asn

Gln

Arg

val

115

Ala

Leu

20

Leu

Gly

Arg

Leu

Asp

100

Ala

Ala

Met Ser Arg val Phe
5

Leu

Glu

ASp

Asn

Tle

85

Ile

val

Phe

Ile

Gly

Tyr

Gly

His
70

-Ser

Leu

Asp

Gln

Ile

Ile

Phe

Trp

55

val

Leu

Glu

Leu

Ala
135

val

Gly

TYyr

360

val

val

Asp

Gly

Glu

40

Leu

Asn

Ile

Gly

Thr

120

Pro

Ser
Met
345

Ser

Glu

Pro

Ile

25

Lys

Gly

Phe

His

Ala

105

Tyr

Phe

eolf-seql
Ala Gln Gly
330

His Pro Ser

Glu Gly Ala

Ala Asp Ala
380

Thr Ile Ser
10

Pro Asn Gln

Ala Leu Glu

Ser Ala Ala
60

Phe GIn Glu
75

Asp Gln Ala-

20

Lys Lys Gly
ITe Pro val

Cys Ala Gly
1

Page 10

Ser

Ser

Ala

365

Gly

Ala

Gly

Glu

45

Asp

Leu

Asn

Leu

val

125

Ala

Gln

Gly

Ile

Gly

30

Leu

Lys

Ala

Ala

Glu
110

Gly

Met

Gly

Ala

Gly

Gly

Asp

15

Ile

Ala

Tyr

Asp

val

95

Phe

His

Ala

Met

Ser

Thr

Gly

Leu

Ala

Leu
80

-Gln

val

Ala

val



val

145

Thr

Ala

Leu

Glu

Gly

Gly

Gly

Ser

Gly

Ala

305

val

Lys

Glu

Lys
385

Gly

GIn

Ile

Gly

Leu

210

Trp

Ala

Leu

Ala

Gly

Leu

Gly

Gly

Gly

370

val

<210>
<211>
<212>

Gly

Leu

Ala

Glu

195

Trp

Ser

Thr

Ser

Ser

275

Leu

Arg

Gly

Pro

Thr

355

Ala

Leu

110
PRT

Ala

Leu

Asp

val

Asp

Asn

Ser

Ala

260

Leu

Pro

Pro

GlIn

val

340

Thr

Glu

val

Leu

LysS

Ile

Trp

Lys

Leu

Gly

ser

Pro

ser

Arg

ser

325

Gly

Thr

Arg

Arg

Ala
150

Leu

Glu

Leu

Glu

230

Leu

Ser

Ala

Leu

Ala

310

Gln

Met

Lys

Asn
390

Tyr

Leu

ser

Phe

Thr

215

Ser

ser

Gly

Leu

Ala

295

Asp

Leu

Gly

Lys

Pro

375

val

Leu

Ala

Asp

Ile

200

Gly

Phe

Gln

Leu

Ala

280

Gln

Gly

val

Gly

Tyr

360

val

val

val

Lys

val

185

Thr

Trp

Phe

val

Ala

265

Gly

val

Pro

Ser

Met

345

Ser

Glu

eolf-seql

val Lys Thr

Leu

170

Ala

Asn

val

Ala

Thr

250

His

Ile

His

val

Ala

330

His

Glu

Ala

Page 11

155

Ala

Asp

Ala

Thr

Gly

Gly

Ala

Gly

Ala

Gly

Gln

Pro

Gly

Asp

Glu

Leu

Gly

val

Leu

Asp

Gly

Ala

300

Ala

Gly

Ser

Ala

Ala
380

Leu

Leu

Asn

205

Leu

Pro

Phe

Ser

Gly

Ser

Ala

Ser

Ser

Ala

365

Gly

Ile

val

Lys

190

Gly

Phe

Gly

Gly

Leu

270

Ser

Thr

Ala

Gln

Asn

Ala

175

Gly

Leu

Ser

Leu

Ala

255

Ala

Gly

Arg

Glu

Gly

Ala

Gly

Gly

Ala

160

Ile

Lys

Arg

Thr

240

Ala

Ser

Phe

Gln
320

Met

Ser

Gln



<213>

<220>
<221>
<222>

<400>

Met Arg

Met Ser

Ala val

Asn Ala

Ala GIn

Ala Ala

Ile Gly
70

<210>
<211>
<212>
<213>
<400>
Met Ser
1

Ala Phe

Glu Gln

Ala Ala
50

val Asn
65

Gly Thr

Mycobacterium tuberculosis

mat_peptide
(29)..(110)

8
Leu Ser
-25

Leu Thr
-10

Ile Asn

Thr Asp

ser Tyr
40

Met Ala
55

Leu val

9
97
PRT

Leu

val

Thr

Pro

25

Leu

Ala

Glu

Thr

Gly

Thr

10

Gly

Arg

Gln

ser

Ala

Ala

Cys

Ala

Asn

Leu

val
75

Leu

Gly

Asn

Ala

Phe

Gln

60

Ala

Ser
-20
val
Tyr
Ala
Leu
45

Ala

Gly

Mycobacterium tuberculosis

9

Leu Leu

Ala Ala
20

Ala Ala

2
2

Phe Gln

Thr Leu

Tyr val

Asp Ala His
5

Lys

Met

Ala

Leu

Ala
85

Ala

ser

Ala

ASp

70

Ala

Gly

Ala

His

55

val

ASp

Ile

Leu

Gln

40

Ala

Ala

Ala

Pro

Met

25

Ala

Arg

Gln

Ala

eolf-seql

Ala Gly

Ala Ser

Gly GIn
15

GIn Phe
30

Ala Ala

val Pro

Ser Cys

Gln Leu
10

Arg His

Phe His

Phe val

Ala Asn
75

Ala Ala
90

Page 12

val

Ala

-1

val

Asn

Pro

Gly

Asn
80

val

Thr

Gln

Ala

60

Leu

Ser

Gly
Asp
1

val

Pro
Ala

65

Asn

Ala

Gly
45
Ala

Gly

Thr

Ala
-15

Pro

Ser
Pro
50

Ala

Tyr

Ser

Gly

30

Glu

Ala

Glu

Tyr

val

val

Ala

Pro

35

Gln

Gln

Gln

15

Gln

ser

Ala

Ala

Thr
95

Ala

Asp

Leu

20

val

Arg

Tyr

Ser

Ala

Ser

Lys

Ala

80

Gly



Phe

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

<400>

10
94
PRT

Mycobacterium tuberculosis

10

Met Thr Ile Asn

1

Ile

Arg

Ala

Tyr

65

Asn

Arg

Asp

Cys

50

Glu

Met

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

<400>

Ala

val

35

Gln

Gin

Ala

11
132
PRT

Gln

20

Leu

Glu

Ala

GlIn

Tyr Gln Phe Gly Asp

5

Ala

Ala

Phe

Asn

Thr
85

Ala

Ala

Ile

Ala

70

Asp

ser

Gly

Thr

55

His

ser

Leu

Asp

40

GlIn

Gly

Ala

Glu

25

Phe

Leu

Gln

val

mMycobacterium tuberculosis

11

Thr Ala Ala Ser
1

Ala

Gly

Leu

val

65

Asp

Ile

Gly

Gly

50

Gly

Thr

Ala

Pro

Gly

35

val

ser

Ala

Leu

Ile

20

Ser

val

Ala

val

Asn
100

Asp
5

Gly
Pro
Asp
Pro
Asp

85

Gly

Asn

Gln

Thr

Asn

Ala

70

Gly

His

Phe

Ala

val

Asn

55

Ala

Ala

His

Gln

Met

His

40

Gly

ser

Pro

Pro

Leu

Ala

25

Ile

Asn

Leu

Ile

Gly
105

eolf-seql

val

10

Ala

Trp

Gly

Lys

Gly
90

Ser

10

Ile

Gly

Gly

Gly

Asn
90

Asp

Glu

Gly

Arg

val

75

ser

Gln

Ala

Pro

Ala

Ile

75

ser

Ala

Gly
Asn
60

Gln

Ser

Gly

Gly

Thr

Arg

60

Ser

Ala

Asp val Ile

pPage 13

His

Gln

Ala

45

Phe

Ala

Trp

Gly

Gln

Ala

45

val

Thr

Thr

Ser

Gly

Ala

30

Gly

Gln

Ala

Ala

Gln

Ile

30

Phe

Gln

Gly

Ala

val
110

Ala

15

Ser

val

Gly

Gly

15

Arg

Leu

Arg

Asp

Met

95

Thr

Met

val

val

Ile

Asn
80

Phe

Ser

Gly

val

val

80

Ala

Trp



eolf-seql

GIn Thr Lys Ser Gly Gly Thr Arg Thr Gly Asn val Thr Leu Ala Glu
115 120 125

Gly Pro Pro Ala

130
<210> 12
<211> 195
<212> PRT

<213> Mycobacterium tuberculosis

<400> 12

Ala Pro Pro Ala Leu Ser Gln Asp Arg Phe Ala Asp Phe Pro Ala Leu
1 5 10 15

Pro Leu Asp Pro Ser Ala Met val Ala GIn val Gly Pro §1n val val
20 25 0

Asn Ile Asn Thr Lys Leu Gly Tyr Asn Asn Ala val Gly Ala Gly Thr
35 40 45

Gly 1Ile val Ile Asp Pro Asn Gly val val Leu Thr Asn Asn His val
50 55 60

Ile Ala Gly Ala Thr Asp I1le Asn Ala Phe Ser val Gly Ser Gly Gln
65 70 75 80

Thr Tyr Gly val Asp val val Gly Tyr Asp Arg Thr GIn Asp ga] Ala
85 90 5

val Leu GIn Leu Arg Gly Ala Gly Gly Leu Pro Ser Ala Ala Ile Gly
100 105 110

Gly Gly val Ala val Gly Glu Pro val val Ala Met Gly Asn Ser Gly
115 120 125

Gly GIn Gly Gly Thr Pro Arg Ala val pro Gly Arg val val Ala Leu
130 135 140

Gly -GIn-Thr val Gln -Ala Ser-Asp-Ser-Leu Thr Gly-Ala- Glu Glu-Thr
145 150 155 160

Leu Asn Gly Leu Ile Gln Phe Asp Ala Ala Ile GIn Pro Gly Asp Ser
165 170 175

Gly Gly pro val val Asn Gly Leu Gly GIn val val Gly Met Asn Thr
180 185 190

Ala Ala ser
195

Page 14



eolf-seql

Pro Glu Ile

<210> 13

<211> 391

<212> PRT

<213> Mycobacterium tuberculosis
<400> 13

Met val Asp Phe Gly Ala Leu Pro

1 5

Tyr

Asp

val

Leu

65

Ala

Ala

Glu

Gln

Trp

Thr

ser

Asp

Gln

Ala Gly Pro Gly Ser Ala Ser
20

Ser val Ala Ser Asp Leu Phe
35 40

val Trp Gly Leu Thr val Gly
50 55

Met val Ala Ala Ala Ser Pro
70

Gly Gln Ala Glu Leu Thr Ala
85

Tyr Glu Thr Ala Tyr Gly Leu
100

Asn Arg Ala Glu Leu Met Ile
115 120

Asn Thr Pro Ala Ile Ala val
130 135

Ala GIn Asp Ala Ala Ala Met
150

Ala Thr Ala Thr Leu Leu Pro
165

Ala Gly Gly Leu Leu Glu GIn
i . i e

Thr Ala Ala Ala Asn GIn Leu
195 200

Gln Leu Ala GIn Pro Thr GIn
210 215

Gly Leu Trp Lys Thr val Ser
230

10

Leu val Ala
25

Ser Ala Ala

Ser Trp Ile

Tyr val Ala
75

Ala G1n val
90

Thr val Pro
105

Leu Ile Ala

Asn Glu Ala

Phe Gly Tyr
155

Phe Glu Glu
170

Ala Ala Ala

185

Met Asn Asn

Gly Thr Thr

Pro His Arg
235

page 15

Asn

Ala

Ser

Gly

60

Trp

Arg

Pro

Thr

Glu

140

Ala

Ala

val

val

Pro

220

Ser

Ser Ala

Ala Glin
30

Ala Phe
45

Ser Ser
Met Ser
val Ala
Pro val

110

Asn Leu

125

Tyr Gly

Ala Ala

Pro Glu

Glu Glu

Arg

15

Met

Gln

Ala

val

Ala

95

Ile

Leu

Glu

Thr

Met

175

Ala

190—

Pro Gln
205

Ser Ser

Pro Ile

Ala

Lys

Ser

Met

Trp

ser

Gly

Thr

80

Ala

Gly

Met

Ala

160

Thr

Ser

Leu

Leu

Asn
240



Met

Ser

Ala

Met

val

305

Pro

Ala

Gln

Gly

Pro
385

val

Met

Ala

Ser

290

Ala

Gln

Leu

Met

Gly

His

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

<400>

1

Ser

Gly

val

Met

65

Ala

Gly

val

Ser

50

Ala

Leu

Ser Met

Thr Asn
260

Ala Gln
275

Ser Leu

Ala Asn

Ala Trp

Pro Leu
340

Leu Gly
355

Leu Ser

ser Pro

14
423
PRT

Ala

245

Thr

Ala

Gly

Leu

Ala

325

Thr

Gly

Gly

Ala

Asn

Leu

val

Ser

Gly

310

Ala

Ser

Leu

val

Ala
390

Asn

Ser

Glin

Ser

295

Arg

Ala

Leu

Pro

Leu

375

Gly

ser

Thr

280

Leu

Asn

Thr

val

360

Arg

Met

Met

265

Ala

Gly

Ala

Gln

Ser

345

Gly

val

Mycobacterium tuberculosis

14

Pro Gly
20

Ala Ala
35
Thr Leu

Ala Ala

Ala Lys

Pro

Glu

Ile

Ala

Glu

Glu

Leu

val

Thr

70

Thr

Met Asp Phe Gly Leu Leu Pro
5

Ser

Thr

Glu

55

Pro

Ala

Pro

Met

Ser

40

Pro

Tyr

Thr

Glu

Leu

25

Ala

Trp

val

Gln

eolf-seql

ser Met
250

Leu Lys

Ala GlIn

ser Ser

Ser val

315

Ala val
330
Ala Ala

Gln Met

Pro Pro

val Asn
10

Ala Ala

Ala val

Met Gly

Gly Trp

75

Ala Arg

Page 16

Thr

Gly

Asn

Thr

Glu

Gly

Arg

ser

ser
Pro
60

Leu

Ala

Asn

Phe

Gly

Leu

Ser

Pro

Arg

Ala

365

Pro

Ser

Ala

Tyr

45

Ala

Ala

Ala

ser

Ala

270

val

Gly

Leu

Ala

Arg

Tyr

Arg

Ala

30

Gly

Ala

Ala

Ala

Gly

Pro

Arg

Gly

ser

Ala

335

Pro

Ala

val

Met

15

Trp

ser

Ala

Thr

Glu

val

Ala

Gly

val

320

Arg

Gly

Gly

Met

Tyr

Asp

val

Ala
80

Ala



Phe

Asn

Asn

Ala

145

Ala

Ala

Ala

Leu

Ser

225

Ala

Ala

Thr

Gly

Pro

305

Trp

Thr

Gly

Arg

ser

130

GIn

Ser

Gly

val

Ser

210

Gly

Gln

Leu

Asn

Leu

290

Glu

val

Thr

Phe

Thr

Ser

115

Ala

Asp

Ala

Pro

Ala

195

Asp

Leu

Pro

Tyr

Thr

275

Gly

Pro

Gly

Thr

Ser

Ala

100

Arg

Ala

Ala

Leu

Ala

180

Asp

Ile

Leu

Ile

Ile

260

Pro

His

Ala
340

ser

85

Phe

Leu

Ile

Ala

Pro

165

Ala

Ala

Leu

Gly

vat

245

Ala

Arg

Thr

Trp

Ala

325

Ala

Ser

Ala

Met

Ala

val

150

Pro

Ala

Gln

Ser

Ile

230

Ile

ser

Pro

Gln

Gly

Ala

Pro

Ala

Met

Ser

Ala

135

Met

Phe

Ala

Ala

Ala

215

Ala

Pro

Ile

Trp

Gly

Pro

Leu

Glu

Gly

Thr

Leu

120

Thr

Tyr

Thr

Ala

Thr

200

Leu

ser

Thr

Ala

His

280

Phe

val

Ile

Ala

val

105

val

Gln

Ser

Pro

Ala

185

Leu

Ala

Thr

Pro

Thr

265

Ile

Pro

Gly

Gly

Gln

345

Asp

eolf-seql

90

Pro Pro

Ala Ala

Ala Glu

Tyr Glu
155

Pro val
170

Thr Gln

Ala GlIn

Ala Asn

Leu Asn
235

Ile Gly
250

Gly Ser

Gly Leu

Leu Ser

Gly Ala
315

Ala Leu
330

Leu Ala

Pro Thr
Page 17

ser

Asn

Tyr

140

Gly

Gln

Ala

Leu

Ala

220

Pro

Glu

Ile

Tyr

ser

300

Ala

Ser

val

Ala

Leu

Ile

125

Ala

Ala

Gly

Ala

Pro

205

Asp

Gln

Leu

Ala

Gly

Ala

Pro

val

Gln

Leu

val

110

Leu

Glu

Ser

Thr

Gly

Pro

Pro

val

Asp

Leu

270

Asn

Thr

val

Pro

Ala

350

Asn

95

Ala

Gly

Met

Ala

Gly

Ala

Gly

Leu

Gly

val

255

Ala

Ala

Asp

Ser

His

335

Thr

Gly

Ala

GlIn

Trp

Ala

160

Pro

Gly

Ile

Thr

ser

240

Ile

Ile

Gly

Ala
320
ser

Pro

Met



eolf-seql
355 360 365

Pro Ala Gly Leu Leu Ser Gly Met Ala Leu Ala Ser Leu Ala Ala Arg
370 375

Gly Thr Thr Gly Gly Gly Gly Thr Arg Ser Gly Thr ser Thr Asp Gly
385 390 395 400

GIn Glu Asp Gly Arg Lys Pro Pro val val val Ile Arg Glu Gln Pro
405 410 415

Pro Pro Gly Asn Pro Pro Arg

420
<210> 15
<211> 95
<212> PRT

<213> Mycobacterium tuberculosis

<220>
<221> INIT_MET
<222> (..

<220>

<221> mat_peptide

<222> (2)..(095)

<400> 15

Met Thr Glu Gln GIn Trp Asn Phe Ala Gly Ile Glu Ala Ala Ala Ser
-1 1 5 10 15

Ala Ile Gln Gly Asn val Thr Ser Ile His Ser Leu Leu Asp Glu Gly
20 25 30

Lys GIn Ser Leu Thr Lys Leu Ala Ala Ala Trp Gly Gly Ser Gly Ser
35 40 45

Glu Ala Tyr GIn Gly val GIn GIn Lys Trp Asp Ala Thr Ala Thr Glu
50 55 60

Leu gsn Asn Ala Leu Gln Asn Leu Ala Arg Thr Ile Ser Glu Ala Gly
5 70 75

Gln Ala Met Ala Ser Thr Glu Gly Asn val Thr Gly Met Phe Ala

80 85 90
<210> 16
<211> 338
<212> PRT

<213> Mycobacterium tuberculosis

<220>
<221> mat_peptide
<222> (43)..(338)

Page 18



<400>

16

Met Gln Leu

Arg

Gly

-10

Leu

Ile

Leu

Asn

55

Met

Ala

Thr

Thr

Thr

135

ser

Leu

Pro

Gly

Gly

Leu

-25

Ala

Pro

Lys

Leu

40

Thr

Pro

cys

Ser

Gly

Leu

Gly

Ala

Lys

Lys

Lys

-40

val

val

val

val

25

Asp

Pro

val

Gly

Glu

105

Ser

Ala

Leu

Met

Glu

185

Leu

Pro

val

val

Gly

Glu

10

Gin

Gly

Ala

Gly

Leu

Ala

Ile

Leu

Gly

Asp

Ile

Ser

ASp

Gly

Gly

Tyr

Phe

Leu

Phe

Gly

75

Ala

Pro

val

Tyr

Pro

Ala

Asp

Arg

Ala

Thr

=5

Leu

GlIn

Arg

Glu

60

GIn

Gly

Gly

val

His

140

Pro

Ala

Ala

Asn

Leuy

val

val

-20

Ala

Gln

Ser

Ala

45

Trp

Ser

cys

Trp

Gly

Pro

Ser

Gly

Trp

Asn

205

Gly

Arg

Gly

Thr

val

Gly

30

GIn

Tyr

Ser

Gln

Leu

110

Leu

GIn

GIn

Gly

Gln

190

Thr

Gly

Gly

Ala

Ala

Pro

15

Gly

Asp

Asp

Phe

Thr

95

GIn

Ser

Gln

Ala

Tyr

175

Arg

Arg

Asn

eolf-seql

Ala val

Ala Leu

Gly Ala

-1 1

ser Pro

Ala Asn

Asp Phe

GIn Ser

65

Tyr Ser
80

Tyr Lys

Ala Asn

Met Ala

Phe val

145
Met Gly
160
Lys Ala
Asn Asp

val Trp

Asn Leu
Page 19

Thr

val

-15

Phe

Ser

Ser

ser

50

Gly

Asp

Trp

Arg

Ala

130

Tyr

Pro

Ser

Pro

val

210

Pro

Gly

Ser

Ser

Met

Pro

35

Gly

Leu

Trp

Glu

His

115

ser

Ala

Thr

Asp

Leu

195

Tyr

Ala

Met

Gly

Arg

Gly

20

Ala

Trp

ser

Tyr

Thr

100

val

Ser

Gly

Leu

Met

180

Leu

Cys

Lys

Ser

Leu

Pro

Arg

Leu

Asp

val

GIn

85

Phe

Lys

Ala

Ala

Ile

165

Trp

Asn

Gly

Phe

Arg

val

Gly

Asp

Tyr

val

70

Pro

Leu

Pro

Leu

Met

150

Gly

Gly

val

Asn

Leu



215

Glu

Ala

His

Leu

Gly
295

Gly

Gly

Ser

Gln

280

Ala

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

<220>
<221>
<222>

<400>

220

Phe val Arg Thr Ser Asn Ile

Gly Gly His Asn Gly val Phe

250

255

Trp Glu Tyr Trp Gly Ala Gln

265

270

Arg Ala Leu Gly Ala Thr Pro

17
325
PRT

285

Mycobacterium tuberculosis

mat_peptide
(41)..(325)

17

Met Thr Asp val Ser
-40

Ile

Gly

Glu

Gln

25

Gly

Ala

Gly

Lys

Gly

Gly

Tyr

10

Phe

Leu

Phe

Gly

Thr

Ala

Leu

GlIn

Arg

Glu

Gln

75

Gly

Ala

Ala

-5

Gln

Ser

Ala

Trp

60

ser

Cys

Ala

-20

Thr

val

Gly

Gln

45

Tyr

Ser

Gln

Arg

Ala

Ala

Pro

Gly

30

Asp

Tyr

Phe

Thr

Lys

val

Gly

Ser

15

Asn

Asp

Gln

Tyr

Tyr

Ile

val

Ala

-1

Pro

Asn

Tyr

Ser

Ser

80

Lys

Arg

Leu

Phe

Ser

ser

Asn

Gly

65

Asp

Trp

eolf-seql

225

Lys Phe
240

Asp Phe

Leu Asn

Asn Thr

Ala Trp

Pro Gly
-15

ser Arg

Met Gly

Pro Ala
35

Gly Trp
50

Leu Ser

Trp Tyr

Glu Thr
Page 20

GIn

Pro

Ala

Gly

Gly

Leu

Pro

Arg

20

val

Asp

Ile

Ser

Phe

Asp

Asp

Met

275

Pro

Arg

val

Gly

Asp

Tyr

Ile

val

Pro

85

Leu

Ala
Ser
260

Lys

Ala

Arg

Gly

Leu

Ile

Leu

Asn

Met

70

Ala

Thr

Tyr
245
Gly

Pro

Pro

Leu

Leu

-10

Pro

Lys

Leu

Thr

55

Pro

Cys

ser

230

Asn

Thr

Asp

GIn

Met

-25

Ala

val

val

ASp

40

Pro

val

Gly

Glu



Leu

105

Ala

Ala

Leu

Gly

Asn

val

Gly

Glu

265

Ser

90

Pro

Ala

Tyr

Asp

Asp

Pro

Glu

Arg

His

250

Tyr

Leu

<210>
<211>

<212>

<213>

<220>
<221>
<222>

<220>
<221>
<222>

<400>

Gln Trp

Ile Gly

His Pro

140

Pro Ser

155

Ala Gly

Ala Trp

Asn Asn

Leu Gly

Ser Ser

235

Asn Ala

Trp Gly

Gly Ala

18
144

~PRT - .
Mycobactersi

INIT_MET
.. D

Leu

Leu

125

Gln

Gln

Gly

Glu

Thr

205

Gly

Asn

val

Ala

Gly

mat_peptide
(2)..(Q144)

18

Ser

110

Ser

Gln

Gly

Tyr

Arg

Ala

Leu

Phe

Gln
270

95

Ala

Met

Phe

Met

Leu

Asn

Lys

AsSn

255

Leu

Asn

Ala

Gly

Ala

ASp

Trp

Ile

Phe

240

Phe

Asn

Arg

Gly

Tyr

145

Pro

Ala

Pro

val

Pro

225

Gln

Pro

Ala

um tuberculosis

eolf-seql
1

00

Ala val Lys

Ser

130

Ala

Ser

Asp

Thr

Tyr

210

Ala

Asp

Pro

Met

115

Ser

Gly

Leu

Met

Gln

195

cys

Glu

Ala

Asn

Lys

Ala

Ser

Ile

Gly

Phe

Tyr

Gly

Gly

Pro

Met

Leu

Gly

Gly

Ile

Asn

Leu

Asn

245

Thr

Asp

Thr

Ile

Ser

150

Leu

Pro

Pro

Gly

Glu

230

Ala

His

Leu

Gly

Leu

135

Ala

Ala

Ser

Lys

Thr

215

Asn

Ala

Ser

ser

120

Ala

Leu

Met

Ser

Leu

200

Pro

Phe

Gly

Trp

Ser
280

Met Ala Thr Thr teu Pro val GIn Arg His Pro Arg Ser Leu Phe Pro

Page 21



Glu Phe

Pro Thr

Gly Arg

Asp val
65

Arg Thr
80

ser Phe

Ile Lys

Ser Glu

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

<220>
<221>
<222>

<400>
Met Arg
Cys Ser
Lys Gly
10

Ala Tyr

Ser Leu

Ala Thr

Ser

Phe

Tyr

50

Asp

Glu

val

Ala

Gly

130

19
228
PRT

Glu
AsSp

35

Glu

Gln

Arg

Thr

115

Lys

Leu

20

Thr

val

Met

Lys

Thr

100

Tyr

Pro

Phe

Arg

Arg

val

Asp

85

val

Asp

Thr

Ala

Leu

Ala

Arg

70

Phe

Ser

Lys

Glu

Ala

Met

Glu

55

Asp

ASp

Leu

Gly

LysS

Phe

Arg

40

Leu

Gly

Gly

Pro

Ile

120

His

Mycobacterium tuberculosis

mat_peptide
(24)..(228)

19

Ile

Gly

-5

Thr

Asn

Glu

Ser

Lys
-20

val

Asp

Ile

Asn

45

Ser

Ile

Ala

Thr

Asn

30

Tyr

Thr

Phe

Thr

Gly

15

Ile

Pro

Met

Ala

-1

Gln

Ser

Ala

Arg

Leu

Ala

Ala

Leu

Gln

Glu

val
-15

Pro

cys

Pro

Thr

50

Ala

eolf-seql

10

Pro Ser Phe

25

Leu

Pro

Gln

Arg

val

105

Leu

Ile

Thr

Lys

GIn

ser

35

Arg

Glu

Gly

Leu

Ser

90

Gly

Thr

Gln

Ala

Thr

Ile

20

Tyr

Asp

ASp
val
Thr
75

Glu
Ala

val

Ile

val
Tyr
5

Gln
Tyr

Lys

Pro Tyr Glu

Page 22

Ala

Glu

Asp

60

Phe

Asp

Ser

Arg
140

val

cys

Met

Pro

Phe

Leu

Gly

Met

45

Pro

Lys

Ala

Glu

val

125

ser

Leu
-10

Glu

Ser

Asp

Leu

55

Asn

Leu

30

Lys

Asp

Ala

Tyr

Asp

Ala

Thr

Leu

Glu

Asp

Gln

40

ser

Ile

15

Arg

Glu

Lys

Glu

Gly

95

Asp

val

Asn

cys

Leu

Pro

25

Lys

Ala

Thr



ser

val

90

Tyr

Asp

Ala

Thr

170

Glu

Ser

Ala

75

Leu

Lys

Thr

val

Pro

155

Asn

Ala

Met

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

<220>
<221>
<222>

<400>

60

Thr

Lys

Ala

Leu

Gln

140

Asn

Asp

Leu

20
355
PRT

Tyr

val

Phe

Trp

Gly

Ala

Gly

Gly

Ala
205

Gln

Tyr

Asp

Gln

Glu

Gly

val

Pro
190

Ser

Gln

95

Trp

Ala

Leu

Leu

Ile

175

Thr

Ala

80

Asn

Asp

Asp

ser

Asp

160

Phe

Gln

65

Ile

Gln

Thr

Phe

val

Pro

Gly

Ala

Asp

Gln

val

Phe

Leu

Mycobacterium tuberculosis

mat_peptide
(33)..(355)

20

Met Ser Asn Ser Arg
-30

val

Ala

Pro

Asn

Leu

-15

Pro

Leu

Ile

Ala Ala val

Pro Ala Leu
5

Asp Pro Ser

20

Asn Thr Lys

Arg

Gly

Ser

Leu

Arg

Leu

-10

Gln

Met

Gly

ser

-25

Gly

Asp

val

Tyr

Leu

Leu

Arg

Ala

25

Asn

eolf-seql

Pro Arg Gly
85

Gly

Tyr

115

Pro

Thr

Asn

Asn

val
195

Arg

Ala

Phe

10

Gln

Thr

100

Arg

Leu

Gly

Tyr

Pro

180

Pro

Trp

Thr

val

Lys

Pro

Gln

Gln

165

Gly

Arg

Ser
Ala
-5

Asp

Gly

Asn Ala val

Page 23

70

Thr

Pro

Pro

val

Gln

150

Asn

Glu

Ser

Trp

Pro

Phe

Pro

Gly

Gln

Thr

Ile

val

135

val

Phe

Leu

Ala

Leu

Ala

Pro

GlIn

30

Ala

Ala

Thr

Thr

120

Phe

Ser

Ala

Leu

Ile
200

Leu

Gln

Ala

15

val

Gly

val

Thr

105

Tyr

Pro

Ile

val

Pro

185

ASp

Ser

Ala

-1

Leu

val

Thr



Gly
Ile
65

Thr

val

Gly

Ala

Gly

Gly

Thr

Ile

50

Ala

Tyr

Leu

Gly

Gln

130

Asn

Gly

Ala

Pro

210

Gly

val

Ser

Ala

Leu

290

Lys

35

vat

Gly

Gly

Gln

val

115

Gly

Thr

Gly

Pro

Ser

195

Ser

val

Ala

val

275

Asn

Ser

Ala

val

Leu

100

Ala

Gly

val

Leu

val

180

Asp

Gly

Pro

Asp

Pro

260

Asp

Gly

Gly

Asp

Thr

Asp

85

Arg

val

Thr

Gln

Ile

165

val

Asn

GIn

Thr

Asn

245

Gly

His

Gly

Pro

Asp

70

val

Gly

Gly

Pro

Ala

150

Gln

Asn

Phe

Ala

val

230

Asn

Ala

Ala

Thr

Asn

55

val

Ala

Glu

Arg

Ser

Phe

Gly

Gln

Met

215

His

Gly

Ser

Pro

Pro

295

Arg

40

Gly

Asn

Gly

Gly

Pro

120

Ala

Asp

Asp

Leu

Leu
200

Asn

Leu

Ile

280

Gly

Thr

val

Ala

Tyr

val

Ser

Ala

Gly

Ser

Ile

Gly

Gly

Gly

AsSn

Asp

Gly

eolf-seql

val

Phe

ASp

20

Leu

val

Pro

Leu

Ala

170

Gln

GIn

Ala

Pro

Ala

250

Ile

ser

val

Leu

Ser

75

Arg

Pro

Ala

Gly

Thr

155

Ile

val

Gly

Gly

Thr

235

Arg

Ser

Ala

Thr

60

val

Thr

Ser

Met

Arg

Gly

Gln

val

Gly

Gln

220

Ala

val

Thr

Thr

Ser
300

Asn val Thr

Page 24

45

Asn

Gly

Gln

Ala

Gly

val

Ala

Pro

Gly

Gln

205

Phe

GlIn

Gly

Ala

285

val

Leu

AsSn

Ser

Asp

Ala

110

Asn

val

Glu

Gly

Met

190

Gly

Arg

Leu

Arg

Asp

270

Met

Thr

Ala

Gly

val

95

Ile

ser

Ala

Glu

Phe

ser

Gly

val

255

val

Ala

Trp

Glu

val

Gln

80

Ala

Gly

Gly

Leu

Thr

160

Ser

Thr

Gly
Leu

240

val

Gly



eolf-seql
305 310 315 320

Pro Pro Ala

<210> 21
<211> 323
<212> PRT

<213> Artificial Sequence

<220>
<223> Ser/Ala mutant of mature Mtb32A

<400> 21
Ala Pro Pro Ala Leu Ser GIn Asp Arg Phe Ala Asp Phe Pro Ala Leu
1 5 10 15

Pro Leu Asp Pro Ser Ala Met val Ala GIn val Gly Pro GIn val val
20 25 30

Asn Ile Asn Thr Lys Leu Gly Tyr Asn Asn Ala val Gly Ala Gly Thr
35 40 45

Gly Ile val Ile Asp Pro Asn Gly val val Leu Thr Asn Asn His val
50 55 60

Ile Ala Gly Ala Thr Asp Ile Asn Ala Phe Ser val Gly Ser Gly Gln
65 70 75 80

Thr Tyr Gly val Asp val val Gly Tyr Asp Arg Thr Gln Asp val Ala
85 90 95

val Leu GIn Leu Arg Gly Ala Gly Gly Leu Pro Ser Ala Ala Ile Gly
100 105 110

Gly Gly val Ala val Gly Glu Pro val val Ala Met Gly Asn Ser Gly
115 120 125

Gly GIn Gly Gly Thr Pro Arg Ala val Pro Gly Arg val val Ala Leu
130 135 140

Gly Gln Thr val Gln Ala Asp Ser Leu Thr Gly Ala Glu Glu Thr
145 150 155 160

wn
m
-3

Leu Asn Gly Leu Ile GIn Phe Asp Ala Ala Ile Gln Pro Gly Asp Ala
165 170 175

Gly Gly Pro val val Asn Gly Leu Gly Gln val val Gly Met Asn Thr
180 185 190

Ala Ala Ser Asp Asn Phe GIn Leu Ser GIn Gly Gly GIn Gly Phe Ala
195 200 205
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Ile

Gly

Gly

Gly

Thr

Ala

Thr

305

Pro

Pro

210

Gly

val

Ser

Ala

Leu

290

Lys

Pro

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

<400>

1

Ile Gly

Ser Pro

val Asp

Ala Pro
260

val Asp
275

Asn Gly

Ser Gly

22
96
PRT

GlIn

Thr

Asn

245

Ala

Gly

Gly

Ala

val

230

Asn

Ala

Ala

His

Thr
310

Met

215

Gly

Ser

Pro

Pro

295

Arg

Asn

Leu

Ile

280

Gly

Thr

Ile

Gly

Gly

Gly

Asn

Asp

Gly

Mycobacterium tuberculosis

22

Asp Met Ala Gly Tyr
20

Ala val Glu Gln Ala

35

Ile Thr Tyr GIn Ala
o ,,5 B R - N

Leu val Arg Ala Tyr

65

Met Ala Met Met Ala

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

23
723
PRT

85

Ala

Ala

Trp

His
70

Arg

Met Ser Gln Ile Met Tyr Asn
5

Gly

Leu

Gln

Ala

Asp

Artificial Sequence

Tyr

Thr

Gln
40

Ala

Met

Thr

Pro

Leu
25

Ser

Gin

Ser

Ala

eolf-seql

Ala Gly

Pro Thr
235

Ala Arg
250

Ile ser

ser Ala

val Ile

Asn val
315

Ala Met
10

Gln Ser

Ala Trp

Trp Asn

ser Thr
75

Glu Ala
90

Page 26

Gln Ile
220

Ala Phe

val Gln

Thr Gly

Thr Ala
285

Ser val
300

Thr Leu

Leu Gly

Leu Gly

Gln Gly
45

Gln Ala
60--——

His Glu

Ala Lys

Arg

Leu

Arg

ASp

270

Met

Thr

His

Ala

30

Asp

Met

Ala

Trp

ser

Gly

val

255

val

Ala

Trp

Glu

Ala

15

Glu

Thr

Glu

Asn

Gly
95

Gly
Leu

240

val

Asp

Gln

Gly

Gly

Gly

Asp

Thr

80

Gly



<220>
<223>

<400>

Mtb72f
23

Met Thr Ala Ala

1

Phe

Ser

Gly

val

65

val

Ala

Trp

Glu

Glu

145

val

Ala

Trp

val

Gln

225

val

Ala

Gly

Leu

50

val

Ile

Asp

Gln

Ala

Ala

Ile

Ala

210

val

Pro

Ile

Gly

35

Gly

Gly

Thr

Ala

Thr

115

Pro

Asn

Ala

Ser

Trp

Arg

Pro

Pro

20

Gly

val

Ser

Ala

Leu

100

Lys

Pro

Ser

Ala

Ala

180

Ser

Met

val

Pro

ser

Ile

Ser

val

Ala

val

85

Asn

Ser

Ala

Ala

GlIn

165

Phe

ser

ser

Ala

val
245

Asp

Gly

Pro

Asp

Pro

70

Asp

Gly

Gly

Glu

Gln

Ala

val

Ala

230

Ile

Asn

Gln

Thr

Asn

55

Ala

Gly

His

Gly

Phe

135

Met

Trp

Ser

Gly

Thr

215

Ala

Ala

Phe

Ala

val

40

Asn

Ala

Ala

His

Thr

120

Met

Tyr

Asp

val

Leu

200

Ala

Ala

Glu

Gln

Met

25

His

Gly

Ser

Pro

Pro

105

Arg

val

Ala

Ser

val

185

Met

Gly

Tyr

Asn

eolf-seql

Leu

10

Ala

Ile

Asn

Leu

Ile

90

Gly

Thr

Asp

Gly

val

170

Trp

val

Gln

Glu

Ser

Gly

Gly

Gly

75

Asn

Asp

Gly

Phe

Pro

155

Ala

Gly

Ala

Ala

Thr
235

Glin

Ala

Pro

Ala

60

Ile

Ser

val

Asn

Gly

Gly

Ser

Leu

Ala

Glu

220

Ala

Arg Ala Glu

250
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Gly

Gly

Thr

45

Arg

Ser

Ala

val

125

Ala

Ser

Asp

Thr

Ala

205

Leu

TYyr

Leu

Gly

Gln

30

Ala

val

Thr

Thr

ser

110

Thr

Leu

Ala

Leu

val

190

Ser

Thr

Gly

Met

Gln

15

Ile

Phe

GIn

Gly

Ala

95

val

Leu

Pro

ser

Phe

175

Gly

Pro

Ala

Leu

Ile
255

Gly
Arg
Leu
Arg
Asp
80

Met
Thr
Ala
Pro
Leu
160
Ser

Ser

Tyr

Thr
240

Leu



Ile

Glu

Gly

Glu

305

Ala

AsSn

Thr

His

Ser

385

Leu

Ala

Ser

Ser

Ala

465

Ala

Gln

Pro

Ala

Ala

Tyr

290

Glu

Ala

Asn

Thr

370

Met

Lys

Gln

ser

val

450

val

Ala

Met

Pro

Thr

Glu

275

Ala

Ala

val

val

Pro

355

Ser

Thr

Gly

Asn

Thr

Glu

Gly

Asn

260

Tyr

Ala

Pro

Glu

Pro

340

Ser

Pro

Asn

Phe

Gly

Leu

Ser

Pro

Arg

Ala

500

Pro

Leu

Gly

Ala

Glu

Glu

325

GlIn

Ser

Ile

Ser

Ala

405

val

Gly

Leu

Ala

Gly

Arg

Tyr

Leu

Glu

Thr

Met

310

Ala

Ala

Lys

Ser

Gly

Pro

Arg

Gly

ser

Ala

470

Pro

Ala

val

Gly

Met

Ala

295

Thr

Ser

Leu

Leu

Asn

375

val

Ala

Ala

Gly

val

455

Arg

Gly

Gly

Met

Gln

Trp

Thr

ser

Asp

GlIn

Ser

Ala

Met

val

440

Pro

Ala

Gly

Pro
520

AsSn

265

Ala

Ala

Ala

Thr

Gln

345

Gly

val

Met

Ala

Ser

425

Ala

Gln

Leu

Met

eolf-seql

Thr Pro Ala

Gln

Thr

Gly

Ala

330

Leu

Leu

Ser

Thr

Ala

410

ser

Ala

Ala

Pro

Leu

490

Leu

Asp

Ala

Ala

Trp

Met

Asn

395

Gln

Leu

Asn

Trp

Leu

475

Gly

ser

Ala

Thr

300

Leu

Ala

GIn

Lys

Ala

380

Thr

Ala

Gly

Leu

Ala

460

Thr

Gly

Gly

Ser Pro Ala

Page 28

Ala

285

Leu

Leu

Asn

Pro

Thr

365

Asn

Leu

val

Ser

Ser

Leu

val

Ala
525

Ala

270

Ala

Leu

Glu

Gln

Thr

350

val

Asn

Ser

Gln

ser

430

Arg

Ala

Leu

Pro

Leu

510

Gly

val

Met

Pro

Gln

Leu

335

Gln

ser

Ser

Thr

415

Leu

Ala

Asn

Thr

val

495

Arg

Asp

Asn

Phe

Phe

Ala

320

Met

Gly

Pro

Met

Met

400

Ala

Gly

Ser
480

Gly

val



Ala
Pro
545

Asn

Gly

Thr

val

625

Gly

Gly

Gly

Leu

Gly

Ala

Pro
530

Leu

Ile

Ala

Tyr

610

Leu

Gly

Gln

Gln

Asn

690

Gly

Ala

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

<220>
<223>

<400>

Pro

Asp

Asn

val

Gly

Glin

val

Gly

Thr

675

Gly

Pro

Ser

24
723
PRT
Artificial Sequence

M72
24

Ala

Pro

Thr

Ile

580

Ala

val

Leu

Ala

Gly

val

Leu

val

Leu

Ser

Asp

Thr

Asp

Arg

val

645

Thr

Gln

Ile

val

Ser

Ala

550

Leu

Pro

Asp

val

Gly

Gly

Pro

Ala

Gln

Asn
710

GIn

535

Met

Gly

Asn

Ile

val

615

Glu

Arg

ser

Phe

695

Gly

Asp

val

Tyr

Gly

Asn

600

Gly

Gly

Pro

Ala

Asp

680

Asp

Leu

Arg

Ala

Asn

val

585

Ala

Tyr

Gly

val

val

665

Ser

Ala

Gly

eolf-seql

Phe Ala Asp

Gln

Asn

570

val

Phe

Asp

Leu

val

650

Pro

Leu

Ala

Gln

val

555

Ala

Leu

Ser

Arg

Pro

635

Ala

Gly

Thr

Ile

val
715

540

Gly

val

Thr

val

Thr

620

Ser

Met

Arg

Gly

Gln

700

val

Phe

Pro

Gly

Asn

Ala

Gly

val

Ala

685

Pro

Gly

Pro

Gln

Ala

Asn

590

ser

Asp

Ala

AsSn

val

670

Glu

Gly

Met

Ala

val

Gly

His

Gly

val

Ser

655

Ala

Glu

Asp

Asn

Leu

val

560

Thr

val

Gln

Ala

Leu

Thr

Ser

Thr
720

Met Thr Ala Ala Ser Asp Asn Phe GIn Leu Ser GIn Gly Gly GIn Gly

1

5
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15



Phe

Ser

Gly

val

65

val

Ala

Trp

Glu

Glu

145

val

Ala

Trp

val

Gln

Ala

Gly

Leu

50

val

Ile

Asp

Gln

Ala

Ala

Ile

Ala

210

val

225

val

Glu

Pro

Ala

Ala

Gly

35

Gly

Gly

Thr

Ala

Thr

115

Pro

Asn

Ala

Ser

Arg

Pro

Thr

Glu
275

Pro

20

Gly

val

ser

Ala

Leu

100

Lys

Pro

Ser

Ala

Ala

180

ser

Met

val

Pro

Asn

260

Tyr

Ile

Ser

val

Ala

val

85

Asn

ser

Ala

Ala

Gln

165

Phe

Ser

ser

Ala

val

245

Leu

Gly

Gly

Pro

Asp

Pro

70

Asp

Gly

Gly

Glu

Gln

Ala

val

Ala

--230-

Ile

Leu

Glu

Gln
Thr
Asn
55

Ala
Gly
His
Gly
Phe
135
Met
Trp
Ser
Gly
Thr
215
Ala
Ala

Gly

Met

Ala

val

40

Asn

Ala

Ala

His

Thr

120

Met

Tyr

Asp

val

Leu

200

Ala

Glu

Gln

Trp

Met
25

His
Gly
Ser
Pro
Pro
105
Arg
val
Ala
Ser
val
185
Met
Gly
Tyr
AsSn
Asn

265

Ala

eolf-seql

Ala Ile
Ile Gly
Asn Gly
Leu Gly

75

Ile Asn
90
Gly Asp
Thr Gly
Asp Phe
Gly Pro
155
val Ala
170
Trp Gly
val Ala

Gln Ala

Glu Thr

Ala

Pro

Ala

60

Ser

val

Asn

Gly

Gly

Ser

Leu

Ala

Glu

220

Ala

235 -

Arg Ala
250

Thr Pro

Gln Asp
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Glu

Ala

Ala

Thr
45

Arg
ser
Ala
Ile
val
125
Ala
Ser
Asp
Thr
Ala
205
Leu
Tyr
Leu

Ile

Ala
285

Gln

30

Ala

val

Thr

Thr

Sser

110

Thr

Leu

Ala

Leu

val

190

ser

Thr

Gly

Met

Ala
270

Ala

Ile Arg
Phe Leu
Gln Arg

Gly Asp
80

Ala Met
95

val Thr
Leu Ala
Pro Pro

Ser Leu
160

Phe Ser
175

Gly Ser
Pro Tyr
Ala Ala
Lgu Thr

~ 240

Ile Leu
255

val Asn

Met Phe



Gly

Glu

305

Ala

Asn

Thr

Ser

385

Leu

Ala

Ser

Ser

Ala
465

Pro

Ala

Pro
545

Tyr

290

Glu

Ala

Asn

Thr

Lys

GlIn

Ser

val

450

val

Ala

Met

Pro

Pro

530

Leu

Ala

val

val

Pro

355

Ser

Thr

Gly

Asn

Gly

Gly

Thr

Glu

Gly

Asp

Ala

Pro

Glu

Pro

340

Ser

Pro

Asn

Phe

Gly

Leu

Ser

Pro

Arg

Ala

500

Pro

Ala

Pro

Ala

Glu

Glu

325

Gln

Ser

Ile

Ser

Ala

405

val

Gly

Leu

Ala

Gly

Arg

Tyr

Leu

Ser

Thr

Met

310

Ala

Ala

Lys

Ser

Arg

Gly

Ser

Ala

470

Pro

Ala

val

Ser

Ala
550

Ala

295

Thr

Ser

Leu

Leu

Asn

375

val

Ala

Ala

Gly

val

455

Arg

Gly

Gly

Met

Glin

535

Met

Thr

Ser

Asp

Gln

Gly

Met

ser

Ala

Met

val

440

Pro

Ala

Gln

Gly

Pro

520

Asp

val

Ala

Ala

Thr

Gln

345

Gly

val

Met

Ala

Ser

425

Ala

Gln

Leu

Met

Arg

Ala

eolf-seql
Thr Ala Thr

Gly

Ala

330

Leu

Leu

Ser

Thr

Ala

410

Ser

Ala

Ala

Pro

Leu

490

Leu

Ser

Phe

Gln
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Gly

315

Ala

Ala

Trp

Met

Asn

395

Gln

Leu

Asn

Trp

Leu

475

Gly

Ser

Pro

Ala

val
555

300

Leu

Ala

Gln

Lys

Ala

380

Thr

Ala

Gly

Leu

Ala

460

Thr

Gly

Gly

Ala

540

Gly

Leu

Leu

Asn

Pro

Thr

365

Asn

Leu

val

Ser

Gly

Ala

Ser

Leu

val

Ala

525

Phe

Pro

Leu

Glu

GIn

Thr

350

val

Asn

Ser

Ser

430

Arg

Ala

Leu

Pro

Leu

510

Gly

Pro

Gln

Pro

GIn

Leu

335

Ser

His

Ser

Thr

415

Leu

Ala

Asn

Thr

val

495

Arg

Asp

Ala

val

Phe

Ala

320

Met

Gly

Pro

Met

Met

400

Ala

Gly

Ser
480
Gly

val

Leu

val
560



Asn

Gly

Ile

Thr

val

625

Gly

Gly

Leu

Ile

Ile

Ala

Tyr

610

Leu

Gly

Gln

Gln

Asn

690

Gly

Ala

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

<220>
<223>

<400>

Asn

val

Gly

Gln

val

Gly

Thr

675

Gly

Pro

ser

25

702
PRT
Artificial Sequence

Thr

Ile

580

Ala

val

Leu

Ala

Gly

660

val

Leu

val

Mtb71f
25

Asp

Thr

Asp

Arg

val

645

Thr

Gln

Ile

val

Leu

Pro

Asp

val

Pro

Ala

Gln

Asn
710

Gly

Asn

Ile

val

615

Glu

Arg

ser

Phe

695

Gly

Asp Pro val Asp Ala val Ile

1

5

val Ala Ala Leu Asn Ala Thr

20

Ala Ser Pro val Ala Gln ser

Pro Pro GIn Arg Ala Ala Met
50

35

55

Tyr

Gly

Asn

600

Gly

Gly

Pro

Ala

Asp

Asp

Leu

Asn

Asp

Tyr

40

Ala

Asn

val

585

Ala

Tyr

Gly

val

val

665

Ser

Ala

Gly

Thr
Pro
25

Leu

Ala

eolf-seql
Asn Ala val
570

val Leu Thr

Phe Ser val

Asp Arg Thr
620

Leu Pro Ser
635

val Ala Met
650

Pro Gly Arg

Leu Thr Gly

Ala Ile Gln
700

Gln val val
715

Thr Cys Asn
10

Gly Ala Ala

Arg Asn Phe

Gln Leu Gln
60
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Gly

Asn

Ala

Gly

val

Ala

685

Pro

Gly

Tyr

Ala

Leu

45

Ala

Ala

AsSn

590

Ser

ASp

Ala

Asn

val

670

Glu

Gly

Met

Gly
Gln
30

Ala

val

Gly

His

Gly

val

Ile

Ser

655

Ala

Glu

Asp

Asn

Gln
15
Phe

Ala

Pro

Thr

val

Gln

Gly

Gly

Leu

Thr

Ala

Thr
720

val

Asn

Pro

Gly



Ala
65

Asn

Gln

Ala

Phe

145

Ala

Trp

Ala

Ile

Gly

Ala

Gly

Thr

val

Ala

305

Ala

Ala

Tyr

Gly

Ala

Gly

Glin

Ala

Ala

ser

Ala

Glu

Tyr

Asn

290

Ala

val

Gln

Glu

Ala

Ile

115

ser

val

Gly

Thr

Gln

195

Gln

Ser

Ala

Ala

Thr

275

Ser

Ala

ser

Tyr

Leu

Met

100

val

val

Ile

Asn

Ser

180

Ser

Ala

Ser

Lys

Ala

260

Gly

Ser

Ala

Tyr

Ile

Met

85

Ile

Arg

Ala

Tyr

Asn

165

Met

Ala

Glu

Ala

val

245

Gly

Phe

Arg

Ala

Gly

Gly

70

Thr

Arg

Asp

cys

Glu

150

Met

Ser

Phe

Gln

Ala

230

Asn

Thr

Asp

Met

Leu

Ile

Ala

val

Glin

135

Gln

Ala

Leu

Ala

Ala

215

Phe

Thr

Tyr

Ile

Tyr

295

ASp

val

val

Asn

Gln

Leu

120

Glu

Ala

Gln

Leu

Ala

200

Ala

Gln

Leu

val

Met

280

Ser

Gly

val

Glu

Tyr

Ala

105

Ala

Phe

Asn

Thr

Asp

Lys

Met

Ala

Leu

Ala

265

Asp

Gly

val

Ser

eolf-seql

Ser val Ala

Gln

90

Ala

Ala

Ile

Ala

Asp

170

Ala

Ala

Ser

Ala

Phe

Pro

Ala

75

Phe

Ser

Gly

Thr

His

155

ser

His

Gly

His

235

val

Asp

Gly

Gly

Ala
315

Gly

Leu

ASp

GlIn

140

Gly

Ala

Ile

Leu

GIn

220

Ala

Ala

Ala

Leu

Pro

300

Glu

Thr Leu Ile

330
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Gly

ASp

Glu

Phe

125

Leu

Gin

val

Pro

Met

205

Ala

Arg

Gln

Ala

Leu

285

Glu

Leu

val

Ser

val

Ala

110

Trp

Gly

Lys

Gly

GlIn

190

Arg

Phe

Phe

Ala

Ala

270

Pro

Ser

Thr

Glu

cys

Asp

95

Glu

Gly

Arg

val

Ser

175

Leu

His

His

val

Asn

255

Ala

Pro

Met

Ser

Pro
335

Asn

80

His

Gly

Asn

GIn

160

Ser

val

Thr

Gln

Ala

240

Leu

Ser

Glu

Leu

Ala

320

Trp



Met

Gly

Ala

Pro

385

Ala

Tyr

Pro

Thr

465

Ala

Ala

Leu

Leu

Gly

Gly

Trp

370

Pro

Ala

Glu

Glu

val

450

GlIn

Gln

Asn

Asn

Leu

ser

Ala

Pro

Leu

355

Ala

Ser

Asn

Tyr

Gly

Gln

Ala

Leu

Ala

Pro

515

Glu

Tyr

Ser

Ala
595

Ala

340

Ala

Ala

Leu

Ile

Ala

420

Ala

Gly

Ala

Pro

500

Gln

Leu

Ala

Gly

Ala

580

Pro

Ala

Ala

Ala

val

Leu

405

Glu

Ser

Thr

Gly

Pro

485

Pro

val

Asp

Leu

Asn

565

Thr

val

Ala

Thr

Glu

Ala

390

Gly

Met

Ala

Gly

Ala

470

Gly

Leu

Gly

val

Ala

550

Ala

ASp

Ser

Ala

Ala

Ala

375

Ala

Gln

Trp

Ala

Pro

455

Gly

Thr

Ser

Ile

535

Gly

Glu

Ala

Met

Ala

360

Phe

Asn

Asn

Ala

Ala

440

Ala

Ala

Leu

Ser

Ala

520

Ala

Thr

Gly

Pro

Gly

Ala

345

Leu

Gly

Arg

Ser

Gln

425

Ser

Gly

val

Ser

Leu

Asn

Leu

Glu

585

val

eolf-seql

Ala Ala

Ala Lys

Thr Ala

Ser Arg

395

Ala Ala

410

Asp Ala

Ala Leu

Pro Ala

Ala Asp

Asp Ile

Leu Leu

Pro Ile

Tyr Ile

Thr Ala

555

Gly Pro

Pro His

Gly His
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Ala

Glu

Phe

380

Leu

Ile

Ala

Pro

Ala

460

Ala

Leu

Gly

val

Ala

540

Arg

Thr

Trp

Ala

Thr

Thr

365

Ala

Met

Ala

val

Pro

445

Ala

Gln

Ser

Ile

525

Ser

Pro

Gln

Gly

Ala
605

Pro

350

Ala

Met

Ser

Ala

Met

430

Phe

Ala

Ala

Ala

Ala

510

Pro

Ile

Trp

Gly

Pro

590

Leu

Tyr

Thr

Thr

Leu

Thr

415

Tyr

Thr

Ala

Thr

Leu

495

Ser

Thr

Ala

His

His

575

Phe

val

val

Gln

val

val

400

Gln

ser

Pro

Ala

Leu

480

Ala

Thr

Pro

Thr

Ile

560

Pro

Gly

Gly



Ala

Leu

625

Pro

Leu

ser

val

Leu

610

Ala

Thr

Ala

Gly

val
690

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

<220>
<223>

<400>

ser

val

Ala

Ser

Thr

675

Ile

26
920
PRT

val

Gln

Leu

Leu

660

ser

Arg

Pro

Ala

Asn

645

Ala

Thr

Glu

His Ser
615

Thr Pro

630

Gly Met

Ala Arg

Asp Gly

Gln Pro
695

Artificial Sequence

M72-Mth9.9-Mtb9.8

26

Met Thr Ala Ala
1

Phe

Ser

Gly

val

65

val

Ala

Trp

Ala

Gly

Leu

50

val

Asp

Gln

Gly

35

Gly

Gly

Thr

Ala

Thr
115

Pro

20

Gly

val

Ser

Ala

Leu

100

Lys

Ser

5

Ile

ser

val

Ala

val

85

AsSn

ser

Asp Asn

Gly Gln

Pro Thr

Asp Asnh

55

Pro Ala
,7,0 R
Asp Gly

Gly His

Gly Gly

Trp

Thr

Pro

Gly

GIn

680

Pro

Phe

Ala

val

40

Asn

Ala

Ala

Thr
120

Thr

Phe

Ala

Thr

665

Glu

Pro

Gln

Met

25

His

Gly

Ser

Pro

Pro

105

Arg

eolf-seql

Thr Ala Ala

ser

Gly

Thr

Asp

Gly

Leu

10

Ala

Ile

Asn

Leu

Ile

90

Gly

Thr
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Ser

635

Leu

Gly

Gly

Asn

Ser

Ile

Gly

Gly

Gly

75

Asn

Asp

Gly

620

Ser

Leu

Gly

Arg

Pro
700

Gln

Ala

Pro

Ala

60

ser

val

Asn

Pro

ser

Gly

Gly

Gly

Thr

45

Arg

Ser

Ala

Ile

val
125

Glu

Gly

Gly

Gly

Pro

Arg

Gly

Gln

30

Ala

val

Thr

Thr

Ser

110

Thr

Ile
Ala
Met
655

Thr

Pro

Gln
15

Ile
Phe
GIn
Gly
Ala
95

val

Leu

Gln

Asp

Ala

Arg

val

Gly

Arg

Leu

Arg

Asp

80—

Met

Thr

Ala



Glu

Glu

145

val

Ala

Trp

val

Gln

225

val

Ile

Glu

Gly

Glu

305

Ala

AsSn

Thr

His

Ser
385

Ala

Ala

Ala

210

val

Pro

Ala

Ala

Tyr

290

Glu

Ala

Asn

Thr

Arg

370

Met

Pro

Asn

Ala

Ser

Gly

Trp

Arg

Pro

Thr

Glu

275

Ala

Ala

val

val

Pro

355

Ser

Thr

Pro

Ser

Ala

Ala

180

Ser

Met

val

Pro

Asn
260

Ala Glu Phe Met

135

Ala Arg Met Tyr

GIn
165

150

Met Trp Asp

Phe G1n Ser val

ser Ala Gly Leu

200

ser val Thr Ala

215

Ala Ala Ala Ala

val
245

Leu

230

Ile Ala Glu

Leu Gly GIn

Tyr Gly Glu Met Trp

Ala Ala Thr Ala Thr

295

Pro Glu Met Thr Ser

310

Glu Glu Ala Ser Asp

325

val

Ala

ser

val

185

Met

Gly

Tyr

Asn

Asn

265

Ala

Ala

Ala

Thr

Pro Gln Ala Leu GIn Gln

34~ —m

345

Ser Ser Lys Leu Gly Gly
360

Pro Ile Ser Asn Met val

375

Asn Ser Gly val Ser Met

390

eolf-seql
Asp Phe Gly

Gly

val

170

Trp

val

Gln

Glu

250

Thr

Gln

Thr

Gly

Ala

330

Leu

Leu

ser

Thr
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Pro

155

Ala

Gly

Ala

Ala

Thr

235

Ala

Pro

Asp

Ala

Ala

Trp

Met

Asn
395

140

Gly

Ser

Leu

Ala

Glu

220

Ala

Glu

Ala

Ala

Thr

300

Leu

Ala

Gln

Lys

Ala

380

Thr

Ala

Ser

Asp

Thr

Ala

205

Leu

Tyr

Leu

Ala

285

Leu

Leu

Asn

Pro

Thr

365

Asn

Leu

Leu

Ala

Leu

val

190

Ser

Thr

Gly

Met

Ala

270

Ala

Leu

Glu

Gln

Thr

350

val

Asn

ser

Pro

ser

Phe

175

Gly

Pro

Ala

Leu

Ile

255

val

Met

Pro

GIn

Leu

335

Gln

ser

His

ser

Pro

Leu

160

Ser

Ser

Tyr

Thr

240

Leu

Asn

Phe

Phe

Ala

320

Met

Gly

Pro

Met

Met
400



Leu

Ala

Ser

Ser

Ala

465

Ala

Gln

Pro

Ala

Pro

545

Asn

Gly

Ile

Thr

val

625

Gly

Gly

Lys

Gln

Ser

val

450

val

Ala

Met

Pro

Pro

530

Leu

Ile

Tyr
610
Leu

Gly

Gln

Gly

Asn

Gly

Gly

Thr

Glu

Gly

515

Pro

Asp

Asn

val

Gly

Gly

Gln

val

Gly

Phe

Gly

Leu

Ser

Pro

Arg

Ala

500

Pro

Ala

Pro

Thr

Ile

580

Ala

val

Leu

Ala

Gly

Ala

405

val

Gly

Leu

Ala

Arg

Tyr

Leu

ser

Asp

Thr

Asp

Arg

val

645

Thr

Pro

Arg

Gly

Ser

Ala

470

Pro

Ala

val

Ser

Ala

550

Leu

Pro

Asp

val

Pro

Gly

val

455

Arg

Gly

Gly

Met

Gln

535

Met

Gly

Asn

ITe

val

615

Ala

Glu

Arg

Ala

Met

val

440

Pro

Ala

Gln

Gly

Pro

520

Asp

val

Tyr

Gly

Asn

600

Gly

Gly

Pro

Ala

sSer

425

Ala

Gin

Leu

Met

Arg

Ala

AsSn

val

585

Ala

Tyr

Gly

val

val
665

eolf-seql
Ala GIn Ala

410

Ser

Ala

Ala

Pro

Leu

490

Leu

ser

Phe

GIn

Asn

570

val

Phe

Asp

Leu

val

650

Pro
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Leu

Asn

Trp

Leu

475

Gly

Ser

Pro

Ala

val

555

Ala

Leu

Ser

Arg

Pro

635

Ala

Gly

Gly

Leu

Ala

460

Thr

Gly

Gly

val

Thr

val

Thr

620

ser

Met

Arg

val

Ser

Ser

Leu

val

Ala

525

Phe

Pro

Gly

Asn

Gly

val

Gln

ser

430

Arg

Ala

Leu

Pro

Leu

510

Gly

Pro

Gln

Ala

Asn

590

Ser

Asp

Ala

Asn

val
670

Thr

415

Leu

Ala

Asn

Thr

val

495

Arg

Asp

Ala

val

Gly

His

Gly

val

Ile

ser

655

Ala

Gln

Ser

480

Gly

val

Ile

Leu

val

560

Thr

val

Gln

Ala

Gly

Gly

Leu



Gly Gln

Leu Asn
690

Gly Gly

Ala Ala

Ala His

His Glin

Gly Ala
770

Asn Phe
785

Gln Ala

Ser Trp

val Ala

Thr Ile
850

Gln Gly
865

Ala Ala

Leu Gly

ser Thr

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

Thr

675

Gly

Pro

Ser

Gly

Ala

755

Gly

Ala

Ala

Ser

835

Gly

Glu

Ala

Glu

Tyr

915

27
1010
PRT

val

Leu

val

Ser

Ala

740

Ile

ser

val

Gly

Thr

820

GIn

Gln

ser

Ala

Ala

900

Thr

GlIn

Ile

val

Thr

725

Met

val

val

Ile

Asn

805

Ser

Ser

Ala

Ser

Lys

Ala

Gly

Ala

GlIn

Asn

710

Met

Ile

Arg

Tyr

790

Asn

Met

Ala

Glu

Ala

870

val

Gly

Phe

ser

Phe

695

Gly

Thr

Arg

ASD

cys

775

Glu

Met

ser

Phe

GlIn

855

Ala

Asn

Thr

Pro

Artificial Sequence

Asp

680

Asp

Leu

Ile

Ala

val

760

Gln

Gln

Ala

Leu

Ala

840

Ala

Phe

Thr

Tyr

Trp

Ser

Ala

Gly

Asn

Gln

745

Leu

Glu

Ala

Gln

Leu

825

Ala

Ala

Gln

Leu

val
905

eolf-seql
Leu Thr Gly

Ala

Gln

Tyr

730

Ala

Ala

Phe

Asn

Thr

810

Asp

Lys

Met

Ala

Leu

890

Ala
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Ile

val

715

Gln

Ala

Ala

795

ASp

Ala

Ala

ser

Ala

875

Asp

Ala

GIn

700

val

Phe

Ser

Gly

Thr

780

ser

His

Gly

Ala

860

val

Asp

Ala

685

Pro

Gly

Gly

Leu

765

Gln

Gly

Ala

Leu

845

Ala

Ala

Ala

Glu

Gly

Met

ASp

Glu

750

Phe

Leu

Gln

val

Pro

830

Met

Ala

Arg

Gln

Ala
910

Glu

Asp

Asn

val

735

Ala

Trp

Gly

Lys

Arg

Phe

Phe

Ala

895

Ala

Thr

Thr
720

Asp

Gly

Arg

val

800

ser

Leu

His

val
880

Asn



<220>
<223>

<400>

M103
27

Met Thr Ala

1

Phe

Ser

Gly

val

65

val

Ala

Trp

Glu

Glu

145

val

Ala

Trp

val

Gln

225

val

Ala

Gly

Leu

50

val

Ile

Asp

Gln

Ala

Ala

Ala
210

val

Pro

Ile

Gly

35

Gly

Gly

Thr

Ala

Thr

115

Pro

Asn

Ala

ser

Arg

Pro

Ala

Pro

20

Gly

val

Ser

Ala

Leu

100

Lys

Pro

Ser

Ala

Ala

180

Ser

Met

val

Pro

ser

Ile

ser

val

Ala

val

85

Asn

Ser

Ala

Ala

Gln

165

Phe

ser

Ser

Ala

val
245

Asp

Gly

Pro

ASp

Pro

70

ASp

Gly

Gly

Glu

Gln

val

Ala
230

Ile

Asn

GlIn

Thr

Asn

55

Ala

Gly

Gly

Phe

135

Met

Trp

ser

Gly

Thr

215

Ala

Ala

Phe

Ala

val

40

Asn

Ala

Ala

His

Thr

120

Met

Tyr

Asp

val

Leu

200

Ala

Ala

Glu

Gln

Met

25

His

Gly

Ser

Pro

Pro

105

Arg

val

Ala

ser

val

185

Met

Gly

Tyr

Asn

eolf-seql

Leu

10

Ala

Ile

Asn

Leu

Ile

90

Gly

Thr

Asp

Gly

val

170

Trp

val

GIn

Glu

Ser

Gly

Gly

Gly

75

Asn

Asp

Gly

Phe

Pro

155

Ala

Gly

Ala

Thr
235

Gln

Ala

Pro

Ala

60

Ile

Ser

val

Asn

Gly

Gly

Ser

Leu

Ala

Glu

220

Ala

Arg Ala Glu

250

Page 39

Gly

Gly

Thr

45

Arg

ser

Ala

val

125

Ala

Ser

Asp

Thr

Ala

205

Leu

Tyr

Leu

Gly

Gln

30

Ala

val

Thr

Thr

ser

110

Thr

Leu

Ala

Leu

val

190

ser

Thr

Gly

Met

Gln

15

Ile

Phe

Gln

Gly

Ala

95

val

Leu

Pro

Ser

Phe

175

Gly

Pro

Leu

Ile
255

Gly

Arg

Leu

Arg

Asp

80

Met

Thr

Pro

Leu

160

Ser

Ser

Tyr

Thr
240

Leu



Ile

Glu

Gly

Glu

305

Ala

Asn

Thr

His

Ser

385

Leu

Ala

ser

ser

Ala

465

Ala

GIn

Pro

Ala

Ala

TYyr

290

Glu

Ala

Asn

Thr

Lys

Gln

Ser

val

450

val

Ala

Met

Pro

Thr

Glu

275

Ala

Ala

val

val

Pro

355

ser

Thr

Gly

Asn

Gly

Gly

Thr

Glu

Gly

Asn

260

Tyr

Ala

Pro

Glu

Pro

340

Ser

Pro

Asn

Phe

ser

Pro

Arg

Ala

500

Pro

Leu

Gly

Ala

Glu

325

Gln

ser

Ile

ser

Ala

405

val

Gly

Leu

Ala

Arg

Tyr

Leu

Thr

Met

310

Ala

Lys

Ser

Gly

Pro

Arg

Gly

Ser

Ala

470

Pro

val

Gly

Met

Ala

295

Thr

ser

Leu

Leu

Asn

375

val

Ala

Ala

Gly

val

455

Arg

Gly

Gly

Met

GIn

Trp

Thr

Ser

Asp

Ser

Met

val

440

Pro

Ala

GlIn

Gly

Pro
520

Asn

265

Ala

Ala

Ala

Thr

GlIn

345

Gly

vatl

Met

Ala

ser

425

Ala

Gln

Leu

Met

eolf-seql

Thr Pro Ala

Gln

Thr

Gly

Ala

330

Leu

Leu

Ser

Thr

Ala

410

ser

Ala

Ala

Pro

Leu

490

Leu

Asp

Ala

Ala

Trp

Met

Asn

395

Gln

Leu

Asn

Trp

Leu

475

Gly

Ser

Ala

Thr

300

Leu

Ala

Gln

Lys

Ala

380

Thr

Ala

Gly

Leu

Ala

460

Thr

Gly

Gly

Ser Pro Ala

page 40

Ala

285

Leu

Leu

Asn

Pro

Thr

365

Asn

Leu

val

Ser

Ser

Leu

val

Ala
525

Ala

270

Ala

Leu

Glu

Gln

Thr

350

val

Asn

ser

Gln

ser

430

Arg

Ala

Leu

Pro

Leu

510

Gly

val

Met

Pro

Gln

Leu

335

Gln

ser

His

Ser

Thr

415

Leu

Ala

Asn

Thr

val

495

Arg

Asp

Asn

Phe

Phe

Ala

320

Met

Gly

Pro

Met

Met

400

Ala

Gly

Ala

Ser
480
Gly

val

Ile



Ala

Pro

545

Asn

Gly

Ile

Thr

val

625

Gly

Gly

Leu

Glin

ser

Ala

Pro
530

Leu

Ala

Tyr

610

Leu

Gly

Gln

GlIn

Asn

690

Gly

Ala

val

Gly

Gln

770

Tyr

Pro

Asp

AsSn

val

Gly

Gln

val

Gly

Thr

675

Gly

Pro

ser

Pro

Tyr

Ala

Pro

Thr

Ile

580

Ala

val

Leu

Ala

Gly

val

Leu

val

Ser

Ser

740

Asn

Asp

Gln

Leu

Ser

Asp

Thr

Asp

Arg

val

645

Thr

Gln

val

Gly

Pro

Asn

Tyr

Ser

Ser

Ala

550

Leu

Pro

Asp

val

Gly

Gly

Pro

Ala

Gln

Asn

710

Phe

ser

Ser

Asn

Gly

Gln

535

Met

Gly

Asn

Ile

val

615

Ala

Glu

Arg

Ser

Phe

695

Gly

ser

Met

Pro

Gly

Leu

ASp

val

TYyr

Gly

Asn

600

Gly

Gly

Pro

Ala

Asp

680

Asp

Leu

Arg

Gly

Ala

760

Trp

ser

Arg

Ala

Asn

val

585

Ala

Tyr

Gly

val

val

665

Ser

Ala

Gly

Pro

Arg

val

ASp

Ile

eolf-seql

Phe Ala Asp

GIn

Asn

570

val

Phe

ASp

Leu

val

650

Pro

Leu

Ala

Gln

Gly

ASp

Tyr

Ile

val

Page 41

val

555

Ala

Leu

Ser

Arg

Pro

635

Ala

Gly

Thr

Ile

val

715

Leu

Ile

Leu

Asn

Met
795

540

Gly

val

Thr

val

Thr

620

ser

Met

Arg

Gly

Gln

700

val

Pro

Lys

Leu

Thr

780

Pro

Phe

Pro

Gly

Asn

Gly

val

Ala

685

Pro

Gly

val

val

Asp

765

Pro

val

Pro

Gln

Ala

Asn

590

Ser

Asp

Ala

Asn

val

670

Glu

Gly

Met

Glu

GIn

750

Gly

Gly

Ala

val

Gly

val

Ile

Ser

655

Ala

Glu

Asp

Asn

Tyr

735

Phe

Leu

Phe

Gly

Leu
val
560

Thr

val

Gly

Gly

Leu

Thr

Ala

Thr

720

Leu

Gln

Arg

Glu

GIn
800



eolf-seql

Sser Ser Phe Tyr Ser Asp Trp Tyr Ser Pro Ala Cys Gly Lys Ala Gly
805 810 815

Cys GIn Thr Tyr Lys Trp Glu Thr Phe Leu Thr Ser Glu Leu Pro GlIn
820 825 830

Trp Leu Ser Ala Asn Arg Ala val Lys Pro Thr Gly Ser Ala Ala Ile
835 840 845

Gly Leu Ser Met Ala Gly Ser Ser Ala Met Ile Leu Ala Ala Tyr His
850 855 860

Pro Gln GIn Phe Ile Tyr Ala Gly Ser Leu Ser Ala Leu Leu Asp Pro
865 870 875 880

Ser Gln Gly Met Gly Pro Ser Leu Ile Gly Leu Ala Met Gly Asp Ala

Gly Gly Tyr Lys Ala Ala Asp Met Trp Gly Pro Ser Ser Asp Pro Ala
900 905 910

Trp Glu Arg Asn Asp Pro Thr Gln Gln Ile Pro Lys Leu val Ala Asn
915 920 925

Asn Thr Arg Leu Trp val Tyr Cys Gly Asn Gly Thr Pro Asn Glu Leu
930 935 940

Gly Gly Ala Asn Ile Pro Ala Glu Phe Leu Glu Asn Phe val Arg Ser
945 950 955 960

Ser Asn Leu Lys Phe GIn Asp Ala Tyr Asn Ala Ala Gly Gly His Asn
965 970 975

Ala val Phe Asn Phe Pro Pro Asn Gly Thr His Ser Trp Glu Tyr Trp
980 985 990

Gly Ala GIn Leu Asn Ala Met Lys Gly Asp Leu GIn Ser Ser Leu Gly
995 1000 1005

Ala Gly
1010
<210> 28
<211> 1148
<212> PRT
<213> Artificial Sequence
<220>
<223> M114
<400> 28
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Met

Phe

Ser

val
65

val

Trp

Glu

Glu

145

val

Ala

Trp

val

Gln

225

val

Ile

Thr

Ala

Gly

Leu

50

val

Asp

Gln

Ala

Ile

Ala

210

val

Pro

Ala

Ala

Gly
35

Gly
Gly
Thr
Ala
Thr
115
Pro
Asn
Ala
Ser
Gly
Trp
Arg

Pro

Thr

Ala
Pro
20

Gly
val
Ser
Ala
Leu
100
Lys

Pro

Ser

Ala
180
Ser
Met
val

Pro

Asn
260

Ser
val
Ala
val
85

Asn
Ser
Ala
Ala
Glin
165
Phe
Ser
Ser
Ala
val

245

Leu

Asp
Gly
Pro
Asp
Pro
70

Asp
Gly

Gly

Glu

Glin
Ala
v;1
Ala

230

Leu

Asn

Gln

Thr

Asn

55

Ala

Gly

His

Gly

Phe

135

Met

Trp

Ser

Gly

Thr

215

Ala

Ala

Gly

Phe
Ala
val
40

Asn
Ala
Ala
His
Thr
120
Met
Tyr
Asp
val
Leu
200
Ala
Ala

Glu

Gln

Gln

Met

25

His

Gly

ser

Pro

Pro

105

Arg

val

Ala

Ser

val

185

Met

Gly

Tyr

Asn

Asn
265

eolf-seql
Leu Ser GIn

10

Ala

Asn

Leu

Ile

90

Gly

Thr

Asp

Gly

val

170

Trp

val

Gln

Glu

Page 43

Gly

Gly

Gly

75

Asn

Asp

Gly

Phe

Pro

155

Ala

Gly

Ala

Ala

Thr

235

Ala

Pro

Ala

Pro

Ala

60

Ile

ser

val

Asn

Gly

Gly

Ser

Leu

Ala

Glu

220 -

Ala

Glu

Ala

Gly

Gly

Thr

45

Arg

Ser

Ala

Ile

val

125

Ala

ser

Asp

Thr

Ala

205

Leu

Tyr

Leu

Ile

Gly

Gln

30

Ala

val

Thr

Thr

ser

110

Thr

Leu

Ala

Leu

val

190

Ser

Thr

Gly

Met

Ala
270

Gln

15

Phe

Gln

Gly

Ala

95

val

Leu

Pro

ser

Phe

175

Gly

Pro

Ala

Leu

Ile
255

val

Gly
Arg
Leu
Arg
Asp
80

Met
Thr
Ala
Pro
Leu
160
Ser
Ser
Tyr
Ala
Thr
240

Leu

Asn



Glu

Gly

Glu

305

Ala

Asn

Thr

Ser

385

Leu

Ala

Ser

Ser

Ala

465

GIn

Pro

Ala

Tyr

290

Glu

Ala

Asn

Thr

370

Met

Lys

Gln

Ser

val

450

val

Ala

Met

Pro

Pro
530

Glu

275

Ala

Ala

val

val

Pro

355

Ser

Thr

Gly

Asn

Gly

Thr

Glu

Gly

515

Pro

Tyr

Ala

Pro

Glu

Pro

340

Ser

Pro

Asn

Phe

Gly

Leu

Ser

Pro

Arg

Ala

500

Pro

Gly

Ala

Glu

Glu

325

Gln

Ser

Ser

Ala

405

val

Gly

Leu

Ala

Arg

Tyr

Leu

Glu

Thr

Met

310

Ala

Ala

Lys

Ser

Arg

Gly

Ser

Ala

470

Pro

Ala

val

Ser

Met

Ala

295

Thr

ser

Leu

Leu

ASn

375

val

Ala

Ala

Gly

val

455

Arg

Gly

Gly

Met

Gln
535

Trp

Thr

Ser

Asp

Gln

Gly

Met

Ser

Ala

Met

val

440

Pro

Ala

Gln

Gly

Pro

520

ASp

Ala

Ala

Ala

Thr

Gln

345

Gly

val

Met

Ala

Ser

425

Ala

Gln

Leu

Met

Arg

eolf-seql

Gln Asp

Thr Ala

Gly Gly

Ala Ala

330

Leu Ala

Leu Trp

Ser Met

Thr Asn

395

Ala Gln
410

Ser Leu
Ala Asn
Ala Trp
Pro Leu

475

Leu Gly
490
Leu Ser

Ser Pro

Phe Ala

Page 44

Ala

Thr

300

Leu

Ala

Gln

Lys

Ala

380

Thr

Ala

Gly

Leu

Ala

460

Thr

Gly

Gly

Ala

540

Ala

285

Leu

Leu

Asn

Pro

Thr

365

Asn

Leu

val

Ser

Gly

Ala

ser

Leu

val

Ala

525

Phe

Ala

Leu

Glu

Gln

Thr

350

val

Asn

ser

Glin

ser

430

Arg

Ala

Leu

Pro

Leu

510

Gly

Pro

Met

Pro

Gln

Leu

335

Gln

Ser

His

Ser

Thr

415

Leu

Ala

Asn

Thr

val

495

Arg

Asp

Phe

Phe

Ala

320

Met

Gly

Pro

Met

Met

400

Ala

Gly

Ala

Gln

Ser

480

Gly

val

Ile

Leu



Pro

545

Asn

Gly

Ile

Thr

val

625

Gly

Gly

Leu

ser

Ala

Ser

Pro

785

Leu

Leu

Ile

Ala

Tyr

610

Leu

Gly

Gln

GIn

Asn

690

Gly

Ala

Ser

Ala

Tyr

770

Ala

Ala

Asp

Asn

val

Gly

Gly

GIn

val

Gly

Thr

675

Gly

Pro

Ser

Arg

Ala

755

Gly

Ala

Ala

Pro

Thr

Ile

580

Ala

val

Leu

Ala

Gly

val

Leu

val

Ser

Met

740

Trp

Ser

Ala

Thr

ser

Asp

Thr

ASp

Arg

val

645

Thr

GIn

Ile

val

Thr

725

Tyr

Asp

val

Ala

Ala
805

Ala

550

Leu

Pro

Asp

val

Gly

Gly

Pro

Ala

Gln

Asn

710

Met

ser

Gly

val

Met

790

Ala

Met

Gly

Asn

Ile

val

615

Ala

Glu

Arg

Ser

Phe

695

Gly

Asp

Gly

val

ser

775

Ala

Leu

val
Tyr
Gly
Asn
600
Gly
Gly
Pro
Ala
ASp
Asp
Leu
Phe
Pro
A]a
Thr

Ala

Ala

Ala

Asn

val

585

Ala

Tyr

Gly

val

val

665

Ser

Ala

Gly

Gly

Gly

Ala

Leu

Ala

Lys

eolf-seql
Gln val Gly

Asn

570

val

Phe

Asp

Leu

val

650

Pro

Leu

Ala

Gln

Leu

730

Pro

Glu

Ala

Glu
810
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555

Ala

Leu

Ser

Arg

Pro

635

Ala

Gly

Thr

ITe

val

715

Leu

Glu

Leu

val

Thr

795

Thr

val

Thr

val

Thr

620

Ser

Met

Arg

Gly

Gln

700

val

Pro

Ser

Thr

Glu

780

Pro

Ala

Pro

Gly

Asn

Gly

Gln

Ala

Gly

val

Ala

685

Pro

Gly

Pro

Met

Ser

765

Pro

Tyr

Thr

GIn

Ala

Asn

590

ser

Asp

Ala

Asn

val

670

Glu

Gly

Met

Glu

Leu

750

Ala

Trp

val

Gln

val

Gly

His

Gly

val

Ile

ser

655

Ala

Glu

Asp

Asn

val

735

Ala

Ala

Met

Gly

Ala
815

val
560
Thr

val

Gln

Gly

Gly

Leu

Thr

Ala

Thr

720

Asn

Ala

val

Gly

Trp

Arg



Ala

ser

Asn

Tyr

865

Gly

Gln

Ala

Leu

Ala

945

Pro

Glu

Tyr

ser

Gly

Gly

Ile

Glu
820

Ala Ala

val
835

Leu

Ile
850

Leu Gly

Ala Met

Ala Ser Ala

Gly Thr Gly

900

Ala Gly Ala

Pro
930

Pro Gly

Asp Pro Leu

Gln val Gly

val
980

Leu Asp

Ala Leu Ala

995

Gly Asn Ala
1010

ser Ala Thr
1025--—- -

Ala Ala Pro
1040

Ala
1055

Leu Ser

GIn Leu Ala

1070

Ala phe Gly Thr

eolf-seql

825

Ala Asn ser

840

Arg

GIn Asn Ser Ala

855

Ala Gln

870

Trp ASp

Ala Ala

885

Ser

Pro Ala Gly Pro

Arg

Ala

Ala

Leu

Ala

Leu

Ala

Pro
890

Ala

905

Ala
920

Gly Ala val

ITe Leu Ser

935

Asp

Thr ser

950

Gly Leu

ser Ala GlIn

965

Pro

Ile Ala Leu Tyr

Asp

Ile

Leu

Ile

Ile

Ala

Leu

Gly

val

970

Ala

985

Thr
1000

Ile Thr Asn

Gly Gly Leu
1015

Gly

Asp Glu Pro Glu

1030 -

val ser Ala Gly
1045

val Pro His
1060

Ser

val GIn Ala Thr
1075

Pro Thr Gln

Pro

Ala Phe Ala Met

Met

Ala

val

875

Pro

GIn

ser

Ile

955

Ile

ser

Ala Arg Pro Trp His

His Trp

val

Trp

Pro

Page 46

Gly His

Thr Thr

Thr Phe

val
830

Thr Pro

Leu val Ala

845

Ser

Ala Thr GIn Ala

860

Met Tyr Ser Tyr

Phe Thr Pro

895

Pro

Ala Thr

910

Ala Ala

Thr Ala

925

Ala Leu

Ala Ala Ala

940

Leu

Ala Ser Thr Leu

Ile
975

Pro Thr Pro

Thr
990

Ile Ala Gly

Ile G
1005

Gly His Pro
1020

Gly Pro Phe

1035

Ala Ala Leu
1050

Ala Ala pro
1065

Ser Ser Ser

1080

Pro

Ala

Glu

Glu

880

val

GlIn

GIn

AsSn

Asn

960

Gly

Ser

1Ty Leu

Leu

Gly

val

Glu



ealf-seql
Gly Ala Asp Pro Thr Ala Leu Asn Gly Met Pro Ala Gly Leu Leu
1085 1090 1095

Ser Gly Met Ala Leu Ala Ser Leu Ala Ala Arg Gly Thr Thr Gly
1100 1105 1110

Gly Gly Gly Thr Arg Ser Gly Thr Ser Thr Asp Gly GIn Glu Asp
1115 1120 1125

Gly Arg Lys Pro Pro val val val Ile Arg Glu GIn Pro Pro Pro
1130 1135 1140

Gly Asn  Pro Pro Arg
1145

<210> 29

<211> 9

<212> PRT

<213> Mycobacterium tuberculosis
<400> 29

Phe Ile Ile Asp Pro Thr Ile Ser Ala
1 5

<210> 30

<211> 9

<212> PRT

<213> Mycobacterium tuberculosis
<400> 30

Ile Leu Tyr Ser Ser Leu Glu Tyr Phe
1 5

<210> 31
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 31

Leu Glu Tyr Phe Glu Lys Ala Leu Glu
1 5

<210> 32
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 32

Tyr Ala Gly Lys Asn Arg Asn His val
1 5

<210> 33
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
Page 47



<400> 33

Leu ITe His Asp Gln Ala Asn Ala val
1 5

<210> 34

<211> 9

<212> PRT

<213> Mycobacterium tuberculosis
<400> 34

Phe val Arg Pro val Ala val Asp Leu
1 5

<210> 35

<211> 9

<212> PRT

<213> Mycobacterium tuberculosis
<400> 35

Leu Thr Tyr Ile pPro val val Gly His
1 5

<210> 36
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 36

Tyr Ile Pro val val Gly His Ala Leu
1 5

<210> 37
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 37

Tyr Leu val val Lys Thr Leu Ile Asn
1 5

<210> 38
<211> 9
212> PRT

<213> Mycobacterium tuberculosis
<400> 38

Leu val val Lys Thr Leu Ile Asn Ala
1 5

<210> 39
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis

<400> 39

eolf-seql
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val Lys Thr Leu Ile Asn Ala Thr Glin
1 5

<210> 40
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 40

Leu Lys Leu Leu Ala Lys Leu Ala Glu
1 5

<210> 41
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 41

Leu val Ala Ala Ala Ile Ala Asp Ile
1

5
<210> 42
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 42

Ile Ile Ser Asp val Ala Asp Ile Ile
1 5

<210> 43
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 43

Trp Glu Phe Ile Thr Asn Ala Leu Asn
1 5

<210> 44
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 44

Leu Phe Gly Ala Ala Gly Leu Ser Ala
1 5

<210> 45
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 45

Leu Ala His Ala Asp Ser Leu Ala Ser
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1 5
<210> 46

<211> 9

<212> PRT

<213> Mycobacterium tuberculosis
<400> 46

Leu Ala Ser Ser Ala Ser Leu Pro Ala
1 5

<210> 47
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 47

Phe Gly Gly Leu Pro Ser Leu Ala Gln
1 5

<210> 48
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 48

Phe ITe Ile Asp Pro Thr Ile Ser Ala
1 5

<210> 49
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 49

ITe Ile Asp Pro Thr Ile Ser Ala Ile
1 5

<210> 50
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 50

Pro Thr Ile Ser Ala Ile Asp Gly Leu
1

5
<210> 51
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 51

Thr Ile Ser Ala Ile Asp Gly Leu Tyr
1 5

eolf-seql
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<210> 52
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 52

Ser Ala Ile Asp Gly Leu Tyr Asp Leu
1 5

<210> 53

<211> 9

<212> PRT

<213> Mycobacterium tuberculosis

<400> 53

Ala Ile Asp Gly Leu Tyr Asp Leu Leu
1 5

<210> 54
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 54

Leu Tyr Asp Leu Leu Gly Ile Gly Ile
1 5

<210> 55
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 55

Ile Pro Asn GIn Gly Gly Ile Leu Tyr
1 5

<210> 56
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 56

Gly Ile Leu Tyr Ser Ser Leu Glu Tyr
1 5

<210> 57
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 57

Tyr Ser Ser Leu Glu Tyr Phe Glu Lys
1 5

<210> 58

eolf-seql
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<211> 9
<212> PRT
<213> Mycobacterium tuberculosis

<400> 58

ser Leu Glu Tyr Phe Glu Lys Ala Leu
1 5

<210> 59
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 59

Tyr Phe Glu Lys Ala Leu Glu Glu Leu
1 5

<210> 60
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 60

Phe Glu Lys Ala Leu Glu Glu Leu Ala
1 5

<210> 61
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 61

Asn His val Asn Phe Phe Gln Glu Leu
1 5

<210> 62
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 62

Glu Leu Ala Asp Leu Asp Arg Gln Leu
1 5

<210> 63
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 63

Leu Ala Asp Leu Asp Arg Gln Leu ITe
1 5

<210> 64
<211> 9
<212> PRT
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<213>
<400>

Mycobacterium tuberculosis

64

Asp Leu Asp Arg GIn Leu Ile Ser Leu
1 5

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

<400>

65

9

PRT

Mycobacterium tuberculosis

65

Leu Asp Arg Gln Leu Ile Ser Leu Ile
il 5

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

<400>

1

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

<400>

1

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

<400>

66
9

PRT ) )
Mycobacterium tuberculosis

66

Ala val GIn Thr Thr Arg Asp Ile Leu
5

67

9

PRT

Mycobacterium tuberculosis

67

Glu Gly Ala Lys gys Gly Leu Glu Phe

68

9

PRT

Mycobacterium tuberculosis

68

Lys Gly Leu Glu Phe val Arg Pro val
1 5

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

<400>

1

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

69

9

PRT

Mycobacterium tuberculosis

69

Gly Leu Glu Phe val Arg Pro val Ala
5

70

9

PRT

Mycobacterium tuberculosis
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<400> 70

Leu Glu Phe val Arg Pro val Ala val
1 5

<210> 71
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 71

Phe val Arg Pro val Ala val Asp Leu
1 5

<210> 72
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 72

Arg Pro val Ala val Asp Leu Thr Tyr
1 5

<210> 73
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 73

Ala val Asp Leu Thr Tyr Ile Pro val
1 5

<210> 74
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 74

Thr Tyr Ile Pro val val Gly His Ala
1 5

<210> 75
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 75

Tyr ITe Pro val val Gly His Ala Leu
1 5

<210> 76
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis

<400> 76
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Leu Ser Ala Ala Phe Gln Ala Pro Phe
1 5

<210> 77
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 77

Ser Ala Ala Phe g1n Ala Pro Phe Cys
1

<210> 78

<211> 9

<212> PRT

<213> Mycobacterium tuberculosis
<400> 78

Ala Ala Phe GIn Ala Pro Phe Cys Ala
1 5

<210> 79

<211> 9

<212> PRT

<213> Mycobacterium tuberculosis
<400> 79

Phe G1n Ala Pro Phe Cys Ala Gly Ala
1 5

<210> 80
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 80

Ala Pro Phe Cys Ala Gly Ala Met Ala
1 5

<210> 81
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 81

Pro Phe Cys Ala Gly Ala Met Ala val
1 5

<210> 82
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 82

Ala Met Ala val val Gly Gly Ala Leu
1 5
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<210> 83
<211> 9
<212> PRT

<213> wMycobacterium tuberculosis
<400> 83

Ala val val Gly Gly Ala Leu Ala Tyr
1 5

<210> 84
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 84

Gly Ala Leu Ala Tyr Leu val val Lys
1 5

<210> 85
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 85

Leu Ala Tyr Leu val val Lys Thr Leu
1 5

<210> 86
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 86

Ala Tyr Leu val val Lys Thr Leu Ile
1 5

<210> 87
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 87

Lys Thr Leu Ile Asn Ala Thr Gln Leu
1 5

<210> 88
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 88

Thr Leu Ile Asn Ala Thr Gln Leu Leu
1 5
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<210> 89
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 89

Ile Asn Ala Thr GIn Leu Leu Lys Leu
1 5

<210> 90
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 90

Asn Ala Thr Gln Leu Leu Lys Leu Leu
1 5

<210> 91
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 91

Gln Leu Leu Lys Leu Leu Ala Lys Leu
1 5

<210> 92
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 92

Lys Leu Leu Ala Lys Leu Ala Glu Leu
1 5

<210> 93
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 93

Leu Leu Ala Lys Leu Ala Glu Leu val
1 5

<210> 94
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 94

Lys Leu Ala Glu Leu val Ala Ala Ala
1 5

<210> 95
<211> 9
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<212> PRT )
<213> Mycobacterium tuberculosis

<400> 95

Leu Ala Glu Leu val Ala Ala Ala Ile
1 5

<210> 96
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 96

Leu val Ala Ala Ala ITe Ala Asp Ile
1 5

<210> 97
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 97

Ala Ile Ala Asp Ile Ile Ser Asp val
1 5

<210> 98
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 98

Ile Ala Asp ITe Ile Ser Asp val Ala
1 5

<210> 99
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 99

Ile Sser Asp val Ala Asp Ile Ile Lys
1 5

<210s 100
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 100

Thr Leu Gly Glu val Trp Glu Phe Ile
1 5

<210> 101
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis

eolf-seql

Page 58



<400> 101

Phe Ile Thr Asn Ala Leu Asn Gly Leu
1 5

<210> 102
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 102

Asn Ala Leu Asn Gly Leu Lys Glu Leu
1 5

<210> 103
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 103

Lys Leu Thr Gly Trp val Thr Gly Leu
1 5

<210> 104
<211> 9
<212> PRT

<213> mMycobacterium tuberculosis
<400> 104

Leu Thr Gly Trp val Thr Gly Leu Phe
1 5

<210> 105
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 105

Gly Trp Ser Asn Leu Glu Ser Phe Phe
1 5

<210> 106
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 106

Asn Leu Glu Ser Phe Phe Ala Gly val
1

5
<210> 107
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis

<400> 107
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Ser phe pPhe Ala Gly val Pro Gly Leu
1 5

<210> 108
<211> 9
<212> PRT

<213> wMycobacterium tuberculosis
<400> 108

Gly Leu Thr Gly Ala Thr Ser Gly Leu
1

5
<210> 109
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 109

Leu Ser GIn val Thr Gly Leu Phe Gly
1 5

<210> 110
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 110

Ser Gln val Thr Gly Leu Phe Gly Ala
1 5

<210> 111
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 111

Leu Ser Ala Ser Ser Gly Leu Ala His
1 5

<210> 112
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 112

Ala Ser Ser Gly Leu Ala His Ala Asp
1 5

<210> 113
<211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400> 113

Ser Gly Leu Ala His Ala Asp Ser Leu
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<210>
<211>
<212>
<213>

<400>

1

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

<400>

1 .

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

<400>

114

9

PRT

Mycobacterium tuberculosis

114

Gly Leu Ala His Ala Asp Ser Leu Ala
5

115

9

PRT

Mycobacterium tuberculosis

115

Ser Leu Ala Ser Ser Ala Ser Leu Pro
5

116

9

PRT

Mycobacterium tuberculosis

116

Ala Ser Ser Ala Ser Leu Pro Ala Leu
1 5

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

<400>

117

9

PRT

Mycobacterium tuberculosis

117

Ser Gly Phe Gly Gly Leu Pro Ser Leu
1 5

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

<400>

118

9

PRT

Mycobacterium tuberculosis

118

Leu Pro Ser Leu Ala Gln val His Ala
1

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

<400>

1

5

119

9

PRT

Mycobacterium tuberculosis

119

His Ala Ala Sser Thr Arg Gln Ala Leu
5
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<210>
<211>
<212>
<213>

<400>

120

9

PRT

Mycobacterium tuberculosis

120

Ser Thr Arg Gln Ala Leu Arg Pro Arg
1 5

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

<400>

121

9

PRT

Mycobacterium tuberculosis

121

Arg Pro Arg Ala Asp Gly Pro val Gly
1 5

<400>

<210> 122

<211> 9

<212> PRT

<213> Mycobacterium tuberculosis

<400> 122

Glu GIn val Gly Gly GIn Ser Gln Leu

1 5

<210> 123

<211> 9

<212> PRT

<213> Mycobacterium tuberculosis

<400> 123

Gly Ala Ser Lys Gly Thr Thr Thr Lys

1 5

<210> 124

<211> 9

<212> PRT

<213> Mycobacterium tuberculosis

<400> 124

Ala Ser Lys Gly Thr Thr Thr Lys Lys
- ,,1,7,,f,,,,,,,, ,,,,,,fsf N

<210> 125

<211> 9

<212> PRT

<213> Mycobacterium tuberculosis

125

Lys Gly Thr Thr Thr Lys Lys Tyr Ser
1 5

<210>

126

eolf-seql
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<211> 9

<212> PRT

<213> Mycobacterium tuberculosis
<400> 126

Thr Glu Asp Ala Glu Arg Ala Pro val
1 5

<210> 127
<211> 20
<212> PRT

<213> Mycobacterium tuberculosis

<400> 127

Met Ser Arg Ala Phe Ile Ile Asp Pro Thr Ile Ser Ala Ile Asp Gly
1 5 10 15

Leu Tyr Asp Leu
20

<210> 128

<211> 20

<212> PRT

<213> Mycobacterium tuberculosis
<400> 128

Ile Asp Gly Leu Tyr Asp Leu Leu Gly Ile Gly Ile Pro Asn Gln Gly
1 5 10 15

Gly Ile Leu Tyr
20

<210> 129

<211> 20

<212> PRT

<213> Mycobacterium tuberculosis
<400> 129

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

Leu Glu Glu Leu

<210> 130

<211> 20

<212> PRT

<213> Mycobacterium tuberculosis
<400> 130

Glu Lys Ala Leu Glu Glu Leu Ala Ala Ala Phe Pro Gly Asp Gly Trp
1 5 10 15

Leu Gly Ser Ala
20
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<210> 131
<211> 20
<212> PRT

<213> Mycobacterium tuberculosis
<400> 131

Asp Gly Trp Leu Gly Ser Ala Ala Asp Lys Tyr Ala Gly Lys Asn Arg
1 5 10 15

Asn His val Asn

20
<210> 132
<211> 20
<212> PRT
<213> Mycobacterium tuberculosis
<400> 132

Lys Asn Arg Asn His val Asn Phe Phe GIn Glu Leu Ala Asp Leu Asp
1 5 10 15

Arg Gln Leu Ile

<210> 133

<211> 20

<212> PRT

<213> Mycobacterium tuberculosis
<400> 133

Asp Leu Asp Arg GlIn Leu Ile Ser Leu Ile His Asp GIn Ala Asn Ala
1 5 10 15

val Gln Thr Thr

<210> 134
<211> 20
<212> PRT

<213> Mycobacterium tuberculosis

<400> 134

Ala Asn Ala val GIn Thr Thr Arg Asp Ile Leu Glu Gly Ala Lys Lys
1 5 10 15

Gly Leu Glu Phe

20
<210> 135
<211> 20
<212> PRT

<213> Mycobacterium tuberculosis

<400> 135
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Ala Lys Lys Gly Leu Glu Phe val Arg Pro val Ala val Asp Leu Fhr
1 5 10 15

Tyr ITle Pro val

<210> 136

<211> 27

<212> PRT

<213> Mycobacterium tuberculosis
<400> 136

Phe val Arg Pro val Ala val Asp Leu Tgr Tyr Ile Pro val val Gly
1 5 1 15

His Ala Leu Ser Ala Ala Phe GIn Ala Pro Phe

20 25
<210> 137
<211> 20
<212> PRT
<213> Mycobacterium tuberculosis
<400> 137

Ala Ala Phe Gln Ala Pro Phe Cys Ala Gly Ala Met Ala val val Gly
1 5 10 15

Gly Ala Leu Ala
20

<210> 138

<211> 20

<212> PRT

<213> Mycobacterium tuberculosis
<400> 138

val val Gly Gly Ala Leu Ala Tyr Leu val val Lys Thr Leu Ile Asn
1 5 10 15

Ala Thr GlIn Leu

20
<210> 139
<211> 20
<212> PRT
<213> Mycobacterium tuberculosis
<400> 139

Leu Ile Asn Ala Thr Gln Leu Leu Lys Leu Leu Ala Lys Leu Ala Glu
1 5 10

Leu val Ala Ala
20
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<210> 140
<211> 20
<212> PRT

<213> Mycobacterium tuberculosis

<400> 140

Leu Ala Glu Leu val Ala Ala Ala Ile Ala Asp Ile Ile Ser Asp val
1 5 10 15

Ala Asp Ile Ile

<210> 141
<211> 20
<212> PRT

<213> Mycobacterium tuberculosis

<400> 141

Ser Asp val Ala Asp Ile Ile Lys Gly Thr Leu Gly Glu val Trp Glu
1 5 10 15

Phe Ile Thr Asn

<210> 142
<211> 20
<212> PRT

<213> Mycobacterium tuberculosis

<400> 142

val Trp Glu Phe Ile Thr Asn Ala Leu Asn Gly Leu Lys Glu Leu Trp
1 5 10 15

Asp Lys Leu Thr
20

<210> 143
<211> 20
<212> PRT

<213> Mycobacterium tuberculosis

<400> 143

Glu Leu Trp Asp Lys Leu Thr Gly Trp val Thr Gly Leu phe Ser Arg
1 5 10 15

Gly Trp Ser Asn

20
<210> 144
<211> 20
<212> PRT

<213> Mycobacterium tuberculosis

<400> 144
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Phe Ser Arg Gly Trp Ser Asn Leu Glu Ser Phe Phe Ala Gly val Pro
1 5 10 15

Gly Leu Thr Gly
20

<210> 145

<211> 20

<212> PRT

<213> Mycobacterium tuberculosis
<400> 145

Gly val pro Gly Leu Thr Gly Ala Thr Ser Gly Leu Ser Gln val Thr
1 5 10 15

Gly Leu Phe Gly
20

<210> 146

<211> 20

<212> PRT

<213> Mycobacterium tuberculosis
<400> 146

Gln val Thr Gly Leu Phe Gly Ala Ala Gly Leu Ser Ala Ser ier Gly
1 5 10 5

Leu Ala His Ala

<210> 147
<211> 20
<212> PRT

<213> Mycobacterium tuberculosis

<400> 147

ser Ser Gly Leu Ala His Ala Asp Ser Leu Ala Ser Ser Ala Ser Leu
1 5 10 15

Pro Ala Leu Ala

<210> 148

<211> 20

<212> PRT )
<213> Mycobacterium tuberculosis
<400> 148

Ala Ser Leu Pro Ala Leu Ala Gly Ile Gly Gly Gly Ser Gly Phe Gly
1 5 10 15

Gly Leu Pro Ser
20
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<210> 149
<211> 20
<212> PRT

<213> Mycobacterium tuberculosis

<400> 149

Gly Phe Gly Gly Leu Pro Ser Leu Ala GIn val His Ala Ala Ser Thr
1 5 10 15

Arg GIn Ala Leu

20
<210> 150
<211> 20
<212> PRT _
<213> Mycobacterium tuberculosis
<400> 150

Ala Ser Thr Arg Gln Ala Leu Arg Pro Arg Ala Asp Gly Pro val Gly
1 5 10 15

Ala Ala Ala Glu

<210> 151

<211> 20

<212> PRT

<213> Mycobacterium tuberculosis
<400> 151

Pro val Gly Ala Ala Ala Glu GIn val Gly Gly GIn Ser GlIn Leu val
1 5 10

Ser Ala Gln Gly
20

<210> 152

<211> 19

<212> PRT

<213> Mycobacterium tuberculosis

<400> 152

GIn Leu val ser Ala GIn Gly Ser GIn Gly Met Gly Gly Pro val Gly
-1 5 —10————m——— 15

Met Gly Gly

<210> 153

<211> 20

<212> PRT

<213> Mycobacterium tuberculosis

<400> 153

Pro val Gly Met Gly Gly Met His Pro Ser Ser Gly Ala Ser Lys Gly
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1 5 10 15

Thr Thr Thr Lys
20

<210> 154

<211> 20

<212> PRT

<213> Mycobacterium tuberculosis
<400> 154

ier Lys Gly Thr Thr Thr Lys Lys Tyr Ser Glu Gly Ala Ala Ala Gly
5 10 15

Thr Glu Asp Ala
20

<210> 155

<211> 20

<212> PRT

<213> Mycobacterium tuberculosis
<400> 155

Ala Ala Gly Thr Glu Asp Ala Glu Arg Ala Pro val Glu Ala Asp Ala
1 5 10 15

Gly Gly Gly Gln
20

<210> 156

<211> 20

<212> PRT

<213> Mycobacterium tuberculosis
<400> 156

Arg Ala Pro val Glu Ala Asp Ala Gly Gly Gly GlIn Lys val Leu val
1 5 10 15

Arg Asn val val

20
<210> 157
<211> 1053
<212> PRT
<213> Mycobacterium tuberculosis
<400> 157

Met Asn Phe Ser val Leu Pro Pro Glu Ile Asn Ser Ala Leu Ile Phe
1 5 10 15

Ala Gly Ala Gly Pro Glu Pro Met Ala Ala Ala Ala Thr Ala Trp Asp
20 30

Gly Leu Ala Met Glu Leu Ala Ser Ala Ala Ala Ser Phe Gly Ser val
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Thr

Met

65

val

Phe

Asn

Asn

Ala

145

Ile

Gly

Ala

Leu

Gly

ser

Asn

Asn

Phe

Gly

Ser

50

Ala

Gln

Glu

Arg

Ala

130

Ala

Ala

Leu

Ala

Gly

Leu

Gly

Asn

Leu

Gly

Asn

35

Gly

Ala

Ala

Ala

Ala

115

Pro

Asp

Ser

Pro

Ala

195

Ala

Asn

Ile

Gly

Phe

Asn

Leu

Ala

val

100

Asp

Ala

val

Ala

Ala

180

Gly

Ala

Asn

Phe

Gly

Asn

Gly

Gln

val

Ala

Gln

85

Lys

Leu

Ser

Leu

165

Trp

Ile

Asn

Gly

Phe

Leu

Asn

Ile

Gly

Ala

70

Thr

Thr

val

Ala

Ala

150

Ser

Leu

Pro

val

Asn

Gly

Asn

Thr

Gly

Gly

55

Pro

Ala

Ala

Ser

Ala

135

Met

Pro

Ala

Ala

Ser

AsSn

Thr

40

Ala

Tyr

Ala

val

Leu

120

Ile

Ser

Phe

Ser

Leu

200

Gly

Ala

Asn

Leu

Gly

Asn

Gly

Trp

Ala

GlIn

val

105

val

Glu

Ala

ser

Gly

Asn

Ile

Gly

Phe

Asn

Gly

eolf-seql

Gln Gly Ala
60

Ala

Ala

90

Gln

Met

Ala

Tyr

Lys

Ala

Gly

Asn

Leu

Ala

AsSn

Trp

75

Ala

Pro

ser

Thr

His

155

Pro

Pro

Gly

val

Gly

ser

Asn

Asn

Leu

Ala

Met

Asn

Tyr

140

Ala

Leu

Ala

Pro

Gly

Asn

Ala

Asn

Thr

Gly
300

Leu Asn Ser
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45

Ser

Ala

Met

Leu

Leu

125

Glu

Gly

Gln

Ala

Thr

205

Asn

Tyr

ser

val

Gly

Ser

Ala

val

110

Phe

Gln

Ala

Asn

Ala

190

Ala

Ala

Asn

Leu

Gly

Leu

Gly

Thr

Ser

Ala

Ala

95

Ala

Gly

Met

Ser

Leu

175

Met

Ile

Asn

Phe

Gly

val

Gly

Leu

Gly

Ala
Ala

80

Glu

Trp

Ala

160

Ala

Thr

Asn

Asn

Gly

Asn

Gly

Asn

Thr

Asn



305

Phe

Gly

Gly

Phe

Asn

385

Thr

Gly

Leu

Pro

465

Ala

Asn

Leu

Phe

Thr

545

Thr

Thr

Gly

Asn

Trp

Asn

370

Thr

Gly

Asn

Phe

Gln

450

Pro

Ile

Ile

Asn

Ser

530

Thr

Leu

val

Leu

Gly

Asn

355

Thr

Gly

Thr

Ile

Asn

435

Gly

Leu

Thr

Thr

Ile

515

Leu

Pro

Pro

Gly

Phe

Asn

340

Ser

Gly

Ser

Phe

AsSn

420

Thr

Ser

Gln

Leu

val

500

Pro

Pro

Ala

Ser

Ala

Asn

325

Phe

Gly

Met

Tyr

Asn

405

Thr

Gly

Leu

Ile

Pro

485

Gly

Ala

Gly

Asn

Leu

565

Phe

310

Ser

Gly

Leu

Asn

390

Thr

Gly

Asp

Gln

Pro

470

Ser

Ala

Leu
Ile
550

Asn

Ser

Gly

Ile

Gly

ASp

Met

Gly

val

Met

Phe

455

Gly

Leu

Phe

Thr

Thr

535

Thr

Ile

Leu

ser

Gly

Asn

360

val

Gly

Asn

Phe

Asn

440

Ser

Ile

Asn

Ser

Thr

520

Leu

val

Pro

Pro

Gly

Asn

345

Thr

Gly

Asp

Ala

Asn

425

Asn

Ile

Ser

Ile

Leu

505

Pro

Pro

Gly

Ala

Gly

eolf-seql

315

Asn val
330

Ser Gly

Gly Phe

Asn Ala

Phe Asn
395

Asn Thr
410

ITe Gly

Gly val

Thr Thr

val Pro
475

Pro Ala
490

Pro Gly

Ala Asn

Ser Leu

Ala Phe
555

Ala Thr
570

Leu Thr
Page 71

Gly

Asn

Phe

Asn

380

Pro

Gly

His

Phe

Pro

460

Ala

Ala

Leu

Ile

Asn

540

ser

Thr

Leu

Phe

Phe

Asn

365

Thr

Gly

Phe

Met

Tyr

445

Asp

Phe

Thr

Thr

Thr

525

Leu

Pro

Pro

Phe

Asn

350

Ala

Gly

Ser

Leu

Asn

430

Arg

Leu

Ser

Thr

Leu

510

val

Pro

Pro

ser

Asn

335

Thr

Gly

Ser

Ser

Asn

415

Asn

Gly

Thr

Leu

Pro

495

Pro

Gly

Ala

Gly

Asn

575

Leu

320

Ser

Gly

Ser

Leu

Asn

400

Ala

Gly

val

Leu

Pro

480

ser

Leu
560

Ile

Asn



Leu

Pro

625

Pro

Ala

Leu

Ile

Gly

Thr

val

Gly

Pro

Ala

785

Phe

Ala

Thr

Gly

Pro

Pro

610

Ala

ser

Phe

Thr

His

690

Leu

val

Pro

Ala

Tyr

770

Phe

Thr

Ile

Gln

Gly

Ala

595

Gly

Asn

val

Asn

Ile

675

Thr

Pro

Pro

Ala

Leu

755

Thr

Asn

Leu

Pro

Glu

835

Phe

580

Ala

Leu

Ile

Leu

660

Pro

Gln

Ser

Ala

Leu

740

Ile

Leu

Pro

Pro

820

Ile

Thr

Thr

Thr

Thr

Ile

645

Pro

Ala

Pro

Ile

Phe

725

Gln

Phe

Thr

Pro

Gln

805

Ile

Ile

Leu

Thr

Leu

val

630

Pro

Pro

Gly

Gly

710

Gly

Pro

Gly

Gly

Gly

Ile

Gly

Thr

Pro

Pro

Pro

615

sSer

Pro

Leu

Thr

695

Trp

Ile

Pro

Glu

Pro

775

Ile

Thr

val

Pro

Gln

Ala

600

ser

Gly

val

GIn

Thr

680

val

Asp

Pro

Gly

Phe

760

Ile

ASp

Thr

Gly

Glu

840

Ile

585

Asn

Leu

Phe

Thr

Ile

665

Ile

Gly

val

Phe

Asp

val

val

Pro

Gly

Leu

Thr

eolf-seql

Ile Thr

Asn Ile

GIn Leu
635

val Pro
650

Pro Glu

Gly Gly

Gln Ile

Phe Leu
715

Thr Leu
730

Gly Leu

Leu Pro

Ile Gly

Pro Ala

795

Ala Ile
810

Phe Thr

Thr Ile

Thr Pro
Page 72

val

Pro

620

Pro

Pro

val

Phe

Gly

ser

Gln

Ser

Gln

Ser

780

Ile

Thr

Leu

Asn

Pro

Pro

Ile

Thr

Ser

685

val

Thr

Phe

Thr

Leu

765

Phe

Asn

Thr

Pro

ser
845

590

Ala

Ala

Leu

Thr

Ile

670

Leu

Gly

Pro

GIn

Phe

750

val

Phe

val

Pro

Gln

830

Ile

Thr

Phe

Thr

Ser

val

655

Pro

Pro

Gln

Arg

Thr

735

Thr

val

Leu

Asp

Glu

815

Ile

Gly

Thr

Ser

Thr

Ile

640

Gly

Gln

Phe

Ile

720

Asn

Asn

His

Pro

Thr

val

Pro



eolf-seql
850 855 860

Pro Leu Thr Ile Asp Pro Ile Asn Leu Thr Gly Phe Thr Leu Pro Gln
865 870 875 880

TIle Thr Thr Pro Pro Ile Thr Thr Pro Pro Leu Thr Ile Asp Pro Ile
885 890 895

Asn Leu Thr Gly Phe Thr Leu Pro Gln Ile Thr Thr Pro Pro Ile Thr
900 905 910

Thr Pro Pro Leu Thr Ile Glu Pro Ile Gly val Gly Gly Phe Thr Thr
915 920 925

Pro Pro Leu Thr val Pro Gly Ile His Leu Pro Ser Thr Thr Ile Gly
930 935 940

Ala Phe Ala Ile pPro Gly Gly Pro Gly Tyr Phe Asn Ser Ser Thr Ala
945 950 955 960

Pro Ser Ser Gly Phe Phe Asn Ser Gly Ala Gly Gly Asn ser Gly Phe
965 970 975

Gly Asn Asn Gly Ser Gly Leu Ser Gly Trp Phe Asn Thr Asn Pro Ala
980 985 990

Gly Leu Leu Gly Gly Ser Gly Tyr GlIn Asn Phe Gly Gly Leu Ser ser
995 1000 1005

Gly phe Ser Asn Leu Gly Ser Gly val Ser Gly Phe Ala Asn Arg
1010 1015 1020

Gly Ile Leu Pro Phe Ser val Ala Ser val val Ser Gly Phe Ala
1025 1030 1035

Asn Ile Gly Thr Asn Leu Ala Gly Phe Phe GIn Gly Thr Thr Ser

1040 1045 1050
<210> 158
<211> 450
<212> PRT

<213> Mycobacterium tuberculosis

<400> 158

Met Ser Glu Leu Ser val Ala Thr Gly Ala val Ser Thr Ala Ser Ser
1 5 10 15

ser Ile Pro Met Pro Ala Gly val Asn Pro Ala Asp Leu Ala Ala Glu
20 25

Leu Ala Ala val val Thr Glu Ser val Asp Glu Asp Tyr Leu Leu Tyr
35 40 45

Page 73



Glu

Glu

65

Arg

Asp

Glu

Thr

Glu

145

Ser

val

Ser

225

Leu

val

Glu

ser
305

Cys

50

Leu

Gln

Arg

Phe

Pro

130

Lys

Asp

val

Ala

Arg

210

Leu

Gly

Arg

Leu

Ser

290

Leu

Asp

Asp

Gln

Leu

Gly

Leu

Glu

Arg

Asp

val

195

Cys

Gly

Gly

Ala

Gly

Asn

Glu

Gly

Ser

Trp

Leu

100

val

Ala

Leu

val

180

Asp

val

Arg

Ile

Asp

260

Arg

Ser

Glu

GIn

ASp

Ser

85

Leu

Arg

Arg

Leu

165

Ser

Glu

Glu

Arg

Arg

Gly

Gly

Lys

Trp

Glu

70

Gly

Glu

Arg

val

Leu

150

Ala

Asp

Ile

val

His

230

Ala

val

Pro

Glu

Thr
310

val

55

Leu

Arg

Thr

Tyr

Phe

135

Phe

Thr

Asp

Ala

Pro

215

Asn

Leu

val

Ala

Ile

295

Asp

Leu

Arg

Pro

Asp

Gly

Ser

Asp

Gly

Pro

Ala

200

Phe

Thr

Gly

Ile
280

val

Ala

val

Gly

Gln

105

Leu

Pro

Ala

val

Ser

185

Gly

Ala

Pro

Tyr

Thr

265

Asp

Glu

Ala

eolf-seql

Ala

Ile

Ala

90

Ala

GIn

Arg

Gly

Arg

Gly

Arg

val
Ser
250

Glu

Arg

Glu

Gly val
60
Arg Asp
75
Ala Leu
Phe Gly
GIn Arg
Thr Arg
Ile Arg
155
Glu val
Phe Arg
Tyr His
Asp Phe
220
Arg Ser
Pro Glu
Pro Leu
Leu Ala
Ala Ile

300

Pro Gly
315

pPage 74

Gln

Gly

Gly

Trp

Leu

125

Ile

His

Pro

Arg

Phe

Leu

Ala

Arg

Ser

Ser

Ala

val

Glu

val

110

Ala

Met

Arg

Gln

Arg

val

Leu

Leu

val

Gly

Asp

val

Ala

Met

Thr

Ala

95

Ala

Pro

val

Glu

Ser

175

val

Ile

Thr

Leu

Thr

255

Thr

ASp

Arg

Ala

val

Arg

80

val

Phe

His

ser

Ala

160

Arg

Ala

Leu

Tyr

Gln

240

Ala

Arg

Leu

Ser

val
320



Ile Asp

Ser Thr

Leu Glu

Ala Gly

Tyr Ser
385

Ala Leu

Arg Ala

Glu Glu

Arg Gln
450

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

<400>
1

Thr Arg

—Ser—-Ala-Gln-Ala- Ala-Phe-Trp-Ser-Ala-Leu-Ser-Leu-
40

Leu Gly
50

Asp Thr
65

Phe Phe

Phe

Ile

Ala

355

val

Gly

Thr

Gly

Thr

435

159
324
PRT

Met

Arg

Leu

Glu

Ala

Leu

Ala

420

cys

Thr

325

Ala

Phe

Ala

val

Glu

val

Arg

Pro

Ile

val

390

Ala

Ile

Lys

Arg

Leu

Ala

Phe

375

Met

Ala

Ile

Leu

Glu

Asp

val

360

Arg

Leu

Tyr

Glu

Ser
440

Arg

Pro

345

Thr

Leu

Ser

Gln

Glu

425

Thr

Mycobacterium tuberculosis

159

Arg

35

Met

Leu

Ser

20

Leu Gly Ser Leu Ala Tyr val Ala Pro
55

eolf-seql

Gly ser val
330

ser Ser Asp

Ala ser Gly

Asp Glu Cys
380

Ala Asp Gly
395

val Gly Gly
410

ser Glu Pro

Leu Thr Pro

Met Ser Asp Gln val Pro Lys Pro His Arg His His
5 10

Thr Leu Ser Lys Ser Trp Asp Asp Ser
25

60

Pro Ala Ile Glu Lys Ser Ala Leu Ser
70

75

Pro Ser val val Asn Glu Ile Ile Glu

85

90

Page 75

GIn His

Arg Met
350

Ile Pro
365

Pro Arg

Gly Leu

Arg Thr

Glu Arg

430

Tyr Leu
445

Ile Trp

Ile Phe
30

-Pro-Pro-

45

Leu Phe

Thr Ala

Pro Thr

Leu Gly
335

Ala Ala

Lys Ala

Gly Leu

Asp Ala
400

Trp Leu
415

Glu Phe

val Ala

Arg Ile
15

ser Glu

Leu-tLeu-

Gly Pro

His Ser

80

Ile Gly
95



eolf-seql

Asp Ile Thr Asn Asn Ala Arg Gly Glu val Ala Ser Leu Gly Phe Leu
100 105 110

I1e Ser Leu Trp Ala Gly Ser Ser Ala Ile Ser Ala Phe val Asp Ala
115 120 125

val val Glu Ala His Asp Gln Thr Pro Leu Arg His Pro val Arg GlIn
130 135 140

Arg Phe Phe Ala Leu Phe Leu Tyr val val Met Leu val Phe Leu val
145 150 155 160

Ala Thr Ala Pro val Met val val Gly Pro Arg Lys val Ser Glu His
165 170 175

Ile Pro Glu Ser Leu Ala Asn Leu Leu Arg Tyr Gly Tyr Tyr Pro Ala
180 185 190

Lteu Ile Leu Gly Leu Thr val Gly val Ile Leu Leu Tyr Arg val Ala
195 200 205

Leu Pro val Pro Leu Pro Thr His Arg Leu val Leu Gly Ala val Leu
210 215 220

Ala Ile Ala val Phe Leu Ile Ala Thr Leu Gly Leu Arg val Tyr Leu
225 230 235 240

Ala Trp Ile Thr Arg Thr Gly Tyr Thr Tyr Gly Ala Leu Ala Thr Pro
245 250 255

Ile Ala Phe Leu Leu Phe Ala pPhe Phe Gly Gly Phe Ala Ile Met Leu
260 265 270

Gly Ala Glu Leu Asn Ala Ala val GIn Glu Glu Trp Pro Ala Pro Ala
275 280 285

Thr His Ala His Arg Leu Gly Asn Trp Leu Lys Ala Arg Ile Gly val
290 295 300

Gly Thr-Thr-Thr-Tyr-Ser- Ser Thr-Ala GIn-His- Ser-Ala-val-Ala-Ala-
305 310 315 320

Glu Pro Pro Ser

<210> 160
<211> 1176
<212> DNA

<213> Artificial Sequence

<220>
<223> E.coli codon optimised H37Rv R3616c polynucleotide
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<400> 160
atgagccgtg

ctgggtattyg
aaagccctgg
gataaatatg
gatcgtcagc
attctggaag
tatattccgg
gcaatggcag
acccagctgc
attatttccg
accaatgccc
ctgtttagcc
ggtgcaacca
agtagcggtc
ggcattggtg
agcacccgtc
gttggtggtc
ggcatgggtg
agcgaaggag
ggtggaggtc
<210>
<211>

<212>
<213>

161
344
PRT

<220>
<223>
<400> 161
Met Ser Arg
1

Leu Tyr Asp

Tyr Ser Ser
35

Ala Phe Pro
50

cctttattat
gtattccgaa
aagaactggc
ccggtaaaaa
tgattagcct
gtgccaaaaa
ttgttggtca
ttgtgggtygg
tgaaactgct
atgtggccga
tgaatggtct
gtggttggag
gcggtctgag
tggctcatgc
gtggatccgg
aggcactgcg
agagccagct
gtatgcatcc
cagctgctgg

agaaagttct

Ala
Atrd

w0

Leu
20

Leu

Gly

Leu Gly

Glu Tyr

Asp Gly

tgatccgacc
tcagggtggt
agcagcattt
tcgcaatcat
gattcatgac
aggtctggaa
tgcactgagc
tgctctggca
ggcaaaactg
tattattaaa
gaaagaactg
caatctggaa
ccaggtgaca
agatagcctg
ttttggtggt
tccgegtgca
ggttagcgca
gagcagcggt
caccgaagat

ggttcgcaat

Artificial Sequence

o0
-
—
o

Ile

Phe
40

Trp
55

eolf-seql

attagcgcaa
attctgtata
ccgggtgatg
gtgaattttt
caggcaaatg
tttgttcgtc
gcagcatttc
tatctggttg
gcagaactgg
ggcaccctgg
tgggataaac
tctttttttg
ggtctgttty
gcaagcagcg
ctgccgagec
gatggaccgg
cagggtagcc
gcaagcaaag
gcagaacgtg
gtgotg

Asp Pro Thr Ile Ser

10

Gly Ile Pro Asn
25

Glu Lys Ala Leu

Leu Gly ser Ala

Page 77

ttgatggtct
gcagcctgga
gttggctggg
ttcaggaact
cagttcagac
cggtggcagt
aggcaccgtt
tgaaaaccct
ttgcagcagc
gcgaagtttg
tgaccggttg
ccggtgttcce
gagcagctgg
catctctgcc
tggcacaggt
ttggagcagc
agggtatggg
gcaccaccac

caccggttga

H37Rv Rv36l6c with deleted residues 136-183

Ala Ile

Gln Gly Gly
0

3

Glu Leu
45

Glu

Ala
60

Asp Lys

gtatgatctg
atattttgaa
tagcgcagca
ggccgatctg
cacccgtgat
tgatctgacc
ttgtgccggt
gattaatgca
aattgcagat
ggaatttatt
ggttaccggt
gggtctgacc
tctgagtgct
tgcactggca
tcatgcagca
agcagaacag
tggtccggtg
caaaaaatat

agcagatgcc

ITe Leu

Ala

Ala

Tyr Ala

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

1020
1080
1140
1176



Gly

65

Asp

Thr

Arg

Leu

Leu

145

Glu

Gly

Gly

Gly

Ser

225

Gly

Ala

val G

Gly

Lys

Arg

Thr

Pro

Ser

130

Gly

Leu

Trp

Ala

Leu

210

Ala

Gly

Leu

Gly

Gly

ASp

Asn

Gln

Arg

val

115

Ala

Glu

Trp

Ser

Thr

195

ser

ser

Leu

Arg

Gly

Pro

Thr

Ala

Arg

Leu

Ala

val

ASp

Asn

180

Ser

Ala

Leu

Pro

Pro
260

Gln S

val

Thr

Glu

Asn

Ile

85

val

Phe

Trp

Gly

Ser

Pro

Ser

245

Arg

Gly

Thr

Arg
325

His

70

Ser

Leu

Asp

Gln

Glu

150

Leu

Glu

Leu

Ser

Ala

230

Leu

Ala

GlIn

Met

Lys
310

val

Leu

Glu

Leu

Ala

135

Phe

Thr

ser

ser

Ala

ASp

Leu

Pro

Asn

Gly

Thr

120

Asp

Ile

Gly

Phe

Gln

200

Leu

Ala

Gln

Gly

val s

280

Gly

Tyr

val

Phe

His

Ala

105

Tyr

val

Thr

Trp

Phe

185

val

Ala

Gly

val

Pro

265

Met

ser

Glu

eolf-seql

Phe GIn Glu

Asp

90

Lys

Ile

Ala

Asn

val

170

Ala

Thr

His

His

250

val

Ala

His

Glu

Ala
330

Page 78

75

GIn

Lys

Pro

ASp

ala

155

Thr

Gly

Gly

Ala

Gly

Ala

Gly

GIn

Pro

Gly

Asp

Ala

Gly

val

Ile

140

Leu

Gly

val

Leu

Asp

220

Gly

Ala

Ala

Gly

Ser

300

Ala

Ala

Leu

Asn

Leu

val

125

Asn

Leu

Pro

Phe

205

Ser

Gly

Ser

Ala

Ser

285

ser

Gly

Ala

Ala

Glu

110

Gly

Lys

Gly

Phe

Gly

Gly

Leu

ser

Thr

Ala

270

GlIn

Gly

Ala

Gly

ASp
val

95

Phe

Gly

Leu

ser

175

Leu

Ala

Ala

Gly

Arg

255

Glu

Gly

Ala

Gly

Gly

Leu

80

Gln

val

Ala

Thr

Arg

Thr

Ser

Phe

240

Gln

Gln

Met

Ser

Thr

320

Gln



Lys val Leu val Arg Asn val val

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

<220>
<223>

<400>

162
381
PRT

340

Artificial Sequence

eolf-seql

H37Rv Rv3616c with deleted residues 150-160

162

Met Ser Arg Ala
1

Leu

Tyr

Gly

65

Asp

Thr

Arg

Leu

val

145

Glu

Leu

Gly

Tyr

Ser

Phe

50

Lys

Arg

Thr

Pro

ser

130

Gly

Leu

ITe

Asn

Leu

Asp

Ser

35

Pro

Asn

GIn

Arg

val

115

Ala

Gly

val

Lys

Gly

Phe

Leu

20

Leu

Gly

Arg

Leu

Ala

Ala

Ala

Gly

Leu

Ser

Phe
5
Leu
Glu
Asp
ASh
Ile
85
Ile
val
Phe
Leu
Ala
165
Thr

Lys

Arg

Ile

Gly

Tyr

Gly

His

70

Ser

Leu

Asp

Gln

Thr

150

Ala

Leu

Glu

Gly

Ile Asp Pro

Ile

Phe

Trp

55

val

Leu

Glu

Leu

Ala

135

Gln

Ile

Gly

Leu

Trp

Gly
Glu
40

Leu

Asn

Gly

Thr

120

Pro

Leu

Ala

Glu

200

ser

Ile

25

Lys

Gly

Phe

His

Ala

105

Tyr

Phe

Leu

Asp

val

185

Asp

Asn

Thr ITe
10

Pro Asn

Ala Leu

ser Ala

Phe Gln
75

Asp Gln
90

Lys Lys

Ile Pro

Cys Ala

Lys Leu

155

ITe Ile
170

Trp Glu

Lys Leu

Leu Glu
Page 79

Ser

Gln

Glu

Ala

60

Glu

Ala

Gly

val

Gly

Leu

Ser

Phe

Thr

Ser

Ala

Gly

Glu

45

Asp

Leu

AsSNn

Leu

val

125

Ala

Ala

ASp

Ile

Gly

30

Leu

Lys

Ala

Ala

Glu

110

Gly

Met

Lys

val

Thr

190

Trp

Phe

Asp
15

Ile

TYyr

Asp

val

95

Phe

His

Ala

Leu

Ala

175

Asn

val

Gly

Leu

Ala

Ala

Leu

80

Gln

val

Ala

val

Ala

160

Asp

Ala

Thr

Gly



eolf-seql
2

210 215 20

val Pro Gly Leu Thr Gly Ala Thr Ser Gly Leu Ser Gln
225 230 235

Leu Phe Gly Ala Ala Gly Leu Ser Ala Ser Ser Gly Leu
245 250

Asp Ser Leu Ala Ser Ser Ala Ser Leu Pro Ala Leu Ala
260 265

Gly Gly ser Gly Phe Gly Gly Leu Pro Ser Leu Ala Gln
275 280 285

Ala Ser Thr Arg Gln Ala Leu Arg Pro Arg Ala Asp Gly
290 295 300

Ala Ala Ala Glu GIn val Gly Gly GIn Ser Gln Leu val
305 310 315

Gly ser Gln Gly Met Gly Gly Pro val Gly Met Gly Gly
325 330

Ser Ser Gly Ala Ser Lys Gly Thr Thr Thr Lys Lys Tyr
340 345

Ala Ala Ala Gly Thr Glu Asp Ala Glu Arg Ala Pro val
355 360 365

Ala Gly Gly Gly GIn Lys val Leu val Arg Asn val val

370 375 380
<210> 163
<211> 373
<212> PRT

<213> Artificial Sequence

<220>
<223> H37Rv Rv361l6c with deleted residues 136-154

<400> 163

Met Ser Arg Ala Phe TIle Ile Asp Pro Thr Ile Ser Ala
1 5 10

Leu Tyr Asp Leu Leu Gly Ile Gly Ile Pro Asn Glin Gly
20 25

Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu Glu
35 40 45

Ala Phe Pro Gly Asp Gly Trp Leu Gly Ser Ala Ala Asp
50 55 60

Page 80

val

Ala

Gly

val

Pro

Ser

Met

Ser

350

Glu

Ile
Gly
30

teu

Lys

Thr

His

255

Ile

His

val

Ala

His

335

Glu

Ala

Asp

15

Ile

Ala

Tyr

Gly

Ala

Gly

Ala

Gly

Gln

320

Pro

Gly

Asp

Gly

Leu

Ala

Ala



Gly

65

Asp

Thr

Arg

Leu

Leu

145

Asp

val

Asp

Asn

Ser

225

Ala

Leu

Pro

Gln
305

val

Lys

Arg

Thr

Pro

Ser

130

Lys

Ile

Trp

Lys

Leu

210

Gly

Ser

Pro

Ser

Gly

Asn

Gln

Arg

val

115

Ala

Leu

Ile

Glu

Leu

195

Glu

Leu

Ser

Ala

Leu

275

Ala

Gln

Met

Arg

Leu

Ala

Leu

Ser

Phe

180

Thr

Ser

Ser

Gly

Leu

260

Asp

Leu

Gly

Asn

Ile

85

Ile

val

Phe

Ala

165

Ile

Gly

Phe

Gln

Leu

245

Ala

Gln

Gly

val

Gly

His

70

Ser

Leu

Asp

Gln

Lys

150

val

Thr

Trp

Phe

val

230

Ala

Gly

val

Pro

ser

310

Met

val

Leu

Glu

Leu

Ala

135

Leu

Ala

Asn

val

Ala

215

Thr

His

val
295

Ala

His

Asn

Ile

Gly

Thr

120

Lys

Ala

Asp

Ala

Thr

200

Gly

Gly

Ala

Gly

Ala

280

Gly

Gln

Pro

Phe

His

Ala

105

Tyr

Thr

Glu

Ile

Leu

185

Gly

val

Leu

Asp

Ala

Gly

Ser

eolf-seql

Phe GIn Glu

Asp

90

Lys

Ile

Leu

Leu

Ile

170

Asn

Leu

Pro

Phe

ser

250

Gly

Ala

ser

ser
330

Page 81

75

GIn

LysS

Pro

Ile

val

155

Lys

Gly

Phe

Gly

Gly

Leu

Ser

Thr

Ala

GIn

315

Gly

Ala

Gly

val

Asn

140

Ala

Gly

Leu

Ser

Leu

220

Ala

Ala

Gly

Arg

Glu

300

Gly

Ala

Leu

Asn

Leu

val

125

Ala

Ala

Thr

Lys

Arg

205

Thr

Ala

Ser

Phe

GlIn

285

Met

Ser

Ala

Ala

Glu

110

Gly

Thr

Ala

Leu

Glu

190

Gly

Gly

Gly

ser

val

Gly

Lys

Asp
val

95

Phe

Gln

Ile

Trp

Ala

Leu

Ala

255

Gly

Leu

Gly

Gly

Gly

Leu
80

Gln

val

Leu

Ala

160

Trp

Ser

Thr

Ser

240

Ser

Leu

Arg

Gly

Pro

320

Thr



eolf-seql

Thr Thr Lys Lys Tyr Ser Glu Gly Ala Ala Ala Gly Thr Glu Asp Ala
340 345 350

Glu Arg Ala Pro val Glu Ala Asp Ala Gly Gly Gly GIn Lys val Leu
355 360 365

val Arg Asn val val

370
<210> 164
<211> 375
<212> PRT

<213> Artificial Sequence

<220>
<223> H37Rv Rv36lec with deleted residues 166-182

<400> 164
Met Ser Arg Ala Phe Ile Ile Asp Pro Thr Ile Ser Ala Ile Asp Gly
1 5 10 15

Leu Tyr Asp Leu Leu Gly Ile Gly Ile Pro Asn Gln Gly Gly Ile Leu
20 25 30

Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu Glu Leu Ala Ala
35 40 45

Ala Phe Pro Gly Asp Gly Trp Leu Gly Ser Ala Ala Asp Lys Tyr Ala
50 55 60

Gly Lys Asn Arg Asn His val Asn Phe Phe Gln Glu Leu Ala Asp Leu
65 70 75 80

Asp Arg Gln Leu Ile Ser Leu Ile His Asp Gln Ala Asn Ala val Gln
85 90 95

Thr Thr Arg Asp Ile Leu Glu Gly Ala Lys Lys Gly Leu Glu Phe val
100 105 110

Arg Pro val Ala val Asp Leu Thr Tyr Ile Pro val val Gly His Ala
115 120 125

Leu Ser Ala Ala Phe Gln Ala Pro Phe Cys Ala Gly Ala Met Ala val
130 135 140

val Gly Gly Ala Leu Ala Tyr Leu val val Lys Thr Leu Ile Asn Ala
145 150 155 160

Thr G1n Leu Leu Lys Ser Asp val Ala Asp Ile Ile Lys Gly Thr Leu
165 170 175

Gly Glu val Trp Glu Phe Ile Thr Asn Ala Leu Asn Gly Leu Lys Glu
Page 82



Leu
Trp
Ala
225

Leu

Gly

Leu

Gly

Gly

Gly

Asp

val

Trp

Ser

210

Thr

Ser

Ser

Leu

Arg

Gly

Pro

Thr

Ala

Leu
370

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

<220>
<223>

<400>

Ser

Ala

Leu

Pro

275

Pro

Gln

val

Thr

Glu

355

val

165
387
PRT

180

Lys

Leu

Gly

Ser

Pro

260

ser

Arg

ser

Gly

Thr

340

Arg

Arg

Leu

Glu

Leu

Ser

245

Ala

Leu

Ala

Gln

Met

325

Lys

Ala

Asn

Thr

Ser

Ser

230

Gly

Leu

Ala

Asp

Leu

310

Gly

Lys

Pro

val

Gly

Phe

215

GIn

Leu

Ala

GIn

Gly

val

Gly

Tyr

val

val
375

Artificial Sequence

val

Ala

Gly

val

280

Pro

ser

Met

ser

Glu
360

185

val

Ala

Thr

His

Ile

265

His

val

Ala

His

Glu

345

Ala

eolf-seql

Thr Gly Leu

Gly

Gly

Ala

250

Gly

Ala

Gly

Gln

Pro

330

Gly

Asp

val

Leu

235

Asp

Gly

Ala

Ala

Ala

Ala

Pro

220

Phe

ser

Gly

ser

Ala

300

Ser

Ser

Ala

Gly

Phe

205

Gly

Gly

Leu

Ser

Thr

285

Ala

Gln

Gly

H37Rv Rv3616c with deleted residues 135-139

165

190

Ser

Leu

Ala

Ala

Gly

Arg

Glu

Gly

Ala

Arg

Thr

Ala

Ser

255

Phe

Gln

Gln

Met

ser

335

Thr

Gln

Gly

Gly

Gly

ser

Gly

val

Gly

Lys

Glu

Lys

Met Ser Arg Ala Phe Ile Ile Asp Pro Thr Ile Ser Ala Ile Asp Gly
1 5 10 15

Leu Tyr Asp Leu Leu Gly Ile Gly Ile Pro Asn GIn Gly Gly Ile Leu
20 25 30

Page 83



Tyr

Ala

Gly

65

Asp

Thr

Arg

Leu

Ala

145

Leu

Glu

Leu

Glu

225

Leu

ser

Leu

Ser

Phe

50

Lys

Arg

Thr

Pro

Ser

130

Tyr

Leu

ser

Phe

Thr

210

Ser

Gly

Leu

Ala
290

Ser

35

Pro

Asn

Gln

Arg

val

115

Ala

Leu

Ala

Asp

Ile

195

Gly

Phe

Gln

Leu

Ala

275

Gln

Leu

Gly

Arg

Leu

Ala

val

Lys

val

180

Thr

Trp

Phe

Ala
260

Gly

val

Glu

ASp

Asn

Ile

85

Ile

val

Phe

val

Leu

165

Ala

Asn

val

Ala

The

245

His

His

Tyr

Gly

His

70

Ser

Leu

ASp

GlIn

Asp

Ala

Thr

Ala

Gly

Ala

Phe

Trp

55

val

Leu

Glu

Leu

Gly

Thr

Glu

Ile

Leu

Leu

ASp

Gly

Ala
295

Glu
40

Leu

Asn

Gly

Thr

120

Ala

Leu

Leu

Ile

Asn

200

Leu

Pro

Phe

Ser

Gly

Ser

Lys

Gly

Phe

His

Ala

105

Tyr

Met

Ile

val

Lys

Gly

Phe

Gly

Gly

Leu

265

Ser

Thr

eolf-seql

Ala Leu

Ser Ala

Phe G1In
75

Asp Gln
90

Lys Lys

Ile Pro

Ala val

Asn Ala
155

Ala Ala
170

Gly Thr

Leu Lys

Ser Arg

Leu Thr

235

Ala Ala
250

Ala Ser

Gly Phe

Arg Gln

Page B84

Glu

Ala

60

Glu

Ala

Gly

val

val

140

Thr

Ala

Leu

Glu

Gly

Gly

Ser

Gly

Ala
300

Glu

45

ASp

Leu

Asn

Leu

val

125

Gly

Gln

Ile

Gly

Leu

205

Trp

Ala

Leu

Ala

Gly

Leu

Leu

Lys

Ala

Ala

Glu

110

Gly

Gly

Leu

Ala

Glu

190

Trp

Ser

Thr

Ser
270

Leu

Arg

Ala

Tyr

Asp

val

95

Phe

His

Ala

Leu

Asp

val

Asp

Asn

Ser

Ala

255

Leu

Pro

Pro

Ala
Leu

80

val

Leu

Lys

Ile

Trp

Lys

Leu

Pro

ser

Arg



eolf-seql

Ala Asp Gly Pro val Gly Ala Ala Ala Glu Gln val Gly Gly GIn Ser
305 310 315 320

Gln Leu val Ser Ala Gln Gly Ser GIn Gly Met Gly Gly Pro val Gly
325 330 335

Met Gly Gly Met His Pro Ser Ser Gly Ala Ser Lys Gly Thr Thr Thr
340 345 350

Lys Lys Tyr Ser Glu Gly Ala Ala Ala Gly Thr Glu Asp Ala Glu Arg
355 360 365

Ala Pro val Glu Ala Asp Ala Gly Gly Gly Gln Lys val Leu val Arg
370 375 380

Asn val val
385

<210> 166
<211> 388
<212> PRT
<213> Artificial Sequence

<220>
<223> H37Rv Rv361l6c with deleted residues 142-145

<400> 166
Met Ser Arg Ala Phe Ile Ile Asp Pro Thr Ile Ser Ala Ile Asp Gly
1 5 10 15

Leu Tyr Asp Leu Leu Gly Ile Gly Ile Pro Asn GIn Gly Gly Ile Leu
20 25 30

Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu Glu Leu Ala Ala
35 40 45

Ala Phe Pro Gly Asp Gly Trp Leu Gly Ser Ala Ala Asp Lys Tyr Ala
50 55 60

Gly Lys Asn Arg Asn His val Asn Phe Phe GIln Glu Leu Ala Asp Leu
65 70 75 80

Asp Arg Gln Leu Ile Ser Leu Ile His Asp GIn Ala Asn Ala val Gln
85 90 95

Thr Thr Arg Asp Ile Leu Glu Gly Ala Lys Lys Gly Leu Glu Phe val
100 105 110

Arg Pro val Ala val Asp Leu Thr Tyr Ile Pro Vval val Gly His Ala
115 120 125

Leu Ser Ala Ala Phe GIn Ala Pro Phe Cys Ala Gly Ala Gly Gly Ala
Page 85



Leu

145

Lys

Ile

Trp

Lys

Leu

225

Gly

Ser

Pro

Ser

Thr

Arg

Arg
385

130

Ala

Leu

Glu

Leu

210

Glu

Leu

Ser

Ala

Leu

290

Ala

Gln

Met

Lys

Ala

370

Asn

<210>

Tyr

Leu

ser

Phe

195

Thr

Ser

Ser

Gly

Leu

275

Ala

Asp

Leu

Gly

Lys

Pro

val

167

Leu

Ala

Gly
Phe
Gln
Leu
260
Ala
GIn
Gly
val
Gly
3

Tyr

val

val

val

Thr

Trp

Phe

val

245

Ala

Gly

val

Pro

ser

325

Met

ser

Glu

val

150

Leu

Ala

Asn

val

Ala

230

Thr

His

His

val

310

Ala

His

Glu

Ala

135

Lys

Ala

Asp

Ala

Thr

215

Gly

Gly

Ala

Gly

Ala

295

Gly

Gln

Pro

Gly

Asp
375

Thr

Glu

Ile

Leu

200

Gly

val

Leu

Asp

Gly

Ala

Ala

Gly

Ser

Ala

360

Ala

Leu

Leu

Ile

185

Asn

Leu

Pro

Phe

Ser

265

Gly

Ser

Ala

Ser

Ser

345

Ala

Gly

eolf-seql
140

Ile Asn Ala

val

170

Lys

Gly

Phe

Gly

Gly

Leu

ser

Thr

Ala

GIn

330

Gly

Ala

Gly

Page 86

155

Ala

Gly

Leu

Ser

Leu

235

Ala

Ala

Gly

Arg

Glu

315

Gly

Ala

Gly

Gly

Ala

Thr

Lys

Arg

Thr

Ala

Ser

Phe

GlIn

300

Gln

Met

ser

Thr

GIn
380

Thr

Ala

Leu

Glu

205

Gly

Gly

Gly

Ser

Gly

Ala

val

Gly

Lys

Glu

365

Lys

GIn

Ile

Gly

Leu

Trp

Leu

Ala

270

Gly

Leu

Gly

Gly

Asp

val

Leu

Ala

175

Glu

Trp

Ser

Thr

ser

255

Ser

Leu

Arg

Gly

Pro

335

Thr

Ala

Leu

Leu

160

Asp

val

Asp

Asn

Ser

240

Ala

Leu

Pro

Pro

Gln

320

val

Thr

val



eolf-seql
<211> 384
<212> PRT
<213> Artificial Sequence

<220>
<223> H37Rv Rv3616c with deleted residues 138-145

<400> 167
Met Ser Arg Ala Phe Ile Ile Asp Pro Thr Ile Ser Ala Ile Asp Gly
1 5 10 15

Leu Tyr Asp Leu Leu Gly Ile Gly Ile Pro Asn Gln Gly Gly Ile Leu
20 25 30

Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu Glu Leu Ala Ala
35 40 45

Ala Phe Pro Gly Asp Gly Trp Leu Gly Ser Ala Ala Asp Lys Tyr Ala
50 55 60

Gly Lys Asn Arg Asn His val Asn Phe Phe GIn Glu Leu Ala Asp Leu
65 70 75 80

Asp Arg Gln Leu Ile Ser Leu Ile His Asp GIn Ala Asn Ala val Gln
85 90 95

Thr Thr Arg Asp Ile Leu Glu Gly Ala Lys Lys Gly Leu Glu Phe val
105 110

Arg Pro val Ala val Asp Leu Thr Tyr Ile Pro val val Gly His Ala
115 120 125

Leu Ser Ala Ala Phe Gln Ala Pro Phe Gly Gly Ala Leu Ala Tyr Leu
130 135 140

val val Lys Thr Leu Ile Asn Ala Thr GIn Leu Leu Lys Leu Leu Ala
145 150 155 160

Lys Leu Ala Glu Leu val Ala Ala Ala Ile Ala Asp Ile Ile Ser Asp
165 170 175

val-Ala-Asp-IteTle-Lys Gly Thr-Leu-Gly-Glu-val Trp-6lu-Phe Ile
180 185 190

Thr Asn Ala Leu Asn Gly Leu Lys Glu Leu Trp Asp Lys Leu Thr Gly
195 200 205

Trp val Thr Gly Leu Phe Ser Arg Gly Trp Ser Asn Leu Glu Ser Phe
210 215 220

Phe Ala Gly val Pro Gly Leu Thr Gly Ala Thr Ser Gly Leu Ser Gln
225 230 235 240
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val

Ala

val

Pro

305

ser

Met

ser

Glu

Thr

His

His

290

val

Ala

His

Glu

Ala
370

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

<220>
<223>

<400>

Gly

Ala

Gly

Ala

Gly

Gln

Pro

Gly

355

Asp

168
384
PRT

Leu Phe
245

Asp Ser
260

Gly Gly

Ala Ser

Ala Ala

Gly ser

325

Ser ser
340

Ala Ala

Ala Gly

Gly

Leu

Ser

Thr

Ala

310

Gln

Gly

Ala

Gly

Ala

Gly

Arg

Glu

Gly

Ala

Gly

Gly

Artificial Sequence

Ser

Phe

280

Gln

Gln

Met

Ser

Thr

360

Gln

ealf-seql

Gly Leu Ser Ala

Ser

265

Ala

val

Gly

Lys

Glu

Lys

250

Ala Ser

Gly Leu

Leu Arg

Gly Gly

Gly Pro

Gly Thr

Asp Ala

val Leu

Leu

Pro

Pro

300

Gln

val

Thr

Glu

val
380

Ser

Pro

Ser

285

Arg

Ser

Gly

Thr

Arg

Arg

H37Rv Rv3616c with deleted residues 145-152

168

Met Ser Arg Ala Phe
1 5

Leu

Tyr

Ala

Gly

65

Asp

Tyr

ser

Phe

50

Lys

Arg

ASp

Ser

35

Pro

Asn

Gln

Leu Leu

20

Leu Glu

Gly Asp

Arg Asn

Leu Ile

Ile

Gly

Tyr

Gly

His

70

Ser

Ile

Ile

Phe

Trp

55

val

Leu

ASp

Gly

Glu

40

Leu

Asn

Ile

Pro

Ile

25

Lys

Gly

Phe

His

Thr Ile
10

Pro Asn

Ala Leu

Ser Ala

Phe Gln

75

Asp Gln
Page 88

Ser

Gln

Glu

Ala

60

Glu

Ala

Ala

Gly

Glu

45

Asp

Leu

Asn

Ser

Ala

270

Leu

Ala

Gln

Met

Lys

Ala

Asn

Ile

Gly

30

Leu

Lys

Ala

Ala

Leu

Ala

Asp

Leu

Gly

Lys

Pro

val

Asp

15

Ile

Ala

Tyr

Asp

val

Leu

Ala

Gly

val

320

Gly

Tyr

val

val

Gly

Leu

Ala

Ala

Leu
80



Thr

Arg

Leu

val

145

Lys

val

Thr

Trp

Phe

225

val

Ala

Gly

val

Pro

305

Ser

Met

Ser

Thr

Pro

Ser

130

val

Leu

Ala

Asn

val

210

Ala

Thr

His
290

val

His

Glu

Arg

val

115

Ala

Lys

Ala

Asp

Ala

195

Thr

Gly

Gly

Ala

Gly

GIn

Pro

Gly

Asp

Ala

Ala

Thr

Glu

Ile

180

Leu

Gly

val

Leu

Asp

Gly

Ala

Gly

Ser
340

Ala

85

val

Phe

Leu

Leu

165

Ile

Asn

L.eu

Pro

Phe

245

ser

Gly

ser

Ala

ser

325

ser

Ala

Leu

ASp

Gln

Ile

150

val

Lys

Gly

Phe

Gly

Gly

Leu

Ser

Thr

Ala

310

Gln

Gly

Ala

Glu

Leu

Ala

135

Asn

Ala

Gly

Leu

Ser

215

Leu

Ala

Gly
Arg
295

Glu

Gly

Gly

Gly
Thr
120
Pro
Ala
Ala
Thr
Lys
Arg
Thr
Ala
Ser
Phe
280
Gln
Gln
Met

Ser

Thr

Ala

105

Tyr

Phe

Thr

Ala

Leu

185

Glu

Gly

Gly

Gly

ser

265

Gly

Ala

val

Gly

eolf-seql

90

Lys Lys

Ile Pro

Cys Ala

Gln Leu

155

Ile Ala
170

Gly Glu
Leu Trp
Trp Ser
Ala Thr

235

Leu Ser

250

Ala Ser

Gly Leu

Leu Arg

Gly Gly

Gly Pro

Gly Thr

Asp Ala
Page 89

Gly

val

Gly

Leu

Asp

val

Asp

Asn

220

ser

Ala

Leu

Pro

Pro

300

Gln

val

Thr

Glu

Leu
val
125

Ala

Lys

Leu

Gly

ser

Pro

Ser

285

Arg

ser

Gly

Thr

Arg

Glu

110

Gly

Met

Leu

Ile

Glu

190

Leu

Glu

Leu

Ser

Ala

270

Leu

Ala

Gln

Met

Lys

350

Ala

95

Phe

His

Ala

Leu

ser

175

Phe

Thr

Ser

ser

Gly

Leu

Ala

ASp

Leu

Gly

Lys

Pro

val

Ala

val

Ala

160

Asp

Ile

Gly

Phe

Gln

240

Leu

Gly

val

320

Gly

Tyr

val



eolf-seql
355 360 365

Glu Ala Asp Ala Gly Gly Gly Gln Lys val Leu val Arg Asn val val
380

370 375
<210> 169
<211> 386
<212> PRT

<213> Artificial Sequence

<220>
<223> H37Rv Rv36l6c with deleted residues 149-154

<400> 169
Met Ser Arg Ala Phe Ile Ile Asp Pro Thr Ile Ser Ala Ile Asp Gly
1 5 10 15

Leu Tyr Asp Leu Leu Gly Ile Gly Ile Pro Asn Gln Gly Gly Ile Leu
20 25 30

Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu Glu Leu Ala Ala
35 40 45

Ala Phe Pro Gly Asp Gly Trp Leu Gly Ser Ala géa Asp Lys Tyr Ala
50 55

Gly Lys Asn Arg Asn His val Asn Phe Phe GIn Glu Leu Ala Asp Leu
65 70 75 80

Asp Arg GIn Leu Ile Ser Leu Ile His Asp GIn Ala Asn Ala val Gln
85 90 95

Thr Thr Arg Asp Ile Leu Glu Gly Ala Lys Lys Gly Leu Glu Phe val
100 105 110

Arg Pro val Ala val Asp Leu Thr Tyr Ile Pro val val Gly His Ala
115 120 125

Leu Ser Ala Ala phe Gln Ala Pro Phe Cys Ala Gly Ala Met Ala val
130 135 140

val Gly Gly Ala Lys Thr Leu Ile Asn Ala Thr Gln Leu Leu Lys Leu
145 150 155 160

Leu Ala Lys Leu Ala Glu Leu val Ala Ala Ala ITe Ala Asp Ile Ile
165 170 175

ser Asp val Ala Asp Ile Ile Lys Gly Thr Leu Gly Glu val Trp Glu
180 185 190

Phe Ile Thr Asn Ala Leu Asn Gly Leu Lys Glu Leu Trp Asp Lys Leu
195 200 205
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Thr

Ser

225

Ser

Gly

Leu

Ala

Lys

Pro

val
385

Gly

210

Phe

Gln

Leu

Ala

Gln

290

Gly

val

Gly

Tyr

val

370

val

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

<220>
<223>

<400>
atgagccgtg

Trp

Phe

val

Ala

Gly

val

Pro

Ser

Met

Ser

355

Glu

170
1032
DNA

val

Ala

Thr

His
260

val

Ala

His

340

Glu

Ala

Thr

Gly

Gly

Ala

Gly

Ala

Gly

GIn

325

Pro

Gly

Asp

Gly

val

230

Leu

Asp

Gly

Ala

310

Gly

Ser

Ala

Ala

Leu

215

Pro

Phe

Ser

Gly

Ser

295

Ala

Ser

Ser

Ala

Gly

Artificial Sequence

Phe

Gly

Gly

Leu

Ser

280

Thr

Ala

Gln

Gly

Ala

360

Gly

ser

Leu

Ala

Ala

265

Gly

Arg

Glu

Gly

Ala

345

Gly

Gly

eolf-seql

Arg Gly Trp

Thr

Ala

250

Ser

Phe

Gln

GIn

Met

330

Ser

Thr

GIn

Gly

235

Gly

ser

Gly

Ala

val

315

Gly

Lys

Glu

Lys

220

Ala

Leu

Ala

Gly

Leu

300

Gly

Gly

Gly

Asp

val
380

Ser

Thr

Ser

Ser

Leu

285

Arg

Gly

Pro

Thr

Ala

365

Leu

AsSn

Ser

Ala

Leu

270

Pro

Pro

Gln

val

Thr

350

Glu

val

Leu

Gly

Ser

255

Pro

Ser

Arg

ser

Gly

Thr

Arg

Arg

Leu

240

ser

Ala

Leu

Ala

Gln

320

Met

Lys

Ala

Asn

H37Rv Rv3616c with deleted codons for residues 136-183

170

ctgggtattg

aaagccctgg

gataaatatg

gatcgtcagc

cctttattat
gtattccgaa
aagaactggc
ccggtaaaaa

tgattagcct

tgatccgacc
tcagggtggt
agcagcattt
tcgcaatcat

gattcatgac

attagcgcaa

attctgtata

ccgggtgatg
gtgaattttt

caggcaaatg

pPage 91

ttgatggtct

gcagcctgga

gttggctggg
ttcaggaact

cagttcagac

gtatgatctg
atattttgaa
tagcgcagca
ggccgatctg

cacccgtgat

60
120
180
240
300
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eolf-seql
ggtagccagg gtatgggtgg tccggtgggc atgggtggta tgcatccgag cagcggtgca

agcaaaggca ccaccaccaa aaaatatagc gaaggagcag ctgctggcac cgaagatgca

gaacgtgcac cggttgaagC agatgccggt ggaggtcaga aagttctggt tcgcaatgtg

atg

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

<220>
<223>

172
1119
DNA

<400> 172
atgagccgtg

ctgggtattg
aaagccctgg
gataaatatg
gatcgtcagc
attctggaag
tatattccgg
gcaacccagc
gatattattt
attaccaatg
ggtctgttta
accggtgcaa
gctagtagcg
gcaggcattg
gcaagcaccc
caggttggtg
gtgggcatgg
tatagcgaag
gccggtggag
<210>
<211>
<212>
<213>

<220>
<223>

<400>

173
1125
DNA

173

cctttattat
gtattccgaa
aagaactggc
ccggtaaaaa
tgattagcct
gtgccaaaaa
ttgttggtca
tgctgaaact
ccgatgtggc
ccctgaatgg
gccgtggttg
ccagcggtct
gtctggctca
gtggtggatc
gtcaggcact
gtcagagcca
gtggtatgca
gagcagctgc

gtcagaaagt

Artificial Sequence

tgatccgacc
tcagggtggt
agcagcattt
tcgcaatcat
gattcatgac
aggtctggaa
tgcactgagc
gctggcaaaa
cgatattatt
tctgaaagaa
gagcaatctg
gagccaggtg
tgcagatagc
cggttttggt
gcgtccgegt
gctggttagc
tccgagcagce
tggcaccgaa

tctggttcgc

Artificial Sequence

H37Rv Rv3616c with deleted codons for residues 136-154

attagcgcaa ttgatggtct gtatgatctg

attctgtata
ccgggtgatg
gtgaattttt
caggcaaatg
tttgttcgtc
gcagcatttc
ctggcagaac
aaaggcaccc
ctgtgggata
gaatcttttt
acaggtctgt
ctggcaagca
ggtctgccga
gcagatggac
gcacagggta
ggtgcaagca
gatgcagaac

aatgtggtg

gcagcctgga
gttggctggg
ttcaggaact
cagttcagac
cggtggcagt
aggcaaaaac
tggttgcagce
tgggcgaagt
aactgaccgg
ttgccggtgt
ttggagcagc
gcgcatctct
gcctggcaca
cggttggagc
gccagggtat
aaggcaccac

gtgcaccggt

atattttgaa
tagcgcagca
ggccgatctg
cacccgtgat
tgatctgacc
cctgattaat
agcaattgca
ttgggaattt
ttgggttacc
tccgggtctg
tggtctgagt
gcctgcactg
ggttcatgca
agcagcagaa
gggtggtccg
caccaaaaaa

tgaagcagat

H37Rv Rv3616c with deleted codons for residues 166-182

atgagccgtg cctttattat tgatccgacc attagcgcaa ttgatggtct gtatgatctg
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1020
1080
1140
1143

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

1020
1080
1119

60
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<€Cc>
<0¢e>

<€T7>
<¢12>
<112>
<012>

VNd

8/T

bbihieesHd
beobiebeeb
eedb6166o56¢e
bbes>edhobe
bi1ebes616>
26312166166
eedbbiddbe
>1b66edeh1b
11>1eehbh1d
bbb61b1>ERb
edbbeeeie
beobbioeee
6e>bb3eEDH
bbod13e1E]
beebbidyle

Jbed1bd3eh



gcagatagcc
ggttttggtg
cgtccgegtg
ctggttagceg
ccgagcagcg
ggcaccgaag
ctggttcgca
<210>
<211>

<212>
<213>

179
391
PRT

<220>
<223>

tggcaagcag
gtctgccgag
cagatggacc
cacagggtag
gtgcaagcaa
atgcagaacg

atgtggtg

cgcatctctg
cctggcacag
ggttggagca
ccagggtatg
aggcaccacc

tgcaccggtt

Artificial Sequence

eolf-seql

cctgcactgg
gttcatgcag
gcagcagaac
ggtggtccgg
accaaaaaat

gaagcagatg

caggcattgg
caagcacccg
aggttggtgg
tgggcatggg
atagcgaagg
ccggtggagyg

H37Rv strain, including deletion of Cysl138

<400> 179
Met Ala Gly
1

val Lys Thr

Glu
35

Leu Ala

Ala Asp Ile

50

Asn Ala Leu

65

val Thr Gly

Ala Gly val

Thr Leu

115

Gly

Ala
130

Asp

Ile
145

Gly Gly

His Ala Ala

Ala Met Al
5

Leu Ile

20

As

Leu val Al

Lys GI

Gly Le

70

Asn

Phe
85

Leu Se

Pro Le

100

Gly

Phe Gly Al

ser Leu Al

Ser

Gly

Thr
165

Ser

a val val

Thr

n Ala

Ala
40

a Ala

y Thr
55

Leu

u Lys Glu

r Arg Gly

u Thr Gly

a Ala Gly

a Ser Ser

135

y Phe Gly

g GIn Ala

Gly Gly Ala

10

Gln
25

Leu Leu

Ile Ala Asp

Gly Glu val

Leu Trp Asp

75

Ser
90

Trp Asn

Ala Thr

105

Ser

Leu Ser Ala

Ala Ser Leu

Gly Leu Pro

155

Leu Arg Pro

170

Page 98

Leu Ala Tyr

Leu
30

Lys Leu

Ile
45

Ile ser

Trp Glu Phe

60

Lys Leu Thr

Leu Glu Ser

Leu Ser

110

Gly

Ser
125

ser Gly

Pro Ala Leu

140

Ser Leu Ala

Arg Ala Asp

tggtggatcc
tcaggcactg
tcagagccag
tggtatgcat
agcagctgct

tcagaaagtt

Rearrangement around the residues 137-139 from M. tuberculosis

Leu val

15

Ala Lys

Asp val

Ile Thr

Gly Trp

80

Phe Phe

95

Gln val

Leu Ala
Ala

Gly

val
160

Gln

Pro

840
900
960
1020
1080
1140
1158



eolf-seql

val Gly Ala Ala Ala Glu GIn val Gly Gly GIn Ser GlIn Leu val Ser
180 185 190

Ala Gln Gly ser Gin Gly Met Gly Gly Pro val Gly Met Gly Gly Met
195 200 205

His Pro Ser Ser Gly Ala Ser Lys Gly Thr Thr Thr Lys Lys Tyr Ser
210 215 220

Glu Gly Ala Ala Ala Gly Thr Glu Asp Ala Glu Arg Ala Pro val Glu
225 230 235 240

Ala Asp Ala Gly Gly Gly GlIn Lys val Leu val Arg Asn val val ser
245 250 255

Arg Ala Phe Ile Ile Asp Pro Thr Ile Ser Ala Ile Asp Gly Leu Tyr
260 265 270

Asp Leu Leu Gly Ile Gly Ile Pro Asn Gln Gly Gly Ile Leu Tyr Ser
275 280 285

ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu Glu Leu Ala Ala Ala Phe
290 295 300

Pro Gly Asp Gly Trp Leu Gly Ser Ala Ala Asp Lys Tyr Ala Gly Lys
305 310 315 320

Asn Arg Asn His val Asn Phe Phe GIn Glu Leu Ala Asp Leu Asp Arg
325 330 335

GIn Leu Ile Ser Leu Ile His Asp GIn Ala Asn Ala val GIn Thr Thr
340 345 350

Arg Asp Ile Leu Glu Gly Ala Lys Lys Gly Leu Glu Phe val Arg Pro
355 360 365

val Ala val Asp Leu Thr Tyr Ile Pro val val Gly His Ala Leu Ser
370 375 380

Ala Ala Phe GIn Ala Pro Phe

385 390
<210> 180
<211> 392
<212> PRT

<213> Artificial Sequence

<220>
<223> Rearrangement around the residues 152-153 from M. tuberculosis
H37Rv strain

<400> 180
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Met

Ala

Asp

Gly

65

Phe

GIn

Leu

Ala

Gln

145

Gly

val

Gly

Tyr

val

225

val

Leu

val

Lys

val

Thr

50

Trp

Phe

val

Ala

Gly

val

Pro

Ser

Met

Ser

210

Glu

Ser

Tyr

val

Leu

Ala

35

Asn

val

Ala

Thr

His

115

Ile

His

val

Ala

His

195

Glu

Ala

Arg

Asp

Lys

Ala

20

ASp

Ala

Thr

Gly

Gly

100

Ala

Gly

Ala

Gly

Gln

180

Pro

Gly

Asp

Ala

Leu
260

Thr

Glu

Ile

Leu

Gly

val

85

Leu

Asp

Gly

Ala

Ala

165

Gly

Ser

Ala

Phe
245

Leu

Leu Ile

Leu val

Ile Lys

Asn Gly

55

Leu Phe
70

Pro Gly

Phe Gly

ser Leu

Gly Ser

135

ser Thr
150
Ala Ala

ser Gln

Ser Gly

Ala Ala

215

Gly Gly

Ite Ile

Gly Ile

Asn

Ala

Gly

40

Leu

ser

Leu

Ala

Ala

120

Gly

Arg

Glu

Gly

Ala

200

Gly

Gly

Asp

Gly

Ala

Ala

25

Thr

Lys

Arg

Thr

Ala

105

Ser

Phe

Gln

Gln

Met

185

Ser

Thr -

Gln

Pro

Ile
265

ealf-seql

Thr GIn Leu

10

Ala

Leu

Glu

Gly

Gly

90

Gly

Ser

Gly

Ala

val

170

Gly

Lys

Lys

Thr
250

Pro

Gly

Leu

Trp

75

Ala

Leu

Ala

Gly

Leu

155

Gly

Gly

Gly

val
235

Ile

Asn

Ala

Glu

Trp

60

Ser

Thr

Ser

Ser

Leu

140

Arg

Gly

Pro

Thr

Ala-

220

Leu

Ser

GIn

page 100

Leu

Asp

val

45

Asp

Asn

ser

Ala

Leu

125

Pro

Pro

Gln

val

Thr

205

Glu

val

Ala

Lys

Ile

30

Trp

Lys

Leu

Gly

Ser

110

Pro

Ser

Arg

ser

Gly

Thr

,Ar!g,

Arg

Ile

Gly

Leu

15

Glu

Leu

Glu

Leu

95

Ser

Ala

Leu

Ala

Gln

175

Met

Lys

Ala

Asn

Leu

Ser

Phe

Thr

Ser

80

ser

Gly

Leu

Leu

Gly

Lys

Pro

val

240

Gly

Leu



Tyr

Ala

Asp

Thr

Arg

Leu

val
385

Ser

Phe

290

Lys

Arg

Thr

Pro

Ser

370

Gly

ser

275

Pro

Asn

Gln

Arg

val

355

Ala

Gly

Leu

Gly

Arg

Leu

Asp

340

Ala

Ala

Ala

Glu

Asp

Asn

Ile

325

Ile

val

Phe

Leu

Tyr

Gly

His

310

Ser

Leu

Asp

Gln

Ala
390

Phe

Trp

val

Leu

Glu

Leu

Ala

375

Tyr

Glu

280

Leu

Asn

Ile

Gly

Thr

360

Pro

Leu

Lys

Gly

Phe

His

Ala

345

Tyr

Phe

eolf-seql

Ala Leu Glu

ser

Phe

330

Lys

Ile

Cys

Ala

Gln

315

Gln

Lys

Pro

Ala

Ala

300

Glu

Ala

Gly

val

Gly
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Glu

285

ASp

Leu

Asn

Leu

val

365

Ala

Leu

Lys

Ala

Ala

Glu

350

Gly

Met

Ala

Tyr

Asp

val

335

Phe

His

Ala

Ala

Leu
320
Gln

val

val



