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391
PRT

Mycobacterium tuberculosis H37Rv

1

Met val Asp Phe

1

Tyr Ala

Asp Ser

val val

50

Leu Met

65

Ala Gly

Ala Tyr

Glu Asn

Gln Asn
130

Trp Ala

Thr Ala

Gly

val

35

Trp

val

Gln

Glu

Gln

Thr

Pro

20

Ala

Gly

Ala

Ala

Thr

100

Ala

Pro

Asp

Ala

Gly Ala Leu
5

Gly

ser

Leu

Ala

Glu

85

Ala

Glu

Ala

Ala

Thr
165

ser

Asp

Thr

Ala

70

Leu

TYyr

Leu

Ile

Ala

150

Leu

Ala

Leu

val

55

Ser

Thr

Gly

Met

Ala

135

Ala

Leu

Pro Pro Glu Ile

Ser

Phe

40

Gly

Pro

Ala

Leu

Ile

120

val

Met

Pro

Leu

25

Ser

Ser

Tyr

Ala

Thr

105

Leu

Asn

Phe

Phe

10

val Ala

Ala Ala

Trp Ile

val Ala
75

Gln vail
90

val Pro

Ile Ala

Glu Ala

Gly Tyr
155

Glu Glu
170

Page 1

eolf-seql

Asn

Ala

Ser

Gly

60

Trp

Arg

Pro

Thr

Glu

140

Ala

Ala

Ser

Ala

Ala

45

Ser

Met

val

Pro

Asn

125

Tyr

Ala

Pro

Ala

Gln

30

Phe

Ser

Ser

Ala

val

110

Leu

Gly

Ala

Glu

Arg

15

Met

Gln

Ala

val

Ala

95

Ile

Leu

Glu

Thr

Met
175

Met

Trp

Ser

Gly

Thr

80

Ala

Ala

Gly

Met

Ala

160

Thr



Ser

Asp

Gln

Gly

Met

Ser

Ala

Met

val

305

Pro

Ala

Gln

Gly

Pro
385

Ala

Thr

Gln

210

Gly

val

Met

Ser

290

Ala

Gln

Leu

Met

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

<400>
atggtggatt tcggggcgtt accaccggag atcaactccg

Gly

Ala

195

Leu

Leu

Ser

Thr

Ala

275

Ser

Ala

Ala

Pro

Leu

355

Leu

Ser

2
1173
DNA

Gly

Ala

Ala

Trp

Met

Asn

260

Gln

Leu

Asn

Trp

Leu

340

Gly

Ser

Pro

Leu

Ala

Gln

Lys

Ala

245

Thr

Ala

Gly

Leu

Ala

325

Thr

Gly

Gly

Ala

Leu

Asn

Pro

Thr

230

Asn

Leu

val

Ser

Gly

310

Ala

ser

Leu

val

Ala
390

Glu

Gln

Thr

215

val

Asn

Ser

Gln

Ser

295

Arg

Ala

Leu

Pro

Leu

375

Gly

Glin

Leu

200

Gln

Ser

His

Ser

Thr

280

Leu

Ala

Asn

Thr

val

360

Arg

Ala

185

Met

Gly

Pro

Met

Met

265

Ala

Gly

Ala

Gln

Ser

345

Gly

val

eolf-seql

Ala Ala val

Asn

Thr

His

Ser

250

Leu

Ala

ser

ser

Ala

330

Ala

Gln

Pro

Mycobacterium tuberculosis H37Rv

2

Asn

Thr

Arg

Met

Lys

Gln

Ser

val

315

val

Ala

Met

Pro

ggttcggcct cgctggtggc cgcggctcag atgtgggaca

tcggccgcgt cggegtttca gtcggtggtc tggggtctga
Page 2

val

Pro

220

Ser

Thr

Gly

Asn

Gly

Thr

Glu

Gly

Arg

cgaggatgta cgccggcccg
gcgtggcgag tgacctgttt
cggtggggtc gtggataggt

Glu

Pro

205

ser

Pro

Asn

Phe

Gly

Leu

Ser

Pro

Arg

Ala

365

Pro

Glu

190

Gln

Ser

Ile

Ser

Ala

270

val

Gly

Leu

Ala

Arg

Tyr

Ala

Ala

Lys

Ser

Gly

Pro

Arg

Gly

Ser

Ala

335

Pro

Ala

val

Ser

Leu

Leu

Asn

240

val

Gly

val

320

Arg

Gly

Gly

Met

60
120
180



tcgtcggegg
gcggggceagg
gcgtatgggce
ctgatagcga
tacggcgaga
acggcgacgg
ctcctcgagce
atgaacaatg
tcttccaagce
atggtgtcga
accttgagct
gcggcgcaaa
ctgggcggtg
ccgcaggcect
accagcctga
gggcagatgg
ccctatgtga
<210> 3

<211> 391
<212> PRT
<213>
<400> 3

?et val Asp

Tyr Ala Gly

val
35

Asp Ser

val
50

val Trp

Leu Met val

65

Ala Gly Gln

Ala Tyr Glu

gtctgatggt
ccgagctgac
tgacggtgcc
ccaacctctt
tgtgggccca
cgacgttgct
aggccgccgce
tgccccaggc
tgggtggcect
tggccaacaa
cgatgttgaa
acggggtccg
gggtggccgce
gggccgeggce
ccagcgccgce
gcgccagggc
tgccgcattc

Phe

Pro Gly Se

20

Ala Ser As

Gly Leu Th

Al
70

Ala Ala

Glu
85

Ala Le

Thr Ala Ty

ggcggeggec
cgccgeecag
cccgeeggtg
ggggcaaaac
agacgccgcec
gccgttcgag
ggtcgaggag
gctgcaacag
gtggaagacg
ccacatgtcg
gggctttgct
ggcgatgagc
caacttgggt
caaccaggca
ggaaagaggg
cggtggtggg
tccggeggec

Gly Ala Leu Pro Pro Glu
5

r Ala ser

Phe
40

p Leu

r val
55

Gly
a Ser Pro
Ala

u Thr

r Gly Leu

eolf-seql

tcgccgtatg
gtccgggttg
atcgccgaga
accccggega
gcgatgtttg
gaggcgccgg
gcctccgaca
ctggcccagce
gtctcgeegce
atgaccaact
ccggeggcgg
tcgctgggcea
cgggcggcect
gtcaccccgg
cccgggcaga
ctcagtggtg
ggc

Mycobacterium tuberculosis F11

Ile
10

Leu val Ala

25

Ser Ala Ala

Ser Trp Ile

Ala
75

Tyr val

Gln val

90

Ala

val Pro
Page 3

Thr

tggcgtggat
ctgcggeggc
accgtgctga
tcgcggtcaa
gctacgecgce
agatgaccag
ccgecgeggce
ccacgcaggg
atcggtcgec
cgggtgtgtc
ccgeccaggce
gctcgetggg
cggtcggttc
cggcgcggge
tgctgggcgg
tgctgcgtgt

Asn Ser Ala

Ala

Ala

Ala
45

ser

Gly ser Ser

60

Trp Met Ser

Arg val Ala

Pro Pro val

gagcgtcacc
ctacgagacg
actgatgatt
cgaggccgaa
ggcgacggcg
cgcgggtggyg
gaaccagttg
caccacgcct
gatcagcaac
gatgaccaac
cgtgcaaacc
ttcttcgggt
gttgtcggtyg
gctgccgcetg
gctgccggtyg

tccgcegega

Arg Met
15

Met Trp
GIn Ser
Ala

Gly

Thr
80

val

Ala Ala

95

Ile Ala

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1173



Glu

GlIn

ser

Asp

Gln

Ser

Ala

Met

val

305

Pro

Ala

GIn

Gly

Asn
Asn
130

Ala

Ala

Thr

Gln

210

Gly

val

Met

Ala

Ser

290

Ala

Gln

Leu

Met

Gly

Gln

Thr

Gly

Ala

195

Leu

Leu

Ser

Thr

Ala

275

ser

Ala

Pro

Leu

355

Leu

100

Ala
Pro
Asp
Ala
Gly
1

Ala
Ala
Trp
Met
Asnh
260
Gln
Leu
Asn
Trp
Leu
340

Gly

ser

Glu

Ala

Ala

Thr

165

Leu

Ala

Gln

Lys

Ala

245

Thr

Ala

Gly

Leu

Ala

325

Thr

Gly

Gly

Leu

Ile

Ala

150

Leu

Leu

Asn

Pro

Thr

230

AsSn

Leu

val

Ser

Gly

310

Ala

Ser

Leu

val

Met

Ala

135

Ala

Leu

Glu

GlIn

Thr

215

val

Asn

Ser

GlIn

Ser

295

Arg

Leu

Pro

Leu

Ile

120

val

Met

Pro

Leu
200
Gln

Ser

Ser

Thr

280

Leu

Ala

Asn

Thr

val

360

Arg

105

Leu

Asn

Phe

Phe

Ala

185

Met

Gly

Pro

Met

Met

265

Ala

Gly

Ala

Gln

Ser

345

Gly

val

eolf-seql

Ile Ala Thr

Glu

Gly

Glu

170

Ala

Asn

Thr

His

ser

250

Leu

Ala

ser

Ser

Ala

330

Ala

Gin

Pro

Ala

Tyr

155

Glu

Ala

Asn

Thr

Arg

Met

Lys

Gln

ser

val

315

val

Ala

Met

Pro

Page 4

Glu

140

Ala

Ala

val

val

Pro

220

Ser

Thr

Gly

Asn

Gly

Gly

Thr

Glu

Gly

Arg

Asn

125

Tyr

Ala

Pro

Glu

Pro

205

Ser

Pro

Asn

Phe

Gly

Leu

Ser

Pro

Arg

Ala

365

Pro

110

Leu

Gly

Ala

Glu

Glu

190

Gln

Ser

Ile

Ser

Ala

270

val

Gly

Leu

Ala

Arg

Tyr

Leu

Glu

Thr

Met

175

Ala

Ala

Lys

Ser

Gly

Pro

Arg

Gly

Ser

Ala

335

Pro

Ala

val

Gly

Met

Ala

160

Thr

Ser

Leu

teu

Asn

240

val

Ala

Ala

Gly

val

320

Arg

Gly

Gly

Met



370

375

Pro His Ser Pro Ala Ala Gly

385

<210> 4
<211>
<212>
<213>

DNA

<400> 4

1173

3

90

atggtggatt tcggggcgtt accaccggag

ggttcggcct
tcggccgegt
tcgtcggcgyg
gcggggcagg
gcgtatggge
ctgatagcga
tacggcgaga
acggcgacgg
ctcctcgagce
atgaacaatg
tcttccaage
atggtgtcga
accttgagct
gcggcgcaaa
ctgggcggtg
ccgcaggcect
accagcctga

gggcagatgg
ccctatgtga

<210> 5

<211> 723
<212> PRT
<213>

<220>
<223>

<400> 5

cgctggtggce
cggcgtttca
gtctgatggt
ccgagctgac
tgacggtgcc
ccaacctctt
tgtgggccca
cgacgttgct
aggccgeegce
tgccccaggce
tgggtggect
tggccaacaa
cgatgttgaa
acggggtccg
gggtggccgce
gggccgegge
ccagcgecgce
gcgccaggge
tgccgcattc

cgccgcgaag
gtcggtggtc
ggcggeggec
cgccgeccag
cccgeeggtyg
ggggcaaaac
agacgccgec
gccgttcgag
ggtcgaggag
gctgcaacag
gtggaagacg
ccacatgtcg
gggctttgct
ggcgatgagc
caacttgggt
caaccaggca
ggaaagaggg
€ggtggtggg
tccggeggcec

Artificial Sequence

M72 fusion protein

eolf-seql

Mycobacterium tuberculosis F11

atcaactccg
atgtgggaca
tggggtctga
tcgecgtatg
gtccgggttg
atcgccgaga
accccggcga
gcgatgtttg
gaggcgeegg
gcctccgaca
ctggcccagce
gtctcgecge
atgaccaact
€cggcggcegg
tcgctgggca
cgggcggect
gtcaccccgg
cccgggcaga
ctcagtggtg

ggc

380

cgaggatgta
gcgtggegag
cggtggggtc
tggcgtggat
ctgcggcggc
accgtgctga
tcgcggtcaa
gctacgecgce
agatgaccag
ccgecgeggce
ccacgcaggg
atcggtecgec
cgggtgtgtc
ccgeccaggce
gctcgctggg
cggtcggttc
€ggcgcgggc
tgctgggcgg
tgctgcgtgt

tgccggeecg
tgacctgttt
gtggataggt
gagcgtcacc
ctacgagacg
actgatgatt
cgaggccgaa
ggcgacggey
cgcgggtggg
gaaccagttg
caccacgcect
gatcagcaac
gatgaccaac
cgtgcaaacc
ttcttcgggt
gttgtcggtg
gctgccgctg
gctgccggtyg

tccgecgega

Met Thr Ala Ala Ser Asp Asn Phe Gln Leu Ser GIn Gly Gly GIn Gly
1 5

10

Page 5

15

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

1020
1080
1140
1173



eolf-seql
Phe Ala Ile Pro Ile Gly GIn Ala Met Ala Ile Ala Gly Gln Ile Arg
20 25 30

ser Gly Gly Gly Ser pro Thr val His Ile Gly Pro Thr Ala Phe Leu
35 40 45

Gly Leu Gly val val Asp Asn Asn Gly Asn Gly Ala Arg val GIn Arg
50 55 60

val val Gly Ser Ala Pro Ala Ala Ser Leu Gly Ile Ser Thr Gly Asp
65 70 75 80

val Ile Thr Ala val Asp Gly Ala Pro Ile Asn Ser Ala Thr Ala Met
85 90 95

Ala Asp Ala Leu Asn Gly His His Pro Gly Asp val Ile Ser val Thr
100 105 110

Trp Gln Thr Lys Ser Gly Gly Thr Arg Thr Gly Asn val Thr Leu Ala
115 120 125

Glu Gly Pro Pro Ala Glu Phe Met val Asp Phe Gly Ala Leu Pro Pro
130 135 140

Glu Ile Asn Ser Ala Arg Met Tyr Ala Gly Pro Gly Ser Ala Ser Leu
145 150 155 160

val Ala Ala Ala GIn Met Trp Asp Ser val Ala Ser Asp Leu Phe Ser
165 170 175

Ala Ala Ser Ala Phe GIn Ser val val Trp Gly Leu Thr val Gly Ser
180 185 190

Trp Ile Gly Ser Ser Ala Gly Leu Met val Ala Ala Ala Ser Pro Tyr
195 200 205

val Ala Trp Met ser val Thr Ala Gly GIn Ala Glu Leu Thr Ala Ala
210 215 220

GIn val Arg val Ala Ala Ala Ala Tyr Glu Thr Ala Tyr Gly Leu Thr
225 230 235 240

val Pro Pro Pro val Ile Ala Glu Asn Arg Ala Glu Leu Met Ile Leu
245 250 255

Ile Ala Thr Asn Leu Leu Gly Gln Asn Thr Pro Ala Ile Ala val Asn
260 265 270

Glu Ala Glu Tyr Gly Glu Met Trp Ala GIn Asp Ala Ala Ala Met Phe
275 280 285

Page 6



Gly

Glu

305

Ala

Asn

Thr

His

Ser

385

Leu

Ala

Ser

Ser

Ala

465

Ala

GIn

Pro

Ala

Pro
545

Tyr

290

Glu

Ala

Asn

Thr

Lys

GIn

ser

val

450

val

Ala

Met

Pro

Pro

530

Leu

Ala

Ala

val

val

Pro

355

Ser

Thr

Gly

Asn

Gly

Gly

Thr

Glu

Gly

515

Pro

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

Ser

Ala

405

val

Gly

Leu

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

Gln

535

Met

Thr

Ser

Asp

Gln

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

Gly

315

Ala

Ala

Trp

Met

Asn

395

Gln

Leu

Asn

Trp

Leu

475

Gly

Ser

Pro

Ala

val
555

Page 7

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

Ser

Leu

val

Ala

525

Phe

Pro

Leu

Glu

Gln

Thr

350

val

Asn

Ser

Gln

Ser

430

Arg

Ala

Leu

Pro

Leu

510

Gly

Pro

Gln

Pro

Gln

Leu

335

Gln

Ser

Ser

Thr

415

Leu

Ala

Asn

Thr

val

495

Arg

ASp

val

Phe

Ala

320

Met

Gly

Pro

Met

Met

400

Ala

Gly

Ala

Gln

Ser

480

Gly

val

Leu

val
560



Asn Asn

Gly Ile val

Ala

Ile

Thr Tyr
610

Gly

val Gln

625

Leu

Gly Gly val

Gly GIn Gly

Thr
675

Gly Gln

Leu Asn Gly

690

Gly Pro

Ala Ser

<210> 6

<211> 2172
<212> DNA
<213>

<220>
<223>

<400> 6
atgacggccg

atcgggcagg
catatcgggc
cgagtccaac
gtgatcaccg
aacgggcatc
cgtacaggga

gcgttaccac

Thr

Ile
580

Asp
Ala Thr
val Asp
Leu

Arg

val
645

Ala
Gly Thr
val GlIn
Ile

Leu

val val

Leu

Pro

ASp

val

Pro

Ala

Gln

Asn

Gly Tyr

Ash Gly

Asn
600

val
615

Gly
Ala Gly
Glu Pro
Arg Ala
Ser

Asp

Phe
695

Asp

Gly Leu

710

cgtccgataa
cgatggcgat
ctaccgectt
gcgtggtcgg
cggtcgacgg
atcccggtga
acgtgacatt

cggagatcaa

Artificial Sequence

cttccagcetg
cgcgggecag
cctecggettg
gagcgctccg
cgctccgatc
cgtcatctcg
ggccgaggga
ctccgcgagg

eolf-seql

Asn Ala
570

Asn

val val

585

Leu

Ala Phe Sser

Tyr Asp Arg

Pro
635

Gly Leu

val Ala

650

val

val
665

Pro Gly

Ser Leu Thr

Ala

Ala

val
715

Gly Gln

Coding sequence for M72 fusion

tcccagggtyg
atccgatcgg
ggtgttgtcg
gcggcaagtc
aactcggcca
gtgacctggc
ccceccggecg

atgtacgccg
Page 8

val Gly Ala

Thr Asn

590

Asn
val

Ser

Thr
620

Asp

Ser Ala Ala

Met Gly Asn

val
670

Arg val

Ala Glu

685

Gly

Gln
700

Pro Gly

val Gly Met

ggcagggatt
gtggggggtc

acaacaacgg
tcggcatctc
ccgcgatggce
aaaccaagtc
aattcatggt

gcccgggttc

Gly Thr

His val
Gly GIn
val Ala
Ile

Gly

Ser
655

Gly
Leu
Glu Thr
Ala

Asp

Thr
720

Asn

cgccattccg
acccaccgtt
caacggcgca
caccggcgac
ggacgcgctt
gggcggcacy

ggatttcggg
ggcctegetg

60
120
180
240
300
360
420
480
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<400>

Met His His

1

GIn

Ile

Phe

GlIn

65

Gly

val

Leu

Pro

145

Ser

Phe

Gly

Pro

Ala

225

Leu

Ile

Gly

Arg

Leu

50

Arg

Asp

Met

Thr

Ala

130

Pro

Leu

ser

Ser

Tyr

210

Ala

Thr

Leu

Phe

ser

35

Gly

val

val

Ala

Glu

val

Ala

Gln

val

Ile

Thr

Ala

20

Gly

Leu

val

Ala

180

Ala

val

Pro

Ala
260

Gly

Gly

Gly

Thr

85

Ala

Thr

Pro

Asn

Ala

165

Ser

Gly

Trp

Arg

Pro

245

Thr

Ala

Pro

Gly

val

ser

70

Ala

Leu

Lys

Pro

ser

150

Ala

Ala

Ser

Met

val

230

Pro

Asn

ser

Ile

ser

val

55

Ala

val

Asn

ser

Ala

135

Ala

GlIn

Phe

Ser

ser

215

Ala

val

Leu

ASp

Gly

Pro

40

Asp

Pro

Asp

Gly

Gly

Glu

Arg

Met

Gln

Ala

200

val

Ala

Ile

Leu

Asn

Gln

25

Thr

Asn

Ala

Gly

His

105

Gly

Phe

Met

Trp

Ser

185

Gly

Thr

Ala

Ala

Gly
265

eolf-seql

Phe GIn Leu

10

Ala
val
Asn
Ala
Ala
90
His
Thr
Met
Tyr
Asp
1
val
Leu
Ala

Ala

Glu
250

Met

Gly

Ser

75

Pro

Pro

Arg

val

Ala

155

ser

val

Met

Gly

Tyr

235

Asn

Ala

Ile

Asn

60

Leu

Ile

Gly

Thr

Gly

val

Trp

val

Gln

220

Glu

Arg

GIn Asn Thr

pPage 10

ser

Gly

45

Gly

Gly

Asn

Asp

Gly

Phe

Pro

Ala

Gly

Ala

205

Thr

Pro

GIn

Ala

30

Pro

Ala

Ile

Ser

val

110

Asn

Gly

Gly

Ser

Leu

190

Ala

Glu

Ala

Glu

Ala
270

Gly

15

Gly

Thr

Arg

Ser

Ala

95

Ile

val

Ala

Ser

175

Thr

Ala

Leu

Tyr

Leu

255

Ile

Gly

Ala

val

Thr

80

Thr

Ser

Thr

Leu

Ala

160

Leu

val

ser

Thr

Gly

240

Met

Ala



val

Met

Pro

305

Gln

Leu

Glin

ser

His

385

ser

Thr

Leu

Ala

Asn

465

Thr

val

Arg

ASp

Asn

Phe

290

Phe

Ala

Met

Gly

Pro

370

Met

Met

Ala

Gly

Ala

450

GIn

Ser

Gly

val

Ile
530

Glu
275
Gly

Glu

Asn

Thr

355

His

Ser

Leu

Ala

ser

435

ser

Ala

Pro
515

Ala

Tyr

Glu

Ala

Asn

340

Thr

Arg

Met

Lys

GIn

420

Ser

val

val

Ala

Met

500

Pro

Pro

Glu

Ala

Ala

val

325

val

Pro

Ser

Thr

Gly

Gly

Thr

Glu

485

Gly

Arg

Pro

Tyr

Ala

Pro

310

Glu

Pro

Ser

Pro

Asn

390

Phe

Gly

Leu

Ser

Pro

470

Arg

Ala

Pro

Ala

Gly

Ala

295

Glu

Glu

Glin

Ser

Ile

375

Ser

Ala

val

Gly

Leu

455

Ala

Gly

Arg

Tyr

Leu
535

Glu

280

Thr

Met

Ala

Ala

360

Ser

Gly

Pro

Arg

Gly

Ser

Ala

Pro

val
520

Ser

Met

Ala

Thr

Ser

Leu

345

Leu

Asn

val

Ala

Ala

425

Gly

val

Arg

Gly

GIn

eolf-seql

Trp Ala

Thr Ala

Ser Ala
315

Asp Thr
330

GIn GIn

Gly Gly

Met val

Ser Met
395

Ala Ala
410

Met Ser

val Ala

Pro Gin

Ala Leu

475

GIn Met
490

Gly Gly

Pro His

Asp Arg

Page 11

Gln

Thr

300

Gly

Ala

Leu

Leu

ser

380

Thr

Ala

ser

Ala

Ala

460

Pro

Leu

Leu

Ser

Phe
540

Gly

Ala

Ala

Trp

Met

AsSn

Gln

Leu

AsSn

445

Trp

Leu

Gly

ser

Pro

525

Ala

Ala

Thr

Leu

Ala

Gln

350

Lys

Thr

Ala

Gly

Leu

Ala

Thr

Gly

Gly

510

Ala

Asp

Ala

Leu

Leu

Asn

335

Pro

Thr

Asn

Leu

val

415

Ser

Gly

Ala

Ser

Leu

495

val

Ala

Phe

Leu

Glu

320

Gln

Thr

val

Asn

Ser

400

Ser

Arg

Leu

480

Pro

Leu

Gly

Pro



Ala Pro

545

Leu

val val Asn

Gly Thr Gly

Ile
595

val

Gln Thr

610

val Ala val

625

Gly Gly

Ser Gly Gly

Gly

Leu

Thr
690

Leu

Ala Gly

Thr Ala

<210> 8

<211> 2178
<212> DNA
<213>

<220>
<223>

<400> 8
atgcatcaca

attccgatcg
accgttcata
ggcgcacgag
ggcgacgtga

Leu Asp

Pro

Ser Ala

550

Asn
565

Ile

Ile val

580

Ala Gly

Gly

Tyr

Leu Gln

Thr

Ile

Ala

val

Leu

Lys Leu

Asp Pro

Thr Asp

600

Asp val

615

Arg Gly

630

val
645

Gly

Gln
660

Gly
Thr
Gly

Asn

Gly Pro

Ala

Gly

val

Leu

val

val Gly

Thr

Pro

Ala
680

GIn

ITe GlIn

695

val Asn

710

Ser
725

Ala

cggccgegtc
ggcaggcgat
tcgggectac
tccaacgegt

tcaccgcggt

Artificial Sequence

cgataacttc
ggcgatcgcg
cgccttecte
ggtcgggagce
cgacggcgcet

Met

Gly

Asn

585

Ile

val

Ala

Glu

Phe

Gly

eolf-seql

val

Tyr

570

Gly

Asn

Gly

Gly

Pro

650

Ala

Asp

Asp

Leu

Ala

555

Asn

val

Ala

Tyr

val

Ser

Ala

Gln

Asn

val

Phe

Asp

Leu

val

Pro

Leu

Ala

700

Gln

val

Ala

Leu

Ser

605

Arg

Pro

Ala

Gly

Thr

685

val

Gly

val

Thr

590

val

Thr

Ser

Met

val

coding sequence for M72 fusion with 2 additonal

cagctgtccc agggtgggca

ggccagatcc gatcgggtgg

ggcttgggtg ttgtcgacaa

gctccggegg caagtctcgg

ccgatcaact cggccaccgce

Page 12

Gln
560

Pro
Ala
Asn
Gly Ser
Gln

Asp

Ala
640

Ala
Gly Asn
val val
Ala
Pro

Gly

Gly Met

720

his residues

gggattcgcc
ggggtcaccc
caacggcaac

catctccacc

gatggcggac

60
120
180
240
300
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<212>
<213>

<220>
<223>

<400>

P

RT

Artificial Sequence

Mtb72f fusion

9

Met Thr Ala Ala

1

Phe

Ser

Gly

val

65

val

Ala

Trp

Glu

Glu

145

val

Ala

Trp

val

Gln
225

Ala

Gly

Leu

50

val

Ile

AsSp

Gln

Gly

Ile

Ala

Ala

Ile

Ala

210

val

Ile

Gly

35

Gly

Gly

Thr

Ala

Thr

115

Pro

Asn

Ala

ser

Trp

Arg

Pro

20

Gly

val

Ser

Ala

Leu

100

Lys

Pro

Ser

Ala

Ala

180

Ser

Met

val

Ser Asp
5

Ile Gly
Ser Pro
val Asp
Ala Pro

70

val Asp
85

Asn Gly
Ser Gly
Ala Glu
Ala Arg
Gln Met
165

Phe Gln
Ser Ala

ser val

Ala Ala
230

Asn

GIn

Thr

Asn

55

Ala

Gly

His

Gly

Phe

135

Met

Trp

ser

Gly

Thr

215

Ala

Phe

Ala

val

40

Asn

Ala

Ala

His

Thr

120

Met

Tyr

ASp

val

Leu

200

Ala

Ala

Gln

Met

25

His

Gly

ser

Pro

Pro

105

Arg

val

Ala

ser

val

185

Met

Gly

Tyr

eolf-seql

Leu
10

Ala

Asn

Leu

Ile

90

Gly

Thr

Asp

Gly

val

170

Trp

val

Gln

Glu

Page 14

Ser

Gly

Gly

Gly

75

Asn

Asp

Gly

Phe

Pro

155

Ala

Gly

Ala

Ala

Thr
235

Gln

Ala

Pro

Ala

60

Ile

ser

val

Asn

Gly

Gly

Ser

Leu

Ala

Glu

220

Ala

Gly

Gly

Thr

45

Arg

Ser

Ala

val

125

Ser

Asp

Thr

Ala

205

Leu

Tyr

Gly

GIn

30

Ala

val

Thr

Thr

ser

110

Thr

Leu

Ala

Leu

val

190

Ser

Thr

Gly

Gln

15

Ile

Phe

Gln

Gly

Ala

95

val

Leu

Pro

Ser

Phe

175

Gly

Pro

Ala

Leu

Gly

Arg

Leu

Arg

Asp

80

Met

Thr

Ala

Pro

Leu

160

Ser

Ser

TYyr

Thr
240



val

Ile

Glu

Gly

Glu

305

Ala

Asn

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

Gly

Gly

Thr

Glu

Gly

Pro

Asn

260

Tyr

Ala

Pro

Glu

Pro

340

Ser

Pro

Asn

Phe

Gly

Leu

ser

Pro

Arg

Ala
500

val

245

Leu

Gly

Ala

Glu

Glu

325

Gln

ser

Ile

Ser

Ala

405

val

Gly

Leu

Ala

Ile

Leu

Glu

Thr

Met

310

Ala

Ala

Lys

ser

Arg

Gly

Ser

Ala

470

Pro

Ala

Ala

Gly

Met

Ala

295

Thr

Ser

Leu

Leu

Asn

375

val

Ala

Ala

Gly

val

455

Arg

Gly

Gly

Glu

Gln

Trp

Thr

Ser

Asp

GIn

Ser

Ala

Met

val

440

Pro

Ala

Gln

Gly

Asn

Asn

265

Ala

Ala

Ala

Thr

Gln

345

Gly

val

Met

Ala

ser

425

Ala

Gln

Leu

Met

eolf-seql
Arg Ala Glu

250

Thr

Gln

Thr

Gly

Ala

330

Leu

Leu

Ser

Thr

Ala

410

Ser

Ala

Ala

Pro

Leu

490

Leu

Page 15

Pro

Asp

Ala

Ala

Trp

Met

Asn

395

Gln

Leu

Asn

Trp

Leu

475

Gly

ser

Ala

Ala

Thr

300

Leu

Ala

GlIn

Lys

Ala

380

Thr

Ala

Gly

Leu

Ala

460

Thr

Gly

Gly

Leu

Ile

Ala

285

Leu

Leu

Asn

Pro

Thr

365

Asn

Leu

val

Ser

Ser

Leu

val

Met

Ala

270

Ala

Leu

Glu

Gln

Thr

350

val

Asn

Ser

Gln

Ser

430

Arg

Ala

Leu

Pro

Leu
510

Ile

255

val

Met

Pro

Gln

Leu

335

GIn

Ser

His

Ser

Thr

415

Leu

Ala

Asn

Thr

val

495

Arg

Leu

Asn

Phe

Phe

Ala

320

Met

Gly

Pro

Met

Met
400

Gln
Ser
480

Gly

val



Pro

Ala

Pro

545

Asn

Gly

Ile

Thr

val

625

Gly

Gly

Leu

Pro

Pro

530

Leu

Ile

Ile

Ala

Tyr

610

Leu

Gly

Gln

Gln

Asn

690

Gly

Ala

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

<220>
<223>

<400>

atgacggccg cgtccgataa cttccagctg tcccagggtg ggcagggatt cgccattccg

atcgggcagg cgatggcgat cgcgggccag atccgatcgg gtggggggtc acccaccgtt
Page 16

AsSp

AsSn

val

Gly

Gly

GlIn

val

Gly

Thr

675

Gly

Pro

Ser

10
2172
DNA

Pro

Ala

Pro

Thr

Ile

580

Ala

val

Leu

Ala

Gly

val

Leu

val

Tyr

Leu

ser

Asp

Thr

ASp

Arg

val

645

Thr

Gln

Ile

val

val

Ser

Ala

550

Leu

Pro

Asp

val

Gly

Gly

Pro

Ala

Gln

Asn
710

Met

Gln

535

Met

Gly

Asn

Ile

val

615

Ala

Glu

Arg

Ser

Phe

695

Gly

Artificial Sequence

coding sequence for Mth72f fusion

10

Pro

520

Asp

val

Tyr

Gly

AsSn

600

Gly

Gly

Pro

Ala

Asp

Asp

Leu

His

Arg

Ala

Asn

val

585

Ala

Tyr

Gly

val

val

665

Ser

Ala

Gly

eolf-seql
Ser Pro Ala

Phe

Gln

Asn

570

val

Phe

Asp

Leu

val

650

Pro

Leu

Ala

Gln

Ala

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

Ala

525

Phe

Pro

Gly

Asn

Ala

Gly

val

Ala

685

Pro

Gly

Gly

Pro

GIn

Ala

Asn

590

Ser

ASp

Ala

Asn

val

670

Glu

Gly

Met

Asp

Ala

val

Gly

val

Ile

Ser

655

Ala

Glu

Asp

Asn

Leu
val
560

Thr

val

Gly

Gly

Leu

Thr

Ser

Thr
720

60

120
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eolf-seql

gccgegtect ag 2172
<210> 11

<211> 729

<212> PRT

<213> Artificial Sequence

<220>

<223> Mtb72f fusion with 6 additional his residues

<400> 11

Met His His His His His His Thr Ala Ala Ser Asp Asn Phe Gln Leu
1 5 10 15

ser Gln Gly Gly GlIn Gly Phe Ala Ile Pro Ile Gly Gln Ala Met Ala
20 25 30

Ile Ala Gly Gln Ile Arg Ser Gly Gly Gly Ser Pro Thr val His Ile
35 40 45

Gly Pro Thr Ala Phe Leu Ggy Leu Gly val val Asp Asn Asn Gly Asn
50 5 60

Gly Ala Arg val GIn Arg val val Gly Ser Ala Pro Ala Ala Ser Leu
65 70 75 80

Gly Ile Ser Thr Gly Asp val Ile Thr Ala val Asp Gly Ala Pro Ile
85 90 95

Asn Ser Ala Thr Ala Met Ala Asp Ala Leu Asn Gly His His Pro Gly
100 105 110

Asp val Ile Ser val Thr Trp Gin Thr Lys Ser Gly Gly Thr Arg Thr
115 120 125

Gly Asn val Thr Leu Ala Glu Gly Pro Pro Ala Glu Phe Met val Asp
130 135 140

Phe Gly Ala Leu Pro Pro Glu Ile Asn Ser Ala Arg Met Tyr Ala Gly
145 150 155 160

Pro Gly Ser Ala Ser Leu val Ala Ala Ala GIn Met Trp Asp Ser val
165 170 175

Ala Ser Asp Leu Phe Ser Ala Ala Ser Ala Phe GIn Ser val val Trp
180 185 190

Gly Leu Thr val Gly Ser Trp Ile Gly Ser Ser Ala Gly Leu Met val
195 200 205

Ala Ala Ala Ser Pro Tyr val Ala Trp Met Ser val Thr Ala Gly Gln
210 215 220
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Ala

225

Thr

Ala

Pro

Asp

Ala

305

Gly

Ala

Ala

Trp

Met

385

Asn

Gln

Leu

Asn

Glu

Glu

Ala

Ala

290

Thr

Leu

Ala

Gln

Lys

Ala

Thr

Ala

Gly

Leu

450

Thr

Leu

Tyr

Leu

Ile

275

Ala

Leu

Leu

AsSn

Pro

355

Thr

Asn

Leu

val

ser

435

Gly

Ala

ser

Thr

Gly

Met

260

Ala

Ala

Leu

Glu

Gln

340

Thr

val

Asn

Ser

Gln

420

Ser

Arg

Ala

Leu

Ala

Leu

245

val

Met

Pro

Gln

325

Leu

Gln

Ser

His

Ser

405

Thr

Leu

Ala

Asn

Thr
485

Ala

230

Thr

Leu

Asn

Phe

Phe

310

Ala

Met

Gly

Pro

Met

390

Met

Ala

Gly

Ala

Gln

470

Ser

Glin

val

Ile

Glu

Gly

Glu

Ala

Asn

Thr

His

375

Ser

Leu

Ala

ser

ser

455

Ala

Ala

val

Pro

Ala
280

Tyr

Ala

Asn

Thr

360

Arg

Met

Lys

Gln

Ser

440

val

val

Ala

Arg

Pro

Thr

265

Glu

Ala

Ala

val

val

345

Pro

Ser

Thr

Gly

Asn

425

Gly

Gly

Thr

Glu

eolf-seql

val

Pro

250

Asn

Tyr

Ala

Pro

Glu

330

Pro

Ser

Pro

Asn

Phe

410

Gly

Leu

Ser

Pro

Arg
490

Ala Ala
235

val Ile

Leu Leu

Gly Glu

Ala Thr
300

Glu Met
315

Glu Ala

Gln Ala

Ser Lys

Ile Ser
380

Ser Gly
395

Ala Pro

val Arg

Gly Gly

Leu ser
460

Ala Ala
475

Gly Pro

Page 19

Ala

Ala

Gly

Met

285

Ala

Thr

Ser

Leu

Leu

365

Asn

val

Ala

Ala

Arg

Gly

Ala

Glu

GIn

270

Trp

Thr

ser

ASp

Gln

350

Gly

Met

Ser

Ala

Met

430

val

Pro

Gin

Tyr
Asn
255

Asn

Ala

Ala

Thr

335

Gln

Gly

val

Met

Ala

415

Ser

Ala

GlIn

Leu

Met
495

Glu

240

Arg

Thr

Gln

Thr

Leu

Leu

ser

Thr

400

Ala

Ser

Ala

Ala

Pro

480

Leu



Gly Gly

Ser Gly

Pro Ala
530

Ala Asp
545

val Gly

Ala val

Leu Thr

Ser val

610

Arg Thr

Pro Ser

Ala Met

Gly Arg

Thr Gly

Ile Gln

705

val val

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

<220>

Leu

val

515

Ala

Phe

Pro

Gly

Asn

595

Gly

GIn

Ala

Gly

val

675

Ala

Pro

Gly

12
2190
DNA

Pro

500

Leu

Gly

Pro

Gln

Ala

580

Asn

Ser

Asp

Ala

Asn

660

val

Glu

Gly

Met

val

Arg

ASp

Ala

val

565

Gly

His

Gly

val

Ile

645

ser

Ala

Glu

Asp

Asn
725

Gly

val

Leu

550

val

Thr

val

Gln

Ala

630

Gly

Gly

Leu

Thr

Ser

710

Thr

Gln

Pro

Ala

535

Pro

Asn

Gly

Ile

Thr

615

val

Gly

Gly

Gly

Leu

695

Gly

Ala

Artificial Sequence

Met
Pro
520

Pro

Leu

Ala

600

Tyr

Leu

Gly

Gln

Gln

680

AsSn

Gly

Ala

Arg

Pro

Asp

Asn

val

585

Gly

Gly

Gln

val

Gly

Pro

Ser

eolf-seql

Ala Arg Ala

Pro

Ala

Pro

Thr

570

Ile

Ala

val

Leu

Ala

650

Gly

val

Leu

val
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Tyr

Leu

Ser

555

Lys

Asp

Thr

Asp

Arg

val

Thr

Gln

val
715

val

Ser

540

Ala

Leu

Pro

Asp

val

620

Gly

Gly

Pro

Ala

Gln

700

Asn

Gly

Met

525

Gln

Met

Gly

Asn

Ile

605

val

Ala

Glu

Arg

Ser

685

Phe

Gly

Gly

Pro

ASp

val

Tyr

Gly

Asn

Gly

Gly

Pro

Ala

670

Asp

Asp

Leu

His

Arg

Ala

Asn

575

val

Ala

Tyr

Gly

val

655

val

Ser

Ala

Gly

Leu

Ser

Phe

Gln

560

Asn

val

Phe

Asp

Leu

640

val

Pro

Leu

Gln
720
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eolf-seql
agcggtgggc agggcggaac gccccgtgeg gtgcctggca gggtggtcge getcggecaa
accgtgcagg cgtcggattc gctgaccggt gccgaagaga cattgaacgg gttgatccag
ttcgatgccg cgatccagcc cggtgattcg ggcgggcccg tcgtcaacgg cctaggacag

gtggtcggta tgaacacggc cgcgtcctag

<210> 13

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> (Cpg Oligo 1 - CpG 1826

<400> 13
tccatgacgt tcctgacgtt

<210> 14

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> CpG Oligo 2 - CpG 1758

<400> 14
tctcccagcg tgcgccat

<210> 15

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> ¢pG Oligo 3

<400> 15
accgatgacg tcgccggtga cggcaccacg

<210> 16
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> CpG 0ligo 4 - CpG 2006

<400> 16
tcgtcgtttt gtcgttttgt cgtt

<210> 17
<211> 20
<212> DNA

<213> Artificial sequence

<220>
<223> (CpG 0Oligo 5 - CpG 1686

<400> 17
tccatgacgt tcctgatgct
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2040
2100
2160
2190

20

18

30

24

20
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