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Figure 1(b)
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Figure 1 (d)
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Figure 1 (e)

Median responses to PPD (Figure 1b)
(@) Bv BM, P=0.006; Mv BM, P=0.002
(b) BvM, P=0.021; BvBM, P=0.001; M v BM, P=0.047
(¢ BvM, P=0.042; M v BM, P=0.003
(dyBvBM, P=0.032; Mv BM, P=0.01
(e) BvBM, P<0.001; Mv BM, P<0.001

Median responses to purified antigen 85 (Figure 1c)
() BvBM, P=0.018;, Mv BM, P=0.002
(@9 BvM, P=0.003; BvBM, P<0.001; Mv BM, P=0.024
(h) BvBM, P<0.001; MvBM, P=0.004
(i) BvBM, P=0.003; MvBM, P=0.033
(i) BvBM, P<0.001; MvBM, P<0.001

Median summed peptide pool responses (Figure 1d)
(k) BvM, P=0.007; Mv BM, P=0.03
() BvM, P<0.001; BvBM, P<0.001; MvBM, P=0.015
(mBv M, P=0.002; BvBM, P<0.001; MvBM, P=0.003
(n) BvM, P=0.003; BvBM, P<0.001; Mv BM, P=0.003
(o) BvM, P=0.024; Bv BM, P <0.001; Mv BM, P< 0.001
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Figure 1(?)
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Figure 2
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Figure 3
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Figure 4
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Follow up of T cell responses to MVA-Lac-z in MVA-85A immunized
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Figure 5a:
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Figure 5b:
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Figure 6a:
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Figure 7a:
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Figure 8a

IFNy response upon vaccination
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Figure 8b

IFN-y response after infection

Mean levels of antigen-specific IFN-y secretion in a 3 day lymphocyte
stimulation test (+ s.e.m). Week -5 = week 13 post primary immunistion;
week -12 = week 6 post primary immunization; AUT = autopsy
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Figure 9a:
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SEQUENCE LISTING

<110>
<120>
<130>
<141>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>
<400>
Met Gln
1

Arg Leu

Gly Ala

Leu Pro
50

Ile Lys
65

Leu Leu

Asn Thr

Met Pro

Ala Cys

130

Thr Ser
145

Thr Gly

Thr Leu

ISIS INNOVATION LIMITED

METHOD FOR GENERATING A MEMORY T CELIL RESPONSE

P039686WO

2006-01-05

GB 0500102.9

2005-01-05

UsS 60/649804

2005~02-03

8

SegqWin99, version 1.02

1
338
PRT

Mycobacterium tuberculosis

1

Leu Val Asp Arg Val Arg Gly Ala

Val

Val

35

Val

Val

Asp

Pro

Val

115

Gly

Glu

Ser

Ala

Val

20

Gly

Glu

Gln

Gly

Ala

100

Gly

Lys

Leu

Ala

Ile
180

5

Gly

Gly

Tyr

Phe

Leu

85

Phe

Gly

Ala

Pro

Val

165

Tyr

Ala

Thr

Leu

Gln

70

Arg

Glu

Gln

Gly

Gly

150

Val

His

Val

Ala

Gln

55

Ser

Ala

Trp

Ser

Cys

135

Trp

Gly

Pro

Gly

Thr

40

Val

Gly

Gln

Tyr

Ser

120

Gln

Leu

Leu

Gln

Ala

25

Ala

Pro

Gly

Asp

Asp

105

Phe

Thr

Gln

Ser

Gln
185

10

Ala

Gly

Ser

Ala

Asp

90

Gln

Tyx

Tyr

Ala

Met

170

Phe

Val

Leu

Ala

Pro

Asn

75

Phe

Ser

Ser

Lys

Asn

155

Ala

Val

Thr

Val

Phe

Ser

60

Ser

Ser

Gly

Asp

Trp

140

Arg

Ala

Tyr

Gly

Ser

Ser

45

Met

Pro

Gly

Leu

Trp

125

Glu

His

Ser

Ala

Met

Gly

Arg

Gly

Ala

Trp

Ser

110

Tyr

Thr

Val

Ser

Gly
190

Ser

15

Leu

Pro

Arg

Leu

Asp

Val

Gln

Phe

Lys

Ala

175

Ala

Arg
Val
Gly
Asp
Tyr
80

Ile
Val
Pro
Leu
Pro
160

Leu

Met



Ser Gly

Ala
210

Leu

Pro
225

Lys

Gly Lys

Gly Lys

Glu Gly

Ala Gly

290
His Ser
305

Leu Gln

Gly Ala

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

<400> 2

atgcagcttg
ggggccgtcy
gcgggggeat
atgggeegtg
ctgctegacg
ttegagtggt
ttctactceg
gagaccttcc
accggaagceg
tatcacccece
gcgatgggte
gacatgtggg
gggaagctga
gatctgggtg
atcaagttcc
gacagcggta
ctgcaacggg

<210> 3
<211>
<212>
<213>

<400> 3

Leu
195
Met
Glu
Leu
Pro
Phe
275
Gly

Trp

Arg

323
PRT
Mycobacterium

Leu Asp

Gly Asp

Asp Pro

Pro

Ala

Ala

Sexr
200

Gly
215

Trp Gln

230

Ile Ala

245

Ser
260

Asp
Val Arg
His

Gly

Glu Tyr

Asn

Leu

Thr

Asn

Trp

Asn Thr

Gly Gly

Asn
280

Ser

Gly Val

295

Gly Ala

310

Ala Leu

325

1017
DNA
Mycobacterium

ttgacagggt
gecgeggeect
ttteceggee
acatcaaggt
gcetgegege
acgaccagtce
actggtacca
tgaccagcga
ccgtcgtegg
agcagttcgt
ccaccctgat
gccecgaagga
tcgccaacaa
gcaacaacct
aagacgccta
cgcacagctg
cactgggtge

Gly

Ala Thr

Gln Ala

Gly Tyr

Arg

Arg

Asn

265

Phe

Gln

Met Gly

Lys Ala

Asn Asp

235

val
250

Trp

Asn Leu

Ile Lys Phe

Asp Phe

Asn
315

Leu

Asn Thr

330

Pro

tuberculosis

tcgtggegee
agtgtcgggt
gggcttgeeg
ccaattccaa
gcaggacgac
gggcectgteg
gcecegectge
gctgccgggg
tetttegatg
ctacgcggga
cggcctggeg
ggacccggceg
cacccgegte
gccggcecaag
caacgccggt
ggagtactgg
cacgcccaac

gtcacgggta
ctggteggeg
gtggagtacc
agtggtggtg
ttcagcggcet
gtggtcatgce
ggcaaggccg
tggctgcagg
gctgcttett
gcgatgtegg
atgggtgacg
tggcagcgea
tgggtgtact
ttecetcgagg
ggcggccaca
ggcgegceage
accgggcccg

tuberculosis

Thr
205

Pro

Ser Met

220

Asp

Pro Leu

Val Tyr Cys

Ala Lys

270

Pro

Gln Asp

285
Pro Ser
300

Asp

Ala Met Lys

Gly Pro

tgtcgegtceg
ccgteggtgg
tgcaggtgcee
ccaactcgece
gggacatcaa
cggtgggtgg
gttgccagac
ccaacaggca
cggcgcectgac
gectgttgga
ctggcggceta
acgacccgcet
gcggcaacgyg
gcttecgtgeg
acggcgtgtt
tcaacgctat
cgcceccaggg

Leu

Leu

Ala

Ala

Ile Gly

Trp Gly

Val
240

Asn

Gly Asn
255

Phe Leu

Tyr Asn

Gly Thr

Pro Asp

320
Pro Gln
335

actegtggtc
cacggcgacc
gtcgeegteg
cgccctgtac
cacceccggceg
ccagtcaagc
ttacaagtgg
cgtcaagcce
gctggegate
ccectceccececag
caaggcctcc
gttgaacgtc
caagccgtcg
gaccagcaac
cgacttcceg
gaagceccgac
cgectag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1017



Met

Arg

Gly

Leu

Ile

65

Leu

Asn

Met

Ala

Thr

145

Thr

Thr

Ser

Leu

Pro

225

Gly

Gly

Glu

Ala

His

305

Leu

Gln

Leu

Ala

Pro

50

Lys

Leu

Thr

Pro

Cys

130

Ser

Gly

Leu

Gly

Ala

210

Lys

Lys

Lys

Gly

Gly

290

Ser

Gln

Leu

Val

Val

35

Val

Val

Asp

Pro

Val

115

Gly

Glu

Ser

Ala

Leu

195

Met

Glu

Leu

Pro

Phe

275

Gly

Trp

Arg

Val

Val

20

Gly

Glu

Gln

Gly

Ala

100

Gly

Lys

Leu

Ala

Ile

180

Leu

Gly

Asp

Ile

Ser

260

Val

Gly

Glu

Asp
Gly
Gly
Tyr
Phe
Leu
85

Phe
Gly
Ala
Pro
Val
165
Tyr
Asp
Asp
Pro
Ala
245
Asp
Arg
His

Tyr

Arg

Ala

Thr

Leu

Gln

70

Arg

Glu

Gln

Gly

Gly

150

Val

His

Pro

Ala

Ala

230

Asn

Leu

Thr

Asn

Trp
310

Val

Val

Ala

Gln

55

Ser

Ala

Trp

Ser

Cys

135

Trp

Gly

Pro

Ser

Gly

215

Trp

Asn

Gly

Ser

Gly

295

Gly

Arg

Gly

Thr

40

Val

Gly

Gln

Tyr

Ser

120

Gln

Leu

Leu

Gln

Gln

200

Gly

Gln

Thr

Gly

Asn

280

Val

Ala

Gly

Ala

25

Ala

Pro

Gly

Asp

Asp

105

Phe

Thr

Gln

Ser

Gln

185

Ala

Tyxr

Arg

Arg

Asn

265

Ile

Phe

Gln

Ala
10

Ala
Gly
Ser
Ala
Asp
90

Gln
Tyr
Tyr
Ala
Met
170
Phe
Met
Lys
Asn
Val
250
Asn
Lys

Asp

Leu

Val

Leu

Ala

Pro

Asn

75

Phe

Ser

Ser

Lys

Asn

155

Ala

Val

Gly

Ala

Asp

235

Trp

Leu

Phe

Phe

Asn
315

Thr

Val

Phe

Ser

60

Ser

Ser

Gly

Asp

Trp

140

Arg

Ala

Tyxr

Pro

Ser

220

Pro

Val

Pro

Gln

Pro

300

Ala

Gly

Sexr

Ser

45

Met

Pro

Gly

Leu

Trp

125

Glu

Sexr

Ala

Thr

205

Asp

Leu

Tyr

Ala

Asp

285

Asp

Met

Met

Gly

Arg

Gly

Ala

Trp

Ser

110

Tyr

Thr

Val

Sexr

Gly

190

Leu

Met

Leu

Cys

Lys

270

Ala

Ser

Lys

Ser

i5

Leu

Pro

Arg

Leu

Asp

95

Val

Gln

Phe

Lys

Ala

175

Ala

Ile

Trp

Asn

Gly

255

Phe

Tyx

Gly

Pro

Arg

Val

Gly

Asp

Tyr

80

Ile

Val

Pro

Leu

Pro

160

Leu

Met

Gly

Gly

Val

240

Asn

Leu

Asn

Thr

Asp
320



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

<400> 4

atgcagctty
ggggccgteg
gcgggggceat
atgggccgtg
ctgctegacg
ttcgagtggt
ttetactceg
gagaccttce
accggaagcg
tatcaccccce
gcgatgggte
gacatgtggg
gggaagctga
gatctgggtyg
atcaagttce
gacagcggta
ctgcaacgg

<210> 5

<211> 117
<212>
<213>

<400> 5

tctgtacggg
aagagagggc
gaaatccatg
gtcacgggta
ctggteggeg
gtggagtacc
agtggtggtg
ttcagcggcet
gtggtcatgce
ggcaaggcecg
tggetgeagyg
gctgettett
gcgatgtcgg
atgggtgacg
tggcagcgea
tgggtgtact
ttectegagg
ggcggccaca
ggegcgecage
ctgggattygg

<210> 6

<211> 367
<212> PRT
<213>

<400> 6

969
DNA
Mycobacterium

ttgacagggt
gcgcggecct
tttceceggee
acatcaaggt
gcctgegege
acgaccagtc
actggtacca
tgaccagcga
cegtegtegg
agcagttcgt
ccaccctgat
gcccgaagga
tcgeccaacaa
gcaacaacct
aagacgccta
cgcacagetg

6

DNA
Mycobacterium

cccgtacggt
tctgctgtgt
ccegattcag
tgtegegteg
cegteggtgg
tgcaggtgec
ccaactcgcce
gggacatcaa
cggtgggtgyg
gttgccagac
ccaacaggca
cggegcetgac
gcctgttgga
ctggcggcta
acgacccgcet
gcggcaacgg
gcttegtgeg
acggcegtgtt
tcaacgctat
actgactgca

tuberculosis

tegtggegece
agtgtcgggt
gggcttgeceg
ccaattccaa
gcaggacgac
gggcctgteg
gceccgectge
gctgeegggyg
tctttegatg
ctacgeggga
cggectggeg
ggacccggceg
caccegegte
gccggccaag
caacgccggt
ggagtactgg

gtcacgggta
ctggteggeg
gtggagtacc
agtggtggtg
ttcagcgget
gtggtcatge
ggcaaggccg
tggctgeagg
gctgettcett
gcgatgtegg
atgggtgacg
tggcagcgca
tgggtgtact
ttectegagg
ggcggccaca
ggcgcgceagce

tuberculosis

accgagctceg
gctgctgetg
aagaggatct
actcgtggtc
cacggcgacc
gtcgecgteg
cgcectgtac
caccceggeg
ccagtcaagce
ttacaagtgg
cgtcaagccc
gctggegatce
ccecctececag
caaggcctce
gttgaacgtc
caagctgtcg
gaccagcaac
cgacttcceg
gaagcccgac
gatatccatc

gatctgegeg
tgtggagcag
atgcagcttg
ggggccgteg
gcgggggeat
atgggcegtg
ctgctcgacg
ttcgagtggt
ttctactecg
gagaccttcc
accggaagcg
tatcaccccee
gcgatgggte
gacatgtggg
gggaagctga
gatctgggtg
atcaagttce
gacagcggta
ctgcaacgtg
acactg

Mycobacterium tuberculosis

Met Asp Ala Met Lys Arg Gly Leu Cys Cys Val

1

5

10

tgtcgegteg
ccgteggtygg
tgcaggtgee
ccaactecgece
gggacatcaa
cggtgggtgg
gttgccagac
ccaacaggca
cggcgctgac
gcctgttgga
ctggeggcta
acgacccget
gcggcaacgyg
gcttegtgeg
acggcgtgtt
tcaacgctat

ccgccaccat
tettegttte
ttgacagggt
gcgeggecect
tttececeggece
acatcaaggt
gcctgegege
acgaccagtc
actggtacca
tgaccagcga
ccgtegtegg
agcagttcgt
ccaccctgat
gcccgaagga
tcgccaacaa
gcaacaacct
aagacgccta
cgcacagctg
gatccattce

actcgtggtce
cacggcgacce
gtecgeegteg
cgecctgtac
caccccggeg
ccagtcaagc
ttacaagtgg
cgtcaagece
gctggcgate
cceceteceag
caaggcctce
gttgaacgte
caagcegteg
gaccagcaac
cgacttcceg
gaagcccgac

ggatgcaatg
gcccagecag
tcecgtggegece
agtgtcgggt
gggcttgeeg
ccaattccaa
gcaggacgac
gggcetgteg
gcccegectge
gctgeegggy
tctttecgatg
ctacgcggga
cggectggey
ggacccggceg
cacccgegte
gccggccaag
caacgccggt

ggagtactgy
aaaccctttg

Leu Leu Leu Cys Gly

15

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
969

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1176



Ala

Gly

Ser

Leu

65

Pro

Arg

Leu

Asp

Val

145

Gln

Phe

Lys

Ala

Ala

225

Ile

Trp

Val

Asn

Leu

305

Asn

Val

Ser

Arg

50

Val

Gly

Asp

Tyr

Ile

130

Val

Pro

Leu

Pro

Leu

210

Met

Gly

Gly

Gly

Gly

290

Glu

Ala

Phe

Met

35

Arg

Gly

Leu

Ile

Leu

115

Asn

Met

Ala

Thr

Thr

195

Thxr

Ser

Leu

Pro

Lys

275

Lys

Gly

Gly

Val

20

Gln

Leu

Ala

Pro

Lys

100

Leu

Thr

Pro

Cys

Ser

180

Gly

Leu

Gly

Ala

Lys

260

Leu

Leu

Phe

Gly

Ser

Leu

Val

Val

Val

85

Val

Asp

Pro

Val

Gly

165

Glu

Ser

Ala

Leu

Met

245

Glu

Ile

Ser

Val

Gly
325

Pro

Val

Val

Gly

70

Glu

Gln

Gly

Ala

Gly

150

Lys

Leu

Ala

Ile

Leu

230

Gly

Asp

Ala

Asp

Arg

310

His

Ser

Asp

Gly

55

Gly

Tyr

Phe

Leu

Phe

135

Gly

Ala

Pro

Val

Tyx

215

Asp

Asp

Pro

Asn

Leu

295

Thr

Asn

Gln

Arg

40

Ala

Thr

Leu

Gln

Arg

120

Glu

Gln

Gly

Gly

Val

200

His

Pro

Ala

Ala

Asn

280

Gly

Ser

Gly

Glu

25

val

Val

Ala

Gln

Ser

105

Ala

Trp

Ser

Cys

Trp

185

Gly

Pro

Ser

Gly

Trp

265

Thr

Gly

Asn

Val

Ile

Arg

Gly

Thr

Val

90

Gly

Gln

Tyr

Ser

Gln

170

Leu

Leu

Gln

Gln

Gly

250

Gln

Arg

Asn

Ile

Phe
330

Gly

Ala

Ala

75

Pro

Gly

Asp

Asp

Phe

155

Thr

Gln

Ser

Gln

Ala

235

Tyr

Asn

Val

Asn

Lys

315

Asp

Ala

Ala

Ala

60

Gly

Ser

Ala

Asp

Gln

140

Tyr

Tyr

Ala

Met

Phe

220

Met

Lys

Asp

Trp

Leu

300

Phe

Phe

Arg

Val

45

Leu

Ala

Pro

Asn

Phe

125

Ser

Ser

Lys

Asn

Ala

205

Val

Gly

Ala

Pro

Val

285

Pro

Gln

Pro

Phe

30

Thr

Val

Phe

Serxr

Ser

110

Ser

Gly

Asp

Trp

Arg

190

Ala

Tyr

Pro

Ser

Leu

270

Tyr

Ala

Asp

Asp

Arg

Gly

Ser

Ser

Met

95

Pro

Gly

Leu

Trp

Glu

175

Ser

Ala

Thr

Asp

255

Leu

Cys

Lys

Ala

Serx
335

Arg

Met

Gly

Arg

80

Gly

Ala

Trp

Ser

Tyr

160

Thr

Val

Ser

Gly

Leu

240

Met

Asn

Gly

Phe

Tyr

320

Gly



6
Thr His Ser Trp Glu Tyr Trp Gly Ala Gln Leu Asn Ala Met Lys Pro

340 345 350
Asp Leu Gln Arg Gly Ser Ile Pro Asn Pro Leu Leu Gly Leu Asp
355 360 365
<210> 7
<211> 7
<212> PRT

<213> Artificial Sequence

<220>

<223> PK tag

<400> 7

Pro Asn Pro Leu Gly Leu Asp
1 5

<210> 8

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> PK tag

<400> 8
Pro Asn Pro Leu Leu Gly Leu Asp
1 5



