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SEQUENCE LISTING

<1L0> NOVARTIS AG
<la2D> IMMUNOGENIC COMPOSITIONS INCLUPING TLR ACTIVITY MODULATORS
<138> POS5393u0

<lyg> PCT/IB2010/
<Lyd> c010-09-01

<L50> US b1/239.15k
<151> 2009-09-02

<lLLD> 8

<L7?0> SeqWing2010+ version 1.0

<210> 1

<2L1l> 2us

<gleg> PRT

<gli> Neisseris meningitidis

<y00> 1

Val Ala Ala Asp Ile Gly Ala Gly bLeu Ala Asp Ala Leu Thr Ala Pro
1 5 10 15

Leu Asp His Lys Asp Lys Gly Leu 61n Ser Leu Thr Leu Asp Gln Ser
20 25 30

Val Arg Lys Asn Glu Lys Leu Lys Leu Ala Ala Gln Gly Ala Glu Lys
as 40 45

Thr Tyr Gly Asn Gly Asp Ser Leu Asn Thr Gly Lys Leu Lys Asn Asp
50 55 k0

Lys Val Ser Arg Phe Asp Phe Ile Arg Gln Ile Glu Val Asp Gly Gln
b5 20 75 a0

Leu Ile Thr Leu Glu Ser Gly Glu Phe Gln Val Tyr Lys Gln Ser His
85 a0 55

Ser Ala bLeu Thr Ala Phe Gln Thr Glu Gln Ile 6ln Asp Ser Glu His
100 105 110

Ser Gly Lys Met Val Ala Lys Arg Gln Phe Arg Ile Gly Asp Ile Ala
115 iz0 125

Gly Glu His Thr Ser Phe Asp Lys Leu Pro Glu Gly Gly Arg Ala Thr
130 135 u40

Tyr Arg Gly Thr Ala Phe Gly Ser Asp Asp Ala Gly Gly Lys Leu Thr
145 150 158 k0O

Tyr Thr Ile Asp FPhe Ala Ala Lys Gln 6ly Asn Gly Lys Ile Glu His
1k5 1708 178

Leu Lys 3er Pro Glu Leu Asn Val Asp Leu Ala Ala Ala Asp Ile Lys
k&0 L&5 190

Pro Asp Gly Lys Arg His Ala Val Ile Ser 6Gly Ser Val Leu Tyr Asn
195 200 25

6ln Ala 6Glu Lys Gly Ser Tyr Ser Leu Gly Ile Phe Gly Gly Lys Ala
2l 21§ 2eo

61n Glu Val Ala Gly Ser Ala Glu Val Lys Thr Val Asn Gly Ile Arg
225 230 235 240



His Tle Gly lLeu Ala Ala Lys Gln

<21{>
<2ll>
<2lZ>
<g213>

<yga>

Val
h

Leu
Val

Thr

Lys
L5

Leu
Ser
Ile
Gly
His
145
Thr
Lys
Asp
Glu
Glu

2ek
Ile

Ala
Asp
Arg
Tyr
50

Val
Tie
Ala
Asp
Glu
%30
Gly
Ile
Thr
Glu
Glu
210

Ile

Gly

<210>
<2ll>
<gle>
<glL3>

<y0o>
Val Ala

Leu

Asp

2
c47?
PRT

2h5

Neisseria meningitidis

2
Ala

Thr
Val
Ser
315
His
Lys
Asp
Pro
Lys
1R85
Lys
Ala

Ile

k!
50
PRT

Asp
Lys
20

Asn

Arg
Leu
Val
100
Leu
Thr
Ala
Phe
Glu
Lan
Ser
Gly

Gly

Ala

Ile

Phe

6lu

85

Ala

Ile

Ala

Phe

Ala

1k5

Gln

His

Thr

Ser

Gly Ala Gly

Lys

L.eu

Asn

Phe

Ser

15D

Ala

Asn

Ala

Tyr

Ala

230

Lys

Ser

Gly
Gln
Gln
Asn
135
Ser
Lys
Val
Val
His
c15

Thr

Gln

Leu

Glu
Ile
Arg
Len
Gln
Asp
GIn
Glu
Ile
20

Leu

Val

Neisseris meningitidis

3

Leu

Gln

Leu

Phe
Glu
LG5
Ser
Leu
Asp
Gly
Leu
1485
Leu

Ala

Lys

28

Ala
Ser
Ala
Thr
Gln
Gln
90

Lys
Phe
Pro
Ala
His
170
Ala
Gly

Leu

Ile

Asp

Leu

Ile

Ile

Leu

Asp

Gly

155

Gly

Ala

Asp

Phe

Gly

Ala

Thr

Asn
vVal
Gly
140
Gly
Lys
Ala
Thr
Gly

2d0

Glu

Leu

Leu

Lys
Asn
Ser
125
Lys
Lys
Ile
Glu
Arg
205

Asp

Lys

Thr

Asp
3an

Ala

-
“
n

Asp
Gln
Pre
lip
Gly
Ala
Leu
G1lu
Leu
190
Tyr

Arg

Val

Ala

Gln

Glu

Gly
Asp
95

Asp
Leu
Glu
Thr
His
175
Lys
Gly

Ala

His
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Pro

Ser

His

Lys

6Gly

Tyr

Tyr

1:0

Leu

Ala

Ser

Gln

Glu
240

Ala Asp Ile Gly Thr 6ly Leu Ala Asp Ala Leu Thr Ala Pro
L1

]

L5

His Lys Asp Lys Gly Leu Lys Ser Leu Thr Leu Glu Asp Ser



Ile
Thr
Lys
b5

Asp
Gln
Pro
Gly
Ala
145
Leu
Glu
Leu
Tyr
Arg

225
val

Pro
Phe
Asn
Gly
Asn
Asp
Leu
L3c
Glu
His
His
Lys
Gly
10

Ala

His

<210>
<2l1i>
<£lae>
<2L3>

<yag>

Met

Ala

Gln

Asp

Ala

b5

Pro

Ala

Pro

Ala

Met

5a

Thr

Gin

Gln

Lys

Asp

Gln

His

Lys

115

Gly

Tyr

Tyr

Leu

Ala

195

Ser

Gln

Glu

Y
b4y
PRT

20

Asn
Ala
Lys
Thr
Ser
100
Thr
Gly
His
Ser
Lys
188
Asp
61lu

6lu

Ile

Gly

Gly

Ile

Ile

Ala

Asp

Glu

Gly

Ile

1k5

Thr

Glu

Glu

Ile

Gly

Thr
Asp
Ser
K4

Thr
Val
Ser
His
Lys
150
Asp
Leu
Lys
Lys
Ala

230

Ile

Leu
Lys
55

Arg
Leu
vVal
Leu
Thr
135
Ala
Fhe
Glu
Ser
Gly
215

Gly

Ala

Thr
40

Asp
Phe
Ala
Ala
Ile
iz20
Ala
Phe
Thr
Gln
His
208
Thr

Ser

Gly

Neisseria meningitidis

Yy
Ser

Val
Gly
35

Ala

Asp

Asn

Pro
Val
20

Ser
Ala

Lys

Ala

Asp Val lys Ser
5

Ser

Gln

Val

Pro

Ala
85

Glu
Gly
Ser
Lys

70

Asp

Lys
Gln
Glu
g5

Asn

Thr

Glu
Gly
g

Glu

Glu

Asp

25

Leu

Asn

Asp

Ser

Leu

105

Asn

Phe

Ser

Lys

Asn

a5

Ala

Tyr

Ala

Lys

Ala

Thr

Ala

Asn

Asp

Ser

38

Ser
Ser
Phe
Gly
90

Glin
Gln
Asn
Ser
Lys
170
Val
Val
His
Thr

Gln
250

Asp
10

Giu
Pro
Thr

Glu

lLeu
30

Ala
Leu
Val
75

Glu
Ile
Arg
Gln
Asp
155
Gln
Glu
Ile

lLeu

Val
235

Thr

Ala

Ser

Gly

Gly

75

Thr

Gln
Asn
L0

Gln
Phe
Glu
Sar
Leu
lufl
Asp
Gly
{eu
Leu
Ala

220

Lys

Leu

Lys

Ala

Gly
45

Thr
Lys
Gln
Lys
Phe
ies
Pro
Pro
Tyr
Ala
Gly
205

l.eu

Ile

Ser
Glu
6ln
45

Gly

Gln

Asn

30

Ala
Gly
Ile
Ile
Ile
110
Leu
Gly
Asn
Gly
Ala
(1]
Asp

Phe

Gly

Lys
Asp
30

Gly
Gly

Asn

His

Glu
Lys
Glu
Tyr
95

Asn
Val
Gly
Gly
Arg
175
Ala
Thr

Gly

Glu

Pro
15

Ala
Gly
Ala

Asp

Thr
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Lys

Leu

Val

Lys

Asn

Ser

Lys

Arg

360

Ile

Glu

Arg

Asp

Lys
aug

Ala

Pro

Ala

Met
&0

Fro



Ala
Gly
Asp
Asn
45
Gly
Gly
Gly
Ser
Glu
225
Lys
Val
Pro
Leu
Ile
3as
Phe
Leu
Gly
Phe
Ala
385
Gly
Gly

Ser

Ser

Ser
Glu
Gly
130
Thr
Ser
Gly
Pro
Gly
210
Lys
Asn
61n
Thr
Pro
290
Val

Ala

Pro

His
370
Lys
Asp
Asn

Gly

Tyr
450

Asn
Ser
115
Met
Ala
Gln
Asp
Ser
1485
Asn
Leu
Asp
Met
Ser
275
Ala
Asp
Pro
Gly
Met
355
Thr
Val
Gly
Gly

Lys

Arg

Met
100
Glu
fln
Ala
Asn
Phe
a0
Gln
Asn
Ser
Gly
Lys
cko
Phe
Glu

Gly

Glu

Glu
Asp
Leu
Phe
H20

Phe

Pro

Pro
Gln
Gly
Gln
Pro
1L5
Gly
Asn
Phe
Asp
Lys
245
Gly
Ala
Met
Glu
Gly
305
Ser
Ala
Asn
Phe
His
ujs
Lys

Tyr

Thr

Ala
Pro
Asp
Gly
150
Ala
Arg
Ile
Leu
Ala
230
Asn
Iie
Arg
Pro
Ala
310
Asn
Tyr
Gly
Gly
Gly
350
Met
Gly

Gly

Asp

Gly
Ala
Asp
135
Thr
ler
Thr
Thr
Asp
215
Asp
Asp
Asn
Phe
Leu
295
Val
Tyr
Ala
Thr
Arg
378
Ser
Gly
Thr

Pro

Ala
455

Asn
Asn
120
Prao
Asn
Ser
Asn
Leu

2na

Glu

Lys
Gln
Arg
2a0
Ile
Ser
Arg
Leu
Ala
360
Prao
lLys
Thr
Trp
Ala

nyg

Glu

et
105
Gln
Ser
Gln
Thr
Val
148
Thr
Glu
Ile
Phe
Tyr
ebLs
Arg
Pro
Leu
Tyr
Arg
345
Val
Ser
Ser
Gln
Thr
Y2k

Gly

Lys

48

Glu
Pro
Ala
Ala
Asn
170
Gly
His
Val
Ser
Val
250
Ile
Ser
Val
Thr
Leu
330
Val
Tyr
Pro
Val
Lys
L0
Glu

Glu

Gly

Asn
Asp
Gly
Glu
155
Pro
Asn
{ys
Gln
Asn
235
Gly
Ile
Ala
Asn
Gly
315
Thr
Gln
Asn
Ser
Asp
395
Phe
Asn

Glu

Gly

Gln
Het
Gly
lun
Asn
Ser
Ser
Lys
Leu
cel
Tyr
Leu
Phe
Arg
Gln
3na
His
Tyr
Gly
Gly
Arg
330
Gly
Lys
Gly

Val

Phe
4YL0

Ala
Ala
125
Glu

Asn

Ala

Val
Tyr
Ser
=1
Ala
Ser
Gly
Glu
Glu
3kL5
Gly
Ile
Ala
Gly
Ala

4yg

Gly

Pro
110
Asn
Asn
Gln
Thr
Val
194
Asp
Ser
Lys
Ala
Lys
c7l
Arg
Asp
Gly
Ala
Pro
350
Val
Arg
Ile
Ala
Gly
430

Gly

Val

Asp

Thr

Ala

Thr

Asn

175

Ile

Ser

Glu

Asp

Asp

255

Pro

Arg

Thr

Asn

Glu

335

Ser

l.eu

Phe

Asp

Ile

yls

Asp

Lys

Phe
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Ala

Ala

Gly

Ala

LB

Ser

Asp

Cys

Phe

Gly

Ser

Lys

Ser

Leu

Ile

ieD

Lys

Lys

His

Ala

Ser

400

Asp

Val

Tyr

Ala



Gly
YES
Val
Thr
Phe
Ala
Ala
Sus
Thr
Leu
Phe
Asp
Val

L2S
Ala

Lys

Asp

Ser

Asp

Asn

530

Asp

Asn
Phe
k10

Asn

Ala

<py{l>
<gll>
<2le>
<213>

<4§gp>

Met
1
Val
Leu
Thr
Leu
&5
Gly
Ile

The

Ala

Val

Asp

Arg

Lys

50

Leu

Gln

Thr

Trp

Thr

Lys
Glu
Thr
Gln
5158
Leu
Ile
Phe
Met
Cys
L85
Ser
Val

Lys

3
43y
PRT

Glu
Tyr
Asn
sao
Ala
Gln
Phe
Asn
His
580
Tyr

Thr

Gly

Gln
His
a5
Val
lLys

Ser

Asp

Pha |

Sk5S

Gly

G1ln

Thr

Met

Asp

470

Ala

Gly

Arg

Gly

Ala

550

Lys

Sepr

Ile

Thr
530

Gly

Asn

Gly

Asp

Ser

535
Ala

[
f—t
Ll

Thr
Pro
Asp

L35

Lys

Ser
Ala
Phe
Gly
520

Gln

Gln

-
<
;)

Ala
et
L00

Arg

Ser
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L
Ser

Arg
Ile
35

Gly
Leu
ITle
Val
Asn

115

Gin

Ala
Arg
£0

6lu
Tyr
Leu
Ala
Ala
100

Thr

Ala

Val Ile Gly Ser

L
Thr

Thr
Thr
Gly
Arg
a5

Ser

Ser

Arg

Thr

Thr

Pro

Gln

7a

Ser

Leu

Lys

Val

Gly

Ala

Gln

55

Val

Glu

Pro

Val

Ala
Arg
upg

Ile
Ala
Gln
Arg
Arg

Le0
Ile

Gly
Arg
Tyr
505
Lys
His

Tyr

Pro
585
Ala

Thr

Val

Ala
Gln
25

Ser
Ser
Thr
Ala
Thr
105

Ala

Val

58

Gly
Phe
490
Gly
Ile

Phe

Pro

tys

Lys

Arg

Ala
10

Thr
Tyr
Val
Glu
Ala
98

Ala

Thr

The

Gly

Y75

Ala

Leu

Asp

Thr

Asp

ELS

Lys

Thr

Trp

Ile
L35

Val
Asp
Leu
Val
Gly
75

Glu
Gly

Leu

Tyr

Gly

Ile

Thr

Ile

AsSp

540

Ile

53
1]
3

Leu
Glu
Gly

L2l

Asp

Gly

Asp

Arg

Gly

kO

Glu

Gly

Asp

Leu

Gly

Ala
Asp
Gly
Thr

525

His

Val
kDS
Val

Ile

Ala
Asn
Gln
L5

Tyr
Lys
Val
Ile
Gly

125

Asn

The
His
Ser
51D

Ile

Leu

Ala
590
Cys

Asp

Gln

Lys
Val
30

Asn

Asn

Gln

Ala
110

Tle

Val

Tyr
Phe
H45
Val

Pro

Lys

Tyr

Ile

Ser

Met

Asn

Arg

Phe

Asn

95

Gly

Ser

Thr
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Lys
440
Asn
Glu
Val

Ser

Ser
b0

Gly

Ley

6lu
buo

Ala

Ala

Gln

His

Val

Tyr

Asp

Pro

Tyr



Val
145
Val
Tyr
Ala
Gly
Leu
225
Ser
Phe
Gly
Gln
Lys
305
Asp
Gly
Ala
Asn
Ala
345
Tyr

Ala

Lys

130

Met
Ser
Val
Gly
Leu
210
Lys
Leu
Ile
Glu
Thr
290
Arg
Lys
Ser
Lys
Val
270
Val
Ser

Glu

Gln

<2i0>
<21i>
<gleg>
<g213>

<y{o>

Als
)

The

Gly
Thr
Gln
Leu
185
Gln
Leu
Asn
Arg
Phe
275
Glu
Gln
Leu
Asp
Gln
355
Asp
Ile

Leu

Val

b
327
PRT

Ile
The
Arg
Lag
Ala
Ser
Ala
Thr
Gin
2k0
Gin
Gln
Phe
Pro
Asp
Jyg
Gly
Leu
Ser

Gly

Lys
uzQ

Leuy
Val
L5
Gly
Asp
Leu
Ala
Gly
au5
Ile
Val
Ile
Arg
Glu
325
Ala
Asn
Ala
Gly
Ile

Lgs

Thr

Thr
150
Gly
Ser
Ala
Thr
Gln
230
Lys
Glu
Tyr
Gin
Ile
318
Gly
Gly
Gly
Ala
Ser
390

Phe

Val

135

Pro
Val
Gly
Leu
Leu
215
Gly
Leu
Val
Lys
Asp
295
Gly
Gly
Gly
Lys
Ala
£
Val

Gly

Asn

Glu
Gin
Gly
Thr
200
Asp
Ala
Lys
Asp
Gln
£an
Ser
Asp
Arg
Lys
Ile
L0
Asp
Leu

Gly

Gly
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b

Glu

Lys

Gln
Glu
Asn
Gly
2k5
Ser
Glu
Ile
Ala
Leu
345
Glu
Ile
Tyr

Lys

Ile
yas

&8

Gln
Val
170
Gly
Pro
Ser
Lys
Asp
250
Gln
His
His
Ala
Thr
330
Thr
His
Lys
Asn
Ala

410

Arg

Ala

155

Ile

Val

Leu

Val

Thr

235

Leu

Ser

Ser

Gly

315

Tyr

Leu

Pra

Gln

395

Gln

His

140

6ln
Thr
Ala
Asp
Arg
220
Tyr
Val
Ile
Ala
Gly
iog
Glu
Arg
Thr
Lys
Asp
340
Ala

Glu

Ile

Ile
Leu
Ala
His
05
Lys
Gly
Ser
Thr
Leu
£AkE
Lys
His
Gly
Ile
Ser
JkL5
Gly
Glu

Val

Gly

Thr
Tyr
Asp
}A0
Lys
Asn
Asn
Arg
Leu
270
Thr
Met
Thr
Thr
Asp
350
Pro
Lys
Lys

Ala

Leu
430

Gln
Gln
175
Ile
Asp
Glu
Gly
Phe
255
Glu
Ala
Val
Ser
Ala
335
Phe
Glu
Arg
Gly
Gly

435

Ala
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Lys
1k0
Asn
Gly
Lys
Lys
Asp
24d
Asp
Ser
Phe
Ala
Phe
el
Phe
Ala
Leu
His
Ser
4an

Ser

Ala

Asn Asp Asp Asp Val Lys Lys Ala Ala Thr Val Ala Ile Ala
5

Lo

L5



Ala
Thr
Thr
Lys
b5

Val
Thr
Leu
Thr
Leu
145
Asp
Val
AsSn
Glu
Val
ees
Asp
Glu
alu
His
Lys

305

Phe

Ala
Ile
Ala
tno

Val
Asp
Lys
Asp
Phe
130
Glu
Ile
Lys
Val
Ala
21d
Ala
Asn
Ser
Lys
Asp
290

Glu

Gln

<210>
<g2ll>
<21e>
<g2L3>

<egd>»
<eg3>

Tyr
Tyr
35

Ala
Val
Ala
Leu
Ala
115
Ala
Ala
Thr
AsSp
195
Ala
Ala
Ile
Asp
Leu
ers
Thr
Thr

Pro

?
eh
DNA

Asn
20

Asp
Asp
Thr
Lys
Ala
104
The
Glu
Val
Asp
Ala
181
Ala
Ala
Lys
Ala
Ser
2bi
Asp
Arg

Arg

Tyr

Asn

Ile

Val

Asn

Val

&5

Asp

Thr

Glu
Ala
Ser
L:5
Asn
Lys
Gly
Val
Lys
245
Lys
Thr
Leu

6iln

Asn
EEL

Gly
Asp
Glu
Leu
70

Lys
Thr
Asn
Thr
Asp
150
lLeu
Glu
Val
Thr
Thr
230
Lys
Phe
Arg
Asn
Gly

310

Val

Gln
Giu
Ala
L

Thr
Ala
Asp
Ala
Lys
135
The
Asp
Ala
Lys
Ala
215
Asp
Ala
Val
l.eu
Gly
2495

Leu

Gly

Artificial Sequence

Glu
Asp
40

Asp
Lys
Ala
Ala
Leu
120
Thr
Val
Glu
Lys
Ala
200
Asn
Ile
Asn
Arg
Ala
c&i

Leu

Ala

Ile
25

Gly
Asp
Thr
Glu
Ala
105
Asn
Asn
Asp
Thr
Gln
185
Ala
Thr
Lys
Ser
Ile
eks
Ser

Asp

Glu

Asn

The

Phe

Val

Ser

a0

Leu

Lys

Ile

Lys

Asn

170

Thr

Glu

Ala

Ala

Als

250

Asp

Ala

Lys

61ln

78
Gly

Ile

Lys

Asn

Glu

Ala

Leu

Val

His

155

Thr

Ala

Thr

Ala

Asp

235

Asp

Gly

6lu

The

Ala
3158

Immunostimulatory oligonucleotide

Phe
Thr
Gly
&0

Glu
Ile
Asp
Gly
Lys
140
Ala
lys
Glu
Ala
Asp
eci
Ile
Val
Leu
Lys
Val

300

Ala

Lys
Lys
45

Leu
Asn
Glu
Thr
Glu
1258
Ile
Glu
Ala
Glu
Ala
205
Lys
Ala
Tyr
Asn
Ser
cbh

Ser

Leu

Ala
30

Lys

Lys
Lys
Asp
314
Asn
Asp
Ala
Asp
Thr
180
Gly
Ala
Thr
Thr
Ala
270
Ile

Asp

Ser

Gly
Asp
Leu
Gln
Leu
95

Ala
Ile
Glu
Phe
Giu
175
Lys
Lys
6lu
Asn
Arg
258
Thr
Ala

Leu

Gly
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Glu
Ala
Lys
Asn
ap

Thr
Ala
Thr
Lys
Asn
150
Ala
Gln
Ala
Ala
Lys
24D
Glu
The
Asp

Arg

Leu
3e0



PCT/IB2010/002386

&/8

<2ed>
<PPl> modified_hase
<2ea>» -+ 3. 55 72 9+ 11. 13- 254 374 139. 2ls 234 25

<223> "n' is 'i? (Inosine)}

<4ao> 7

NCNCNCNCnc NGCNRCNCNCNe nNcnonc ck
<gl0> 8

<2)1> 11

<glg> PRT

<2l3> Artificial Sequence

<220>
<gE23>» Polycationic oligopeptide

<y00> 8
lys lLeu Lys Leu Leu Leu Leu Leu Lys Leu Lys
i 5 kN1



