16851DK00

<110>

<120>

<130>

<160>

<170>

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

<400>

Arg

Arg

Thr

His

Lys

65

Cys

Gln

His

Glu

Ser
145

Ala

Ser

Asp

Asp

50

Leu

Phe

Leu

Thr

Phe

130

Gly

Pharmexa A/S

SEQUENCE LISTING

IMMUNOGENIC ANALOGUES OF RANKL

16851PCTOO

146

PatentIn version 3.5

177
PRT
Homo

Glu

Lys

Ile

35

Arg

Ile

Arg

Met

Leu

115

His

Glu

sapiens

Lys

Leu

20

Pro

Gly

Val

His

Val

100

Met

Phe

Glu

Ala

Glu

Ser

Trp

Asn

His

85

Tyr

Lys

Tyr

Ile
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Met

Ala

Gly

Ala

Gln

70

Glu

Val

Gly

Ser

Ser
150

Val

Gln

Ser

Lys

55

Asp

Thr

Thr

Gly

Ile

135

Ile

Asp

Pro

His

40

Ile

Gly

Ser

Lys

Ser

120

Asn

Glu

Gly

Phe

25

Lys

Ser

Phe

Gly

Thr

105

Thr

Val

Val

Ser

10

Ala

Val

Asn

Tyr

Asp

90

Ser

Lys

Gly

Ser

Trp

His

Ser

Met

Tyr

75

Leu

Ile

Tyr

Gly

Asn
155

Leu

Leu

Leu

Thr

60

Leu

Ala

Lys

Trp

Phe

140

Pro

Asp

Thr

Ser

45

Phe

Tyr

Thr

Ile

Ser

125

Phe

Ser

Leu

Ile

30

Ser

Ser

Ala

Glu

Pro

110

Gly

Lys

Leu

Ala

15

Asn

Trp

Asn

Asn

Tyr

95

Ser

Asn

Leu

Leu

Lys

Ala

Tyr

Gly

Ile

80

Leu

Ser

Ser

Arg

Asp
160



16851DK00

Pro Asp Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile

Asp

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

<400>

3

16

PRT
Homo

2

Arg Arg Ala

1

Met

Pro

Val

Leu

65

Asp

Asp

Asp

Glu

Met

145

Ala

Gly

Pro

Ala

50

Phe

Gly

Phe

Ser

Leu

130

Val

Gln

Gly

Pro

35

Leu

Phe

Thr

Gln

Cys

115

Gln

Asp

Pro

165

sapiens

Ser

Gly

20

Ala

Leu

Tyr

His

Asp

100

Arg

His

Gly

Phe

Arg

Pro

Pro

Gly

Phe

Cys

85

Thr

Arg

Ile

Ser

Ala
165
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Asp

Gly

His

Leu

Arg

70

Ile

Thr

Ile

Val

Trp

150

His

Tyr

Ala

Gln

Gly

55

Ala

Tyr

Leu

Lys

Gly

135

Leu

Leu

Thr

Pro

Pro

40

Leu

Gln

Arg

Glu

Gln

120

Ser

Asp

Thr

Lys

His

25

Pro

Gly

Met

Ile

Ser

105

Ala

Gln

Leu

Ile

170

Tyr

10

Glu

Ala

Gln

Asp

Leu

90

Gln

Phe

His

Ala

Asn
170

Leu

Gly

Ala

Val

Pro

75

Arg

Asp

Gln

Ile

Lys

155

Ala

Arg

Pro

Ser

Val

60

Asn

Leu

Thr

Gly

Arg

140

Arg

Thr

Gly

Leu

Arg

45

Cys

Arg

His

Lys

Ala

125

Ala

Ser

Asp

Ser

His

30

Ser

Ser

Ile

Glu

Leu

110

Val

Glu

Lys

Ile

175

Glu

15

Ala

Met

Val

Ser

Asn

95

Ile

Gln

Lys

Leu

Pro
175

Glu

Pro

Phe

Ala

Glu

80

Ala

Pro

Lys

Ala

Glu

160

Ser



16851DK00

Gly Ser His Lys Val Ser Leu Ser Ser Trp Tyr His Asp Arg Gly Trp
180 185 190

Ala Lys Ile Ser Asn Met Thr Phe Ser Asn Gly Lys Leu Ile Val Asn
195 200 205

Gln Asp Gly Phe Tyr Tyr Leu Tyr Ala Asn Ile Cys Phe Arg His His
210 215 220

Glu Thr Ser Gly Asp Leu Ala Thr Glu Tyr Leu Gln Leu Met Val Tyr
225 230 235 240

Val Thr Lys Thr Ser Ile Lys Ile Pro Ser Ser His Thr Leu Met Lys
245 250 255

Gly Gly Ser Thr Lys Tyr Trp Ser Gly Asn Ser Glu Phe His Phe Tyr
260 265 270

Ser Ile Asn Val Gly Gly Phe Phe Lys Leu Arg Ser Gly Glu Glu Ile
275 280 285

Ser Ile Glu Val Ser Asn Pro Ser Leu Leu Asp Pro Asp Gln Asp Ala
290 295 300

Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile Asp

305 310 315
<210> 3

<211> 534

<212> DNA

<213> Artificial seguence

<220>
<223> Codon optimised and mutated DNA sequence encoding mutated hRANKL

<220>

<221> CDS

<222> (1) ..(534)
<220>

<221> mutation
222> (94) ..(906)

<223> Nucleotides encoding Ala to Ser mutation

<220>
<221> mutation
222> (160) ..(162)

<223> Nucleotides encoding Ala to Gly mutation
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16851DK00

<220>

<221> mutation
222> (226) ..(228)
<223>

<220>

<221> mutation
222> (238) ..(240)
<223>

<220>

<221> mutation
222> (403) ..(405)
<223>

<220>

<221> mutation
222> (484) ..(486)
<223>

<400> 3

cgt gcc gag
Arg Ala Glu
1

cgc tcc aag
Arg Ser Lys

acc gat atc
Thr Asp Ile
35

cat gat cgc
His Asp Arg
50

aag ttg att
Lys Leu Ile
65

tgc ttt cgc
Cys Phe Arg

caa ctt atg
Gln Leu Met

cat acc ttg
His Thr Leu
115

gag ttt cat
Glu Phe His
130

aaa
Lys

ttg
Leu
20

cca
Pro

ggc
Gly

gtc
Val

cac
His

gtc
Val
100

atg
Met

ttc
Phe

gcc
Ala

gag
Glu

agc
Ser

tgg
Trp

aat
Asn

cac
His
85

tac

Tyr

aag
Lys

tac
Tyr
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atg
Met

gcc
Ala

ggt
Gly

ggc
Gly

caa
Gln
70

gag
Glu

gtg
Val

ggt
Gly

agc
Ser

Nucleotides encoding

Nucleotides encoding

Nucleotides encoding

Nucleotides encoding

gtg
Val

caa
Gln

agt
Ser

aag
Lys
55

gac
Asp

act
Thr

act
Thr

999
Gly

gtg
Val
135

Leu

Ile

Ile

Asp

gat
Asp

cca
Pro

cat
His
40

att
Ile

ggc
Gly

tcc
Ser

aag
Lys

tcg
Ser
120

aat
Asn

to Ile

to Val

to Val

to Glu

ggt agc
Gly Ser
10

ttt gcc
Phe Ala
25

aag gtt
Lys Val

tca aat
Ser Asn

ttt tat
Phe Tyr

ggt gat
Gly Asp
90

acc tcc
Thr Ser
105

act aag

Thr Lys

gtg ggt
Val Gly

mutation

mutation

mutation

mutation

tgg
Trp

cac
His

tcc
Ser

atg
Met

tat
Tyr
75

ctt

Leu

att
Ile

tac
Tyr

ggc
Gly

ctg
Leu

ctg
Leu

ttg
Leu

acc
Thr
60

att
Ile

gca
Ala

aag
Lys

tgg
Trp

ttt
Phe
140

gat
Asp

acc
Thr

tca
Ser
45

ttc
Phe

tat
Tyr

acc
Thr

atc
Ile

agt
Ser
125

ttt
Phe

ctg
Leu

att
Ile
30

agc
Ser

agc
Ser

gcg
Ala

gag
Glu

ccg
Pro
110

ggc
Gly

aag
Lys

gcc
Ala
15

aat
Asn

tgg
Trp

aat
Asn

aac
Asn

tac
Tyr
95

tca
Ser

aat
Asn

ctt
Leu

aag
Lys

agc
Ser

tat
Tyr

ggc
Gly

gtc
Val
80

ctg
Leu

tcc
Ser

tcc
Ser

cgg
Arg

48

96

144

192

240

288

336

384

432



16851DK00

agc
Ser
145

ccc
Pro

gat
Asp

ggc
Gly

gag
Glu

taa

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

<220>
<223>

<400>

Arg

Arg

Thr

His

Lys

65

Cys

Gln

His

Glu

Ala

Ser

Asp

Asp

50

Leu

Phe

Leu

Thr

Phe
130

gag
Glu

cag
Gln

4
177
PRT

gag
Glu

gat
Asp

atc
Ile

gcc
Ala
165

tcc
Ser
150

acc
Thr

atc
Ile

tac
Tyr

Artificial seguence

Synthetic Construct

4

Glu

Lys

Ile

35

Arg

Ile

Arg

Met

Leu

115

His

Lys

Leu

20

Pro

Gly

Val

His

Val

100

Met

Phe

Ala

Glu

Ser

Trp

Asn

His

85

Tyr

Lys

Tyr
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Met

Ala

Gly

Gly

Gln

70

Glu

Val

Gly

Ser

Val

Gln

Ser

Lys

55

Asp

Thr

Thr

Gly

Val
135

gag
Glu

ttc
Phe

Asp

Pro

His

40

Ile

Gly

Ser

Lys

Ser

120

Asn

gtt
Val

ggt
Gly

Gly

Phe

25

Lys

Ser

Phe

Gly

Thr

105

Thr

Val

agt
Ser

gcc
Ala
170

Ser

10

Ala

Val

Asn

Tyr

Asp

90

Ser

Lys

Gly

aat
Asn
155

ttc
Phe

Trp

His

Ser

Met

Tyr

75

Leu

Ile

Tyr

Gly

ccc
Pro

aaa
Lys

Leu

Leu

Leu

Thr

60

Ile

Ala

Lys

Trp

Phe
140

agc
Ser

gtt
Val

Asp

Thr

Ser

45

Phe

Tyr

Thr

Ile

Ser

125

Phe

ctg
Leu

cgc
Arg

Leu

Ile

30

Ser

Ser

Ala

Glu

Pro

110

Gly

Lys

ctg
Leu

gat
Asp
175

Ala

15

Asn

Trp

Asn

Asn

Tyr

95

Ser

Asn

Leu

gat
Asp
160

att
Ile

Lys

Ser

Tyr

Gly

Val

80

Leu

Ser

Ser

Arg

480

528

534



16851DK00

Ser Gly Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu Asp
145 150 155 160

Pro Glu Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile
165 170 175

Asp

<210> 5
<211> 39
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic pan DR binding peptide (PADRE)

<220>

<221> CDS

<222> (1) ..(39)

<400> 5

gcc aag ttc gtg geccec get tgg acc ctg aag gcc gca gct 39
Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala

1 5 10

<210> ©

<211> 13

<212> PRT

<213> Artificial seguence

<220>
<223> Synthetic Construct

<400> ©

Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala

1 5 10
<210> 7

<211> 26

<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 7

ggtgtccggg atctcgacgce tcteccce 26
<210> 8

<211> 23

Inspicos/24/06/2008/15:40



16851DK00

<212>
<213>

<220>
<223>

<400>

DNA
Artificial seguence

Synthetic primer

8

gccggcgaac gtggcgagaa agg

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

<220>
<223>

<400>

9

24

DNA

Artificial seguence

Synthetic primer

9

cctgcgttat cccctgattce tgtg

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

<220>
<223>

<400>

10

27

DNA

Artificial seguence

Synthetic primer

10

tattatctgt attccaacat ctgcttt

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

<220>
<223>

<400>

11

27

DNA

Artificial seguence

Synthetic primer

11

aaagcagatg ttggaataca gataata

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

<220>
<223>

<400>

12

27

DNA

Artificial seguence

Synthetic primer

12

tattatctgt atggcaacat ctgcttt

<210>

13
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23

24

27

27

27



16851DK00

<211>
<212>
<213>

<220>
<223>

<400>

27
DNA
Artificial seguence

Synthetic primer

13

aaagcagatg ttgccataca gataata

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

<220>
<223>

<400>

14

27

DNA

Artificial seguence

Synthetic primer

14

tatctgtatg cgcagatctg ctttcgce

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

<220>
<223>

<400>

15

27

DNA

Artificial seguence

Synthetic primer

15

gcgaaagcag atctgcgcat acagata

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

<220>
<223>

<400>

16

23

DNA

Artificial seguence

Synthetic primer

16

gtgccggaca acaccctggce ctg

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

<220>
<223>

<400>

17

43

DNA

Artificial seguence

Synthetic primer

17

gacgttcgca taaatataat aaaagccgtc ttgattgaca atc
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27

27

27

23

43



16851DK00

9
<210> 18
<211> 51
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 18
cttttattat atttatgcga acgtctgctt tcgccaccac gagacttccg g

<210> 19
<211> 66
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 19
gccaagttcg tggccgcecttg gaccctgaag gccgcagctt ggtatcatga tcgcggcetgg

ggcaag
<210> 20
<211> 66
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 20
agctgcggcc ttcagggtcc aagcggccac gaacttggct gggatatcgg tgctattaat

ggtcag
<210> 21
<211> 63
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 21
cgtggccgct tggaccctga aggccgcagc ttggtaccat gatcgtggct gggcgaaaat

ttc

<210> 22
<211> 58
<212> DNA

<213> Artificial seguence
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51

60

66

60

66

60

63



16851DK00

10

<220>
<223> Synthetic primer

<400> 22
ggccttcagg gtccaagcgg ccacgaactt ggccgggata tccgtcgcat taatcgtce

<210> 23
<211> 56
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 23
gtggccgcett ggaccctgaa ggccgcagct ggtagtcata aagtttcecgtt gtcaag

<210> 24
<211> 60
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 24
gcggcecttca gggtccaagce ggccacgaac ttggcattaa tcgtcaggtg ggcaaacggc

<210> 25
<211> 58
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 25
cgtggccgcect tggaccctga aggccgcagc ttgggcgaaa atttcaaaca tgaccttce

<210> 26
<211> 62
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 26
ctgcggcctt cagggtccaa gcggccacga acttggcatg actaccgctc gggatatccg

tc
<210> 27
<211> 61
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58

56

60

58

60

62



16851DK00

<212>
<213>

<220>
<223>

<400>

11

DNA
Artificial seguence

Synthetic primer

27

gcggcecttca gggtccaagce ggccacgaac ttggcgctcg ggatatccgt cgcattaatc

g

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

<220>
<223>

<400>

28

60

DNA

Artificial seguence

Synthetic primer

28

gtggccgcett ggaccctgaa ggccgcagct tcaagctggt accatgatcg tggctgggeg

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

<220>
<223>

<400>

29

58

DNA

Artificial seguence

Synthetic primer

29

gttcgtggece gcttggacce tgaaggccgce agctaccgag tacctgcaac ttatggtce

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

<220>
<223>

<400>

30

58

DNA

Artificial seguence

Synthetic primer

30

ggccttcagg gtccaagcgg ccacgaactt ggcaagatca ccggaagtct cgtggtgg

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

<220>
<223>

<400>

31

59

DNA

Artificial seguence

Synthetic primer

31

gttcgtggcecce gcttggaccce tgaaggccgce agctgcaacc gagtacctgce aacttatgg
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60

61

60

58

58

59



16851DK00

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

<220>
<223>

<400>

12

32

59

DNA

Artificial seguence

Synthetic primer

32

ccttcagggt ccaagcggcc acgaacttgg catcaccgga agtctcgtgg tggcgaaag

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

<220>
<223>

<400>

33

59

DNA

Artificial seguence

Synthetic primer

33

gttcgtggcecce gcttggaccce tgaaggccgce agctgatctt gcaaccgagt acctgcaac

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

<220>
<223>

<400>

34

59

DNA

Artificial seguence

Synthetic primer

34

cggccttcag ggtccaagcg gccacgaact tggcggaagt ctcgtggtgg cgaaagcag

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

<220>
<223>

<400>

35

59

DNA

Artificial seguence

Synthetic primer

35

gttcgtggcecce gcttggaccce tgaaggccgce agctggtgat cttgcaaccg agtacctge

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

<220>
<223>

<400>

36

59

DNA

Artificial seguence

Synthetic primer

36

cggccttcag ggtccaagcg gccacgaact tggcagtctc gtggtggcga aagcagacg
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59

59

59

59

59



16851DK00

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

<220>
<223>

<400>

13

37

58

DNA

Artificial seguence

Synthetic primer

37

cgtggccgcect tggaccctga aggccgcagc tcttgcaacc gagtacctgc aacttatg

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

<220>
<223>

<400>

38

60

DNA

Artificial seguence

Synthetic primer

38

gcggcecttca gggtccaagce ggccacgaac ttggcaccgg aagtctcgtg gtggcgaaag

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

<220>
<223>

<400>

39

58

DNA

Artificial seguence

Synthetic primer

39

cgtggccgcect tggaccctga aggccgcagc tctggatcccec gagcaggatg ccacctac

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

<220>
<223>

<400>

40

58

DNA

Artificial seguence

Synthetic primer

40

ggccttcagg gtccaagcgg ccacgaactt ggcgctggga ttactaacct cgatggag

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

<220>
<223>

<400>

41

57

DNA

Artificial seguence

Synthetic primer

41
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58

60

58

58



16851DK00

14

cgtggccgcect tggaccctga aggccgcagc tctgctggat cccgagcagg atgccac

<210> 42
<211> 59
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 42
cggccttcag ggtccaagcg gccacgaact tggcgggatt actaacctcg atggagatc

<210> 43
<211> 59
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 43
cgtggccgct tggaccctga aggccgcagc ttccgagttt catttctaca gcgtgaatg

<210> 44
<211> 59
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 44
cggccttcag ggtccaagcg gccacgaact tggcactcca gtacttagtc gacccaccc

<210> 45
<211> 53
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 45
ggccgcttgg accctgaagg ccgcagctac ctccattaag atcccgtcat ccc

<210> 4o
<211> 62
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

Inspicos/24/06/2008/15:40

57

59

59

59

53



16851DK00

<400>

15

46

ctgcggcctt cagggtccaa gcggccacga acttggccac gtagaccata agttgcaggt

ac

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

<220>
<223>

<400>

47

60

DNA

Artificial seguence

Synthetic primer

47

gttcgtggece gcttggacce tgaaggccgce agctccgtca tcccatacct tgatgaaggg

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

<220>
<223>

<400>

48

60

DNA

Artificial seguence

Synthetic primer

48

ggccttcagg gtccaagcgg ccacgaactt ggcggaggtc ttagtcacgt agaccataag

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

<220>
<223>

<400>

49

60

DNA

Artificial seguence

Synthetic primer

49

gcggcecttca gggtccaagce ggccacgaac ttggcaatgg aggtcttagt cacgtagacc

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

<220>
<223>

<400>

50

60

DNA

Artificial seguence

Synthetic primer

50

gcggcecttca gggtccaagce ggccacgaac ttggcccagt acttagtcga cccacccttce

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

51

59

DNA

Artificial seguence
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16

<220>
<223> Synthetic primer

<400> b1
gttcgtggcecce gcttggaccce tgaaggccgce agctaattcc gagtttcatt tctacagcg

<210> 52
<211> 27
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 52
cccgagcgag aggccaacaa aggccac

<210> 53
<211> 53
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 53
gtggcctttg ttggcctcte gectcgggegt geccgagaaag ccatggtgga tgg

<210> 54
<211> 60
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 54
gttgcagctt ggaccctgaa ggccgctgca gcaaccgagt acctgcaact tatggtctac

<210> 55
<211> 60
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 55
gcggcecttca gggtccaagce tgcaacgaac ttcgcagtct cgtggtggcecg aaagcagacg

<210> 56
<211> 60
<212> DNA

<213> Artificial seguence

Inspicos/24/06/2008/15:40

59

27
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<220>
<223>

<400>

gcggcecttca gggtccaagce ggccacgaac ttggccgacc cacccttcat caaggtatgg

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

<220>
<223>

<400>

17

Synthetic primer

56

57

48

DNA

Artificial seguence

Synthetic primer

57

gtgactaaga cctccattaa ggacccgtca tcccatacct tgatgaag

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

<220>
<223>

<400>

58

48

DNA

Artificial seguence

Synthetic primer

58

cttcatcaag gtatgggatg acgggtcctt aatggaggtc ttagtcac

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

<220>
<223>

<400>

gttcgtggece gcttggacce tgaaggccgce agctaagcgce tccaagttgg aggcccaacc

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

<220>
<223>

<400>

cggccttcag ggtccaagcg gccacgaact tggctttctcec ggcacgcccg agcgagaggc

C

<210>

59

60

DNA

Artificial seguence

Synthetic primer

59

60

6l

DNA

Artificial seguence

Synthetic primer

60

61

Inspicos/24/06/2008/15:40
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<211>
<212>
<213>

<220>
<223>

<400>

18

64
DNA
Artificial seguence

Synthetic primer

61

cggccttcag ggtccaagcg gccacgaact tggcacgccc gagcgagagg ccaacaaagg

ccac

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

<220>
<223>

<400>

62

62

DNA

Artificial seguence

Synthetic primer

62

gttcgtggece gcttggacce tgaaggccgce agctaagttg gaggcccaac catttgceccca

ccC

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

<220>
<223>

<400>

63

59

DNA

Artificial seguence

Synthetic primer

63

gttcgtggcecce gcttggaccce tgaaggccgce agcttccaag ttggaggccce aaccatttg

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

<220>
<223>

<400>

64

64

DNA

Artificial seguence

Synthetic primer

64

gttcgtggece gcttggacce tgaaggccgce agctcaacca tttgcccacc tgaccattaa

tagc

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

<220>

65

59

DNA

Artificial seguence

Inspicos/24/06/2008/15:40
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64
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64
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19

<223> Synthetic primer

<400> 65
cggccttcag ggtccaagcg gccacgaact tggccagatc cagccagcta ccatccacc

<210> 66
<211> 60
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 66
cggccttcag ggtccaagcg gccacgaact tggccatggce tttctcggca cgcccgagcg

<210> o7
<211> o6l
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 67
cggccttcag ggtccaagcg gccacgaact tggcctcggce acgcccgagc gagaggccaa

c

<210> o8
<211> 62
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 68
gttcgtggece gcttggacce tgaaggccgce agctcgcectcce aagttggagg cccaaccatt

tg

<210> 69
<211> 60
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 69
cggccttcag ggtccaagcg gccacgaact tggcaccatc caccatggct ttctcggcac

<210> 70

Inspicos/24/06/2008/15:40

59

60

60

61

60

62

60
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<211>
<212>
<213>

<220>
<223>

<400>

20

6l
DNA
Artificial seguence

Synthetic primer

70

cggccttcag ggtccaagcg gccacgaact tggcgctacc atccaccatg gctttcectcgg

C

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

<220>
<223>

<400>

71

6l

DNA

Artificial seguence

Synthetic primer

71

cggccttcag ggtccaagcg gccacgaact tggcatccac catggctttc tcggcacgcce

C

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

<220>
<223>

<400>

72

6l

DNA

Artificial seguence

Synthetic primer

72

cggccttcag ggtccaagcg gccacgaact tggccccgag cgagaggcca acaaaggcca

C

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

<220>
<223>

<400>

73

60

DNA

Artificial seguence

Synthetic primer

73

ggccttcagg gtccaagcgg ccacgaactt ggcttgatgt tgatgttgat gttgatgttg

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

<220>

74

60

DNA

Artificial seguence

Inspicos/24/06/2008/15:40
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21

<223> Synthetic primer

<400> 74
ggccttcagg gtccaagcgg ccacgaactt ggcctcggca cgttgatgtt gatgttgatg

<210> 75
<211> 60
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 75
ggccttcagg gtccaagcgg ccacgaactt ggctttctcecg gcacgttgat gttgatgttg

<210> 76
<211> 56
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 76
caacatcaac atcaacatca acatcaacgt gccgagaaag ccatggtgga tggtag

<210> 77
<211> 56
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 77
ctaccatcca ccatggcttt ctcggcacgt tgatgttgat gttgatgttg atgttg

<210> 78
<211> 53
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 78
gtggcctttg ttggcctcte gectcggggag aaagccaadt tcgtggccge ttg

<210> 79
<211> 54
<212> DNA

<213> Artificial seguence

Inspicos/24/06/2008/15:40
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22

<220>
<223> Synthetic primer

<400> 79
gtggcctttg ttggcctctce gectcggggag aaagccatgg tggatggtgce caag

<210> 80
<211> 52
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 80
gtggcctttg ttggcctcte gectcggggag aaagccatgg tggatggtag cg

<210> 81
<211> 54
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 81
gtggcctttg ttggcctctce gectcggggag aaagccatgg tggatgccaa gttc

<210> 82
<211> 53
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 82
gtggcctttg ttggcctcte gectcggggag aaagccatgg tggatggtag ctg

<210> 83
<211> 53
<212> DNA

<213> Artificial seguence

<220>
<223> Synthetic primer

<400> 83
gtggcctttg ttggcctcte gectcggggag aaagccatgg tggatggtag ttg

<210> 84
<211> 23
<212> DNA

<213> Artificial seguence

Inspicos/24/06/2008/15:40
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<220>

23

<223> Synthetic primer

<400> 84

ggccttttge tggccttttg ctc

<210> 85
<211> 34
<212> PRT

<213> Homo
<400> 85

Arg Ser Gly
1

Asp Pro Asp

Ile Asp

<210> 86
<211> 46
<212> PRT

sapiens

Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu
5 10 15

Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp
20 25 30

<213> Artificial seguence

<220>

<223> Mofified RANKL loop 1

<400> 86
Arg Ser Gly
1

Val Ala Ala

Asp Ala Thr

35
<210> 87
<211> 26
<212> PRT

<213> Homo
<400> 87

Tyr Leu Gln
1

Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ala Lys Phe
5 10 15

Trp Thr Leu Lys Ala Ala Ala Leu Leu Asp Pro Asp Gln
20 25 30

Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile Asp
40 45

sapiens

Leu Met Val Tyr Val Thr Lys Thr Ser Ile Lys Ile Pro
5 10 15

Inspicos/24/06/2008/15:40
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24

Ser Ser His Thr Leu Met Lys Gly Gly Ser
20 25

<210> 88
<211> 37
<212> PRT

<213> Artificial seguence

<220>
<223> DE loop variant

<400> 88
Tyr Leu Gln Leu Met Val Tyr Val Ala Lys Phe Val Ala Ala Trp Thr

1 5 10 15

Leu Lys Ala Ala Ala Thr Ser Ile Lys Ile Pro Ser Ser His Thr Leu
20 25 30

Met Lys Gly Gly Ser

35
<210> 89
<211> 37
<212> PRT

<213> Artificial seguence

<220>
<223> DE Loop variant

<400> 89
Tyr Leu Gln Leu Met Val Tyr Val Thr Lys Thr Ser Ile Ala Lys Phe

1 5 10 15

Val Ala Ala Trp Thr Leu Lys Ala Ala Ala Pro Ser Ser His Thr Leu
20 25 30

Met Lys Gly Gly Ser

35
<210> 90
<211> 36
<212> PRT

<213> Artificial seguence

<220>
<223> DE Loop variant

<400> 90

Inspicos/24/06/2008/15:40



16851DK00

Tyr Leu

Ala Ala

Lys Gly

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

<400>
Pro Ser

1

Gly Asn

Lys

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

<220>
<223>

<400>

Gln

Trp

Gly
35

91
33
PRT
Homo

91

Ser

Ser

92
44
PRT

25

Leu Met Val Tyr Val Thr Lys Thr Ser Ala Lys Phe Val
5 10 15

Thr Leu Lys Ala Ala Ala Pro Ser Ser His Thr Leu Met
20 25 30

Ser

sapiens

His Thr Leu Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser
5 10 15

Glu Phe His Phe Tyr Ser Ile Asn Val Gly Gly Phe Phe
20 25 30

Artificial seguence

EF Loop variant

92

Pro Ser Ser His Thr Leu Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser

1

5 10 15

Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala Ser Glu Phe

20 25 30

His Phe Tyr Ser Ile Asn Val Gly Gly Phe Phe Lys

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

<220>

35

93
43
PRT

40

Artificial seguence
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<223> EF Loop variant

<400> 93
Pro Ser Ser

1

Lys Phe Val

Phe Tyr Ser

35
<210> 94
<211> 45
<212> PRT

His Thr Leu Met
5

Ala Ala Trp Thr
20

Ile Asn Val Gly

<213> Artificial seguence

<220>

<223> EF Loop variant

<400> 94
Pro Ser Ser

1

Ala Lys Phe

Phe His Phe

35
<210> 95
<211> 24
<212> PRT

<213> Homo
<400> 95
Val Cys Phe

1

Leu Gln Leu

<210> 96
<211> 36
<212> PRT

His Thr Leu Met
5

Val Ala Ala Trp
20

Tyr Ser Ile Asn

sapiens

Lys

Leu

Gly
40

Lys

Thr

Val
40

26

Gly Gly Ser Thr Lys Tyr Trp Ala
10 15

Lys Ala Ala Ala Ser Glu Phe His
25 30

Phe Phe Lys

Gly Gly Ser Thr Lys Tyr Trp Ser
10 15

Leu Lys Ala Ala Ala Asn Ser Glu
25 30

Gly Gly Phe Phe Lys
45

Arg His His Glu Thr Ser Gly Asp Leu Ala Thr Glu Tyr

Met Val Tyr Val
20

<213> Artificial seguence

<220>

Inspicos/24/06/2008/15:40
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27

<223> CCD Loop variant
<400> 96
Val Cys Phe Arg His His Glu Thr Ser Gly Asp Leu Ala Lys Phe Val

1 5 10 15

Ala Ala Trp Thr Leu Lys Ala Ala Ala Thr Glu Tyr Leu Gln Leu Met
20 25 30

Val Tyr Val Thr

35
<210> 97
<211> 36
<212> PRT

<213> Artificial seguence

<220>
<223> CCD Loop variant

<400> 97
Val Cys Phe Arg His His Glu Thr Ser Gly Asp Ala Lys Phe Val Ala

1 5 10 15

Ala Trp Thr Leu Lys Ala Ala Ala Ala Thr Glu Tyr Leu Gln Leu Met
20 25 30

Val Tyr Val Thr

35
<210> 98
<211> 36
<212> PRT

<213> Artificial seguence

<220>
<223> CCD Loop variant

<400> 98
Val Cys Phe Arg His His Glu Thr Ser Ala Lys Phe Val Ala Ala Trp

1 5 10 15

Thr Leu Lys Ala Ala Ala Asp Leu Ala Thr Glu Tyr Leu Gln Leu Met
20 25 30

Val Tyr Val Thr
35

Inspicos/24/06/2008/15:40
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<210>
<211>
<212>
<213>

<220>
<223>

<400>
Val Cys

1

Leu Lys

28

99
36
PRT
Artificial seguence

CD Loop variant
99
Phe Arg His His Glu Thr Ala Lys Phe Val Ala Ala Trp Thr

5 10 15

Ala Ala Ala Gly Asp Leu Ala Thr Glu Tyr Leu Gln Leu Met
20 25 30

Val Tyr Val Thr

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

<220>
<223>

<400>

35

100
36
PRT
Artificial seguence

CD Loop variant

100

Val Cys Phe Arg His His Glu Thr Ser Gly Ala Lys Phe Val Ala Ala

1

5 10 15

Trp Thr Leu Lys Ala Ala Ala Leu Ala Thr Glu Tyr Leu Gln Leu Met

20 25 30

Val Tyr Val Thr

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

<400>

35

101
59
PRT
Homo sapiens

101

Met Arg Ala Glu Lys Ala Met Val Asp Gly Ser Trp Leu Asp Leu Ala

1

5 10 15

Lys Arg Ser Lys Leu Glu Ala Gln Pro Phe Ala His Leu Thr Ile Asn

20 25 30
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29

Ala Thr Asp Ile Pro Ser Gly Ser His Lys Val Ser Leu Ser Ser Trp

35

40

Tyr His Asp Arg Gly Trp Ala Lys Ile Ser Asn

50
<210> 102
<211> 62
<212> PRT

55

<213> Artificial seguence

<220>

<223> AA" Loop variant

<400> 102
Met Arg Ala
1

Lys Arg Ser

Ala Thr Asp
35

Ala Ala Trp
50

<210> 103
<211> &7
<212> PRT

Glu

Lys

20

Ile

Tyr

Lys

Leu

Pro

His

Ala

Glu

Ala

Asp

Met

Ala

Lys

Arg
55

<213> Artificial seguence

<220>
<223> AA"
<400> 103

Met Arg Ala
1

Lys Arg Ser

Ala Ala Lys
35

His Lys Val
50

Loop

Glu

Lys

20

Phe

Ser

variant

Lys

Leu

Val

Leu

Inspicos/24/06/2008/15:40

Ala

Glu

Ala

Ser

Met

Ala

Ala

Ser
55

Val

Gln

Phe

40

Gly

Val

Gln

Trp

40

Trp

Asp

Pro

25

Val

Trp

Asp

Pro

25

Thr

Tyr

Gly

10

Phe

Ala

Ala

Gly

10

Phe

Leu

His

Ser

Ala

Ala

Lys

Ser

Ala

Lys

Asp

45

Trp Leu

His Leu

Trp Thr
45

Ile Ser
60

Trp Leu

His Leu

Ala Ala
45

Arg Gly
60

Asp

Thr

30

Leu

Asn

Asp

Thr

30

Ala

Trp

Leu Ala
15

Ile Asn

Lys Ala

Leu Ala

15

Ile Asn

Gly Ser

Ala Lys
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30

Ile Ser Asn

65

<210> 104
<211> 60

<212> PRT

<213> Artificial seguence

<220>
<223> AA" Loop variant

<400> 104
Met Arg Ala Glu Lys Ala Met Val Asp Gly Ser

1 5 10

Lys Arg Ser Lys Leu Glu Ala Gln Pro Phe Ala
20 25

Ala Thr Asp Ile Pro Ser Gly Ser His Ala Lys
35 40

Thr Leu Lys Ala Ala Ala Trp Ala Lys Ile Ser
50 55

<210> 105

<211> 72

<212> PRT

<213> Artificial seguence

<220>
<223> AA" Loop variant

<400> 105
Met Arg Ala Glu Lys Ala Met Val Asp Gly Ser

1 5 10

Lys Arg Ser Lys Leu Glu Ala Gln Pro Phe Ala
20 25

Ala Thr Asp Ile Pro Ser Ala Lys Phe Val Ala
35 40

Ala Ala Ala Gly Ser His Lys Val Ser Leu Ser
50 55

Inspicos/24/06/2008/15:40

Trp

His

Phe

Asn
60

Trp

His

Ala

Ser
60

Leu Asp Leu Ala
15

Leu Thr Ile Asn
30

Val Ala Ala Trp
45

Leu Asp Leu Ala
15

Leu Thr Ile Asn
30

Trp Thr Leu Lys
45

Trp Tyr His Asp
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Arg Gly Trp Ala Lys Ile Ser Asn

65

<210> 106
<211> 59
<212> PRT
<213>
<220>
<223>
<400> 106

Met Arg Ala
1

Lys Arg Ser

Ala Lys Phe
35

Tyr His Asp

50
<210> 107
<211> 23
<212> PRT
<213> Homo
<400> 107

Arg Ala Glu
1

Arg Ser Lys

<210> 108
<211> 25
<212> PRT
<213>
<220>
<223>
<400> 108

70

AA" Loop variant

Glu Lys Ala

Lys Leu Glu

20

Val Ala Ala

Arg Gly Trp

sapiens

Lys Ala

Leu Glu
20

Ala

Stalk variant

Artificial seguence

Met Val Asp

Ala Gln Pro

25

Thr
40

Trp Leu

Ala
55

Lys Ile

Gln

Artificial seguence

31

Gly Ser Trp Leu Asp Leu Ala
10 15

Phe Ala His Leu Thr Ile Asn
30

Lys Ala Ala Ala Ser Ser Trp
45

Ser Asn

Met Val Asp Gly Ser Trp Leu Asp Leu Ala Lys

10 15

Arg Ala Glu Lys Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala

1

5

Inspicos/24/06/2008/15:40
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32

Ala Lys Arg Ser Lys Leu Glu Ala Gln
20 25

<210> 109
<211> 22
<212> PRT

<213> Artificial seguence

<220>
<223> Stalk variant

<400> 109
Arg Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala Lys Arg

1 5 10 15

Ser Lys Leu Glu Ala Gln
20

<210> 110
<211> 22
<212> PRT

<213> Artificial seguence

<220>
<223> Stalk variant

<400> 110
Arg Ala Glu Lys Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala

1 5 10 15

Ala Lys Leu Glu Ala Gln
20

<210> 111
<211> 23
<212> PRT

<213> Artificial seguence

<220>
<223> Stalk variant

<400> 111

Arg Ala Glu Lys Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala
1 5 10 15

Ala Ser Lys Leu Glu Ala Gln
20

<210> 112
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33

<211> 28
<212> PRT
<213> Artificial seguence

<220>
<223> Stalk variant

<400> 112
Arg Ala Glu Lys Ala Met Val Asp Gly Ser Trp Leu Asp Leu Ala Lys

1 5 10 15

Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala Gln
20 25

<210> 113
<211> 24
<212> PRT

<213> Artificial seguence

<220>
<223> Stalk variant

<400> 113
Arg Ala Glu Lys Ala Met Ala Lys Phe Val Ala Ala Trp Thr Leu Lys

1 5 10 15

Ala Ala Ala Lys Leu Glu Ala Gln
20

<210> 114
<211> 24
<212> PRT

<213> Artificial seguence

<220>
<223> Stalk variant

<400> 114
Arg Ala Glu Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala

1 5 10 15

Lys Arg Ser Lys Leu Glu Ala Gln
20

<210> 115
<211> 23
<212> PRT

<213> Artificial seguence

<220>
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34

<223> Stalk variant
<400> 115
Arg Ala Glu Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala

1 5 10 15

Arg Ser Lys Leu Glu Ala Gln
20

<210> 116
<211> 23
<212> PRT

<213> Artificial seguence

<220>
<223> Stalk variant

<400> 116
Arg Ala Glu Lys Ala Met Val Asp Gly Ala Lys Phe Val Ala Ala Trp

1 5 10 15

Thr Leu Lys Ala Ala Ala Gln
20

<210> 117
<211> 24
<212> PRT

<213> Artificial seguence

<220>
<223> Stalk variant

<400> 117
Arg Ala Glu Lys Ala Met Val Asp Gly Ser Ala Lys Phe Val Ala Ala

1 5 10 15

Trp Thr Leu Lys Ala Ala Ala Gln
20

<210> 118
<211> 22
<212> PRT

<213> Artificial seguence

<220>
<223> Stalk variant

<400> 118
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35

Arg Ala Glu Lys Ala Met Val Asp Ala Lys Phe Val Ala Ala Trp Thr
1 5 10 15

Leu Lys Ala Ala Ala Gln
20

<210> 119
<211> 23
<212> PRT

<213> Artificial seguence

<220>
<223> Stalk variant

<400> 119
Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala Leu Ala Lys

1 5 10 15

Arg Ser Lys Leu Glu Ala Gln
20

<210> 120
<211> 179
<212> PRT

<213> Artificial seguence

<220>
<223> Immunogenic RANKL variant with PADRE in stalk region

<400> 120
Arg Ala Glu Lys Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala

1 5 10 15

Ala Lys Arg Ser Lys Leu Glu Ala Gln Pro Phe Ala His Leu Thr Ile
20 25 30

Asn Ser Thr Asp Ile Pro Ser Gly Ser His Lys Val Ser Leu Ser Ser
35 40 45

Trp Tyr His Asp Arg Gly Trp Gly Lys Ile Ser Asn Met Thr Phe Ser
50 55 60

Asn Gly Lys Leu Ile Val Asn Gln Asp Gly Phe Tyr Tyr Ile Tyr Ala
65 70 75 80

Asn Val Cys Phe Arg His His Glu Thr Ser Gly Asp Leu Ala Thr Glu
85 90 95
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Tyr

Ser

Asn

Leu

145

Leu

Asp

Leu

Ser

Ser

130

Arg

Asp

Ile

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

<220>
<223>

<400>

Arg

Ser

Asp

Asp

Leu

65

Phe

Ala

Lys

Ile

Arg

50

Ile

Arg

Gln

His

115

Glu

Ser

Pro

Asp

121
176
PRT

Leu

100

Thr

Phe

Gly

Glu

Met

Leu

His

Glu

Gln
165

Val

Met

Phe

Glu

150

Asp

Tyr

Lys

Tyr

135

Ile

Ala

Artificial seguence

Val

Gly

120

Ser

Ser

Thr

Thr

105

Gly

Val

Ile

Tyr

Lys

Ser

Asn

Glu

Phe
170

36

Thr

Thr

Val

Val

155

Gly

Immunogenic RANKL variant with PADRE

121

Lys

Leu

Pro

35

Gly

Val

His

Phe

Glu

20

Ser

Trp

Asn

His

Val

Ala

Gly

Gly

Gln

Glu
85

Inspicos/24/06/2008/15:40

Ala

Gln

Ser

Lys

Asp

70

Thr

Ala

Pro

His

Ile

55

Gly

Ser

Trp

Phe

Lys

40

Ser

Phe

Gly

Thr

Ala

25

Val

Asn

Tyr

Asp

Leu

10

His

Ser

Met

Tyr

Leu
90

Lys

Leu

Leu

Thr

Ile

75

Ala

Ser

Lys

Gly

140

Ser

Ala

Ile

Tyr

125

Gly

Asn

Phe

Lys

110

Trp

Phe

Pro

Lys

Ile

Ser

Phe

Ser

Val
175

in stalk region

Ala

Thr

Ser

Phe

60

Tyr

Thr

Ala

Ile

Ser

45

Ser

Ala

Glu

Ala

Asn

30

Trp

Asn

Asn

Tyr

Lys

15

Ser

Tyr

Gly

Val

Leu
95

Pro

Gly

Lys

Leu

160

Arg

Arg

Thr

His

Lys

Cys

80

Gln



16851DK00

Leu

Thr

Phe

Gly

145

Glu

Met

Leu

His

130

Glu

Gln

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

<220>
<223>

<400>

Arg

Ala

Asp

Asp

Leu

65

Phe

Leu

Ala

Lys

Ile

Arg

50

Ile

Arg

Met

Val

Met

115

Phe

Glu

Asp

122
176
PRT

Tyr

100

Lys

Tyr

Ile

Ala

Val

Gly

Ser

Ser

Thr
165

Thr

Gly

Val

Ile

150

Tyr

Lys

Ser

Asn

135

Glu

Phe

Artificial seguence

Thr

Thr

120

Val

Val

Gly

Ser

105

Lys

Gly

Ser

Ala

Ile

Tyr

Gly

Asn

Phe
170

37

Lys

Trp

Phe

Pro

155

Lys

Immunogenic RANKL variant with PADRE

122

Glu

Leu

Pro

35

Gly

Val

His

Val

Lys

Glu

20

Ser

Trp

Asn

His

Tyr
100

Ala

Ala

Gly

Gly

Gln

Glu

85

Val

Inspicos/24/06/2008/15:40

Lys

Gln

Ser

Lys

Asp

70

Thr

Thr

Phe

Pro

His

Ile

55

Gly

Ser

Lys

Val

Phe

Lys

40

Ser

Phe

Gly

Thr

Ala

Ala

25

Val

Asn

Tyr

Asp

Ser
105

Ala

10

His

Ser

Met

Tyr

Leu

90

Ile

Trp

Leu

Leu

Thr

Ile

75

Ala

Lys

Ile

Ser

Phe

140

Ser

Val

Pro

Gly

125

Lys

Leu

Arg

Ser

110

Asn

Leu

Leu

Asp

Ser

Ser

Arg

Asp

Ile
175

in stalk region

Thr

Thr

Ser

Phe

60

Tyr

Thr

Ile

Leu

Ile

Ser

45

Ser

Ala

Glu

Pro

Lys

Asn

30

Trp

Asn

Asn

Tyr

Ser
110

Ala

15

Ser

Tyr

Gly

Val

Leu

95

Ser

His

Glu

Ser

Pro

160

Asp

Ala

Thr

His

Lys

Cys

80

Gln

His



16851DK00

Thr

Phe

Gly

145

Glu

Leu

His

130

Glu

Gln

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

<220>
<223>

<400>

Arg

Ala

Thr

His

Lys

65

Cys

Gln

His

Ala

Ser

Asp

Asp

50

Leu

Phe

Leu

Thr

Met
115

Phe

Glu

Asp

123
177
PRT

Lys

Tyr

Ile

Ala

Gly

Ser

Ser

Thr
165

Gly

Val

Ile

150

Tyr

Ser

Asn

135

Glu

Phe

Artificial seguence

Thr

120

Val

Val

Gly

Lys

Gly

Ser

Ala

Tyr

Gly

Asn

Phe
170

38

Trp

Phe

Pro

155

Lys

Immunogenic RANKL variant with PADRE

123

Glu

Lys

Ile

35

Arg

Ile

Arg

Met

Leu
115

Lys

Leu

20

Pro

Gly

Val

His

Val

100

Met

Ala

Glu

Ser

Trp

Asn

His

85

Tyr

Lys

Inspicos/24/06/2008/15:40

Lys

Ala

Gly

Gly

Gln

70

Glu

Val

Gly

Phe

Gln

Ser

Lys

55

Asp

Thr

Thr

Gly

Val

Pro

His

40

Ile

Gly

Ser

Lys

Ser
120

Ala

Phe

25

Lys

Ser

Phe

Gly

Thr

105

Thr

Ala

10

Ala

Val

Asn

Tyr

Asp

90

Ser

Lys

Trp

His

Ser

Met

Tyr

75

Leu

Ile

Tyr

Ser

Phe
140

Ser

Val

Gly
125

Lys

Leu

Asn

Leu

Leu

Arg Asp

Ser

Arg

Asp

Ile
175

in stalk region

Thr

Leu

Leu

Thr

60

Ile

Ala

Lys

Trp

Leu

Thr

Ser

45

Phe

Tyr

Thr

Ile

Ser
125

Lys

Ile

30

Ser

Ser

Ala

Glu

Pro

110

Gly

Ala

15

Asn

Trp

Asn

Asn

Tyr

95

Ser

Asn

Glu

Ser

Pro

160

Asp

Ala

Ser

Tyr

Gly

Val

80

Leu

Ser

Ser



16851DK00

Glu Phe
130

Ser Gly
145

Pro Glu

Asp

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

<220>
<223>

<400>

Arg Ala

Phe Val

Leu Thr

Leu Ser

50

Thr Phe

65

Ile Tyr

Ala Thr

Lys Ile

His Phe Tyr

Glu Glu Ile

Gln Asp Ala

124
182
PRT

165

Ser

Ser
150

Thr

Val
135

Ile

Tyr

Artificial seguence

39

Asn Val Gly Gly

Glu Val Ser Asn

155

Phe Gly Ala Phe

170

Immunogenic RANKL variant with PADRE

124

Glu

Ala

Ile

35

Ser

Ser

Ala

Glu

Pro
115

Lys

Ala

20

Asn

Trp

Asn

Asn

Tyr

100

Ser

Ala

Trp

Ser

Tyr

Gly

Val

85

Leu

Ser

Inspicos/24/06/2008/15:40

Met

Thr

Thr

His

Lys

70

Cys

Gln

His

Val

Leu

Asp

Asp

55

Leu

Phe

Leu

Thr

Asp

Lys

Ile

40

Arg

Ile

Arg

Met

Leu
120

Gly

Ala

25

Pro

Gly

Val

His

Val

105

Met

Ser

10

Ala

Ser

Trp

Asn

His

90

Tyr

Lys

Trp

Ala

Gly

Gly

Gln

75

Glu

Val

Gly

Phe Phe Lys Leu
140

Pro Ser Leu Leu

Lys Val Arg Asp
175

in stalk region

Leu Asp Leu Ala
15

Gln Pro Phe Ala
30

Ser His Lys Val
45

Lys Ile Ser Asn
60

Asp Gly Phe Tyr

Thr Ser Gly Asp
95

Thr Lys Thr Ser
110

Gly Ser Thr Lys
125

Arg

Asp

160

Ile

Lys

His

Ser

Met

Tyr

80

Leu

Ile

Tyr



16851DK00

Trp

Phe

145

Pro

Lys

Ser

130

Phe

Ser

Val

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

<220>
<223>

<400>

Arg

Ala

Ser

Tyr

Gly

65

Val

Leu

Ser

Ala

Ala

Thr

His

50

Lys

Cys

Gln

His

Gly

Lys

Leu

Arg

125
178
PRT

Asn

Leu

Leu

Asp
180

Ser

Arg

Asp

165

Ile

Glu

Ser

150

Pro

Asp

Phe
135

Gly

Glu

Artificial seguence

His Phe Tyr

Glu Glu Ile

Gln Asp Ala

170

40

Ser

Ser
155

Thr

Immunogenic RANKL variant with PADRE

125

Glu

Ala

Asp

35

Asp

Leu

Phe

Leu

Thr
115

Lys

Lys

20

Ile

Arg

Ile

Arg

Met

100

Leu

Ala

Leu

Pro

Gly

Val

His

85

Val

Met

Inspicos/24/06/2008/15:40

Met

Glu

Ser

Trp

Asn

70

His

Tyr

Lys

Ala

Ala

Gly

Gly

55

Gln

Glu

Val

Gly

Lys

Gln

Ser

40

Lys

Asp

Thr

Thr

Gly
120

Phe

Pro

25

His

Ile

Gly

Ser

Lys

105

Ser

Val

10

Phe

Lys

Ser

Phe

Gly

90

Thr

Thr

Ala

Ala

Val

Asn

Tyr

75

Asp

Ser

Lys

Val Asn Val Gly Gly

140

Ile Glu Val Ser Asn

160

Tyr Phe Gly Ala Phe

175

in stalk region

Ala Trp

His Leu

Ser Leu

45

Met Thr

60

Tyr Ile

Leu Ala

Ile Lys

Tyr Trp
125

Thr

Thr

30

Ser

Phe

Tyr

Thr

Ile

110

Ser

Leu

15

Ile

Ser

Ser

Ala

Glu

95

Pro

Gly

Lys

Asn

Trp

Asn

Asn

80

Tyr

Ser

Asn



16851DK00

41

Ser Glu Phe His Phe Tyr Ser Val Asn Val Gly Gly Phe Phe Lys Leu
130 135 140

Arg Ser Gly Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu
145 150 155 160

Asp Pro Glu Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp
165 170 175

Ile Asp

<210> 126
<211> 178
<212> PRT

<213> Artificial seguence

<220>
<223> Immunogenic RANKL variant with PADRE in stalk region

<400> 126

Arg Ala Glu Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala

Lys Arg Ser Lys Leu Glu Ala Gln Pro Phe Ala His Leu Thr Ile Asn
20 25 30

Ser Thr Asp Ile Pro Ser Gly Ser His Lys Val Ser Leu Ser Ser Trp
35 40 45

Tyr His Asp Arg Gly Trp Gly Lys Ile Ser Asn Met Thr Phe Ser Asn
50 55 60

Gly Lys Leu Ile Val Asn Gln Asp Gly Phe Tyr Tyr Ile Tyr Ala Asn
65 70 75 80

Val Cys Phe Arg His His Glu Thr Ser Gly Asp Leu Ala Thr Glu Tyr
85 90 95

Leu Gln Leu Met Val Tyr Val Thr Lys Thr Ser Ile Lys Ile Pro Ser
100 105 110

Ser His Thr Leu Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser Gly Asn
115 120 125

Inspicos/24/06/2008/15:40



16851DK00

Ser

Arg

145

Asp

Ile

Glu

130

Ser

Pro

Asp

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

<220>
<223>

<400>

Arg

Arg

Thr

His

Lys

65

Cys

Gln

His

Ala

Ser

Asp

Asp

50

Leu

Phe

Leu

Thr

Phe His Phe Tyr

Gly Glu Glu Ile

150

Glu Gln Asp Ala

127
177
PRT

165

Ser
135

Ser

Thr

Artificial seguence

42

Val Asn Val Gly

Ile Glu Val Ser

155

Tyr Phe Gly Ala

170

Immunogenic RANKL variant with PADRE

127

Glu

Lys

Ile

35

Arg

Ile

Arg

Met

Leu
115

Ala

Leu

20

Pro

Gly

Val

His

Val

100

Met

Lys

Glu

Ser

Trp

Asn

His

85

Tyr

Lys

Inspicos/24/06/2008/15:40

Phe

Ala

Gly

Gly

Gln

70

Glu

Val

Gly

Val

Gln

Ser

Lys

55

Asp

Thr

Thr

Gly

Ala

Pro

His

40

Ile

Gly

Ser

Lys

Ser
120

Ala

Phe

25

Lys

Ser

Phe

Gly

Thr

105

Thr

Trp

10

Ala

Val

Asn

Tyr

Asp

90

Ser

Lys

Thr

His

Ser

Met

Tyr

75

Leu

Ile

Tyr

Gly Phe Phe Lys Leu

140

Asn Pro Ser Leu Leu

Phe Lys Val Arg

175

in stalk region

Leu

Leu

Leu

Thr

60

Ile

Ala

Lys

Trp

Lys

Thr

Ser

45

Phe

Tyr

Thr

Ile

Ser
125

Ala

Ile

30

Ser

Ser

Ala

Glu

Pro

110

Gly

Ala

15

Asn

Trp

Asn

Asn

Tyr

95

Ser

Asn

160

Asp

Ala

Ser

Tyr

Gly

Val

80

Leu

Ser

Ser



16851DK00

Glu

Ser

145

Pro

Asp

Phe
130

Gly

Glu

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

<220>
<223>

<400>

Arg

Thr

Thr

His

Lys

65

Cys

Gln

His

Ala

Leu

Asp

Asp

50

Leu

Phe

Leu

Thr

His Phe Tyr

Glu Glu Ile

Gln Asp Ala

128
177
PRT

165

Ser

Ser
150

Thr

Val
135

Ile

Tyr

Artificial seguence

Asn Val Gly Gly

43

Glu Val Ser Asn

155

Phe Gly Ala Phe

170

Immunogenic RANKL variant with PADRE

128

Glu

Lys

Ile

35

Arg

Ile

Arg

Met

Leu
115

Lys

Ala

20

Pro

Gly

Val

His

Val

100

Met

Ala

Ala

Ser

Trp

Asn

His

85

Tyr

Lys

Inspicos/24/06/2008/15:40

Met

Ala

Gly

Gly

Gln

70

Glu

Val

Gly

Val

Gln

Ser

Lys

55

Asp

Thr

Thr

Gly

Asp

Pro

His

40

Ile

Gly

Ser

Lys

Ser
120

Gly

Phe

25

Lys

Ser

Phe

Gly

Thr

105

Thr

Ala

10

Ala

Val

Asn

Tyr

Asp

90

Ser

Lys

Lys

His

Ser

Met

Tyr

75

Leu

Ile

Tyr

Phe Phe Lys Leu
140

Pro Ser Leu Leu

Lys Val Arg Asp
175

in stalk region

Phe Val Ala Ala
15

Leu Thr Ile Asn
30

Leu Ser Ser Trp
45

Thr Phe Ser Asn
60

Ile Tyr Ala Asn

Ala Thr Glu Tyr
95

Lys Ile Pro Ser
110

Trp Ser Gly Asn
125

Arg

Asp

160

Ile

Trp

Ser

Tyr

Gly

Val

80

Leu

Ser

Ser



16851DK00

44

Glu Phe His Phe Tyr Ser Val Asn Val Gly Gly Phe Phe Lys Leu Arg
130 135 140

Ser Gly Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu Asp
145 150 155 160

Pro Glu Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile
165 170 175

Asp

<210> 129
<211> 178
<212> PRT

<213> Artificial seguence

<220>
<223> Immunogenic RANKL variant with PADRE in stalk region

<400> 129

Arg Ala Glu Lys Ala Met Val Asp Gly Ser Ala Lys Phe Val Ala Ala

Trp Thr Leu Lys Ala Ala Ala Gln Pro Phe Ala His Leu Thr Ile Asn
20 25 30

Ser Thr Asp Ile Pro Ser Gly Ser His Lys Val Ser Leu Ser Ser Trp
35 40 45

Tyr His Asp Arg Gly Trp Gly Lys Ile Ser Asn Met Thr Phe Ser Asn
50 55 60

Gly Lys Leu Ile Val Asn Gln Asp Gly Phe Tyr Tyr Ile Tyr Ala Asn
65 70 75 80

Val Cys Phe Arg His His Glu Thr Ser Gly Asp Leu Ala Thr Glu Tyr
85 90 95

Leu Gln Leu Met Val Tyr Val Thr Lys Thr Ser Ile Lys Ile Pro Ser
100 105 110

Ser His Thr Leu Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser Gly Asn
115 120 125

Inspicos/24/06/2008/15:40
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45

Ser Glu Phe His Phe Tyr Ser Val Asn Val Gly Gly Phe Phe Lys Leu
130 135 140

Arg Ser Gly Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu
145 150 155 160

Asp Pro Glu Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp
165 170 175

Ile Asp

<210> 130
<211> 176
<212> PRT

<213> Artificial seguence

<220>
<223> Immunogenic RANKL variant with PADRE in stalk region

<400> 130

Arg Ala Glu Lys Ala Met Val Asp Ala Lys Phe Val Ala Ala Trp Thr

Leu Lys Ala Ala Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ser Thr
20 25 30

Asp Ile Pro Ser Gly Ser His Lys Val Ser Leu Ser Ser Trp Tyr His
35 40 45

Asp Arg Gly Trp Gly Lys Ile Ser Asn Met Thr Phe Ser Asn Gly Lys
50 55 60

Leu Ile Val Asn Gln Asp Gly Phe Tyr Tyr Ile Tyr Ala Asn Val Cys
65 70 75 80

Phe Arg His His Glu Thr Ser Gly Asp Leu Ala Thr Glu Tyr Leu Gln
85 90 95

Leu Met Val Tyr Val Thr Lys Thr Ser Ile Lys Ile Pro Ser Ser His
100 105 110

Thr Leu Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser Gly Asn Ser Glu
115 120 125

Inspicos/24/06/2008/15:40
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Phe

Gly
145

Glu

His
130

Glu

Gln

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

<220>
<223>

<400>

Phe Tyr Ser

Glu Ile Ser

Asp Ala Thr

131
177
PRT

165

Val

Ile
150

Tyr

Asn
135

Glu

Phe

Artificial seguence

46

Val Gly Gly Phe

Val Ser Asn Pro

155

Gly Ala Phe Lys

170

Immunogenic RANKL variant with PADRE

131

Ala Lys Phe

1

Arg

Thr

His

Lys

65

Cys

Gln

His

Glu

Ser

Asp

Asp

50

Leu

Phe

Leu

Thr

Phe
130

Lys

Ile

35

Arg

Ile

Arg

Met

Leu

115

His

Val

Leu

20

Pro

Gly

Val

His

Val

100

Met

Phe

Ala

Glu

Ser

Trp

Asn

His

85

Tyr

Lys

Tyr

Inspicos/24/06/2008/15:40

Ala

Ala

Gly

Gly

Gln

70

Glu

Val

Gly

Ser

Trp

Gln

Ser

Lys

55

Asp

Thr

Thr

Gly

Val
135

Thr

Pro

His

40

Ile

Gly

Ser

Lys

Ser

120

Asn

Leu

Phe

25

Lys

Ser

Phe

Gly

Thr

105

Thr

Val

Lys

10

Ala

Val

Asn

Tyr

Asp

90

Ser

Lys

Gly

Ala

His

Ser

Met

Tyr

75

Leu

Ile

Tyr

Gly

Phe Lys Leu Arg

140

Ser Leu Leu Asp

Val Arg Asp Ile

175

in stalk region

Ala

Leu

Leu

Thr

60

Ile

Ala

Lys

Trp

Phe
140

Ala

Thr

Ser

45

Phe

Tyr

Thr

Ile

Ser

125

Phe

Leu

Ile

30

Ser

Ser

Ala

Glu

Pro

110

Gly

Lys

Ala

15

Asn

Trp

Asn

Asn

Tyr

95

Ser

Asn

Leu

Ser

Pro

160

Asp

Lys

Ser

Tyr

Gly

Val

80

Leu

Ser

Ser

Arg



16851DK00

47

Ser Gly Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu Asp
145 150 155 160

Pro Glu Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile
165 170 175

Asp

<210> 132
<211> 177
<212> PRT

<213> Artificial seguence

<220>
<223> Immunogenic RANKL variants with PADRE in truncated stalk region

<400> 132
Glu Lys Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala Lys

1 5 10 15

Arg Ser Lys Leu Glu Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ser
20 25 30

Thr Asp Ile Pro Ser Gly Ser His Lys Val Ser Leu Ser Ser Trp Tyr
35 40 45

His Asp Arg Gly Trp Gly Lys Ile Ser Asn Met Thr Phe Ser Asn Gly
50 55 60

Lys Leu Ile Val Asn Gln Asp Gly Phe Tyr Tyr Ile Tyr Ala Asn Val
65 70 75 80

Cys Phe Arg His His Glu Thr Ser Gly Asp Leu Ala Thr Glu Tyr Leu
85 90 95

Gln Leu Met Val Tyr Val Thr Lys Thr Ser Ile Lys Ile Pro Ser Ser
100 105 110

His Thr Leu Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser Gly Asn Ser
115 120 125

Glu Phe His Phe Tyr Ser Val Asn Val Gly Gly Phe Phe Lys Leu Arg
130 135 140

Inspicos/24/06/2008/15:40
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48

Ser Gly Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu Asp
145 150 155 160

Pro Glu Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile
165 170 175

Asp

<210> 133
<211> 174
<212> PRT

<213> Artificial seguence

<220>
<223> Immunogenic RANKL variants with PADRE in truncated stalk region

<400> 133
Glu Lys Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala Lys

1 5 10 15

Leu Glu Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ser Thr Asp Ile
20 25 30

Pro Ser Gly Ser His Lys Val Ser Leu Ser Ser Trp Tyr His Asp Arg
35 40 45

Gly Trp Gly Lys Ile Ser Asn Met Thr Phe Ser Asn Gly Lys Leu Ile
50 55 60

Val Asn Gln Asp Gly Phe Tyr Tyr Ile Tyr Ala Asn Val Cys Phe Arg
65 70 75 80

His His Glu Thr Ser Gly Asp Leu Ala Thr Glu Tyr Leu Gln Leu Met
85 90 95

Val Tyr Val Thr Lys Thr Ser Ile Lys Ile Pro Ser Ser His Thr Leu
100 105 110

Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser Gly Asn Ser Glu Phe His
115 120 125

Phe Tyr Ser Val Asn Val Gly Gly Phe Phe Lys Leu Arg Ser Gly Glu
130 135 140

Inspicos/24/06/2008/15:40
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49

Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu Asp Pro Glu Gln
145 150 155 160

Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile Asp
165 170

<210> 134
<211> 175
<212> PRT

<213> Artificial seguence

<220>
<223> Immunogenic RANKL variants with PADRE in truncated stalk region

<400> 134

Glu Lys Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala Ser

Lys Leu Glu Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ser Thr Asp
20 25 30

Ile Pro Ser Gly Ser His Lys Val Ser Leu Ser Ser Trp Tyr His Asp
35 40 45

Arg Gly Trp Gly Lys Ile Ser Asn Met Thr Phe Ser Asn Gly Lys Leu
50 55 60

Ile Val Asn Gln Asp Gly Phe Tyr Tyr Ile Tyr Ala Asn Val Cys Phe
65 70 75 80

Arg His His Glu Thr Ser Gly Asp Leu Ala Thr Glu Tyr Leu Gln Leu
85 90 95

Met Val Tyr Val Thr Lys Thr Ser Ile Lys Ile Pro Ser Ser His Thr
100 105 110

Leu Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser Gly Asn Ser Glu Phe
115 120 125

His Phe Tyr Ser Val Asn Val Gly Gly Phe Phe Lys Leu Arg Ser Gly
130 135 140

Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu Asp Pro Glu
145 150 155 160
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Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile Asp
165 170 175

<210> 135
<211> 180
<212> PRT

<213> Artificial seguence

<220>
<223> Immunogenic RANKL variants with PADRE in truncated stalk region

<400> 135

Glu Lys Ala Met Val Asp Gly Ser Trp Leu Asp Leu Ala Lys Phe Val

Ala Ala Trp Thr Leu Lys Ala Ala Ala Gln Pro Phe Ala His Leu Thr
20 25 30

Ile Asn Ser Thr Asp Ile Pro Ser Gly Ser His Lys Val Ser Leu Ser
35 40 45

Ser Trp Tyr His Asp Arg Gly Trp Gly Lys Ile Ser Asn Met Thr Phe
50 55 60

Ser Asn Gly Lys Leu Ile Val Asn Gln Asp Gly Phe Tyr Tyr Ile Tyr
65 70 75 80

Ala Asn Val Cys Phe Arg His His Glu Thr Ser Gly Asp Leu Ala Thr
85 90 95

Glu Tyr Leu Gln Leu Met Val Tyr Val Thr Lys Thr Ser Ile Lys Ile
100 105 110

Pro Ser Ser His Thr Leu Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser
115 120 125

Gly Asn Ser Glu Phe His Phe Tyr Ser Val Asn Val Gly Gly Phe Phe
130 135 140

Lys Leu Arg Ser Gly Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser
145 150 155 160

Leu Leu Asp Pro Glu Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val
165 170 175
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Arg Asp Ile Asp
180

<210> 136
<211> 176
<212> PRT

<213> Artificial seguence

<220>
<223> Immunogenic RANKL variants with PADRE in truncated stalk region

<400> 136

Glu Lys Ala Met Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala

Ala Lys Leu Glu Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ser Thr
20 25 30

Asp Ile Pro Ser Gly Ser His Lys Val Ser Leu Ser Ser Trp Tyr His
35 40 45

Asp Arg Gly Trp Gly Lys Ile Ser Asn Met Thr Phe Ser Asn Gly Lys
50 55 60

Leu Ile Val Asn Gln Asp Gly Phe Tyr Tyr Ile Tyr Ala Asn Val Cys
65 70 75 80

Phe Arg His His Glu Thr Ser Gly Asp Leu Ala Thr Glu Tyr Leu Gln
85 90 95

Leu Met Val Tyr Val Thr Lys Thr Ser Ile Lys Ile Pro Ser Ser His
100 105 110

Thr Leu Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser Gly Asn Ser Glu
115 120 125

Phe His Phe Tyr Ser Val Asn Val Gly Gly Phe Phe Lys Leu Arg Ser
130 135 140

Gly Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu Asp Pro
145 150 155 160

Glu Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile Asp
165 170 175

<210> 137
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<211> 176
<212> PRT
<213> Artificial seguence

<220>
<223> Immunogenic RANKL variants with PADRE in truncated stalk region

<400> 137

Glu Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala Lys Arg

Ser Lys Leu Glu Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ser Thr
20 25 30

Asp Ile Pro Ser Gly Ser His Lys Val Ser Leu Ser Ser Trp Tyr His
35 40 45

Asp Arg Gly Trp Gly Lys Ile Ser Asn Met Thr Phe Ser Asn Gly Lys
50 55 60

Leu Ile Val Asn Gln Asp Gly Phe Tyr Tyr Ile Tyr Ala Asn Val Cys
65 70 75 80

Phe Arg His His Glu Thr Ser Gly Asp Leu Ala Thr Glu Tyr Leu Gln
85 90 95

Leu Met Val Tyr Val Thr Lys Thr Ser Ile Lys Ile Pro Ser Ser His
100 105 110

Thr Leu Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser Gly Asn Ser Glu
115 120 125

Phe His Phe Tyr Ser Val Asn Val Gly Gly Phe Phe Lys Leu Arg Ser
130 135 140

Gly Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu Asp Pro
145 150 155 160

Glu Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile Asp
165 170 175

<210> 138
<211> 175
<212> PRT

<213> Artificial seguence

<220>
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<223> Immunogenic RANKL variants with PADRE in truncated stalk region
<400> 138
Glu Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala Arg Ser

1 5 10 15

Lys Leu Glu Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ser Thr Asp
20 25 30

Ile Pro Ser Gly Ser His Lys Val Ser Leu Ser Ser Trp Tyr His Asp
35 40 45

Arg Gly Trp Gly Lys Ile Ser Asn Met Thr Phe Ser Asn Gly Lys Leu
50 55 60

Ile Val Asn Gln Asp Gly Phe Tyr Tyr Ile Tyr Ala Asn Val Cys Phe
65 70 75 80

Arg His His Glu Thr Ser Gly Asp Leu Ala Thr Glu Tyr Leu Gln Leu
85 90 95

Met Val Tyr Val Thr Lys Thr Ser Ile Lys Ile Pro Ser Ser His Thr
100 105 110

Leu Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser Gly Asn Ser Glu Phe
115 120 125

His Phe Tyr Ser Val Asn Val Gly Gly Phe Phe Lys Leu Arg Ser Gly
130 135 140

Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu Asp Pro Glu
145 150 155 160

Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile Asp
165 170 175

<210> 139
<211> 175
<212> PRT

<213> Artificial seguence

<220>
<223> Immunogenic RANKL variants with PADRE in truncated stalk region

<400> 139
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Glu Lys Ala Met Val Asp Gly Ala Lys Phe Val Ala Ala Trp Thr Leu
1 5 10 15

Lys Ala Ala Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ser Thr Asp
20 25 30

Ile Pro Ser Gly Ser His Lys Val Ser Leu Ser Ser Trp Tyr His Asp
35 40 45

Arg Gly Trp Gly Lys Ile Ser Asn Met Thr Phe Ser Asn Gly Lys Leu
50 55 60

Ile Val Asn Gln Asp Gly Phe Tyr Tyr Ile Tyr Ala Asn Val Cys Phe
65 70 75 80

Arg His His Glu Thr Ser Gly Asp Leu Ala Thr Glu Tyr Leu Gln Leu
85 90 95

Met Val Tyr Val Thr Lys Thr Ser Ile Lys Ile Pro Ser Ser His Thr
100 105 110

Leu Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser Gly Asn Ser Glu Phe
115 120 125

His Phe Tyr Ser Val Asn Val Gly Gly Phe Phe Lys Leu Arg Ser Gly
130 135 140

Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu Asp Pro Glu
145 150 155 160

Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile Asp
165 170 175

<210> 140
<211> 176
<212> PRT

<213> Artificial seguence

<220>
<223> Immunogenic RANKL variants with PADRE in truncated stalk region

<400> 140

Glu Lys Ala Met Val Asp Gly Ser Ala Lys Phe Val Ala Ala Trp Thr
1 5 10 15
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Leu Lys Ala Ala Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ser Thr
20 25 30

Asp Ile Pro Ser Gly Ser His Lys Val Ser Leu Ser Ser Trp Tyr His
35 40 45

Asp Arg Gly Trp Gly Lys Ile Ser Asn Met Thr Phe Ser Asn Gly Lys
50 55 60

Leu Ile Val Asn Gln Asp Gly Phe Tyr Tyr Ile Tyr Ala Asn Val Cys
65 70 75 80

Phe Arg His His Glu Thr Ser Gly Asp Leu Ala Thr Glu Tyr Leu Gln
85 90 95

Leu Met Val Tyr Val Thr Lys Thr Ser Ile Lys Ile Pro Ser Ser His
100 105 110

Thr Leu Met Lys Gly Gly Ser Thr Lys Tyr Trp Ser Gly Asn Ser Glu
115 120 125

Phe His Phe Tyr Ser Val Asn Val Gly Gly Phe Phe Lys Leu Arg Ser
130 135 140

Gly Glu Glu Ile Ser Ile Glu Val Ser Asn Pro Ser Leu Leu Asp Pro
145 150 155 160

Glu Gln Asp Ala Thr Tyr Phe Gly Ala Phe Lys Val Arg Asp Ile Asp
165 170 175

<210> 141
<211> 174
<212> PRT

<213> Artificial seguence

<220>
<223> Immunogenic RANKL variants with PADRE in truncated stalk region

<400> 141
Glu Lys Ala Met Val Asp Ala Lys Phe Val Ala Ala Trp Thr Leu Lys

1 5 10 15

Ala Ala Ala Gln Pro Phe Ala His Leu Thr Ile Asn Ser Thr Asp Ile
20 25 30
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16851DK00

Pro Ser Gly

35

Gly Trp

50

Gly

Val
65

Asn Gln

His His Glu

Val Tyr Val

Met Lys Gly

115

Phe Tyr Ser

130

Glu
145

Ile Ser

Asp Ala Thr

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

142
5785
DNA

<220>
<223>
sequ

<400> 142
catgcgtgcc

gttggaggcc
tcataaggtt
gaccttcagc
tatctgcttt
ggtctacgtg

gtcgactaag

Ser His

Lys Ile

Asp Gly

Thr Ser

85

Thr
100

Lys
Gly Ser
Val

Asn

Ile Glu

Lys

Ser

Phe

70

Gly

Thr

Thr

Val

Val

Val Ser

40

Asn Met

55

Tyr Tyr

Asp Leu

Ser Ile

Lys Tyr

120

Gly
135

Gly

Ser Asn

150

Phe
165

Tyr

ence

gagaaagcca
caaccatttg
tccttgtcaa
aatggcaagt
cgccaccacg
actaagacct

tactggagtg
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Gly

Ala Phe

Artificial seguence

tggtggatgg
cccacctgac
gctggtatca
tgattgtcaa
agacttccgg
ccattaagat

gcaattccga

56

Leu Ser Ser

Thr Phe Ser

Ile Ala

75

Tyr

Thr
90

Ala Glu

Lys Ile Pro

105

Trp Ser Gly

Phe Phe Lys

Leu
155

Pro Ser

Val
170

Lys Arg

tagctggctg
cattaatagc
tgatcgcggce
tcaagacggc
tgatcttgca
cccgtcatcc

gtttcatttc

Trp Tyr His

45

Asn
60

Gly Lys

Asn Val Cys

Tyr Leu Gln

His
110

Ser Ser

Ser Glu

125

Asn

Leu Ser

140

Arg

Leu Asp Pro

Asp Ile Asp

PET vector sequence with codon optimised insert

gatctggcca
accgatatcc
tggggcaaga
ttttattatc
accgagtacc
cataccttga

tacagcgtga

Asp Arg

Leu Ile

Phe Arg

80

Leu Met

95

Thr Leu

Phe His

Gly Glu

Glu Gln

160

encoding RANKL

agcgctccaa
caagcggtag
tttcaaatat
tgtatgcgga
tgcaacttat
tgaagggtgg

atgtgggtgg

60

120

180

240

300

360

420
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cttttttaag
ggatcccgag
gcttgcggcecce
ccgaaaggaa
ggcctctaaa
gaatgggacg
gtgaccgcta
ctcgccacgt
cgatttagtg
agtgggccat
aatagtggac
gatttataag
aaatttaacg
ggaaatgtgc
ctcatgaatt
atcaggatta
accgaggcag
aacatcaata
accatgagtg
ttgttcaaca
attcattcgt
acaaacagga
acctgaatca
gagtaaccat
ttccgtcage
gccatgtttc
acctgattgc
ggaatttaat

tgtattactg

cttcggagcg
caggatgcca
gcactcgagc
gctgagttgg
cgggtcttga
cgccctgtag
cacttgccag
tcgccggcett
ctttacggca
cgccctgata
tcttgttcca
ggattttgcc
cgaattttaa
gcggaacccc
aattcttaga
tcaataccat
ttccatagga
caacctatta
acgactgaat
ggccagccat
gattgcgcecct
atcgaatgca
ggatattctt
gcatcatcag
cagtttagtc
agaaacaact
ccgacattat
cgcggcctag

tttatgtaag
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gcgaggagat
cctacttcgg
accaccacca
ctgctgccac
ggggtttttt
cggcgcatta
cgccctageg
tccecegtcaa
cctcgacccc
gacggttttt
aactggaaca
gatttcggcc
caaaatatta
tatttgttta
aaaactcatc
atttttgaaa
tggcaagatc
atttcccctce
ccggtgagaa
tacgctcgtc
gagcgagacg
accggcgcag
ctaatacctg
gagtacggat
tgaccatctc
ctggcgcatc
cgcgagccca
agcaagacgt

cagacagttt

57

ctccatcgag
tgccttcaaa
ccaccactga
cgctgagcaa
gctgaaagga
agcgcggcegyg
cccgctectt
gctctaaatc
aaaaaacttg
cgccctttga
acactcaacc
tattggttaa
acgtttacaa
tttttctaaa
gagcatcaaa
aagccgtttc
ctggtatcgg
gtcaaaaata
tggcaaaagt
atcaaaatca
aaatacgcga
gaacactgcc
gaatgctgtt
aaaatgcttg
atctgtaaca
gggcttccca
tttataccca
ttccegttga

tattgttcat

gttagtaatc
gttcgcgata
gatccggcectg
taactagcat
ggaactatat
gtgtggtggt
tcgctttctt
gggggctcce
attagggtga
cgttggagtc
ctatctcggt
aaaatgagct
tttcaggtgg
tacattcaaa
tgaaactgca
tgtaatgaag
tctgcgattc
aggttatcaa
ttatgcattt
ctcgcatcaa
tcgctgttaa
agcgcatcaa
ttccecgggga
atggtcggaa
tcattggcaa
tacaatcgat
tataaatcag
atatggctca

gaccaaaatc

ccagcctgcet
ttgattaaaa
ctaacaaagc
aaccccttgg
ccggattggce
tacgcgcagc
cccttecttt
tttagggttc
tggttcacgt
cacgttcttt
ctattctttt
gatttaacaa
cacttttcgg
tatgtatccg
atttattcat
gagaaaactc
cgactcgtcc
gtgagaaatc
ctttccagac
ccaaaccgtt
aaggacaatt
caatattttc
tcgcagtggt
gaggcataaa
cgctaccttt
agattgtcgc
catccatgtt
taacacccct

ccttaacgtg

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160
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agttttcgtt
ctttttttct
tttgtttgcc
cgcagatacc
ctgtagcacc
gcgataagtc
ggtcgggctyg
aactgagata
cggacaggta
ggggaaacgc
gatttttgtg
ttttacggtt
ctgattctgt
gaacgaccga
ttctecttac
ctgctctgat
atggctgcgc
ccggcatccg
tcaccgtcat
agcgattcac
gttaatgtct
actgatgcct
gagaggatgc
gagggtaaac
tgccagcgcet
atgcagatcc
acacggaaac
tcgcttcacg
cagcctagcc

ccggcgataa

ccactgagcg
gcgcgtaatce
ggatcaagag
aaatactgtc
gcctacatac
gtgtcttacc
aacggggggt
cctacagcgt
tccggtaagce
ctggtatctt
atgctcgtca
cctggccttt
ggataaccgt
gcgcagcgag
gcatctgtgce
gccgcatagt
cccgacaccce
cttacagaca
caccgaaacg
agatgtctgc
ggcttctgat
ccgtgtaagg
tcacgatacg
aactggcggt
tcgttaatac
ggaacataat
cgaagaccat
ttcgctcecgeg
gggtcctcaa

tggcctgctt
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tcagaccccg
tgctgcttgce
ctaccaactc
cttctagtgt
ctcgctctgce
gggttggact
tcgtgcacac
gagctatgag
ggcagggtcyg
tatagtcctg
ggggggcgga
tgctggcecctt
attaccgcct
tcagtgagcg
ggtatttcac
taagccagta
gccaacaccc
agctgtgacc
cgcgaggcag
ctgttcatcc
aaagcgggcc
gggatttctg
ggttactgat
atggatgcgg
agatgtaggt
ggtgcagggce
tcatgttgtt
tatcggtgat
cgacaggagc

ctcgccgaaa

58

tagaaaagat
aaacaaaaaa
tttttccgaa
agccgtagtt
taatcctgtt
caagacgata
agcccagctt
aaagcgccac
gaacaggaga
tcgggtttcg
gcctatggaa
ttgctcacat
ttgagtgagc
aggaagcgga
accgcatata
tacactccgc
gctgacgcgce
gtctccggga
ctgcggtaaa
gcgtccagcect
atgttaaggg
ttcatggggg
gatgaacatg
cgggaccaga
gttccacagg
gctgacttcc
gctcaggtcg
tcattctgct

acgatcatgc

cgtttggtgg

caaaggatct
accaccgcta
ggtaactggc
aggccaccac
accagtggct
gttaccggat
ggagcgaacg
gcttcccgaa
gcgcacgagg
ccacctctga
aaacgccagc
gttctttcct
tgataccgct
agagcgcctg
tggtgcactc
tatcgctacg
cctgacgggc
gctgcatgtg
gctcatcagce
cgttgagttt
cggttttttc
taatgatacc
cccggttact
gaaaaatcac
gtagccagca
gcgtttceccag
cagacgtttt
aaccagtaag
gcacccgtgg

cgggaccagt

tcttgagatc
ccagcggtgg
ttcagcagag
ttcaagaact
gctgccagtg
aaggcgcagc
acctacaccg
gggagaaagg
gagcttccag
cttgagcgtc
aacgcggcct
gcgttatccce
cgccgcagcce
atgcggtatt
tcagtacaat
tgactgggtc
ttgtctgctc
tcagaggttt
gtggtcgtga
ctccagaagc
ctgtttggtc
gatgaaacga
ggaacgttgt
tcagggtcaa
gcatcctgcg
actttacgaa
gcagcagcag
gcaaccccgc
ggccgccatg

gacgaaggct

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960
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tgagcgaggg
cagcgaaagc
tgcatgataa
aaggagctga
gtgagctaac
tcgtgccagce
cgccagggtyg
ctggccctga
ctgtttgatg
cactaccgag
cagcgccatc
ttgcatggtt
ctgaatttga
agaacttaat
cacgcccagt
agagacatca
ctggtcatcc
caccgccgct
acccagttga
cagactggag
gcggttggga
agaaacgtgg
ctctgcgaca
cgggcgctat
gacgctctcc
tgagcaccgc
ccacggggcce
cccgatcttce

cggtgatgcc

cgtgcaagat
ggtcctcgcece
agaagacagt
ctgggttgaa
ttacattaat
tgcattaatg
gtttttcttt
gagagttgca
gtggttaacg
atatccgcac
tgatcgttgg
tgttgaaaac
ttgcgagtga
gggcccgcta
cgcgtaccgt
agaaataacg
agcggatagt
ttacaggctt
tcggcgcgag
gtggcaacgc
atgtaattca
ctggcctggt
tcgtataacg
catgccatac
cttatgcgac
cgccgcaagg
tgccaccata
cccatcggtg

ggccacgatg

Inspicos/24/06/2008/15:40

tccgaatacc
gaaaatgacc
cataagtgcg
ggctctcaag
tgcgttgcgce
aatcggccaa
tcaccagtga
gcaagcggtc
gcgggatata
caacgcgcag
caaccagcat
cggacatggc
gatatttatg
acagcgcgat
cttcatggga
ccggaacatt
taatgatcag
cgacgccgct
atttaatcgc
caatcagcaa
gctccgcecat
tcaccacgcg
ttactggttt
cgcgaaaggt
tcctgcatta
aatggtgcat
cccacgccga
atgtcggcga

cgtccggcegt

59

gcaagcgaca
cagagcgctg
gcgacgatag
ggcatcggtc
tcactgcccg
cgcgcgggga
gacgggcaac
cacgctggtt
acatgagctg
cccggactcg
cgcagtggga
actccagtcg
ccagccagcce
ttgctggtga
gaaaataata
agtgcaggca
cccactgacg
tcgttctacc
cgcgacaatt
cgactgtttg
cgccgcttcecce
ggaaacggtc
cacattcacc
tttgcgccat
ggaagcagcc
gcaaggagat
aacaagcgct
tataggcgcc

agaggatcga

ggccgatcat
ccggcacctg
tcatgcccecg
gagatcccgg
ctttccagtc
gaggcggttt
agctgattgc
tgccccagca
tcttcggtat
gtaatggcgce
acgatgccct
ccttcecegtt
agacgcagac
cccaatgcga
ctgttgatgg
gcttccacag
cgttgcgcga
atcgacacca
tgcgacggcyg
cccgccagtt
actttttccc
tgataagaga
accctgaatt
tcgatggtgt
cagtagtagg
ggcgcccaac
catgagcccg
agcaaccgca

gatctcgatc

cgtcgcgctc
tcctacgagt
cgcccaccgg
tgcctaatga
gggaaacctg
gcgtattggg
ccttcaccgce
ggcgaaaatc
cgtcgtatcc
gcattgcgcc
cattcagcat
ccgctatcgg
gcgccgagac
ccagatgctc
gtgtctggtc
caatggcatc
gaagattgtg
ccacgctggc
cgtgcagggc
gttgtgccac
gcgttttege
caccggcata
gactctcttc
ccgggatctc
ttgaggccgt
agtcccccgg
aagtggcgag
cctgtggcgce

ccgcgaaatt

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700
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60

aatacgactc actatagggg aattgtgagc ggataacaat tcccctctag aaataatttt

gtttaacttt aagaaggaga tatac

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

143
5785
DNA

<220>

<223> PpET

<400> 143
catgcgtgcc

attggaagcg
tcataaagtt
gaccttcagc
catctgcttt
ggtctacgtg
gtcgactaaa
cttttttaaa
ggatccggat
gcttgcggcecce
ccgaaaggaa
ggcctctaaa
gaatgggacg
gtgaccgcta
ctcgccacgt
cgatttagtg
agtgggccat
aatagtggac
gatttataag
aaatttaacg
ggaaatgtgc
ctcatgaatt

atcaggatta

vector with insert encoding RANKL

gagaaagcca
cagccgtttg
tcgttgtcaa
aatggcaaat
cgccaccacg
actaaaacct
tattggagtg
cttcggagcg
caggacgcca
gcactcgagc
gctgagttgg
cgggtcttga
cgccctgtag
cacttgccag
tcgccggcett
ctttacggca
cgccctgata
tcttgttcca
ggattttgcc
cgaattttaa
gcggaacccc
aattcttaga

tcaataccat
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Artificial seguence

tggtggatgg
cccacctgac
gctggtacca
tgattgtcaa
aaacttccgg
ccattaaaat
gcaattcgga
gcgaagagat
cctacttcgg
accaccacca
ctgctgccac
ggggtttttt
cggcgcatta
cgccctageg
tccecegtcaa
cctcgacccc
gacggttttt
aactggaaca
gatttcggcc
caaaatatta
tatttgttta
aaaactcatc

atttttgaaa

tagttggctg
gattaatgcg
tgatcgtggc
ccaggacggc
tgaccttgcg
cccgtcatceg
atttcatttc
ctccatcgag
tgccttcaaa
ccaccactga
cgctgagcaa
gctgaaagga
agcgcggcegyg
cccgctectt
gctctaaatc
aaaaaacttg
cgccctttga
acactcaacc
tattggttaa
acgtttacaa
tttttctaaa
gagcatcaaa

aagccgtttc

gacctggcga
acggatatcc
tgggcgaaaa
ttttattatc
accgaatatc
catacgttga
tacagcatta
gttagtaatc
gttcgcgata
gatccggcectg
taactagcat
ggaactatat
gtgtggtggt
tcgctttctt
gggggctcce
attagggtga
cgttggagtc
ctatctcggt
aaaatgagct
tttcaggtgg
tacattcaaa
tgaaactgca

tgtaatgaag

aacgttccaa
cgagcggtag
tttcaaacat
tgtatgcgaa
tgcagcttat
tgaaaggtgg
acgtgggtgg
cgagcctgcet
ttgattaaaa
ctaacaaagc
aaccccttgg
ccggattggce
tacgcgcagc
cccttecttt
tttagggttc
tggttcacgt
cacgttcttt
ctattctttt
gatttaacaa
cacttttcgg
tatgtatccg
atttattcat

gagaaaactc

5760

5785

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380
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accgaggcag
aacatcaata
accatgagtg
ttgttcaaca
attcattcgt
acaaacagga
acctgaatca
gagtaaccat
ttccgtcage
gccatgtttc
acctgattgc
ggaatttaat
tgtattactg
agttttcgtt
ctttttttct
tttgtttgcc
cgcagatacc
ctgtagcacc
gcgataagtc
ggtcgggctyg
aactgagata
cggacaggta
ggggaaacgc
gatttttgtg
ttttacggtt
ctgattctgt
gaacgaccga
ttctecttac

ctgctctgat

ttccatagga
caacctatta
acgactgaat
ggccagccat
gattgcgcecct
atcgaatgca
ggatattctt
gcatcatcag
cagtttagtc
agaaacaact
ccgacattat
cgcggcctag
tttatgtaag
ccactgagcg
gcgcgtaatce
ggatcaagag
aaatactgtc
gcctacatac
gtgtcttacc
aacggggggt
cctacagcgt
tccggtaagce
ctggtatctt
atgctcgtca
cctggccttt
ggataaccgt
gcgcagcgag
gcatctgtgce

gccgcatagt

Inspicos/24/06/2008/15:40

tggcaagatc
atttcccctce
ccggtgagaa
tacgctcgtc
gagcgagacg
accggcgcag
ctaatacctg
gagtacggat
tgaccatctc
ctggcgcatc
cgcgagccca
agcaagacgt
cagacagttt
tcagaccccg
tgctgcttgce
ctaccaactc
cttctagtgt
ctcgctctgce
gggttggact
tcgtgcacac
gagctatgag
ggcagggtcyg
tatagtcctg
ggggggcgga
tgctggcecctt
attaccgcct
tcagtgagcg
ggtatttcac

taagccagta

61

ctggtatcgg
gtcaaaaata
tggcaaaagt
atcaaaatca
aaatacgcga
gaacactgcc
gaatgctgtt
aaaatgcttg
atctgtaaca
gggcttccca
tttataccca
ttccegttga
tattgttcat
tagaaaagat
aaacaaaaaa
tttttccgaa
agccgtagtt
taatcctgtt
caagacgata
agcccagctt
aaagcgccac
gaacaggaga
tcgggtttcg
gcctatggaa
ttgctcacat
ttgagtgagc
aggaagcgga
accgcatata

tacactccgc

tctgcgattc
aggttatcaa
ttatgcattt
ctcgcatcaa
tcgctgttaa
agcgcatcaa
ttccecgggga
atggtcggaa
tcattggcaa
tacaatcgat
tataaatcag
atatggctca
gaccaaaatc
caaaggatct
accaccgcta
ggtaactggc
aggccaccac
accagtggct
gttaccggat
ggagcgaacg
gcttcccgaa
gcgcacgagg
ccacctctga
aaacgccagc
gttctttcct
tgataccgct
agagcgcctg
tggtgcactc

tatcgctacg

cgactcgtcc
gtgagaaatc
ctttccagac
ccaaaccgtt
aaggacaatt
caatattttc
tcgcagtggt
gaggcataaa
cgctaccttt
agattgtcgc
catccatgtt
taacacccct
ccttaacgtg
tcttgagatc
ccagcggtgg
ttcagcagag
ttcaagaact
gctgccagtg
aaggcgcagc
acctacaccg
gggagaaagg
gagcttccag
cttgagcgtc
aacgcggcct
gcgttatccce
cgccgcagcce
atgcggtatt
tcagtacaat

tgactgggtc

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120
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atggctgcgc
ccggcatccg
tcaccgtcat
agcgattcac
gttaatgtct
actgatgcct
gagaggatgc
gagggtaaac
tgccagcgcet
atgcagatcc
acacggaaac
tcgcttcacg
cagcctagcc
ccggcgataa
tgagcgaggg
cagcgaaagc
tgcatgataa
aaggagctga
gtgagctaac
tcgtgccagce
cgccagggtyg
ctggccctga
ctgtttgatg
cactaccgag
cagcgccatc
ttgcatggtt
ctgaatttga
agaacttaat
cacgcccagt

agagacatca

cccgacaccce
cttacagaca
caccgaaacg
agatgtctgc
ggcttctgat
ccgtgtaagg
tcacgatacg
aactggcggt
tcgttaatac
ggaacataat
cgaagaccat
ttcgctcecgeg
gggtcctcaa
tggcctgctt
cgtgcaagat
ggtcctcgcece
agaagacagt
ctgggttgaa
ttacattaat
tgcattaatg
gtttttcttt
gagagttgca
gtggttaacg
atatccgcac
tgatcgttgg
tgttgaaaac
ttgcgagtga
gggcccgcta
cgcgtaccgt

agaaataacg

Inspicos/24/06/2008/15:40

gccaacaccc
agctgtgacc
cgcgaggcag
ctgttcatcc
aaagcgggcc
gggatttctg
ggttactgat
atggatgcgg
agatgtaggt
ggtgcagggce
tcatgttgtt
tatcggtgat
cgacaggagc
ctcgccgaaa
tccgaatacc
gaaaatgacc
cataagtgcg
ggctctcaag
tgcgttgcgce
aatcggccaa
tcaccagtga
gcaagcggtc
gcgggatata
caacgcgcag
caaccagcat
cggacatggc
gatatttatg
acagcgcgat
cttcatggga

ccggaacatt

62

gctgacgcgce
gtctccggga
ctgcggtaaa
gcgtccagcect
atgttaaggg
ttcatggggg
gatgaacatg
cgggaccaga
gttccacagg
gctgacttcc
gctcaggtcg
tcattctgct
acgatcatgc
cgtttggtgg
gcaagcgaca
cagagcgctg
gcgacgatag
ggcatcggtc
tcactgcccg
cgcgcgggga
gacgggcaac
cacgctggtt
acatgagctg
cccggactcg
cgcagtggga
actccagtcg
ccagccagcce
ttgctggtga
gaaaataata

agtgcaggca

cctgacgggc
gctgcatgtg
gctcatcagce
cgttgagttt
cggttttttc
taatgatacc
cccggttact
gaaaaatcac
gtagccagca
gcgtttceccag
cagacgtttt
aaccagtaag
gcacccgtgg
cgggaccagt
ggccgatcat
ccggcacctg
tcatgcccecg
gagatcccgg
ctttccagtc
gaggcggttt
agctgattgc
tgccccagca
tcttcggtat
gtaatggcgce
acgatgccct
ccttcecegtt
agacgcagac
cccaatgcga
ctgttgatgg

gcttccacag

ttgtctgctc
tcagaggttt
gtggtcgtga
ctccagaagc
ctgtttggtc
gatgaaacga
ggaacgttgt
tcagggtcaa
gcatcctgcg
actttacgaa
gcagcagcag
gcaaccccgc
ggccgccatg
gacgaaggct
cgtcgcgctc
tcctacgagt
cgcccaccgg
tgcctaatga
gggaaacctg
gcgtattggg
ccttcaccgce
ggcgaaaatc
cgtcgtatcc
gcattgcgcc
cattcagcat
ccgctatcgg
gcgccgagac
ccagatgctc
gtgtctggtc

caatggcatc

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920
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ctggtcatcc
caccgccgct
acccagttga
cagactggag
gcggttggga
agaaacgtgg
ctctgcgaca
cgggcgctat
gacgctctcc
tgagcaccgc
ccacggggcce
cccgatcttce
cggtgatgcc
aatacgactc
gtttaacttt
<210>
<211>

<212>
<213>

144

<220>
<223>

5785
DNA
Artificial seguence

agcggatagt
ttacaggctt
tcggcgcgag
gtggcaacgc
atgtaattca
ctggcctggt
tcgtataacg
catgccatac
cttatgcgac
cgccgcaagg
tgccaccata
cccatcggtg
ggccacgatg
actatagggg

aagaaggaga

taatgatcag
cgacgccgct
atttaatcgc
caatcagcaa
gctccgcecat
tcaccacgcg
ttactggttt
cgcgaaaggt
tcctgcatta
aatggtgcat
cccacgccga
atgtcggcga
cgtccggcegt
aattgtgagc

tatac

63

cccactgacg
tcgttctacc
cgcgacaatt
cgactgtttg
cgccgcttcecce
ggaaacggtc
cacattcacc
tttgcgccat
ggaagcagcc
gcaaggagat
aacaagcgct
tataggcgcc
agaggatcga

ggataacaat

PET vector including codon optimised

mutations in 4 of 5 regions

<400> 144
atgcgtgccg

ttggaggccc
cataaggttt
accttcagca
atctgctttc
gtctacgtga
tcgactaagt
ttttttaagc

gatcccgagce

agaaagccat
aaccatttgc
ccttgtcaag
atggcaagtt
gccaccacga
ctaagacctc
actggagtgg
ttcggagcgg

aggatgccac

Inspicos/24/06/2008/15:40

ggtggatggt
ccacctgacc
ctggtatcat
gattgtcaat
gacttccggt
cattaagatc
caattccgag
cgaggagatc

ctacttcggt

agctggctgg
attaatagca
gatcgcggct
caagacggct
gatcttgcaa
ccgtcatccc
tttcatttct
tccatcgagg

gccttcaaag

cgttgcgcga
atcgacacca
tgcgacggcyg
cccgccagtt
actttttccc
tgataagaga
accctgaatt
tcgatggtgt
cagtagtagg
ggcgcccaac
catgagcccg
agcaaccgca
gatctcgatc

tccecectcectag

gaagattgtg
ccacgctggc
cgtgcagggc
gttgtgccac
gcgttttege
caccggcata
gactctcttc
ccgggatctc
ttgaggccgt
agtcccccgg
aagtggcgag
cctgtggcgce
ccgcgaaatt

aaataatttt

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5785

RANKL encoding sequence with

atctggccaa
ccgatatccc
ggggcaagat
tttattatct
ccgagtacct
ataccttgat
acagcgtgaa
ttagtaatcc

ttcgcgatat

gcgctccaag
aagcggtagt
ttcaaatatg
gtatgcgaac
gcaacttatg
gaagggtggg
tgtgggtggce
cagcctgctg

tgattaaaag

60

120

180

240

300

360

420

480

540
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cttgcggccg
cgaaaggaag
gcctctaaac
aatgggacgc
tgaccgctac
tcgccacgtt
gatttagtgce
gtgggccatc
atagtggact
atttataagg
aatttaacgc
gaaatgtgcg
tcatgaatta
tcaggattat
ccgaggcagt
acatcaatac
ccatgagtga
tgttcaacag
ttcattcgtg
caaacaggaa
cctgaatcag
agtaaccatg
tccgtcagcec
ccatgtttca
cctgattgcc
gaatttaatc
gtattactgt
gttttcgttce

tttttttectyg

cactcgagca
ctgagttggc
gggtcttgag
gccctgtage
acttgccagc
cgccggcettt
tttacggcac
gccctgatag
cttgttccaa
gattttgccg
gaattttaac
cggaacccct
attcttagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
gccagccatt
attgcgcctg
tcgaatgcaa
gatattcttc
catcatcagg
agtttagtct
gaaacaactc
cgacattatc
gcggcctaga
ttatgtaagc
cactgagcgt

cgcgtaatct
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ccaccaccac
tgctgccacc
gggttttttg
ggcgcattaa
gccctagegce
ccccgtcaag
ctcgacccca
acggtttttc
actggaacaa
atttcggcct
aaaatattaa
atttgtttat
aaactcatcg
tttttgaaaa
ggcaagatcc
tttccececteg
cggtgagaat
acgctcgtca
agcgagacga
ccggcegeagyg
taatacctgg
agtacggata
gaccatctca
tggcgcatcg
gcgagcccat
gcaagacgtt
agacagtttt
cagaccccgt

gctgcttgca

64

caccactgag
gctgagcaat
ctgaaaggag
gcgcggcggyg
ccgctccecttt
ctctaaatcg
aaaaacttga
gccctttgac
cactcaaccc
attggttaaa
cgtttacaat
ttttctaaat
agcatcaaat
agccgtttcet
tggtatcggt
tcaaaaataa
ggcaaaagtt
tcaaaatcac
aatacgcgat
aacactgcca
aatgctgttt
aaatgcttga
tctgtaacat
ggcttcccat
ttatacccat
tccecgttgaa
attgttcatg
agaaaagatc

aacCaaaaaaa

atccggctgce
aactagcata
gaactatatc
tgtggtggtt
cgctttcttce
ggggctccct
ttagggtgat
gttggagtcc
tatctcggtc
aaatgagctg
ttcaggtggc
acattcaaat
gaaactgcaa
gtaatgaagg
ctgcgattcc
ggttatcaag
tatgcatttc
tcgcatcaac
cgctgttaaa
gcgcatcaac
tccecggggat
tggtcggaag
cattggcaac
acaatcgata
ataaatcagc
tatggctcat
accaaaatcc
aaaggatctt

ccaccgctac

taacaaagcc
accccttggg
cggattggcg
acgcgcagcg
ccttecttte
ttagggttcc
ggttcacgta
acgttcttta
tattcttttg
atttaacaaa
acttttcggg
atgtatccgc
tttattcata
agaaaactca
gactcgtcca
tgagaaatca
tttccagact
caaaccgtta
aggacaatta
aatattttca
cgcagtggtg
aggcataaat
gctacctttg
gattgtcgca
atccatgttg
aacacccctt
cttaacgtga

cttgagatcc

cagcggtggt

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280
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ttgtttgccg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga
tttacggttc
tgattctgtg
aacgaccgag
tctccttacg
tgctctgatg
tggctgcgcc
cggcatccgc
caccgtcatc
gcgattcaca
ttaatgtctg
ctgatgcctc
agaggatgct
agggtaaaca
gccagcgcett
tgcagatccg
cacggaaacc
cgcttcacgt
agcctagccg
cggcgataat
gagcgagggc

agcgaaagcyg

gatcaagagc
aatactgtcc
cctacatacc
tgtcttaccg
acggggggtt
ctacagcgtg
ccggtaagcg
tggtatcttt
tgctcgtcag
ctggcctttt
gataaccgta
cgcagcgagt
catctgtgcg
ccgcatagtt
ccgacacccg
ttacagacaa
accgaaacgc
gatgtctgcc
gcttctgata
cgtgtaaggg
cacgatacgg
actggcggta
cgttaataca
gaacataatg
gaagaccatt
tcgctcgegt
ggtcctcaac
ggcctgcttce
gtgcaagatt

gtcctcgecg
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taccaactct
ttctagtgta
tcgctctgcet
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg
atagtcctgt
gggggcggag
gctggeccttt
ttaccgcctt
cagtgagcga
gtatttcaca
aagccagtat
ccaacacccg
gctgtgaccg
gcgaggcagc
tgttcatccg
aagcgggcca
ggatttctgt
gttactgatg
tggatgcggce
gatgtaggtyg
gtgcagggcyg
catgttgttg
atcggtgatt
gacaggagca
tcgccgaaac
ccgaataccg

aaaatgaccc

65

ttttccgaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagcttg
aagcgccacg
aacaggagag
cgggtttcgce
cctatggaaa
tgctcacatg
tgagtgagct
ggaagcggaa
ccgcatatat
acactccgct
ctgacgcgcc
tctccgggag
tgcggtaaag
cgtccagctc
tgttaagggc
tcatgggggt
atgaacatgc
gggaccagag
ttccacaggg
ctgacttccg
ctcaggtcgc
cattctgcta
cgatcatgcg
gtttggtgge
caagcgacag

agagcgctgc

gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgaggyg
cacctctgac
aacgccagca
ttctttectyg
gataccgctc
gagcgcctga
ggtgcactct
atcgctacgt
ctgacgggct
ctgcatgtgt
ctcatcagcg
gttgagtttc
ggttttttcc
aatgataccg
ccggttactg
aaaaatcact
tagccagcag
cgtttccaga
agacgttttg
accagtaagg
cacccgtggg
gggaccagtyg
gccgatcatc

cggcacctgt

tcagcagagc
tcaagaactc
ctgccagtgg
aggcgcagcg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgtcg
acgcggcctt
cgttatcccc
gccgcagcecg
tgcggtattt
cagtacaatc
gactgggtca
tgtctgctcc
cagaggtttt
tggtcgtgaa
tccagaagcg
tgtttggtca
atgaaacgag
gaacgttgtg
cagggtcaat
catcctgcga
ctttacgaaa
cagcagcagt
caaccccgcce
gccgccatgce
acgaaggctt
gtcgcgctcce

cctacgagtt

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080
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gcatgataaa
aggagctgac
tgagctaact
cgtgccagct
gccagggtgg
tggccctgag
tgtttgatgg
actaccgaga
agcgccatct
tgcatggttt
tgaatttgat
gaacttaatg
acgcccagtc
gagacatcaa
tggtcatcca
accgccgctt
cccagttgat
agactggagg
cggttgggaa
gaaacgtggc
tctgcgacat
gggcgctatc
acgctctccc
gagcaccgcc
cacggggcct
ccgatcttcc
ggtgatgccg
atacgactca

tttaacttta

gaagacagtc
tgggttgaag
tacattaatt
gcattaatga
tttttectttt
agagttgcag
tggttaacgg
tatccgcacc
gatcgttggce
gttgaaaacc
tgcgagtgag
ggcccgctaa
gcgtaccgtce
gaaataacgc
gcggatagtt
tacaggcttc
cggcgcgaga
tggcaacgcc
tgtaattcag
tggcctggtt
cgtataacgt
atgccatacc
ttatgcgact
gccgcaagga
gccaccatac
ccatcggtga
gccacgatgce
ctatagggga

agaaggagat
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ataagtgcgg
gctctcaagg
gcgttgcgcet
atcggccaac
caccagtgag
caagcggtcc
cgggatataa
aacgcgcagc
aaccagcatc
ggacatggca
atatttatgc
cagcgcgatt
ttcatgggag
cggaacatta
aatgatcagc
gacgccgcett
tttaatcgcc
aatcagcaac
ctccgccatc
caccacgcgg
tactggtttc
gcgaaaggtt
cctgcattag
atggtgcatg
ccacgccgaa
tgtcggcgat
gtccggcegta
attgtgagcg

atacc

66

cgacgatagt
gcatcggtcg
cactgcccgce
gcgcggggag
acgggcaaca
acgctggttt
catgagctgt
ccggactcgg
gcagtgggaa
ctccagtcgce
cagccagcca
tgctggtgac
aaaataatac
gtgcaggcag
ccactgacgc
cgttctacca
gcgacaattt
gactgtttgce
gccgcttcecca
gaaacggtct
acattcacca
ttgcgccatt
gaagcagccc
caaggagatg
acaagcgctc
ataggcgcca
gaggatcgag

gataacaatt

catgccccgce
agatcccggt
tttccagtcg
aggcggtttg
gctgattgcc
gccccagcag
cttcggtatc
taatggcgcg
cgatgccctc
cttccecgttce
gacgcagacg
ccaatgcgac
tgttgatggg
cttccacagc
gttgcgcgag
tcgacaccac
gcgacggcgc
ccgccagttg
ctttttcceg
gataagagac
ccctgaattg
cgatggtgtc
agtagtaggt
gcgcccaaca
atgagcccga
gcaaccgcac
atctcgatcc

cccctctaga

gcccaccgga
gcctaatgag
ggaaacctgt
cgtattgggc
cttcaccgcc
gcgaaaatcc
gtcgtatccc
cattgcgccc
attcagcatt
cgctatcggce
cgccgagaca
cagatgctcc
tgtctggtca
aatggcatcc
aagattgtgc
cacgctggca
gtgcagggcc
ttgtgccacg
cgttttcgca
accggcatac
actctcttcc
cgggatctcg
tgaggccgtt
gtccecececgge
agtggcgagc
ctgtggcgcc
cgcgaaatta

aataattttg

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5785
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<210>
<211>
<212>
<213>

<220>
<223>

<400>
tccatgacgt tcctgacgtt

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

<220>
<223>

<400>

Met

1

Gly

Phe

Thr

Arg

65

Gly

Leu

Leu

Gly

Ala

Gly

Arg

Pro

50

Lys

Pro

Gln

Gly

Gln
130

145
20
DNA

Artificial seguence
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