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SEQUENCE LISTING

<110> Boehringer Ingelheim Pharma GmbH & Co. KG
<120> SM-protein based secretion engineering
<130> P01-2308

<160> 44

<170> PatentIn version 3.3

<210> 1

<211> 33

<212> DNA

<213> Artificial

<220>

<223> ORP70

<400> 1

cgcggatcca ccatggcggc ggcggcggca gcg 33
<210> 2

<211> 36

<212> DNA

<213> Artificial

<220>

<223> ORP71

<400> 2

ccgctcgagt tacttttgtc caagttgtga caactg 36
<210> 3

<211> 36

<212> DNA

<213> Artificial

<220>

<223> ORP69

<400> 3

cgcggatcca ccatggcgcc gccggtggca gagagg 36
<210> 4

<211> 32

<212> DNA

<213> Artificial

<220>

<223> ORP66

<400> 4

ccctcgaget attcatcttt aattaaggag ac 32
<210> 5§

<211> 27

<212> DNA

<213> Artificial

<220>

<223> ORP29 5
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<400> 5
ctcagatctg cggcggcggc ggcagceg 27

<210> 6

<211> 33

<212> DNA

<213> Artificial

<220>
<223> ORP30

<400> 6
accgtcgacc ttttgtccaa gttgtgacaa ctg 33

<210> 7

<211> 35

<212> DNA

<213> Artificial

<220>
<223> ORP9

<400> 7
cgcgcggecg caccatggcg gcggcggcgg cagcg 35

<210> 8

<211> 36

<212> DNA

<213> Artificial

<220>
<223> ORP10

<400> 8
ccgggatcct tacttttgtc caagttgtga caactg 36

<210> 9

<211> 27

<212> DNA

<213> Artificial

<220>
<223> ORPS

<400> 9
cccccgggat ggtgagcaag ggcgagg 27

<210> 10

<211> 27

<212> DNA

<213> Artificial

<220>
<223> ORP6

<400> 10
tttctagatt acttgtacag ctcgtcc 27

<210> 11

<211> 38

<212> DNA

<213> Artificial
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<220>
<223> ORP15

<400> 11
cgcgcggecg caccatggcg ccgccggtgg cagagagg 38

<210> 12

<211> 32

<212> DNA

<213> Artificial

<220>
<223> ORP16

<400> 12
ccggatccct attcatcttt aattaaggag ac 32

<210> 13

<211> 29

<212> DNA

<213> Artificial

<220>
<223> ORP127

<400> 13
cccaagcttt gcgcgacagg acccacgag 29

<210> 14

<211> 33

<212> DNA

<213> Artificial

<220>
<223> ORP128

<400> 14
cgcgtcgact tatccaacgg ttatggtgat gcc 33

<210> 15

<211> 27

<212> DNA

<213> Artificial

<220>
<223> ORP136

<400> 15
ggaagatcta tcccgcggaa acgctac 27

<210> 16

<211> 27

<212> DNA

<213> Artificial

<220>
<223> ORP137

<400> 16
cccaagcttt caagcaagga agaccac 27
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<210> 17
<211> 16
<212> DNA
<213> Artificial

<220>
<223> seap_forward

<400> 17
aggcccggga caggaa 16

<210> 18

<211> 20

<212> DNA

<213> Artificial

<220>
<223> seap_reverse

<400> 18
gccgtccttg agcacatagc 20

<210> 19

<211> 25

<212> DNA

<213> Artificial

<220>
<223> samy_forward

<400> 19
aaagctcaat atcttcaagc cattc 25

<210> 20

<211> 21

<212> DNA

<213> Artificial

<220>
<223> samy_reverse

<400> 20
aacacgacat cggcgtacac t 21

<210> 21

<211> 22

<212> DNA

<213> Artificial

<220>
<223> vegfl2l_forward

<400> 21
cttgctgctc tacctccacc at 22

<210> 22

<211> 21

<212> DNA

<213> Artificial

<220>
<223> vegfl2l_reverse
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<400> 22
tgattctgcc ctcctcctte t

<210> 23

<211> 57

<212> RNA

<213> Artificial

<220>

<223>  pRP5-1_ shRNAslyl_1

<400> 23

071219_P01-2308_3.ST25.txt

uuuggaagua aacuggaaga uauuuucaag agaaauaucu uccauuuacu ucuuuuu

<210> 24

<211> 58

<212> RNA

<213> Artificial

<220>

<223> PpRP5-2_ shRNAslyl 1

<400> 24

cuagaaaaag aaguaaacug gaagauauuu cucuugaaaa uaucuuccag uuuacuuc

<210> 25

<211> 60

<212> RNA

<213> Artificial

<220>

<223> PpRP6-1_ shRNAslyl_ 2

<400> 25

uuuggcagug aaacuagaca agaaauucaa gagauuucuu gucuaguuuc acugcuuuuu

<210> 26

<211> 60

<212> RNA

<213> Artificial

<220>

<223> pRP6-2_ shRNAslyl 2

<400> 26

cuagaaaaag cagugaaacu agacaagaaa ucucuugaau uucuugucua guuucacugc

<210> 27

<211> 60

<212> RNA

<213> Artificial

<220>

<223> pRP7-1_ shRNAsTyl_ 3

<400> 27

uuugggaggc aacuacauug aauauuucaa gagaauauuc aauguaguug ccuccuuuuu

<210> 28

<211> 60

<212> RNA

<213> Artificial

Seite 5

21

57

58

60

60

60



071219_pP01-2308_3.ST25.txt

<220>
<223> PpRP7-2_ shRNAslyl_3
<400> 28

cuagaaaaag gaggcaacua cauugaauau ucucuugaaa uauucaaugu aguugccucc

<210> 29

<211> 60

<212> RNA

<213> Artificial

<220>

<223> pRP12-1_shRNAmuncl8c_1
<400> 29

uuugcacaug aaucucaggu guauauucaa gagauauaca ccugagauuc auguguuuuu

<210> 30

<211> 60

<212> RNA

<213> Artificial

<220>

<223> pRP12-2_shRNAmuncl8c_1
<400> 30

cuagaaaaac acaugaaucu cagguguaua ucucuugaau auacaccuga gauucaugug

<210> 31

<211> 60

<212> RNA

<213> Artificial
<220>

<223> pRP14-1_shRNAmuncl8c_2

<400> 31
uuuggcuuga agacuacuac aagauuucaa gagaaucuug uaguagucuu caagcuuuuu

<210> 32

<211> 60

<212> RNA

<213> Artificial

<220>

<223> pRP14-2_shRNAmuncl8c_2
<400> 32

cuagaaaaag cuugaagacu acuacaagau ucucuugaaa ucuuguagua gucuucaagc

<210> 33

<211> 60

<212> RNA

<213> Artificial

<220>

<223> pRP38-1_shRNAmuncl8c_3
<400> 33

uuugcgccag aaacccagag cuaauuucaa gagaauuagc ucuggguuuc uggcguuuuu
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

071219_pP01-2308_3.5T25.txt
34
60
RNA
Artificial

pRP38-2_shRNAmuncl8c_3
34

cuagaaaaac gccagaaacC cagagcuaau ucucuugaaa uuagcucugg guuucuggcg

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

<220>
<223>

<400>

35

60

RNA
Artificial

pRP39-1_shRNAmuncl8c_4
35

uuuggcugaa uaaacccaag gauaauucaa gagauuaucc uuggguuuau ucagcuuuuu

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

<220>
<223>

<400>

36

60

RNA
Artificial

pRP39-2_shRNAmuncl8c_4
36

cuagaaaaag Cugaauaaac ccaaggauaa ucucuugaau uauccuuggg uuuauucagc

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

<220>
<223>

<400>

37

60

RNA
Artificial

pRP9-1_shRNAcontrol
37

uuugcacaag cuggaguaca acuacuucaa gagaguaguu guacuccagc uuguguuuuu

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

<220>
<223>

<400>

38

60

RNA
Artificial

pRP9-1_shRNAcontrol
38

cuagaaaaac acaagcugga guacaacuac ucucuugaag uaguuguacu ccagcuugug

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

<400>

39

592

PRT

Homo sapiens

39

Met Ala Pro Pro val Ala Glu Arg Gly teu Lys Ser val val Trp Gln
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Lys

Lys

Cys

Ile

65

Ile

Ser

Phe

Ser

Ser

145

Ser

Met

Gly

Gln

Ser

225

Gly

Met

Thr

Ile

Ile

Tyr

Thr

Lys

Cys

Ile

130

Gln

Pro

Ala

val

Leu

210

Leu

Phe

Ala

Asp

Lys

Met

35

Met

Lys

Pro

ser

Pro

115

Arg

val

ASp

Asp

Arg

195

val

Ile

Asp

Tyr

Gly

Ala

20

Leu

Thr

Asn

Thr

Glu

100

Asp

Arg

Tyr

Pro

GIn

180

Tyr

Glu

Lys

Pro

Asp

260

Lys

Thr

Leu

Asp

Arg

ser

85

Asn

Asn

Cys

Thr

Lys

Lys

Gly

val

245

Leu

Glu

val

Asp

Leu

Glu

70

Lys

Lys

Leu

Lys

Leu

150

Asn

val

Ser

Lys

Lys

230

Ser

Leu

Lys

Phe

Glu

Leu

55

Pro

Ser

Tyr

Phe

Glu

135

Asp

Ala

Thr

Lys

Leu

215

Thr

Thr

Pro

Glu

071219_P0%62308_3.STZS.txt

Asp

Phe

40

Glu

val

val

Lys

Asn

120

Ile

val

Lys

val

Pro

200

Glu

His

val

Ile

Ala

ASp
25

Thr
Glu
Arg
Asp
Ala
105
Lys
Asn

Pro

Gly

Asp
Ser
Leu
Glu

265

Ile

Cys

Thr

Gly

Gln

cys

90

Ala

Ile

Ile

Asp

Asp

Tyr

Gln

His

250

Asn

Lys

Lys

Ile

Met

75

Phe

Tyr

Lys

Ser

Ala

155

Asp

Thr

Asn

Tyr

Leu

235

Glu

Asp

Lys

Leu

Thr

60

Lys

Leu

Ile

Ala

Phe

140

Phe

Ala

Leu

Ala

Lys

220

Leu

Leu

Thr

Leu Glu Glu

Seite 8

Glu

Leu

45

val

Ala

His

Tyr

Ser

125

Ile

Tyr

Ile

Asp

Ser

205

Ile

Ile

Thr

Tyr

Glu

Gly

30

Ala

val

Leu

Asp

Phe

110

Cys

Pro

Tyr

Met

Glu

190

Lys

Asp

Ile

Phe

Lys

270

Asp

15

Glu

Ser

Glu

Tyr

Phe

95

Thr

ser

His

Cys

Glu

175

Asn

Leu

Glu

Asp

Gln

255

TYyr

Asp

Trp

Cys

ASn

Phe

80

Asp

Lys

Glu

Tyr

Thr

Pro

Ala

Lys

Arg

Ala

Lys

Leu



Trp

Pro

305

Lys

Phe

ASp

Glu

385

Asn

Gly

Glu

Ile

Ala

465

Ile

Tyr

Ala

Ser

Arg

val

290

Lys

Thr

Arg

Cys

Gln

370

Ser

cys

Thr

Asn

val

450

Glu

Met

Cys

Arg

530

Cys

275

Arg

Leu

Ser

Lys

Met

355

Asp

Met

Asp

Thr

Glu

435

Pro

Glu

Glu

Ser

Gln

515

Leu

Ala

Ile

Met

Leu

Gln

340

Asn

Leu

Arg

Lys

Glu

420

Ser

Gln

Thr

Asp

Gin

500

Lys

Ile

Tyr

Arg

Lys

Ser

325

Ile

Lys

Ala

val

Ile
405

‘Glu

Asp

Ser

Phe

Ala

485

cys

Pro

val

Glu

His

Glu

310

Ala

Thr

Phe

Leu

Leu

390

Arg

Asn

Met

Gln

Gin

470

Ile

Pro

Arg

Phe

val

Arg

295

Ile

Leu

Lys

Lys

Gly

Leu

Ala

Leu

Ile

Gln

455

Leu

Asp

Ala

Ala

val

535

Ser

071219_pP01-2308_3.ST25.txt

280

His

Ser

Thr

Gln

Leu

360

Thr

Pro

Ile

Asp

Ser

Asn

val

Asn

520

Ile

Gln

Ile

Ser

Gln

val

345

Asn

Asp

val

Leu

Lys

Arg

Arg

Tyr

Gly

Ala

Ala

Thr

Leu

330

val

Ile

Ala

Leu

Leu

410

Leu

Trp

Pro

Trp

Leu

490

Asn

Leu

Gly

285

val val Leu Glu

Lys

Met

His

Glu

Glu

Leu

395

Tyr

Ile

Ser

Leu

Thr

475

Asp

Gly

Glu

Ile

300

Lys

Lys

Leu

Lys

Gly

Asn

Ile

Gln

Tyr

ser

Ser

Asp

Thr
540

His Lys Ser

Seite 9

Ala

Lys

Asn

Leu

365

Gln

Lys

Phe

Asn

Leu

445

Lys

Phe

Lys

Gly

Arg

Tyr

Cys

Thr

Met

Leu

350

Cys

Lys

Asn

Ser

val

430

Gly

Asp

Ile

Glu

Ala

510

Lys

Ser

Glu

Glu

Glu

Pro

335

Ala

Lys

val

His

Ile

415

Lys

val

Arg

Lys

Asn

Glu

val

Ile

Gly

His

Glu

Thr

Lys

Ile

Pro

Ser

Asp

Pro

Ser

Gly

val

Ile



545

071219_pP01-2308_3.ST25. txt

550

555

560

Ile Gly Ser Thr His val Leu Thr Pro Lys Lys Leu Leu Asp Asp Ile

565

570

Lys Met Leu Asn Lys Pro Lys Asp Lys val Ser

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

<400> 40
accccaacgc

40
2522
RNA

cgcagugucg
cagaagauaa
cuuuuagaug
gaagaaggua
aaagcucuuu
gcaaguaaau
gauaaucucu
auaaauvauuu
uucuauuacu
acaauggcug
uauaaaagua
gaagacuacu
uuaauaauug
gcaauggcau
aaagaaaagg
cauauugcgg
aaagcaacag
cauuuccgaa
aauaaguuca
acugaugcag
aacaaaaauc
aauggaacua
agugacauga
ggcaaaccgu

ccuuuuauca

580

Homo sapiens

cgcuucugcg
ggaagauggc
aagcaacagu
aauuuaccac
uuacuguugu
auuucaucac
cggagaacaa
uuaacaaaau
ccuucauucc
guuauagucc
accagauagu
aaccucuaga
acaagauuga
aucguggcuu
augaucuacu
aggccauccu
uuguguuaga
aaggaaagac
aacagauuac
agcuuaauau
aaggacagaa
augauaauug
cggaagaaaa
uucguaacug
uaagaaagga

aagauauuau

gccaaaguag
gccgecggug
guuugaugac
uaagcuuuug
agagaauauu
uccgacauca
guauaaagca
uaaggcuucu
acaugaaucu
agacccuggu
uacagugugu
uaaugccagu
ugaaaagagc
ugauccugug
accaauugag
ugaagaagaa
ggaaauuccc
aucacuuagu
uaagcaaguu
agaaaagcuc
ggugaaagau
ugauaaaaua
uuuggacagg
gaguuaccuu

ucggucugca

ggaggaugcu

585

guugggagug
gcagagaggg
ugcaagaaag
gcaucguguu
uauaagaacc
aagucuguag
gcauauauuu
ugcuccaagu
cagguguaua
aaugcaaagg
gccaccuugg
aagcuugcac
cuaauaaagg
uccacugucc
aaugauacau
gaugaccucu
aagcuuauga
gcucuuaccc
guccaucuua
ugcéaaacug
uccaugcgag
agagcaauuc
uugauccaga
gguguuccca
gaagaaacuu

auugauaaua

575

Leu Ile Lys Asp Glu
590

gaagguggug
ggcuaaagag
aaggcgaaug
gcaaaaugac
gugaaccugu
auuguuucuu
acuucacuga
caauaagaag
cucuugaugu
gaaaagaugc
augaaaaucc
agcuuguuga
guaaaacuca
ugcaugaacu
acaaauauaa
ggguuagaau
aagaaauuuc
agcugaugaa
acuuagcaga
aacaggaccu
uacuccuucc
uacuuuvauau
auguaaagau
uuguucccca
uucagcucuc

gauuagauuc

Seite 10

gcugcugcuc
cgucgugugg
gaagauaaug
agaucuucua
cagacaaaug
acaugauuuu
cuuuugcccu
auguaaagaa
accagaugca
cauuauggaa
cggaguaaga
aaaaaagcuu
uucacagcuc
gaccuuucag
aacagaugga
ucgacaucga
aucaacaaag
aaagaugccc
agauugcaug
ggcacuugga
aguucuacuc
cuucaguauu
agaaaaugag
aucucaacaa
ucgguggaca

aaaagaaugg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



ccauauuguu
aaacccagag
auuggaggga
uccugugaag
auaaagaugc
uuuuuggagg
cugucaugua
cuuaaggaac
gcugcuuugu
cuuuggagga
aauuacccau
adugauuuua
auuguuuccu
ucagucauua
aagaacacaa
augaacauuc
da

<210>
<211>
518
<400>

41
642
PRT
Homo

41

Met Ala Ala
1

Glu Arg G1n

His Ile Lys

35

Asp Arg Phe

50

Leu
65

Arg Asp

Asp Pro Ile

Glu Asn Ile

cccagugucc
cuaauuauuu
ucacauacuc
uuauuauugg
ugaauaaacc
guuuagagau
auuuaaacaa
uguuuaugau
agaugaugag
gaauauauua
uggauacuua
aauaaagaga
cuaaguguag
auagaaaugg
uuuuauauaa

uaagagaaaa

sapiens

071219_pP01-2308_3.ST25.txt

agcaguaugg
agaagaccga
ugaagugcgu
uucuacacau
caaggauaaa
ucuuacuaau
uguaaauauu
uauuacugga
aagaaauguu
gaguuguggg
uaucuaaaag
uuguaaaagu
uuuuucuuuc
agugauuuca
uuuugaaauc

uaaauauaga

aaugguucag
aaaaaugggu
ugugcuuaug
guuuuaacac
gucuccuuaa
auguugaacu
uuauggaaua
uuugucauuu
aaagugcuuu
uaauuuuuca
ucucaugcug
aaaaaacugu
aacuaaaauu
caguguguac
auguauguuu

duuuaaaaaa

gagcuguaag
caaagcugau
aaguuucuca
ccaaaaagcu
uuaaagauga
aaaauagaaa
auggcuuuuc
uugauaauuu
cuaaaaggaa
cagccaccua
aaguauaguu
aaauguauau
caguuuaugu
uguuuugcca
aaauuagaaa

uuaaaaaaaa

Ala

Thr

20

Asn

Gly

Met

Pro

Asp

Ala

5

val

Ser

Gln

Gly

Asp

85

Arg

Ala

Ala

Thr

Asp

Ile

70

val

Met

Ala

Leu

Gly

Ile

55

Thr

Pro

Cys

Thr

Lys

Glu

40

Ile

Leu

Ala

Gln

Ala

Arg

25

Pro

Ser

His

val

Asp

Ala Ala Ala

10

Met Leu Asn

val Trp Lys

Leu
60

Pro Leu

Leu Leu Leu

75

Tyr Phe val

90

Leu Arg Asn
Seite 11

Ala

Phe

val

45

Ser

His

Met

Gln

Ser

Asn

30

Leu

val

Ser

Pro

Leu

ugcucgccag
uguuuuugua
ggcacauaaa
guuggaugau
auagcauuuc
gaaaauguug
aaauacauuu
aaauauugcu
auuuuuucac
uguacauacu
uuugggaaag
guaugauaga
guaaaauaau
cauacuucua
accaaaaauc

dadadadaaaa

Ile
15

Arg

val Pro

Ile Tyr

Lys Glu

Asp Arg

80

Thr Glu

95

Tyr Glu

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2522



Ser

Asp

Lys

145

Phe

Asn

Ile

Ile

Leu

225

Phe

Leu

His

Leu

Ala

305

Pro

val

Asp

Glu

Tyr

Ile

130

val

val

Arg

val

Ile

210

Asp

Thr

Leu

Thr

Asn

290

Gly

val

Ala

Glu

Gly

Tyr

115

Ala

Phe

Leu

Pro

Asp

Arg

Lys

Gly

val

Trp

Arg

Ala

Asp

Glu

val

355

Ala

100

Leu

Asn

Asp

Cys

Asp

Ser

Cys

Lys

Asp

Leu

260

Thr

val

Arg

Lys

Ser

340

Lys

Ile

Asn

Ala

Gln

Asn

165

Ile

Leu

Ser

Leu

Thr

245

val

Tyr

Asn

Pro

Phe

325

val

Arg

ser

Phe

Ala

Tyr

150

GIn

Thr

Phe

Arg

230

Leu

Asp

Gln

Leu

Lys

Trp

Gln

Leu

Met

071219_pP01-2308_3.ST25.txt
105 110

Ile Ser Ala Ile Ser Arg Ser Lys

Leu

135

Leu

Asn

Asp

Cys

Gly

Arg

Ala

Glu

295

Arg

Gln

Gln

Lys

Leu

120

Ala

Asn

Lys

Thr

Phe

200

Thr

Asn

Ala

Asn

Leu

280

Glu

Lys

Lys

Glu

Ser

360

ser

Ala

Phe

Glu

Glu

185

Phe

Ala

Leu

Gly

Ile

265

val

Ser

Asn

His

Leu

345

Ile

Asp

Ser

Ile

Leu

170

Met

val

Ala

Arg

Gln

250

Asp

His

sSer

Lys

Lys

Glu

Met

Ala

Thr

155

val

Glu

Thr

Glu

Asp

235

Phe

Leu

Asp

Gly

Ser

Gly

val

140

Leu

Ser

Thr

Leu

Met

220

Ala

Ser

Ala

val

val

300

Ser

Ser

Tyr

Leu

Asn Thr Ala
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125

Thr

Glu

Tyr

val

Arg

Phe

Thr

Leu

285

Glu

Tyr

Pro

Arg

Glu

365

Lys

Gln

Asp

Arg

Met

190

Ala

Ala

Asn

Gln

Pro

270

Asp

Asn

Asp

Phe

Ala

350

Gly

Leu

Leu

val

Asp

Ala

175

Asp

val

val

sSer

Arg

Leu

Phe

Ser

Leu

Pro

335

Gln

Glu

Thr

Glu

Met

160

Ile

Thr

Pro

Lys

Leu

240

Pro

His

Pro

Thr

320

Glu

Glu

Asp

Ser



Ala

385

Leu

Lys

Thr

Thr

Gln

465

Thr

Lys

Thr

Gln

Leu

545

Pro

Asn

val

Asp

Glu

625

GlIn

370

val

His

Leu

Leu

Pro

450

Gln

ASp

Ala

Thr

Phe

530

Pro

Glu

Asp

Phe

Ser

Thr

Asp

Ala

Ala

Phe

Lys

515

val

val

Thr

Ser

val
595

Ser

Asn

val

420

Lys

Asp

Pro

Gly

Thr

500

Pro

Met

Thr

Asp

Ser

580

val

Tyr Ile Lys

610

Leu

Lys

Phe

Asn

Leu

val

405

Tyr

Ser

Lys

Ser

Cys

485

Lys

Met

Glu

Arg

Gly

Gly

Ala

Pro

390

Ala

Phe

Leu

Met

Glu

470

Asn

Met

Gly

Gly

Ile

550

Tyr

Pro

Gly

Lys

Thr
630

375

Glu Leu Leu Glu

Thr

Glu

Leu

Leu

Ala

Leu

val

535

Leu

Arg

Arg

Gly

Gln

615

Gln
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380

Ala

Tyr

Asp

440

Leu

Asp

Asn

Ser

Leu

520

Lys

Asp

Tyr

Asn

Asn

600

Gly

Phe

val

Glu

425

Ile

Phe

Leu

Pro

Ala

505

Ser

Asn

Asn

Phe

Tyr

Lys

Ile

395

Leu Glu His
410

Glu Lys Ile

Ile Ser Asp

Leu Ile Tyr
460

Glu GIn Tyr
475

Leu Gln Tyr
490

Pro Ala Ser

Arg val Met

Leu val Leu
540

Leu Met Glu
555

Asp Pro Lys
570

Asn Pro Phe
Ile Glu Tyr
His Ile Leu

620

Lys GIn Leu
635
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Ile

Met

Pro

445

Tyr

Lys

Ile

Tyr

Asn

525

Lys

Met

Met

Gln

Gln

605

Tyr

Ser

Lys Lys Arg Leu

Lys

Ser

430

Asp

Ile

Lys

Lys

Gly

510

Thr

Gln

Lys

Leu

Glu

590

Asn

Gly

Gln

Ile

Ala

415

Lys

Ala

ser

Ala

Gln

495

Ser

Gly

Gln

Ser

Arg

Ala

Leu

Cys

Leu

Arg
Thr
Gly
Thr
Leu
480
Trp
Thr
Ser
Asn
Asn
560
Gly
Ile

val

Ser



42
2172
RNA

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

<400> 42
gggcaguggc

gccaguauuc
cauvauuaaaa
caagauauaa
caucugcuuu
augccaacug
ucauauuauu
gcagcguuag
uuuauuacuu
uaucgugcca
auaguugaca
ucaagaggaa
cuaagagaug
uuccagaggc
cauacuugga
aauuuggaag
aacaagaagu
ccauucccag
gaugagguca
aguaugcuuu
cuugagaaaa
auaaaggcaa
acucuggaua
aaaaugaggu
uuggagcaau
aucaaacagu
accacuaaac
gaaggaguga

aaucuuaugg

augcugcggg

Homo sapiens

ucgugggagc
gggaaaggca
acagcacagg
ucucuccucu
uacacucuga
aagaaaauau
uaaauuuuau
cagcuagugc
uggaagauga
uuaacaggcc
gccucuucug
cagcagcaga
caagaaacag
ccuuauuagu
cauaucaagc
aaucuucagg
cuuaugauuu
aaguugcaga
aacgacuuaa
cugacaauac
aaagacuuau
gaaaauugga
aaucucuucu
uguuucuuau
auaaaaaagc
ggaaggcuuu
caaugggucu
agaaccuggu
agaugaaguc

gcaaugacag
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caagauggcg
gacaguggcu
agaaccagua
gcuaucugug
ucgagauccu
ugacagaaug
uucugcuauu
aguaacacaa
uauguuugua
agauaucaca
cuuuuuuguu
aaugguagca
ucuuuuuaca
ccuuguugac
auuggugcac
aguggaaaac
aacuccgguu
aucaguucag
aagcauuaug
cgcuaagcua
ugaucuccau
uguauauuuu
agauauaaua
cuauuauvaua
uuuaacugau
uaccaagaug
uuuaucacga
uuugaaacag
aaaccccgaa

cucaguuccc

gcggcggcegg
uugaagcgua
uggaagguac
aaggagcuaa
auuccagaug
ugccaggauc
ucaagaagua
guagccaagg
uuauguaauc
gacacggaaa
acucugggug
gugaaacuag
ggugauacac
agaaacauag
gauguacugg
ucuccagcug
gauaaauuuu
caagaacuag
ggacuagaag
acaucagcug
acaaauguug
gaauaugaag
ucagacccug
agcacacagc
gcaggaugca
gccucagcuc
gucaugaaua
caaaaucuac
acugaugacu

agaaauaaaa
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cagcgacagc
uguugaauuu
ucauuuauga
gagacauggg
uuccugcagu
uucgaaauca
aacuggaaga
uuuuugacca
aaaauaagga
uggaaacugu
cuguuccuau
acaagaaacu
uuggagcugg
auuuggcaac
auuuccauuu
gugcuagacc
ggcaaaaaca
aaucuuacag
gggaagauga
uuaguucuuu
ccacugcugu
aaaaaauaau
augcaggaac
aagcaccuuc
accuuaaucc
cggccagcua
caggaucaca
cuguuacucg
auagauauuu

auccauucca

agcagcagca
caaugugccu
cagauuuggc
aaucacucug
auacuuugua
acuauaugaa
uauugcaaau
auaucucaau
gcuuguuuca
uauggacacu
aaucagaugu
ucgagaaaau
ccaauucagc
uccuuuacau
aaacaggguu
aaagagaaaa
uaaaggaagu
agcacaggaa
aggagccaua
gccagaacuc
uuuagaacau
gagcaaaacu
uccagaagau
ugaggcugau
uuuacaauau
uggcagcacu
guuugugaug
uauuuuggac
ugaucccaaa

agaggccauu

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



guuuuugugg
gggaaacaag
auaaaacagu
acuuggaaug
cuguaacagu
uacuuaauau
aaaaaaaaaa
43

376
PRT

Homo

43

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

<400>
Met val val
1

Leu

val Leu

Ala
35

Gln

Ala Ala

50

Glu

Thr His

65

Leu

Arg val Ala

Glu Leu Glu

Glu
115

Leu Leu

Glu Asn Gln

130

Glu Glu Glu

145

Ser Ala Glu

Leu Pro

ugggaggagg
gcaaacacau
ugucacaacu
uggauaaaug
guccuaacag
guauugauua

aa

sapiens

Ala
5

val

Leu Ser

20

Leu Pro

ser Gly
Pro

Ser

GlIn
85

Ala

Gln Gln

100

Asn Gln

Glu

Leu

Ala Glu

Ala

Gly

Leu

Gly

Glu

70

Thr

val

Leu

Arg

Ala
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caacuacauu

gaauaucaga

aucuuguuga

uuuauauggc ugcagugagc uuuuuaaugc

uggacaaaag
uaaaaagaag
ugaaaaucag

daaagaaacau

Ala Pro

Gln

Pro

val
40

Met

Leu Pro

55

Glu Lys

Ala Arg
val Asp
Leu

Arg

Gln
135

Arg

Lys Gly

150

Ala
165

ser

Met Asp

Ala

Ser

Gly Ala

Gly Gly

uaacacagaa
aaaaguuaga
aguuauuugu

uucagaaaua

Pro Ala

10

Asn

Ala Ala

25

Ser

Pro Ala Gln

Gln Ala Arg

Ala Leu Arg

75

Asp Arg

90

Lys

Leu Glu Glu

105

Glu Lys Thr

Leu Gly Met

val
155

Asn Glu

Gly Pro val

170

Ile Asp Ser

gaaccuuacu
agagcaauau
uaauuuuuaa

aaauuucaac

Asp Gly Thr

Ala
30

Ala Gly

Gly Ala

45

Arg

Arg Gln

Arg Lys Leu

Lys Ala Arg

Gln
110

Glu Asn

His Gly Leu

Ala Leu

Arg Pro val

val Thr Pro

Ser Asp Ser
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cuacauaaag
uacacaguuc
augauaaucu
guuuccuucu
ggaaauuaua

auuguuaaaa

Pro
15

Lys
Pro Ala
ser Pro
Leu

Arg

Asn
80

Lys

Met Ser

95

Lys Leu

val val

val

Ala Gly

Pro Glu

175

Glu Ser

1860
1920
1980
2040
2100
2160
2172



Asp

Lys

Asp

Glu

Pro

Pro

305

Ser

Ser

Ser

Leu

Ile

Cys

210

Pro

Thr

His

Ser

Ser

290

val

Ser

Asp

Leu

Phe
370

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

<400>

augguggugg uggcagccgc gccgaacccg

Leu

195

Pro

Glu

sSer

Ile

Gln

275

Glu

Glu

Ser

Cys

Leu

355

Pro

44
1131
RNA

180

Leu

ser

Gly

Ser

Tyr

260

Ala

Asn

Asp

His

Gly

Gly

Gln

Gly

Pro

Pro

Ala

245

Thr

Asn

Asp

Asp

325

Tyr

val

Leu

Homo sapiens

44

ucggggcagc

ccagcccaga

cgacagcgcc

agaguagcag

caagugguag

Ile

Glu

ser

230

Lys

Lys

val

His

Leu

310

Pro

Gly

Asn

Ile

Leu

Pro

215

Ser

Leu

Pro

val

Pro

295

val

Lys

Gly

His

Ser
375
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185 190

Asp

200

Ala

Leu

Glu

Leu

val

280

Glu

Pro

Pro

Ser

Ser

360

val

ccgccuccge cgccggagec
gaggggccag cccggaggcea
ucacgcaccu gagccccgag
cucagacugc cagagaucga

auuuagaaga agagaaccaa

Asn Leu Asp Pro val Met Phe Phe

Ser Leu Glu

Ala Ser

235

Pro

Ile
250

Ala ASn

val Glu

265

Leu

Lys Ile Glu

Phe Ile val

Glu

Leu

ser
330

Sser cys

Leu Ser Pro

345

Trp Glu Asp

gccgacggga
ccggecggec
gcgagcgggg
gagaaggcgc
aagaaggcﬁc

aaacuuuugc

205

Glu
220

Leu Pro

Leu Ser Leu

Glu Leu Ile

Ile Ser

270

Pro

Ala
285

Glu Pro

Ser val

300

Lys

Ile Ser Asn

Leu Leu Asp

Phe

Ser

Phe
365

Thr

ccccuaaagu
aggcccugec
ggcugcccca
ugaggaggaa
gaaugaguga

uagaaaauca
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Glu

Ser

Arg

Glu

Leu

Glu

Leu

Met

Asn

val

val

240

Phe

Thr

Ser

Glu

Leu

320

Tyr

ser

Glu

ucugcuucug
gcucauggug
ggcgcgcaag
acugaaaaac
gcuggaacag

gcuuuuacga

60
120
180
240
300
360



gagaaaacuc
gcccugguug
ucugcugagu
gauucuggcg
aacuuggacc
cucccagagg
gggacgucau
accaagcccc
aaaaucgagg
gugaaggaag
ucauccagcc
uacggggguu
ugggaggaca

auggccuugu
cugaagagga
ccgcagcagg
guauugacuc
cagucauguu
ucuacccaga
cagccaagcu
uagucuuaga
aagcaccucu
aaccuguaga
acugcccaaa
cccuuucccce

cuuuugccaa
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aguugagaac caggaguuaa gacagcgcuu

ggcggaagcc
ugcaggccca
uucagauuca
cuucaaaugc
aggacccagu
ggaagccauu
gauacccucu
cagccccuca
agaugaccuc
gccaucuucc
auucagugac

ugaacucuuu

aaggggaaug

guugucaccc
gagucugaua
ccuuccccag
uccuuaccag
aaugaacuaa
gagacagaga
gagaaugauc
guuccggagc
ugccuacugg
auguccucuc

ccccagcuga

Seite 17

aagugaggcc
cuccagaaca
uccuguuggg
agccugccag
ccucccuuuc
uucguuuuga
gccaagcuaa
acccugaauu
uggguaucuc
augcuuacag
ugcuuggugu

uuagugucua

ggggauggau
aguggccggg
ucuccccaug
cauucuggac
ccuggaggag
ucugucagug
CcCacauauau
ugugguagug
cauugucuca
daaucugcuu
ugacugugga
adaccauucu

d

420
480
540
600
660
720
780
840
900
960
1020
1080
1131



