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1

28

DNA
Artificial

PCR primer for
1

cgtcgacatg gcgcaatggt

<2105
<21l>
<212>
<213>

<220>
<223>

<400>

2

28

DNA
Artificial

PCR primer for

2

ccagggacac cattgcgcca

<210>
<21l>
<212>
<213>

<220>
<223>

<400

3

35

DNA
Artificial

PCR primer for
3

ggttaaacgt gaggacgcct

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

<220
<223>

<400

4
35

DNA
Artificial

PCR primer for
4

ccagtctctt ctgccaggcg

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

<220>
<223>

<400>

5

33

DNA
Artificial

PCR primer for
5

human DNA CERT-S132A

gtcecctog

human DNA CERT-S132Arev

tgtcgacg

human DNACERT-S272A

ggcagaagag actgg

human DNA CERT-S27Z2Arev

tcctcacgtt taacc

human DNA CERT-138truncation
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28

28

35

35



<210> b
<211> 33
<212> DNA
<213> Arti

<220>

ficial

P01-2188_070322mitConsensus.ST25. txt
ggtgtccctg gtgtcttgag caagtggcta ctc

<223> PCR primer for human DNA CERT-138truncationrev

<400> 6

gagtagccac ttgctcaaga caccagggac acc

<210> 7
<211> 22
<212> DNA
<213> Arti

<220>

ficial

<223> SiRNA/DNA siCERT-1

<400> 7

ccacaugacu uacucauuat t

<210> 8
<211> 21
<212> DNA
<213> Arti

<220>

ficial

<223> STRNA/DNA si1CERT-?2

<400> 8

gaacagagga agcauauaat t

<210> 9
<211> 21
<212> DNA
<213> Arti

<220>

ficial

<223> sSiRNA/DNA siLacZ

<400> 9

gcggcugocy gaauuuacct t

<210> 10
<211> 1797
<212> DNA

<213> human:

<400> 10
atgtcggata

gggccgectg
caggatcgtt
acagagtatg
tttgatgaat

gatccagatc

atcagagcty
tggagcyctg
gggtagtttt
gctgcagagy
gtcgatttga

atagacagca

CERT CDNA

gaactcgtcyg
cggggtcctc
gaaaaataat
atccatctgt
tattagtgta
atggatagat

ggctcggagg
agraagtgga
gctctgagtt
cttagcaagg
aatgatagtg
gccattgaac

Seite 2

aggatccaga gacggagitct
caaactacat tcatgggtgg
actacaaatc tgaagatgaa
Ctgtcatcac acctcacgat
tttggtatct tcgtgctcag

agcacaagac tgaatctgga

33

33

21

21

21

60
120
180
240
300
360



tatggatctg
agtggctact
-ttggctgaaa
tactttgatg
gaagatgatg
aacggcaata
tttaaagggg
cattgtattg
actgagaaga
aaatcccact
gagttctttg
cagagtgaaa
tctgtgggga
tactcattac
atgaaggtat
acccatgcag
gttcogcaatyg
aatgcaatca
ttatatcttt
atagtttgta
gccaaaataa
gaaattagca
ggatgggcac
aaacgtttta

<210>
<211
<212>
<213>

<400>

11
598
PRT

11

aatccagctt
ctgcaacatc
tggaaacatt
cctgtgctga
aagatgactt
aagaaaagtt
aagcgataac
aactaatggt
aaagaagaac
ttggaggacc
atgctgttga
aggtgagatt
cacatagatt
aggatgtagg
acagaagaga
ttaaaggcgt
actgggaaac
tcatttatca
ctgtcattcy
atttttctgt
atgttgctat
gggacaacat
cagcctcagt

cttcttacgt

P01-2188_070322mitConsensus.ST25,

gcgtcgacat
cacctcttca
tagagacatc
tgctgtctct
tcctacaacyg
atttccacat
ttttaaagca
taaacgtgag
agaggaagca
agattatgaa
agctgetctt
acattggcct
tgtccaaaag
cggagatgcc
agtagaagaa
cacaggacat
aactatagaa
aacacacaag
aaagatacca
ggatcatgac
gatttgtcaa
tctatgcaag
gttaagggca

CcCaagaaaaa

human: CERT protein

goctcaatgg
ttcaagaaag
ttatgtagac
aaggatgaac
cgttctgatg
gtgacaccaa
actactgctg
gacagctggc
tataaaaatg
gaaggcccta
gacagacaag
acatccttge
gttgaagaga
aattggcagt
aatgggattg
gaagtctgca
aactttcatg
agggtgtgge
gccttgactg
agtgctecte
accttggtaa
attacatatg
gtgacaaagc

actgcaggaa

Tet ser Asp Asn g]n Ser Trp Asn Ser Ser Gly
10

Glu Thr Glu ser Gly Pro Pro val Glu Arg Cys
20 25

Trp Thr Asn Tyr Ile His Gly Trp GIn Asp Arg
35 40

tgtcectggt
gccacagttt
aagttgacac
ttcaaaggga
gtgacttctt
aaggaattaa
gaaktcctige
agaagagact
caatgacaga
acagtctgat
ataaaataga
cctctggaga
tggtgcagaa
tggttgtaga
ttctggatce
attatttctg
tggtggaaac
ctgcttctca
aaaatgacce
taaacaaccg
gcccaccaga
tagctaatgt
gagagtatcc
agcctattit

txt
gtctggagea

acgtgagaag
gctacagaag
taaagtggta
gcatagtacc
tggtatagac
dacactttect
ggataaggaa
acttaagaaa
taatgaagaa
agaacagtca
tgccttttcet
ccacatgact
agaagygagaa
tttaaaagct
gaatgttgac
attagctgat
gcgagacgta
tgaaacttgg
atgtgtccgt
gggaaaccag
gaaccctgga
taaatttcta

gttctag

ser Glu Glu Asp Pro
15

Gly val Leu Ser Lys
30

Trp val val Leu Lys
45

Asn Asn Ala Leu ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly
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420
480
540
600
660
720
780
840
200
260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1797



Cys

65

Phe

Leu

Glu

Arg

Ala

145

Leu

Thr

Glu

Thr

Glu

225

Phe

Ala

Trp

Glu

Gly

Glu

50

Arg

Asp

Arg

Gln

His

130

Thr

Ala

Leu

Leu

Thr

210

Lys

Lys

Thr

Gln

Ala

2590

Gly

Phe

Gly

Glu

Ala

His

115

Gly

ser

Glu

Glin

Gln

195

Arg

Leu

Gly

Leu

Lys

Tyr

Pro

Phe

ser

Cys

Gln

100

Lys

Ser

Thr

Met

Arg

ser

Phe

Glu

ser

260

Arg

Lys

Asp

Asp

Iie
Arg
85

Asp
Thr
Met
ser
Glu
165
TYr
Asp
Asp
Pro
Ala
245
His
teu
Asn

TYr

Ala
325

PO1-2188_070322mi tConsensus.ST25. txt
55 60

Cys Leu Ser Lys Ala
70

Phe

Pro

Glu

val

Ser

150

Thr

Phe

Lys

Gly

His

230

Ile

Cys

ASD

Ala

Glu

310

val

ASp

AsSp

ser

ser

135

Phe

Phe

AsSp

val

Asp

215

val

Thr

Ile

Lys

Met

295

Glu

Glu

ITe

His

Gly

120

Leu

Lys

Arg

Ala

val

200

Phe

Thr

Phe

Glu

Glu

280

Thr

Gly

Ala

Ser

Tyr

val

Lys

Asp

Cys

185

Glu

Leu

Pro

Lys

Leu

265

Thr

Glu

Pro

Ala

val

30

Gln

Gly

ser

Gly

Ile

170

Ala

Asp

His

Lys

Ala

250

Met

Glu

Leu

Asn

Leu
330

Seite 4

val

75

Asn

GIn

Ser

Gly

His

155

Leu

Asp

Asp

Ser

Gly

Thr

val

Lys

Lys

Ser

315

Asp

Ile

ASD

Trp

Glu

Ala

140

ser

Cys

Ala

Glu

Thr

220

Ile

Thr

Lys

Lys

Lys

300

Leu

Arg

Thr

Ser

Ile

ser

125

Ser

Leu

Arg

val

AsSp

205

Asnh

Asn

Ala

Arg

Arg

Lys

Ile

Gln

Pro
val
Asp
110
ser
Gly
Arg
Gln
ser
190
Asp
Gly
Gly
Gly
Glu
270
Arg
Ser

Asn

Asp

His

Trp

95

Ala

Leu

Tyr

Glu

val

175

Lys

Phe

Asn

Ile

Ile

255

Asp

Thr

His

Glu

Lys
335

Asp

80

Tyr

Ile

Arg

Ser

Lys

180

Asp

Asp

Pro

Lys

ASp

Leu

Ser

Glu

Phe

Glu

320

Ile



Glu

Leu

Gln

ASp

385

Met

Pro

Cys

Ile

Ile

465

Leu

Pro

Pro

cys

Asp

545

Gly

Pro

Gly

Glu

Pro

Lys

Leu

Asn

Glu

450

Tyr

Tyr

Glu

Leu

Gln

330

Asn

Trp

Lys

Lys

Gln

ser

355

vai

Gly

val

Lys

Tyr

435

Asn

Gln

Leu

Thr

Asnh

515

Thr

Ile

Ala

Phe

Pro
595

Ser

340

Gly

Glu

Gly

Tyr

Ala

420

Phe

Phe

Thr

ser

Trp

500

Asn

Leu

Leu

Pro

Leu

580

Ile

Gln

Asp

Glu

Asp

Arg

405

Thr

Trp

His

His

val

485

Ile

Arg

val

Cys

Ala

565

Lys

Leu

P01-2188.070322mi tConsensus.ST25. txt

Ser Glu Lys

Ala

Met

Ala

390

Arg

His

AsSn

val

Lys

470

I'le

val

Cys

Ser

Arg

Phe

Phe
val
375
Asn
Glu
Ala
val
val
455
Arg
Arg
Cys
val
Pro
535
Ile

val

Phe

Ser

360

Gln

Trp

val

val

Asp

Glu

val

Lys

ASn

Arg

520

Pro

Thr

Leu

Thr

val Arg Leu His Trp Pro Thr

345

Ser

Asn

Gln

Gliu

Lys

val

Thr

Trp

Ile

Phe

505

Ala

Glu

Tyr

Arg

ser
585

val
His
Leu
Glu
410
Gly
Arg
Leu
Pro
Pro
490
Ser
Lys
Gly
val
Ala

570

Tyr

Seite 5

Gly

Met

val

395

Asnh

val

Asn

Ala

Ala

475

Ala

val

Ile

Asn

Ala

5355

val

val

Thr

Thr

380

val

Gly

Thr

Asp

460

Ser

L.eu

ASp

AsSn

Gin

540

Asn

Ala

Gln

His

365

Tyr

Glu

Ile

Gly

Asn

Glin

Thr

His

val

525

Glu

val

Lys

Glu

350

Arg

ser

Glu

val

His

430

Glu

Ala

Arg

Glu

Asp

510

Ala

Tle

Asn

Arg

Lys
590

Phe

Leu

Gly

Leu

415

Glu

Thr

Ile

Asp

Ash

495

Ser

Met

ser

Pro

Glu

575

Thr

Ser

val

Gln

Glu

400

Asp

val

Thr

Ile

val

480

Asp

Ala

Ile

Arg

Gly

560

Tyr

Ala



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

<400> 12
gcaggaagat

12
2389
DNA

tctctteect
tcgggiggca
tggaagogta
€ggcdagcgge
gcactcttcg
gcagctgagg
cagagctgga
gagcgctacy
gtagttttga
tgcagaggat
cgatttgata
agacagcaat
tccagetige
gcaacatcca
gaaacattta
tgtgctgaty
gatgactttc
gaaaagttat
gcgataactt
ctaatggtta
agaagaacag
ggaggaccag
gctgttgaag
gtgagattac
catagattig
agtocctctg
atgacttact
ggagaaatga
aaagctaccc

gttgacgtte

human:

ggcggcggta
tcttttecct
gcgccggacg
ggcttcattc
gcggcggacy
cttegecatc
gagcgggagc
actcgtcogg
gggtcctcag
aaaataatgce
ccatctgtct
ttagtgtaaa
ggatagatgce
gtcgacatgg
cctcttcatt
gagacatctt
ctgtctctaa
ctacaacgcg
ttccacatgt
ttaaagcaac
aacgtgagga
aggaagcata
attatgaaga
ctgctcttga
attggcctac
tccaaaagee
atgatgttca
cattacagga
aggtatacag
atgcagttaa

gcaatgactg

P01-2188_070322mitConsensus.ST25.

CERT L CDNA

gcggaggtgt
tttccttece
caacgcadqgy
accgctcgtce
gacttcgtec
ccccgacect
cggtctecty
ctcggaggad
taagtggaca
tctgagttac
tagcaaggct
tgatagtgtt
cattgaacag
ctcaatggty
caagaaadgc
atgtagacaa

ggatgaactt

ttctgatggt

gacaccaaaa
tactgctgga
cagctggcag
taaaaatgca
aggccctaac
cagacaagat
atccttgecce
ctatagtcgce
cagattcagc
tgtaggcgga
aagagaagta
aggcgtcaca

ggaaacaact

gagtggacgc
tatttgaaat
gtcacggcga
ctccttectce
ctcctectge
tcaccccgag
ctcggitgtc
gatccagaga
aactacattc
tacaaatctg
gtcatcacac
tggtatctte
cacaagactg
tccctagtgt
cacagtttac
gttgacacgc
caaagggata
gacttcttge
ggaattaatg
atccttgcaa
aagagactgg
atgacagaac
agtctgatta
aaaatagaag
tctggagatg
tcttecteca
tcccaggttyg
gatgccaatt
gaagaaaatg
ggacatgaag
atagaaaact

Seite 6

gggactcagc
tggcatcgag
€ggcggcgac
gctccgoteg
tcccececac
gactgggege
gagcctccat
cggagtctgg
atgggtggca
aagatgaaac
ctcacgattt
gtgctcagga
aatctggata
ctygagcaag
gtgagaagtt
tacagaagta
aagtggtaga
atagtaccaa
gtatagactt
cactttctea
ataaggaaac
ttaagaaaaa
atgaagaaga
aacagtcaca
ccttttcttc
tgtcttccat
aagagatggt
ggcagttggt
ggattgtict
tctgcaatta

ttcatgtggt

t>@t

ggccggattt
ggggctaagt
ggctgacggc
gtgtcaggceg
accggagcgg
ctcecteegyc
gtcggataat
gccgectgtg
ggatcgttgg
agagtratggc
tgatgaatgt
tccagatcat
tggatctgaa
tggctactct
ggctoaaaty
ctttgatgee
agatgatgaa
cggcaataaa
taaadgggaa
ttgtattgaa
tgagaagaaa
atcccacttt
gttctttgat
gagtgaaaag
tgtggggaca
tgatctagtc
gcagaaccac
tgtagaagaa
ggatccttta
tttctggaat

dggaaacatta

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
1860



gctgataatg
gacgtattat
acttggatag
gtccgtgcca
aaccaggaaa
cctggaggat
Vtttctaaaac
tagtattaac
gactgtcaat
<210>
<211>
<212>
<213>
<400>

13
624
PRT
13

Met Ser Asp
1
Glu Thr Glu

Thr Asn
35

Trp

Asn Ala

50

AsSn

Cys
65

Arg Gly

Phe Asp Glu

Leu Arg Ala

His
115

Glu GlIn

His Gly

130

Arg

Ala Thr

145

Ser

Leu Ala Glu

caatcatcat
atctttctgt
tttgtaattt
aaataaatgt
ttagcaggga
gggcaccage
gttttacttc
aggtactaga

actaaaattt

Asn

ser
20

Gly

Tyr Ile

Leu Ser

ser Ile

Cys Arg

&5

Gln
100

ASp
Lys Thr
Ser

Met

Thr ser

Pro

His

Tyr

Cys

Phe

Pro

Glu

val

Ser

P01-2188_070322mitConsensus.ST25.

ttatcaaaca
cattcgaaag
ttctgtggat
tgctatgatt
caacattcta
ctcagtgtta
ttacgtccaa
agatatgttt

agrtgttgaa

human: CERT L protein

GIn Ser Trp Ash
5

Pro val

Gly Trp

40

TYyr
55

Lys

Leu Ser

Asp Ile

Asp His

Sser Gly

Ser Leu

135

Phe Lys

150

Glu
165

Met

Thr

Phe Arg

cacaagaggg
ataccagcct
catgacagtg
tgtcaaacct
tgcaagatta
aggycagtgg
gaaaaaactg
fatctrtttt

agtatttact

Ser Gly

10

ser

Glu
25

Arg CYys

Gin Asp Arg

ser Glu Asp

val
75

Lys Ala

val
90

ser Asn

GIn Gln

Tyr Gly Sser

val Ser Gly

His
155

Lys Gly

Ile
170

Asp Leu

Seite 7

tgtggcctge
tgactgaaaa
ctcctctaaa
tggtaagecc
catatgtagc
caaagcgaga
caggaaagcc
taactttatt
atgtttttt

Ser Glu

Gly val

30

val
45

Trp

Giu Thr

60

Ile Thr

ser

Asp

Trp Ile

Glu

l.eu

va'l

Glu

Pro

val

Asp

txt
ttctcagega

tgaccctgaa
caaccgatgt
accagaggga
taatgtgaac
gtatcctaaa
tattttygtic

tgactaatat

AsSp Pro

15

ser Lys

Leu Lys

Tyr Gly

His Asp

80

Trp
95

Tyr

Ala TIle

110

ser
125

Glu

Ala
140

ser
Leu

Ser

Cys Arg

Ser

Gly

APrg

Gin

Leu Arg

Ser

Tyr

Glu

val
175

1920
1980
2040
2100
2160
2220
2280
2340
2389



Thr

Glu

Thr

Glu

225

Phe

Ala

Trp

Glu

Gly

Glu

GIu

Leu

Gln

Ser

385

val

Asn

Glu

Leu

Leu

Thr

210

Lys

Lys

Thr

Gln

Ala

290

Gly

Phe

Glu

Pro

Lys

370

Ala

Gln

Trp

val

Gln

Gln

195

Arg

Leu

Gly

Leu

Lys

275

Tyr

Pro

Phe

Gln

Ser

355

Pro

sSer

Asn

Gln

Glu
435

Lys

180

Arg

ser

Phe

Glu

ser

260

Arg

Lys

ASp

Asp

Ser

340

Gly

Tyr

Asp

His

Leu

420

Glu

Tyr

Asp

Asp

Pro

Ala

245

His

Leu

Asn

Tyr

Ala

325

Gin

Asp

ser

ASp

Met

405

val

Asn

P01-2188_070322mitConsensus.ST25. txt

Phe Asp Ala Cys Ala Asp Ala val ser Lys

Lys

Gaiy

His

Ile

Cys

Asp

Ala

Glu

310

va'l

ser

Ala

Arg

val

390

Thr

va'l

Gly

val

Asp

val

Thr

Ile

Lys

Met

295

Glu

Glu

Glu

Phe

ser

375

His

Tyr

Glu

Ile

val
200
Phe
Thr
Phe
Glu
Glu
280
Thr
Gly
A1a
Lvs
Ser
360
Ser
Arg
Ser

Glu

val
440

185

Glu

Leu

Pro

Lys

Leu

265

Thr

Glu

Pro

Ala

val

345

Ser

Ser

Phe

l.eu

Gly

Leu

Asp

His

Lys

Ala

250

Met

Glu

Leu

Asn

Leu

330

Arg

val

Met

ser

Gln

410

Glu

Asp

Ser

Gly

Thr

val

Lys

Lys

ser

315

Asp

leu

Gly

ser

Ser

395

Asp

Met

Glu

Thr

220

Ile

Thr

Lys

Lys

Lys

300

Leu

Arg

His

Thr

Ser

380

Gln

val

Lys

Asp Pro Leu

Seite 8

Asn

Ala

AFQ

Arg

Lys

Ile

Gln

Trp

His

365

Ile

val

Gly

val

Lys
445

180

) Asp

Gly

Gly

Gly

Glu

270

Arg

Ser

Asn

Asp

Pro

350

Arg

Asp

Glu

Gly

Tyr

430

Ala

Phe

Ash

Ile

Ile

255

AsSp

Thr

His

Glu

Lys

335

Thr

Phe

Leu

Glu

415

Arg

Thr

ASp

Pro

Lys

Asp

240

teu

ser

Glu

Phe

Glu

320

ile

ser

val

val

Met

400

Ala

Arg

His



val
450

Ala Lys

val vatl

465

Asp

val Glu Thr

Arg val Trp

Ile
515

Arg Lys

Ash Phe

530

Cys

val Ala

545

Ar'g

Pro Pro Glu

Ile Thr Tyr

val Leu Arg

395

Thr
610

Phe ser

14
1797
DNA

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

<400> 14
atgtcggata

gggccgectd
caggatcgtt
acagagtatg
tttgatgaat
gatccagatc
tatggatcig
agtggctact
ttggctgaaa
tactttgatg

Gly val

Arg Asn

ASD

PO1-2188_070322mitConsensus.ST25. txt

455

Trp Glu

470

Ala
485

Ley

Pro Ala

500

Pro Ala

val

ser

Lys 1Ile

Asp

Ser

Leu

ASD

Asnh

Asn Ala

Gin Arg

Glu
520

Thr

His
535

ASp

val Ala

550

Asn
565

Gly

val Ala

580

Ala val

Tyr val

atcagagctg
tggagcgcty
gggtagtttt
gctgcagagg
gtcgatttga
atagacagca
aatccagctt
ctgcaacatc
tggaaacatt

cctgtgctga

Gln

Asn

Ala

Gln

Glu Tle

val Asn

Lys Arg

Glu

Lys
615

human: CERT $132A cDNA

gaactcgteg
cggggtecte
gaaaaataat
atccatetgt
tattagtgta
atggatagat
gcgtcgacat
cacctcttca
tagagacatc

tgctgtctct

Thr

Ile

sSer

Met

Ser

Pro

585

Glu

Thr

Ile
475

Thr

Ile Tle

490

val Leu

Asp Pro
Ala Pro
Ile cys

Arg
570

Asp

Gly Gly

Tyr Pro

Ala Gly

ggctcggagg
agtaagtgga
gctctgagtt
cttagcaagg
aatgatagty
gccattgaac
ggcgcaatgg
ttcaagaaag
ttatgtagac

aaggatgaac
Seite 9

Thr Gly His Glu val Cys Asn Tyr Phe Trp

460

Glu Asn Phe

Tyr Gln Thr

Ser
510

Tyr Leu

Thr
525

Glu Trp

Leu Asn Asn

540

Gln Thr Leu

Asn Ile Leu

Ala Pro

590

Trp

Phe
605

Lys Leu

Lys Pro Ile

aggatccaga
caaactacat
actacaaatc
ctgtcatcac
tttggtatct
agcacaagac
tgtccctggt
gccacagttt
aagttgacac

ttcaaaggga

Asn

val
480

His

His
495

Lys

val Ile

Ile val

Arg Cys

val ser

560

Cys
575

Lys

Ala ser

Lys Arg

Leu Phe

gacggagtct
tcatgggtgy
tgaagatgaa
acctcacgat
tcgtgctcag
tgaatctgga
gtctggagea
acgtgagaag
gctacagaag

taaagtggtra

60
120
180
240
300
360
420
480
540
600



gaagatgatg
aacggcaata
tttaaagggg
cattgtattg
actgagaaga
aaatcccact
gagttctttg
cagagtgaaa
tctgtgggga
tactcattac
atgaaggtat
acccatgcaqg
gttcgcaatg
aatgcaatca
ttatatcttt
atagtttgta
gccaaaataa
gaaattagca
ggatgggcac
aaacgtttta

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

15
598
PRT

<400> 15

aagatgactt
aagaaaagtt
aagcgataac
aactaatggt
aaagaagaac
ttggaggacc
atgctgttga
aggtgagatt
cacatagatt
aggatgtagg
acagaagaga
ttaaaggcgt
actgggaaac
tcatttatca
ctgtcaticg
atttttctgt
atgttgctat
gggacaacat
cagcctcagt

cttcttacgt

P01-2188_070322mitConsensus.S5T25.

tcctacaacyg
atttccacat
ttttaaagca
taaacgtgag
agaggaagca
agattatgaa
agetgotett
acattggcct
tgtccaaaag
cggagatgcec
agtagaagaa
cacaggacat
aactatagaa
aacacacaag
aaagatacca
ggatcatgac
gatttgtcaa
tctatgeaag
gttaagggca

ccaagadaadaa

human: CERT S132A protein

cgttctgatg
gtgacaccaa
actactgctg
gacagctoggc
tataaaaaty
gaaggcccta
gacagacaag
acatccttge
gttgaagaga
aattggcagt
aatgggattg
gaagtctgca
aactttcatg
agggtgtggc
gccttgactyg
agtgctectc
accttggtaa
attacatatg
gtggcaaagc

actgcaggaa

Met Ser Asp Asn g1n Ser Trp Asn Ser ggr Gly
1

Glu Thr Glu ggr Gly Pra Pro val Glu Arg Cys
25

Trp Thr Asn Tyr Ile His Gly Trp Gln Asp Arg
35 40

Asn Asn Ala Leu Ser Tyr Tyr Lys Ser Glu Asp
0 55

Cys Arg Gly Ser Ile Cys Leu Ser Lys Ala val
65 70 75

gtgacttctt
aaggaattaa
gaatccttge
agaagagact
caatgacaga
acagtctgat
ataaaataga
cctctggaga
tggtgcagaa
tggttgtaga
ttctggatee
attatttctg
tggtggaaac
ctgcttctca
aaaatgaccc
taaacaaccg
gcccaccaga
tagctaatgt
gagagtatcc

agcctatttt

Ser Glu Glu

Gly val Leu

30

Trp val val

45

Glu Thr Glu

60

Ile Thr

Seite 10

Pro

Xt

gcatagtacc
tggtatagac
aacactttct
ggataaggaa
acttaagaaa
taatgaagaa
agaacagtca
tgecttttet
ccacatgact
agaaggagaa
tttaaaagct
gaatgttgac
attagctgat
gcgagacgta
tgaaacttgg
atgtgtccgt
gggaaaccag
gaaccctgga
taaatticta

gttctag

Asp Pro

15

Ser Lys

Leu Lys

Tyr Gly

His Asp

80

660

720

780

540

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1797



Phe

Lell

Glu

Arg

Ala

145

Leu

Thr

Glu

Thr

Glu

225

Phe

Ala

Trp

Glu

Gly

Glu

Glu

Leu

AsSD

Arg

Gln

His

130

Thr

Ala

Leu

Leu

Thr

210

LYS

Lys

Thr

GIn

Ala

290

Gly

Phe

Glu

Pro

Glu

Ala

His

115

Giy

ser

Glu

Gln

Gln

195

Arg

Leu

Gly

Leu

Lys

275

Tvr

Pro

Phe

Gin

ser

cys

Gln

100

Lys

Ala

Thr

Met

Lys

180

Arg

Ser

Phe

Glu

Ser

260

Arg

Lys

Asp

Asp

Ser

340

Galy

Arg

85

ASp

Thr

Met

ser

Glu

165

Tyr

Asp

ASp

Pro

Ala

245

His

Leu

Asn

Tyr

Ala

325

Gin

Asp

P01-2188_070322mitConsensus.ST25. txt
Phe Asp I'le Ser val Asn Asp ser val Trp

Pro

Glu

val

Ser

150

Thr

Phe

Lys

Gly

His

230

Ile

Cys

Asp

Ala

Glu

310

val

Ser

Ala

Asp

Ser

Ser

135

Phe

Phe

Asp

val

Asp

215

val

Thr

Ile

Lys

Met

295

Glu

Glu

Glu

Phe

His

Gly

Leu

Lys

Arg

Ala

val

200

Phe

Thr

Phe

Glu

Glu

280

Thr

Gly

Ala

LYsS

ser

Arg

105

Tyr

val

Lys

Asp

Cys

185

Glu

Leu

Pro

Lys

Leu

265

Thr

Glu

Pro

Ala

val

345

ser

90

Gln

Gly

Ser

Gly

Ile

170

Ala

Asp

His

Lys

Ala

250

Met

Glu

Leu

Asn

Leu

330

Arg

éTn
Ser
Gly
His
155
Leu
Asp
Asp
Ser
Gly
Thr
val
Lys
Lys
ser
315

Asp

Leu

Trp

Glu

Ala

140

Ser

Cys

Ala

Glu

Thr

220

Ile

Thr

Lys

Lys

Arg

His

val Gly Thr
Seite 11

Ile

sSer

125

ser

Leu

Arg

val

Asp

205

Asn

Asn

Ala

Arg

Arg

Lys

Ile

Gln

Trp

His

Asp
110
Ser
Gly
Arg
Gin
Ser
190
Asp
Gly
Gly
Gly
Glu
270
Arg
ser
Asn
Asp
Pro

350

Arg

95

Ala

Leu

Tyr

Glu

val

175

Lys

Phe

Asn

Ile

Ile

255

Asp

Thr

His

Glu

Lys

335

Thr

Phe

TYr

Ile

Arg

sSer

Lys

160

Asp

Asp

Pro

Lys

Asp

240

Leu

Ser

Glu

Phe

Glu

320

Ile

Ser

val



Gln

385

Met

Pro

Cys

Ile

Ile

465

Leu

Pro

Pro

Cys

Pro

Gly

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

<400>

Lys

370

val

Lys

Leu

Asn

Glu

450

Tyr

Tyr

Glu

Leu

Glin

530

Asn

Trp

Lys

Lys

355

val

Gly

val

Lys

Tyr

435

Asn

Gln

Leu

Thr

Ash

515

Thr

Ile

Ala

Phe

Pro
395

16

669
DNA
human:

16

Glu

Gly

Tyr

Ala

420

Phe

Phe

Thr

Ser

Trp

AsSh

Leu

Leu

Pro

Leu

580

Ile

Glu

Asp

Arg

405

Thr

Trp

His

His

val

485

Ile

Arg

val

Cys

Ala

565

Lys

Leu

START

P01—2188_070322mitConsensugégTZS.txt

360

Met val GIn Asn His Met Thr Tyr Ser Leu

Ala

390

Arg

His

Asn

val

Lys

Ile

va’l

Cys

ser

Lys

550

Ser

Arg

Phe

375

Asn

Glu

Ala

val

val

455

Arg

Arg

Cys

val

Pro

535

ITe

val

Phe

Trp

val

val

440

Glu

val

Lys

Asn

Pro

Thr

Leu

Thr

Domain CERT

Gln

Glu

Lys

425

val

Thr

Trp

Ile

Phe

505

Ala

Glu

Tyr

Arg

ser
585

Leu

Glu

410

Gly

Arg

Leu

Pro

Pro

490

Ser

Lys

Gly

val

Ala

570

Tyr

CDNA

val

395

Ash

val

AsSn

Ala

Ala

475

Ala

val

Ile

Asn

Ala

555

val

val

380

val

Gly

Thr

Asp

AsSp

460

ser

Leu

Asp

Asn

Gln

540

Asn

Ala

Glin

Seite 12

Glu

Ile

Gly

Trp

Asn

Gin

Thr

His

val

525

Glu

val

Lys

Glu

Glu

val

His

430

Glu

Ala

Arg

Glu

Asp

510

Ala

Ile

Asn

Arg

Lys
590

Gly

Leu

415

Glu

Thr

Ile

ASp

Asn

495

Ser

Met

Ser

Pro

Glu

575

Thr

Gln
Glu
400
ASD
val
Thr
Ile
vatl
480
Asp
Ala
Ile
Arg
Gly
560

Tyr

Ala



agatttgtcc
gtaggcggag
agagaagtag
ggcgtcacag
gaaacaacta
tatcaaacac
attcgaaaga
tctgtggatc
gctatgattt
aacattctat
tcagtgttaa
tacgtccaa

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

<400>

17
223
PRT
huma

17
Arg Phe val
1

Gin

Ser Leu

Glu
35

Glu Gly

val Leu

50

Asp

His Giu val

65

Glu Thr Thr

Ala 1le Ile

val
115

Arg Asp

Glu Asn

130

Asp

Asp Ser Ala

aaaaggttga
atgccaattg
aagaaaatgg
gacatgaagt
tagaaaactt
acaagaggqgt
taccagcctt
atgacagtgc
gtcaaacctt
gcaagattac

gggcagtggc

n: START

Gln Lys
5

Asp vai

20

Met Lys

Pro Leu
Asn

Cys

Glu
85

Ile

Ile
100

Tyr
Leu Tyr
Glu

Pro

Pro Leu

val

Lys

Tyr Phe

70

Asn

Glin

Leu

Thr

Asn

PO1-2188_070322mitConsensus.ST25.

agagatggtg
gcagttggtt
gattgttctg
ctgcaattat
tcatgtggtyg
gtggectgct
gactgaaaat
tcetctaaac
ggtaagccca
atatgtagct

aaagcgagag

Domain CERT

val Glu Glu

Gly Gly Asp

Tyr Arg

40

Ala Thr

55

Trp
Phe His
His

Thr

val
120

ser
Trp Ile

Asn Arg

cagaaccaca
gtagaagaag
gatcctttaa
ttctggaatg
gaaacattag
tctcagegag
gaccctgaaa
aaccgatgtg
ccagagggaa
aatgtgaacc

tatcctaaat

protein

Met val Gln

10

Ala
25

Asn Trp

Arg Glu val

His Ala val

Asn val Asp

75

val Glu

90

val
Arg val
Arg

Lys

val Cys Asn

Cys val Arg

tgacttactc
gagaaatgaa
aagctaccca
ttgacgttcy
ctgataatgc
acgtattata
cttggatagt
tccgtgecaa
accaggaaat
ctggaggatg

ttctaaaacg

Asn His

Gln Leu

30

Glu
45

GTu

Lys Gly

60

val Arg

Thr

Leu

Trp Pro

Met

val

Asn

val

Asn

Ala

Ala

txt
attacaggat

ggtatacaga
tgcagttaaa
caatgactgg
aatcatcatt
tctttctgte
ttgtaatttt
aataaatgtt
tagcagggac
ggcaccagee

ttttacttct

Thr
15

Tyr

val Glu

Gly Ile

Thr Gly

Asp Trp

80

Asp Ash

95

Ser Gln

110

ITe Pro

125

Phe
140

ser

Ala Lys

Seite 13

Ala

val

Ile

Leu Thr

His

Asp

Asn val

60
120
180
240
300
360
420
480
540
600
660
669



145

Ala Met Ile Cys Gln Thr Leu val Ser Pro Pro
165 17¢

Ile Ser Arg Asp Asn ITe Leu Cys Lys ITe Thr
180 185

Asn Pro Gly Gly Trp Ala Pro Ala ser val Leu
195 200

Arg Giu Tyr Pro Lys Phe Leu Lys Arg Phe Thr
210 215

<210> 18

<211> 658

<212> DNA

<213> human: START Domain CERT L cDNA

<400> 18
caggttygaag agatggtgca gaaccacatg acttactcat

gccaattggec agttggttgt agaagaagga gaaatgaagg
gaaaatggga ttgttctgga tcctttaaaa gctacccatg
catgaagtct gcaattattt ctggaatgtt gacgttcgca
gaaaactttc atgtggtgga aacattagct gataatgcaa
aagagggtgt ggcctgcttc tcagcgagac gtattatatc
ccagccttga ctgaaaatga ccctgaaact tggatagttt
gacagtgctc ctctaaacaa ccgatgigtc cgtgccaaaa
caaaccttgg taagcccacc agagggaaac caggaaatta
aagattacat atgtagctaa itgtgaaccct ggaggatggg
' gcagtggcaa agcgagagta tcctaaattt ctaaaacgtt
<210> 19

<211> 219

<212> PRT

<213> human: START Domain CERT L protein
<400> 19

Gin val Glu Glu Met val Gln Asn His Met Thr
1 5 10

val Gly Gly Asp Ala Asn Trp GIn Leu val val
20 25
Lys val Tgr Arg Arg Glu val Glu Glu Asn Gly
3 40

Leu Lys Ala Thr His Ala val Lys Gly val Thr
50 55

P0O1-2188_070322mitConsensus.ST25. txt
50 155

160

Glu Gly asn Gln Glu
175
Tyr val Ala Asn val
190

Arg Ala val Ala Lys
205

Ser Tyr val Gin
220

tacaggatgt aggcggagat
tatacagaag agaagtagaa
cagttaaagg cgtcacagga
atgactggga aacaactata
tcatcattta tcaaacacac
tttctgtcat t¢gaaagata
gtaatttttc tgtggatcat
taaatgttgc tatgatttgt
gcagggacaa cattctatgce
caccagccte agtgttaagg

ttacttctta cgtccaag

Tyr Ser Leu GlIn Asp
1
Glu Glu Gly Glu Met
30
Ile val Leu Asp Pro
45

Gly His Glu val Cys
60

Seite 14

60
120
180
240
300
360
420
480
540
600
658



Ash Tyr
65

Glu Asn

Tyr Gin

Tyr Leuy

Glu Thr
130

Leu Asn
145

Gln Thr

Ash Ile

Trp Ala

Lys pPhe
210

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

Phe

Phe

Thr

Ser

115

Trp

Ash

Leu

Leu

Pro

195

Leu

20
2264
DNA

Trp

His

His

100

val

Ile

Arg

val

Cys

180

Ala

Lys

P01-2188_070322mi tConsensus. $T25. txt

Asn val Asp val Arg Ash Asp Trp Glu Thr Thr
70 75

val

85

Lys

Ile

val

Cys

ser

165

Lys

Ser

Arg

val

Arg

Arg

Cys

val

150

Pro

Ile

val

Phe

Glu

val

Lys

Asn

135

Arg

Pro

Thr

Leu

Thr
215

human: StarD4 c¢DNA

<400> 20
actgttgaga

tcacctcagg

aaacttaaaa

dagaaaa

cga

tacaaagccc

gggcctigtc

gaagagaatt

ccaagag

aat

ggaataagtc

tgtggttggt
attcagacag

gcggtgtgag
taaagagaga
acactctcat
aagatgtaac
aaggtgttat
gtttggatty
gctgtgtogat
ttgttgattt
ttgactggga
tttgtgttcc

atctgcgtag

Thr

Trp

Ile

120

Phe

Ala

Glu

TYr

Arg

Ser

gtacttggta
agtaatggaa
ccagtaccat
tgtttggaga
agatgacctt
ggacagcttg
gcgttacact
ctectatact
tgaaaagaga
acttaaagac

gatgattcct

Leu

Pro

105

Pro

Ser

Lys

Gly

val

185

Ala

TYr

Ala

90

Ala

Ala

val

Ile

Asn

170

Ala

val

val

Asp

Ser

Leu

Asp

Asn

155

GIn

Asn

Ala

Gln

gcgcgecgta

ggcctgtctyg

agcattgaag

aaaccctcag

gtctatagta

atgacttctt

actgctggtce
gtgggctata

ccagaatttyg

aacCcaaaccC

cagtctgcgg

Asnh

Gln

Thr

His

140

val

Glu

val

Lys

Ala

Arg

Glu

125

Asp

Ala

Ile

Ash

Arg
205

Ile

ASp

110

Asn

ser

Met

Ser

Pro

190

Glu

gcrtgettceca

atgttgcttc

aagataagty

aagaatttaa

taatagacca

tggatatict

agctttggaa

aagaaggget

ttcgaggata

agagtctttt

tagatacagc

Seite 15

Ile

95

val

Asp

Ala

Ile

Arg

175

Gly

Tyr

cgtccttget
Ttttgcaact
gcgagttget
tggatatctc
tatacgccca
ggagaacttt
tataatttcc
tttatcttgt
taaccatcce
gacaggatat

catggcaage

Ile

80

Ile

Leu

Pro

Pro

Cys

160

Asp

Gly

Pro

60
120
180
240
300
360
420
480
540
600
660



actttaacca
acttgtagta
cttttctygea
gttttattcc
attttgagac
cactgcagct
ggaatacagg
ggtcacactg
agcctececaa
gtggaatica
tagaacaaat
attgagtatt
ttcacattct
acttgaoggca
acatctcgaa
ctactgtttt
catgaaattc
tttattgtgt
acaaagtgga
gatgatagat
atagtatcta
atgatttatt
tettettttt
catggaaatt
tagagtagga
taacttgagt
tgaactggat
<210>
<211>
<212>
<213>
<400>

21
205
PRT

21

acttctatgg
ctacagatca
tagccggtag
taaagtaaat
aggctctcac
ttgatctgac
tgcacgccac
tgttgcccag
agtgttggga
gttggtgtce
acagtcttag
gtgggtcece
aaatgacttt
attcaggtat
atccatttcc
gttgttgtta
agaaaggtac
tttcttgagt
acagtggagc
ttcaaaaaac
gattgatcaa
aattaccagg
ttttgtictg
ggtaaatgtt
agtctcatat
aagggatttg

gtccctaaaa

PO1-2188_070322mitConsensus.ST25.

tgatttacga
actctctcag
aaaaatttga
agctatctaa
tctgttgeee
cgctcaaggg
tatgcatggce
gctoggtctig
ttataagcgt
aagacttatc
atttacccaa
taattctgtg
gggttttgaa
ccaggcaaat
gtgtttraatg
atatgggtaa
atagtgtttc
gtaaagaaag
tgttttttge
aaaaggtggc
gatctgacag
atccttttct
caatagtgaa
agttttgact
tctactgtte
tgacaagata

gcaaataaac

human: Starb4 protein

aaagctttat
ctacatggcc
aatgtttttg
gagagggcat
atgctggagg
gttattctac
taatttttgt
aactcctgge
gagccaccat
ttgagactct
gtgcctagat
ggtgccttaa
ctctecatct
ctttgtatat
ttagttgttt
agtgagccct
aagtgcatyg
aataaatcaa
tttigttttt
agcagcacaa
aaggaatgca
aaattgaatg
agaaaactca
tcatctattt
tatctaggat
gtacacatta

tgcccactat

Met Glu Gly Leu Ser Asp val Ala Ser Phe Ala
1 5

gagaggcaaa
tgtaaaaatc
gttcactagt
tttcacttit
gcagtggtat
ctcagectee
ttaatttttt
ctcaagtcat
gcctggeccc
taaaagcatc
atcattttat
gtgagaattt
agtttacttc
atttttttot
atgtgttagt
gaaatacatg
tagtttgatc
agttcttcat
atttattttt
tgttcatggt
caaaggattc
tacttttgaa
gtagtttagt
tttattigtt
ggtgaaattc
ctataagggc
ctct

txt

atacattcaa
attgaticca
acaatgtity
ttttttttaa
gatcacagct
tgaatagctg
gtagagatgt
tccccacctt
aatttaaaat
agtctgtaac
aatgattaga
ctaaatgatt
taaaatggga
gtacatgcac
attcctgigt
ctaaacaaga
tgtgttttac
acccattttg
tgccactggt
gaattatctc
tatattctta
ttactaggtt
ttcagtttct
tttattagcg
caaaggtgcce

tattatttcc

Thr Lys Leu Lys Asn
15

Thr Leu ITe GIn Tyr His Ser Ile Glu Glu Asp Lys Trp Agg val Ala
20 25 3

Seite 16

720

780

840

200

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2264



Lys

Asn

Ser

65

ser

Cys.

Pro

Leu

Phe

145

Lys

Leu

The

Lys
Gly
50

Ile
Leu
val
Arg
Leu
130
va'l
Asp

Arg

L.eu

<210>
<211>
<212>

Thr

35

Tyr

Ile

Met

Met

Glu

115

Ser

Arg

Asn

Gly

Thr
195

22
1344
DNA

Lys

Leu

Asp

Thr

Arg

100

Fhe

Cys

Gly

Pro

Met

180

Asn

Asp

Tyr

His

Ser

85

Tyr

val

Gly

Tyr

Asn

165

Ile

Phe

PO1-2188_070322mitConsensus.ST25. txt

val Thr

Ala
55

Lys

Ile
70

Arg

Leu Asp

Thr Thr

ASp Phe

Ile ser

135

Asn His

150

Gln ser

Gln

Pro

Tyr Gly

val Trp Arg Lys Pra Ser Glu Glu
40 45

Gln

Pro

Iie

Ala

ser

120

Leu

Pro

Leu

Ser

Asp
200

Gly
Gly
Leu
Gly
Tyr
Asp
cys
Leu
Ala

185

Leu

vatl

Pro

Glu

90

GlIn

Thr

Trp

Gly

Thr

170

val

Arg

Ile

Cys

75

AsSn

Leu

val

Asp

Trp

Gly

Asp

Lys

Asp

60

Arg

Phe

Trp

Gly

Glu

140

Phe

TYr

Thr

Ala

AsSD

Leu

Glu

Asn

Tyr

Lys

Cys

Ile

Ala

Leu
205

Leu

Asp

Glu

Ile

110

Lys

Arg

val

Gln

Met
190

<213>

<400> 22
gagctccagce

cagctaageg
gtggccgaga
ggcaatggag
ggagaaggca
ggaggcctac
actgacaccc
cccagagatt

aacgeecacce

human:

StarD5 c

ctccaggcac
cagctcecga
agatgctcca
tttcagtttc
ttgtatatgg
gagtgaagtg
tgtgtgtaag
ttgtggactt
atgtggagca

DNA

ccgggatcca
cgcaatggac
gtaccggegg
ctggaggcca
gacactagag
ggatgagaat
cagaacctcc
ggtgctagtc
tccgttatgt

gcgecgeege
ccggcgetagyg
gacacagcag
tctgtggagt
gaggtgtggg
gtgaccggtt
actccctecg
aagagatatg

cccecgaage

tcataacacc
cagcccagat
gctggaagat
ttccagggaa
actgtgtgaa
ttgaaattat
ctgccatgaa
aggatgggac
caggttttot

Seite 17

Phe

val Tyr

Trp Asp

80

Asn
95

Cys

Ile ser

Glu Gly

Pro Glu

Pro Leu

160

Thr
175

AsSp

Ala ser

cgcgacceeg
gagcgaggct
ttgccgggaa
cctgtaccga
gccagctgtt
ccaaagcatc
gctcattict
catcagttcc

gagaggattt

60
120
180
240

300

360
420
480
540



aaccatcctt
gtcacattct
ttcceccgea
gagtaatgct
tgttgggaca
ctgatggact
cctgccecac
tgttacccaa
actcggcectg
cagagaccac
tgttgecttt
tttctgatat
aaggtgtcaa
aaaaaaaaaa
<210
<211>
<212>
<213>
<400>

23
213
PRT

23

Met Asp Pro
1

Met Leu Gln

Gly

Gly
35

Asn

Asn Leu

50

Trp
65

ASp Cys

Glu Asn val

Cys val ser

Pro Arg

115

Tyr.

gtggttgctt
tccataccga
gcatgacccy
atcgttactt
ccaaggagec
gcocatctct
tcagggrtygg
acacgcctct
gacaccatgc
gtttccctga
taagcatgta
agaccttgta
cttggaaata

ddaaaqdaaaa

Ala Leu
5

Tyr
20

Arg

val ser

Arg Gly

val Lys

Thr Gly

85

Arg Thr

100

Phe val

Arg

val

Glu

Pro

70

Phe

Ser

Asp

PO1-2188_070322mitConsensus.ST25.

ctgtgaacct
cctcagcggt
gttttatgcc
cttggcaaag
tgggagcacy
gagaatgcca
cogtgtgatga
cctggcaggg
gatgcactct
ctgtcataga
ccgeteecctce
tatgocttta
atggtttaaa

adaa

human: starD5 protein

Ala Ala Gln

Asp Thr

ser Trp

40

Gly Ile

55

Ala val

Glu ITe
Thr

Pra

val
120

Leu

cttccagggo
taccteecac
aaccttcaga
aactccegtg
cagaggcctg
accagaggcg
gccattcatg
tagacccagg
ggcaccaagg
gaatcatcat

agtcctgtogce

atgccgcaaa

aacaggataa

Met Ser

Glu
10 )

Ala
25

Gly Trp

Arg Pro Ser

val Tyr Gly

l.eu

Gly Gly
: 75

Gln
90

ITe Ser

Ser Ala Ala

105

Leu val Lys

aacccaccaa
agaacgtggt
aagcagtgaa
actcatcgag
tgttcactct
gcagcccacc
tgttccaaac
cctctaacca
ctttatgtac
cgccactgaa
tgcagccecce
atatttattt

gcattaagga

Ala val ala

Ile cys

30

Lys

val Glu

45

Thr Glu

60

Leu

Arg val Lys

Ile Thr

Met Lys Leu

Phe

Asp

>t

gaccaacctyg
ggactcctic
gcaattccat
gagctccage
ttggaacaag
cttcctgect
tccatetgee
tctgacagag
Cccatcactct
aaccaggecce
Caaatatatt
ttcctraaaa

dagacaaaaa

Glu
15

Lys

Arg Glu

Pro Gly

Glu val

Trp Asp

80

Thr
95

Leu

Ile ser

110

Arg Tyr Glu

125

seite 18

Asp Gly

600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1344



P01-2188, 070322mitConsensus.ST25. txt

val Arg Gly Phe Asn His Pro
150

Thr Ile Sser Ser
130 135
Lys Pro Gly Phe
145
Glu Pro Leu Pro
165
His Thr Asp Leu
180

Phe Pro Arg Ser

195
Lys GIn Phe His Glu

210

<210> 24
<211> 663
<212> DNA
<213> human: StarD6 cDNA
<400> 24
atggacttca aggcaatigc ccaacaaact
acatcaggct ggaaagtggt taaaacttca
agaaaattcc atggaaatct atatcgtgtt
Ctatctgatt tcctctacca aactggagac
tataatatgg tacacaggat tgattcggac
tttgccgtgg gctccatttc ccctcgagac
gaaggaaata tgaacattat cagttctaaa
tcaaattata tccgcggtta taaccatcct
aacccagcat attccaaact agtgatgttt
ccatcaataa ttgaaaaaac catgecttcec
gatggaataa aggcacacag aactccatca
tga
<210> 25
<211> 220
<212> PRT
<213> human: StarD6 protein
<400> 25

155

Gly Glu Pro Thr Lys Thr Asn
170
ser Gly Tyr Leu Pro GIn Asn
185

Met Thr Arg Phe Tyr Ala Asn
200

gcccaagaag
aaaaagataa
gaagggataa
agaattacat
acattcatat
tttatcgact
agtgtggatt
tgtggctttyg
gtccagacag
aacttagtaa

agacgtggat

Cys Gly Cys Phe Cys
(&

Asn Ala Thr His val Glu His Pro Leu Cys Pro Pro
140

160

Leu val Thr Phe Phe

175

val val Asp Ser Phe

190

Leu Gln Lys Ala val

205

ttttaggtta
ctgtttccag
ttccagaatc
gggataaatc
gtcataccat
tagtgtacat
ttccagaata
tatgttcacc
aaatgagagg
acttcatect

ttcatcataa

taatcgagat
taaggcttct
accagctaaa
attgcaagtg
tacacaaagt
caagcgctac
tcctecatet
aatggaagaa
aaaattgtcce
caatgcaaaa

tagtcattca

Met Asp Phe Lys Ala Ile Ala ¢1In GIn Thr Ala Gin Glu val Lgu Gly
1 5 1

10

TYr Ash Arg gsp Thr Ser Gly Trp Lys val val Lys Thr Ser Lys Lys
0 25 30

Seite 19

60
120
180
240
300
360
420
480
540
600
660
663



Ile

Arg

Leu

65

Tyr

Ile

Asp

Ser

Gly

val

Pro

Thr

val

50

Tyr

Asn

Thr

Leu

Lys

130

Gly

Pro

Lys

Asn

Ser
210

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

<400>

val

35

Glu

Gln

Met

Gln

val

115

Ser

Tyr

Ala

Leu

Phe

195

Arg

26
1932
DNA
human:

26

ccggactgeg

gcetgegecy

acctcgggca

gtctttggtg

gattacagaa

gagactgtgg
taccttcggce

Ser

Gly

Thr

val

Ser

100

TYr

val

ASn

Tyr

Ser

180

Iie

Arg

Ser

Ile

Gly

His

85

Phe

Ile

Asp

His

Ser

165

Pro

Leu

Gly

gaaggatgda
agctccagea
tcagcatcta
ttctggagga
aacaatggga

tctactggga
agcggcgaga

P01-2188_070322mitConsensus.ST25. txt

Lys Ala Ser Arg Lys Phe His Gly Asn Leu
40 45

Ile

Asp

70

Arg

Ala

Lys

Phe

Pro

150

Lys

Ser

Asn

Phe

PCTP cDNA

Pro

55

Arg

Ile

val

Arg

Pro

135

Cys

Leu

Ile

Ala

His
215

Glu

ITe

Asp

Gly

Tyr

120

Glu

Gly

val

Ile

Lys

200

His

gctggoecgec
gcccgetetg
ccggetgcty
ctgctcacca
ccagtatgtt
agtgaagtac

cctggacatg

ser

Thr

Ser

Ser

105

Glu

Tyr

Phe

Met

Glu

185

Asp

Asn

Pro

Trp

Asp

20

Ile

Gly

FPro

val

Phe

170

Lys

Gly

Ser

Ala

ASp

75

Thr

Ser

Asn

Pro

Cys

155

val

Thr

Ile

His

ggaagcttct

gccggggecy

gacaagaaga

actctactgy

aaagaactct

ccttticeca

Lys

60

Lys

Phe

Pro

Met

ser

140

ser

Gin

Met

Lys

Ser
220

Leu

Ser

Ile

Arg

Asn

125

Ser

Pro

Thr

Pro

Ala
205

Ser

Leu

Cys

Asp

110

Ile

Asn

Met

Glu

Ser

180

His

cggaggagca
actggcagct

ctggacttca

cagacatcta

atgaacaaga

tgtccaacag

gaagggagga agatccatgt

seite 20

ASp

Gin

His

95

Phe

Ile

Tyr

Glu

Met

175

Asn

Arg

gttctggoag
cctagtggag
tgagtataaa
tatggactca
atgcaacgga
agactatgtc

gatcctggec

TYF

Phe

val

80

Thr

Ile

Ser

Iie

Glu

160

Arg

Leu

Thr

60
120
180
240
300
360
420



cggagcacct
aagcagagecce
ttcgataacc
gttcctaact
gaaagagaac
tgtctctogga
actgttcagc
ctaagcatgt
ctgagctgygg
gcttactatt
acggggatgg
gctettttge
ticagagctg
gctttgtgga
cctacttgtg
cctgaccgga
gatttctctt
tttactggaa
tgcatagect
tttagaaatg
gactctgcac
agacttttag
aggcacagec
cttgattaat
tacctcagac
agagtggttt
<210>
<211>
<212>
<213>
<400>

27
214
PRT

27

ccatgcctca
tggcgattga
cgggrggcca
tcttgaaaga
tgggaacatt
agtgccacct
cttcecectge
ttgcctgaca
ctgcettett
aggaggggaa
gtgggcggag
agcttgtgat
actttcagtg
gctgattagg
gaggatcagt
cacataatac
ttccatatgt
actgaggcgt
tgtgaaaaag
tagaagggat
ctttttctca
ttttctatgc
ttgatgatct
aacagaaatt
tgtttgtttt
tt

P01-2188_070322mitConsensus.5T25.

gcttoacgag
gagtgacggc
aattccgtee
catggcaaga
gcatccatgg
ggaagtgcca
tgtttctgtc
Eccagctcac
ctacagttca
gtcttcagta
ggacacaaca
ttcttccagce
cacccaaact
ctgggatttg
agctgttatyg
gacaaccaca
cactggggga
caagatggct
tatctttcta
aacagttcac
ggaattctgc
tttctectga
cagggaaaaa
caggatgtaa

ctttctggga

kuman: PCTP protein

aggtctgogg
aagaagggga
tggctcatta
gcetgtcaga
gttgatgtct
cctggaagtg
ttcagaggcc
tecgtotygett
atatggggca
gggaacacga
aaatttaaga
trgggagagy
ggatgacgtg
aggtgataat
atgccagacc
tttttcctea
aaggctgcct
gtggcagcta
tgcaataaga
agccaggtaa
ctaagttgtc
attttggtag
ttttaatcac
agccacagaa

agaaaagtgt

tgatccgggt
gcaaagtttt
actgggccgc
actacctcaa
ctggaagtgce
tctctggaag
tacacactac
cetttctege
gactagggaa
tcattccatt
atgactattt
ctgctggaag
ccaatgteca
ccagtaagtc
atttggagaa
tcatccatga
gtacctctca
gcaaaagcaa
tgaattticc
aatttaacty
tgccttttct
ggtaagtatt
tgtgtataat
tgggatttat

gttctataat

txt
gaagcaatac

catgtattac
caagaatgga
gaaaacctaa
aaccacccaa
agcacccacce
cacatccttt
tccceccate
acctttgctt
gtgcaatttt

gggcgggcty
tggcatttcg

tttgccttat

tttcctegtt
gtatcagagg
ggaaatggat
agctttgcat
agatgcttty
tcecagaata
gtggcttaat
accaccaaaa
tctatgtcaa
gatactgaac
taatgtggga

gaataaatat

?et Glu Leu Ala é1a Gly ser Phe Ser Glu Glu GIn Phe Trp Glu Ala
15 .

Cys Ala Glu Leu GIn Gln Pro Ala Leu Ala Gly Ala Asp Trp Gin Leu
20 25 30

Leu val Glu Thr ser Gly ITe Ser Ile Tyr Arg Leu Leu Asp Lys Lys
Seite 21

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1932



PO1-2188_070322mitConsensus.5T25. txt
35 40 45

Thr Gly Leu His Glu Tyr Egs val phe Gly val ggu Glu Asp Cys Ser
50

Pro Thr Leu Leu Ala Asp Ile Tyr Met Asp Ser Asp Tyr Arg Lys Gln
65 70 75 80

Trp Asp GIn Tyr val Lys Glu Leu Tyr Glu Gln Glu Cys Asn S;y Glu
85 90

Thr val val Tyr Trp Glu val Lys Tyr Pro Phe Pro Met Ser Ash Arg
100 105 110

Asp Tyr val Tyr Leu Arg Gln Arg Arg Asp Leu Asp Met Glu Gly Arg
115 120 125

Lys Tle His val Ile Leu Ala Arg Ser Thr Ser Met Pro G1n Leu Gly
130 135 149

Glu Arg Ser Gly val Ile Arg val Lys GlIn Tyr Lys GIn Ser Leu Ala
145 150 155 160

Tle Glu Ser Asp Gly Lys Lys Gly Ser Lys val Phe Met Tyr Tyr Phe
165 170 175

Asp Asn Pro Gly Gly GIn ITe Pro Ser Trp Leu Ile Asn Trp Ala Ala
180 185 190

Lys Asn Gly val Pro Asn Phe Leu Lys Asp Met Ala Arg Ala Cys Gln
195 200 205

Asn Tyr Leu Lys Lys Thr
210

<210> 28§

<211> 271
<212> - PRT

<213> Artificial

<220> i
<223> START domain consensus sequence

<220>

<22]> X

<222> (..

<223> any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GlIn, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

<220>
<221> X
«222> (2)..(2)
<223> hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Meta Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci
Seite 22



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

P01-2188_070322mitConsensus.ST25. txt

X

G).. () _

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(5)..(5) . . .

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
GlIn, Arg, Ser, Thr or any modified turniike amino acid

X

6)..(8) ,

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Tle,
Leu, Lys, Met, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino acid

X
@..9 |

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
GIn, Arg, ser, Thr or any modified turniike amino acid

X
(10 .. (10

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GlIn, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(11)..(11)

hydrophobic amino_acids: Ala, cys, Phe, Gly, His, Ile, Lys, Leu,
Me'ga Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(12)..(12) |

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gin, Arg, Ser, Thr or any modified turnlike amino acid

X

(13)..(13)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GlIn, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(14)..(15 . )

hydrophobic amino_acids: Ala, cys, phe, Gly, His, Ile, Lys, Leu,
Me‘_c(,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X
(16)..(16)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, pPhe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

Seite 23



<221>
<222
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

PO1-2188_070322mitConsensus.ST25. txt

X

(17>..Q17) .

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gln, Arg, Ser, Thr or any modified turnlike amino acid

X

(18)..(20)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Prg, Ser, Thr, Trp, Tyr, Val or any modified
amino acid

X

(223..(3%)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(39)..(40) .

hydrophobic amino_acids: Ala, Cys, phe, Gly, His, Ile, Lys, Leu,
Me‘ga Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(41)..(41)

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
GIn, Arg, ser, Thr or any moditied turnlike amino acid

X

(42)..(42) ) .

hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me'ga Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(43)..(61)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

62)..(62) . .
po§3t1ve amino acid: His, Lys, Arg or any modified positive amino
aci

X

(63)..(63) ) .

hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Meta Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(64)..(64)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
teu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(65)..(65)
Seite 24



<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220
<221
<222>
<223>

<220>

<221>
<222>
<223>

<220>
<221
<222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

. PO1-2188_070322mitConsensus.ST25. txt
turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Glin, Arg, Ser, Thr or any modified turnlike amino acid

X
(66)..(67) _

hydrophobic amino_acids: Ala, cys, Phe, Gly, His, Ile, Lys, Leu,
Me{:(,j Arg, Thr, val, Trp, Tyr or any modified hydrophcbic amino
aci

X

(68)..(74)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(75)..(75) . ) ]

hydrophobic amino_acids: Ala, cys, phe, Giy, His, Ile, Lys, Leu,
Meta'Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(76)..(78) .

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(79)..(80) )

hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Metél Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(81)..(8L)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Glh, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

x

(82)..(82)

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gln, Arg, Ser, Thr or any modified turnlike amino acid

X

(83)..(88)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gin, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(89)..(8% _ .
turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gln, Arg, Ser, Thr or any modified turnlike amino acid

X
(91)..(92)
polar amino acid: Cys, Asp, Glu, His, Lys, Asn, Gln, Arg, Ser,
Thr or any modified polar amino acid
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222
<223>

<220>
<221>
<222>
<223>

<220>

PO1-2188_070322mitConsensus.ST25. txt

X

(93)..(93) .

any amina acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(94)..(94) ) )

hydrophobic amino acids: Ala, cys, phe, Gly, His, Ile, Lys, Leu,
Me‘.c(.i Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X
(95)..(107)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gin, Gly, His, Ile,
Leu, Lys, Met, phe, Pro, Ser, Thr, Trp, Tyr, Val or any modified
amino acid

X
(108)..(108) .

hydrophobic amino_acids: Ala, cys, Phe, Gly, His, Ile, Lys, Leu,
Met& Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X
(109)..(109) .

turniike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asnh,
Gln, Arg, ser, Thr or any modified turnlike amino acid

X

(110)..(110) )

hydrophobic amino_acids: Ala, cys, phe, Gly, His, Tle, Lys, Leu,
Me'_c(,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci .

X
(111)..(111) _ _
aliphatic amino acid: Ile, Leu, val or any modified aliphatic
amino acid

X R
(112)..(112) _

polar amino acid: cys, Asp, Glu, His, Lys, Asn, Gln, Arg, Ser,
Thr or any medified polar amino acid

X
(113)..(113)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, phe, Pro, Ser, Thr, Trp, Tyr, Val or any modified
amino acid

X
(114)..(114)

hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me'_c(,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci
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X
(115) .. (115) _

turniike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
GIn, Arg, Ser, Thr or any modified turnlike amino acid

X
{116)..(116)

any amino acid: Ala, Arg, Asnh, Asp, Cys, Glu, GIn, Gly, His, ITe,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(117)..(117)

small amino acid: Ala, Cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small amino acid

X

(118)..(124)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid :

X
(125)..(125)

small amino acid: Ala, Cys, Asp, Gly, Asm, Pro, Sser, Thr, val or
any modified small amino acid

X
(126)..(126)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(127)..(127) ] ¢ s . .
aliphatic amino acid: ITe, Leu, val or any modified atiphatic
amino acid

X

(128)..(128)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(129)..(129) )

hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me1.:{,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X
(130)..(132>

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys, Met, phe, Pro, Ser, Thr, Trp, Tyr, val or anhy modified
amino acid

X :

(133)..(133) _ i

turnlike amino acids: Ala, cys, Asp, Glu, Gly, His, Lys, Asn,
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Glh, Arg, Ser, Thr or any modified turniike amino acid

X

(134)..(135)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(136)..(136) ) .

hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me:'_c(,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(137)..(139) _

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, tys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
aming acid

X
(140)..(140) .

hydrophobic amine acids: Ala, Cys, phe, Gly, His, Ile, Lys, Leu,
Me*ga Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(141)..(141)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(142)..(142)

small amino acid: Ala, Cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small amino acid .

X

(143)..0143)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(145)..(145) . . . .
neggt1ve amino acid: Asp, Glu or any modified negative amino
aci

X
(146)..(147) )

hydrophobic amino acids: Ala, cCys, Phe, Gly, His, Tle, Lys, ieu,
Me‘g{,i Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
ac

X
(148)..(148)
any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gin, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid
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X

(149)..(149) .

aliphatic amino acid: Ile, Leu, val or any modified aliphatic
amino acid

X

(151)..(151)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(1523)..(152) .

hydrophobic amino_acids: ATa, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me‘ga Arg, Thr, val, Trp, Tyr or any modified hydrophohic amino
act

X

(153)..(153) .

polar amino acid: Cys, Asp, Glu, His, Lys, Asn, Gln, Arg, Ser,
Thr or any medified polar amino acid

X

(154)..(164)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(165) . . (166) :

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gln, Arg, Ser, Thr or any modified turnlike amino acid

X

(167)..(167)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(168)..(169)

hydrophobic amino acids: Ala, Cys, phe, Gly, His, Ile, Lys, Leu,
Met_:EI Arg, Thr, val, Trp, Tyr or any modified hydrophobic” amino
aci .

X

(1705..(170)

aliphatic amino acid: Ile, Leu, val or any modified aliphatic
amino acid

X

(171)..(171)

hydrophobic amino_acids: Ala, cys, phe, Gly, His, Ile, Lys, Leu,
Meta Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci
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(172)..(173)
any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
armino acid

X
(174)..(174)
alcohol amino acid: ser, Thr or any modified alcohol amino acid

X

(175)..(175) _

hydrophobic amino acids: Ala, cys, Phe, Gly, Wis, Ile, Lys, Leu,
Me’g(,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X
(176) .. (176) _

pelar amino acid: Cys, Asp, Glu, His, Lys, Asn, Gln, Arg, Ser,
Thr or any modified polar amino acid

X

(1773..(178) .

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Tle,
Leu, Lys!dMet, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino aci

X

(179) . . (179) _ .

turniike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
GIn, Arg, Ser, Thr or any modified turnlike amino acid

X

(180)..(188

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(189)..(189) )

turntike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asnh,
GIn, Arg, Ser, Thr or any modified turnlike amino acid

X

(190) .. (191) _ .

hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me'gc,j Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X
(193)..¢193)

small amino acid: Ala, cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small amino acid

X
(194)..(194) .

polar amino acid: Cys, Asp, Glu, Mis, Lys, Asn, GIn, Arg, Ser,
Thr or any modified polar amino acid
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X
(195)..(1%) . .

hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Tle, Lys, Leu,
Me‘_c‘,:I Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(197)..¢C197)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(198)..(198)

small amino acid: Ala, Cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small amino acid

X

(199)..(202) )

hydrophobic amino acids: ala, Cys, phe, Gly, His, Ile, Lys, Leu,
Mf—:‘g‘:,i Arg, Thr, vai, Trp, Tyr or any modified hydrophobic aming
aci

X
(203)..(203) .

polar amino acid: Cys, Asp, Glu, His, Lys, Asn, Gln, Arg, Ser,
Thr or any modified polar amino acid

X
(204)..(205)
any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,

Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(206) ..(207) .

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
GIn, Arg, Ser, Thr or any medified turniike amino acid

X

{208)..(208)

small amino acid: Ala, Cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small amino acid

X
209)..02200

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(221)..(221)

small amino acid:_Ala, Cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small amino acid

X
(222)..(Q222) .
polar amino acid: Cys, Asp, Glu, His, Lys, Asn, Gln, Arg, Ser,

Thr or any meodified polar amino acid
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X
(223)..(22%

hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me‘gEI Arg, Thr, val, Trp, Tyr or any modified hydrophchic amino
aci

X

(226)..(226)

aliphatic amino acid: Ile, Leu, val or any modified aliphatic
amino acid

X

(227)..(228)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
ileu, Lys, Met, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(229) .. (229)

hydrophobic aminc acids: Ala, cys, Phe, Gly, His, Ile, Lys, Leu,
Me1;a Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(230)..(230)

neggt1ve amino acid: Asp, Glu or any modified negative amino
act

X

(231)..(231

hydrophobic amino_acids: Ala, cys, pPhe, Gly, His, Ile, Lys, Leu,
Me‘g(.:I Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(232)..(232) ' |

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gln, Arg, ser, Thr or any modified turnlike amino acid

X
(233)..(233) .

small amino acid: Ala, Cys, Asp, Gly, Asn, Pro, Ser, Thr, val or
any modified small aminc acid

X

(234)..(240)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
leu, Lys, Met, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(241)..(241) .

polar amino acid: Cys, Asp, Glu, Mis, Lys, Asn, GIn, Arg, Ser,
Thr or any modified polar amino acid

X
(242)..(242)
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any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Ley, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(243)..(244) _

hydrophobic amino_acids: Ala, cys, phe, Gly, His, Ile, Lys, Leu,
Mei_:él Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(245)..(245 .

polar amino acid: Cys, Asp, Glu, His, Lys, Asn, Gln, Arg, Ser,
Thr or any modified polar aminc acid

X

(246)..(246)

any aminoc acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X
(247)..(248) _ _

hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me1_:a arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X

(249)..(249) )

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
GIn, Arg, Ser, Thr or any modified turnlike amino acid

X

(250).. (250

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Ley, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
aming acid

X

(251)..(25D) ) .

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gin, Arg, ser, Thr or any modified turnlike amino acid

X

(252)..(252) _

hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me1_:t,:I Arg, Thr, val, Trp, Tyr or any modified hydrophobic” amino
aci

X

(253)..(2540)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, GIn, Gly, His, Ile,
Leu, Lys, Met, pPhe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(255)..(256) . .

hydrophobic amino acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,

Met, Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
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aci

X

(257)..(257)

polar amino acid: Cys, Asp, Glu, His, Lys, Ash, Gln, Arg, Ser,
Thr or any modified polar amino acid

X
(258)..(261) .

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(262)..(262) .

hydrophobic aminc acids: Ala, cys, Phe, Gly, His, Tie, Lys, tLeu,
Me1.:(,:I Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X
(263)..(264)
turniike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,

Gln, Arg, ser, Thr or any modified turnlike amino acid

X
(265)..(265) ) .

hydrophobic amino_acids: Ala, Cys, Phe, Gly, His, Ile, Lys, Leu,
Me‘_t‘:,:l Arg, Thr, val, Trp, Tyr or any modified hydrophobic amino
aci

X
(266)..(266) )

potar amino acid: Cys, Asp, Glu, His, Lys, Asn, GIn, Arg, Ser,
Thr or any modified polar amino acid

X
(267)..(267) _ )
turnlike amino acids: Ala, cys, Asp, Glu, Gly, His, Lys, Asn,

Gln, Arg, Ser, Thr or any modified turnlike amine acid

X
(268)..(268)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X

(269)..(269)

turnlike amino acids: Ala, Cys, Asp, Glu, Gly, His, Lys, Asn,
Gin, Arg, Ser, Thr or any modified turnlike amino acid

X

(270)..0270)

any amino acid: Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Ile,
Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, val or any modified
amino acid

X
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Thr or any modified polar amino acid
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