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HENG, Dominic Jc

<120>

A Nuclear rece

of cells

<130>

<140>
<141

<150>
<151>

<150>
<151>

<160
<170>
<210> 1
<211>
<212>
«213»

<400> 1
gctgtaagee

11

DA
Mus

agattttcaa

gactcgecac

ccgacaccga ™

ggaagcecca
agtgtctcaa
tgtgtgtgge
gggttttttt
ttgccaaatt
cgatgtitggg
gtttgggces
agccaatgga
gacctctgea
cttgecteeg
gcecacctcac
caagtctgag
catggatggt
gaagtgtgaa

gcagagtaac

2762

musculus

aaaggactge
gaatttctta
tcecccaaac
cgceecattc
ggactggtec
tttaaaatgg
gataaagtgt
aagcgaactg
gacaaéacgc
atgaagctgg
atgtacaaga
cttaagetgg
attcagaaca
acagactatg
agcagectge
tacccagace
taccagacaa
ccagatgage

Cgaaacaggc
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Caataatttc
agcatggact
gtgaggaaca
ccgeccgeag
gatcgcatgg
tgaattactc
ctgggtacca
tccaaaacca
agagaaaacg
aagccgtaay
gagacagggc
aagceatygtce
ttecattecge
acagaagtec
atggttacca
Cctactceag
acteccecegge
Ctcaagttica

aagaaaagcet

gctaagaatg
tacagctatt
actccgggaa
ccgectigte
ggaacagggg
ctatgatgaa
ttacggtcte
aaaaaggtac
atgtcectac
agccgaccgce
tttgaageag
tcaggtgatc
ctccaaagge
ctttgtcaca
accctatggt
ctcacctgag
cagcatccea
agcgaagatc
gagcgeattt
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tctgctagtt
gcgtcetgeac
aaacgtgctyg
atgctgecca
cagatgccag
gatctggaag
ctcacgtgceg
acgtgcatag
tgtcgattca
atgcgaggag
cagaagaaag
caagcaatgc
ctacctctga
tctecccatta
cactticcta
tcaatgatgg
cacctgatac
atggettacc

gggcttrtat

tggatactgg
cagggtcaga
ggcttecgga
aagtggagac
azaacatgca
agctatgtec
aaagctgcaa
agaaccagas
aaaaatgtat
gcagaaataa
cccteatteg
cctcagacct
gccatgtage
gcatgacaat
gtcgggecat
gttactecta
tggaactttt
tccageaaga

gcaaaatggce

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

1020
1080
1140



ggaccagacc
gaaggttgat
tcacatttac
acacgtggac
tctegeacag
atgtctcaag
ggtggaaggt
cccacaacag
cagcaagcag
taacctecte
gctctaggaa
aactgctecea
aataattaaa
gaatcaaagg
aacttacaga
atittaaacta
tcctgaatta
gccectecee
acctgtgage
actagaccat
gtataaatat
taattaaaaa
aaatcaaaca
gtigctgaaa
gttagtatac
ccactagaca
gcgtgttaaa
ca

<210> 2
<211> 560
<212>  PRT
<213> Mus
<400> 2

ctgttetcea
gaccaaatga
cgacaagtgg
tactccacca
gagctggtgg
ttcetggtge
gtccaagagc
actgagaaat
gcagaagact
attgagatge
cacagactgg
agcaatgcta
tacctaatag
ctgtatgaat
tggagaccaa
atctgcectatt
ctcegtgatyg
atcectecca
cctgaagcta
gatttctgga
gtcagettge
gaaaacgggc
aatctaagce
tgtggetttyg
atccatctgt
tcttttgety

cattgccaaa

musculus

SEQUENCE LIST.txt

ttgttgagtg
agctgctteca
cgcatgggaa
tcatctecaca
tgaggctceg
tgttcageic
aggtgaatge
tcggacagcet
acctgtacta
tgcatgcecaa
aaggagaaga
attataaact
cazataaatyg
caaaggattc
taccacagca
aagaaattca
acgctgaaca
ccaccaccac
ttttaaggac
tgtetgtgtc
attttaaata
agtaacccete
aatactccea
gcatggttgy
ttagtcatca
2atgtcaaat

tgaaggaaag

ggccaggagt
agactgctgy
ggaagggaca
Cacagaagic
tteecetteag
agatgtgaag
cgeectgetg
acttettegg
taagcacgtyg
aagagcctaa
ggaggacgat
tggtttaaag
atatatcagyg
atatgaaaga
gaataaaaat
gaagttgatc
actcaagaat
cceceaccecce
Tictgttcag
ttagacctge
tgtgctgaag
ttctatataa
acaagcaagt
gtttcataaa
aggttigtag
agtcacagtc
ggtgagctge

agtatcttet
agtgagectct
atcttectgg
gcgttcaaca
ttegatcage
aacctggaga
gactacacgg
ctacccgaga
aacggggatg
gtceecacce
gacagazaca
acactgaatt
gtatttgtac
cattgtaatg
ggacagaaca
tctgttatta
acatgggctg
acaaggeect
ccatacccag
caacagctaa
tttgttttgt
gcattagtta
tagatcttac
actttttgge
ttcacttaaa
taagtagcca

aaaggggatg

tcagggaact
tgattctega
ttactggaga
acctecetgag
gggagtttgt
acctgeaget
titgcaacta
tccgggcaat
tgccetataa
ctggaagctt
caatactctg
ttaaaagcat
tgcaaactgt
gggtggattg
atcettgtat
attggatttg
tgcettggea
ataccttctg
tagtagctce
taagaacaat
cgtgtgtteg
atattaaggg
ttectgetget
caagaggctt
aaaaaataaa
aazagtcaaa

gttcgaggtt

Met Ser Ala Ser Leu Asp Thr Gly Asp Phe GIn Glu Phe Leu Lys His
1 5 10 15

Page 2

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2762



Gly Ley

Pro Lys

Arg His
50

Lys val
65

Gly GIn

Tyr Ser

Lys val

Gly phe

130

Glu Asn
145

Tyr Cys
val Alrg
TYr Lys
Ala Asnh

210

Pro Ser
225
Gly Leu

Ser Pro

Ser Leu

Thr

Arg

35

Arg

Glu

Met

TYr

Ser

115

Phe

Gln

Arg

Ala

Arg

Gly

Asp

Pro

Phe

His
275

Ala
20

Glu
Arg
The
Pro
Asp
100
Gly
LYsS
Asn
Phe
Asp
180
ASp
Leu
Leu
Lay
val

260

Gly

Glu

Pro

GTu

Glu

85

Glu

Tyr

Arg

Cys

Lys

Arg

Arg

Lys

Thr

Ser

245

Thr

Tyr

GIn
Ile
Ala
70
Asn
Asp
His
Thr
Glin
)
Lys
Met
Ala
Leu
Ser
230
His
Ser

Glin

Leu
Pro

55

Pro

Leu

Tyr

val

135

Ite

Cys

Arg

Leu

Glu

215

Ala

val

Pro

Pro

SEQUENCE LIST.txt
Ile ala ser Ala Pro Gly ser Glu
25

Arg

40

Ala

Gly

GIn

Glu

Gly

GIn

Gly

Lys

200

Ala

Tle

ala

Ile

TYDP

Glu

Arg

Leu

val

Glu

105

Leu

Asn

Lys

Asp

Gly

Gln

Met

GIn

Leu

Sep

265

Gly

LysS

Ser

val

Ser

80

Leu

Leu

GIn

Thr

val

170

Arg

GIn

ser

Asn

Pro

250

Met

His

Page

Arg

Arg

Arg

75

GIn

Cys

Thr

Lys

GIn

Gly

Asn

Lys

Gln

Pro

Thr

pPhe

he )

ol

Ala

Leu

60

sSer

Phe

Pro

cys

Arg

140

Arg

Met

Lys

Lys

val

220

His

Thr

Met

Pro

Thr

Gly

45

val

His

LYs

val

Glu

125

Tyr

Lys

Lys

Phea

Ala

205

Ile

ser

ASp

Pro

ser
285

Arg

30

Leu

Met

Gly

Met

Cys

110

Ser

Thr

Arg

Lau

Gly

Leu

Gin

Ala

Tyr

Pro

270

Arg

His

Pro

Leu

Glu

val

95

Gly

Cys

Cys

cys

Glu

175

Pro

Ala

Ser

Asp

255

His

Ala

Ser

Asp

Pro

GIn

80

Asn

Asp

Lys

Ile

Pro

160

Ala

Met

Arg

Met

Lys

APrg

Ser

Ile



Lys Ser Glu Tyr Pro

val

Ash

AsSp

Phe

385

Trp

Gly

ser

Leu

Asn

Glu

Ser

val
545

290

Tyr

His

Gn

Arg

Gln

370

Arg

Ser

Lys

Thr

Ala

450

Glu

Asn

Ala

Lys

LyS

Pro

Ser

Leu

Ala

Gln

355

Thr

Glu

Glu

Glu

Ile

Glin

Phe

Ley

Ala

Phe

515

Gin

Tyr

Tyr

Ile

Lys

340

Glu

Leu

Leu

Leu

Glu

val

Glu

Leu

500

Gly

Ala

Asn

Met

Leu

325

ile

Lys

Phe

Lys

Leu

405

Thr

Ser

Leu

cys

Asn

485

Leu

Gln

Glu

Asn

Glu

Met

Leu

ser

val
390

His

val

Leuy

470

Leu

ASD

Leu

Asp T

Ley
550

Pro

295

Gly

Leu

Ala

Ser

Ile

375

Asp

Leu

Phe

Thr

val

455

Lys

Gn

Tyr

Leu

Leu

SEQUENCE LIST.tXt
Tyr Ser Setr Ser pPro

Tyr GIn Thr Asn

Leu

Tyr

Ala

360

val

Asp

ASD

Leu

Glu

440

APrg

Phe

Leu

Thr

Leu

520

Leu

Ile

Lys
Leu
345
Glu
GlIn
His
val
425
val
Leu
Leu
val
val
505
Arg

Tyr

Glu

Cys

330

Gln

Gly

Trp

Met

Ile

410

Thr

Ala

Arg

val

GTu

490

Cys

Leu

Tyr

Met

315

Glu

Gln

Leu

Ala

Gly

Phe

Ser

Leu

475

Gly

Asn

Pro

Lys

Leu
555

Page 4

300

ser

Pro

Glu

Leu

Arg

Leu

Arg

Glu

Asn

Leu

460

Phe

val

Tyr

Glu

His

540

His

Glu

Pro

Asp

Gln

Cys

365

Ser

Leu

Gln

His

Asn

445

Glin

Ser

Gln

Pro

Ile

525

val

Ala

Ser

Ala

Glu

Met

Ser

Pro

. 335

Ser

350

Lys

Ser

Glin

val

val

430

Leu

Phe

Ser

Glu

Gin

510

Arg

Asn

Lys

Asn

Ite

Asn

Ala

415

Asp

Leu

Asp

ASp

Gln

485

Gn

Ala

Gly

Arg

Met

Ile

320

Gin

Arg

Ala

Phe

Cys

His

Tyr

Ser

Gln

val

480

val

Thr

Ile

ASD

Ala
560



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

<400>

Met Ser Ala Ser Leu
1

Gly Leu

Pro Lys

Arg His
50

Lys val
G5

Gly Gln

Tyr Ser

Lys val

Gly Phe
130

Glu Asn
145

TYr Cys

val Arg

Tyr Lys

Ala Asn
210

Pra Ser
225

Gly Leu

-

3
560

PRT

Mus musculus

3

5

Thr Ala Ile

Arg

35

Arg

Glu

Met

Tyr

ser

115

Phe

Gln

Arg

Ala

Arg

1985

Gly

Asp

Pro

20

G1u

Arg

Thr

Pro

Asp

Gly

Lys

Asn

Phe

Asp

Asp

Leu

Leu

Leu

Glu

Pro

Glu

Glu

85

Glu

Tyr

Arg

Cys

Arg

Lys

Thr

Sepr

SEQUENCE LIST.txt

Asp Thr Gly

Ala

Gln

Ala

70

Asn

ASp

His

Thr

GIn

150

Lys

g Met

Ala

Leu

Ser

230

His

Ser

Leu

Pro

55

Pro

Met

Leu

Tyr

val

135

Cys

Arg

Ley

Glu

Ala

val

Ala

Arg

40

Ala

Gly

GIn

Glu

Gly

GIn

ASp

Ile

Gly

Lys
200

Ala

Asp pPhe 6In
10

Pro

25

Glu

Arrg

Leu

val

Glu

105

Leu

Asn

Lys

Asp

Gly

GTn

Met

Gin

Leu

Gly

Lys

Ser

val

Ser

90

teu

Leu

Gln

Thr

val

170

Arg

Gln

Ser

Asn

Pro

Ser

Arg

Arg

Arg

75

Gin

Cys

Thr

Lys

Gin

155

Gly

Asn

Lys

Gln

Ile

235

Pro

Page 5§

Glu

Glu

Leu

60

Ser

Phe

£ro

cys

Arg

Arg

Lys

Lys

val

220

His

Thr

Phe

Thr

Gly

45

vatl

His

Lys

val

Glu

125

Tyr

Lys

Lys

Phe

Ala

205

Ser

ASp

Leu

Arg

30

Leu

Met

Gly

Met

Cys

110

Ser

Thr

Leu

GTn

Ala

YT

Lys

15

His

Pro

Leu

Glu

val

as

Gly

Cys

Cys

Cys

Glu

175

Pro

Ser

ASD

His

ser

ASD

Pro

Gln

80

Asn

ASp

Lys

ITe

Pro

160

Ala

Met

Arg

Mat

Lys

Arg



ser Pro phe

ser

Lys

Gly

Pro

val

Asn

AsSp

Phe

385

Trp

Gly

Ser

Leu

Arg

Lys

ASH

Glu

Leu

Ser

290

Tyr

His

Gin

Arg

GIn

370

Arg

ser

Lys

Thr

Ala

450

Glu

AsSn

Ala

Lys

Ser

Leu

Ala

GIn

Thr

Glu

Glu

Glu

]
(AT et
Wi

Glin
Phe
Leu
.ATa

Phe

val

260

Gly

Tyr

Tyr

Ile

LyS

Glu

Leu

Leuy

Leu

Gly

Ile

Glu

val

Glu

Leu

500

Gly

245

Tyr

Pro

Met

Leu

325

Ile

Lys

Phe

Lys

Leu

405

Thr

Ser

Leu

Cys

Asn

485

Leu

Gln

SEQUENCE LIST.ixt
250

Ser Pro Ile

GIn

Asp

ASp

310

Glu

Met

Leu

ser

val

390

Ile

His

val

Leu

470

Leu

Asp

Leu

Pro

Pro

295

Gly

Leu

Ala

Ser

Ile

ASp

Leu

Phe

Thr

val

455

Lys

Gln

Tyr

Leu

TyP

280

Tyr

Ty

Leu

Tyr

Ala

360

val

AsD

Asp

Leu

Glu

440

Arg

Phe

Leu

Thr

Leu

Sepr

265

Gly

Ser

Gln

Lys

Leu

345

Phe

Glu

Glin

His

val

425

val

Leu

Leu

val

vat
505

Met

His

Ser

Thr

Cys

330

Glin

Gly

Trp

Met

Ile

410

Thr

Ala

Arg

val

Glu

490

Cys

Thr

Phe

Ser

Asn

315

Glu

Gin

Leu

Ala

Lys

395

TYP

Gly

Phe

Ser

Leu

475

Gly

Asn

Arg Leu Pro
Page 6

Met

ero

Pro

300

Ser

Pro

Glu

Leu

Arg

380

Leu

Arg

Glu

Asn

Leu

460

Phe

val

Ty

Glu

Pro

sep

285

Glu

Pro

Asp

Gln

Cys

365

ser

Leu

GIn

His

Asn

445

GIn

Ser

Glin

Pro

Pro

270

Arg

ser

Ala

Glu

Ser

350

Ser

Glin

val

val

430

Leu

phe

Ser

Glu

Gln

510

Arg

255

His

Ala

Met

Ser

Pro

335

Asnt

Met

Ie

Asn

Ala

415

Asp

Leu

Asp

Asp

Gn

485

Gln

Ala

Ser

Ile

Met

Ile

320

Gln

Arg

Ala

rPhe

Cys

400

His

TYPr

Ser

Glin

val

430

val

Th

Ile



515

SEQUENCE LIST,txt
520

525

Ser Lys GIn Ala Glu Asp Tyr Leu Tyr Tyr Lys His val Asn Gly Asp
530 535 540

val Pro Tyr Asn Asn L
545

<210> 4
<211>
<212> DNA
<213> mMus

<400> 4
gaggggagga

ctgctgggty
cctecccace
cgttcagegg
ccagtgtgtg
aagggcttet
agctgcaaaa
ctgacggtgg
aagtttgggc
cgggccaatyg
ccececaccgy
tctggeccac
cctggtecce
aagtectgagt
tatccagage
ctagagccag
aaaagccget
tttatctcea
gaccagatga
cgceaggtec
ctgagcacag
gagttagtge
ttecteatec
gcccaggaaa
ggggacaaat
gccaaggagt

2947

musculus

ggaaaggacg
aagaagtrtc
aggaccctgg
acgccegeggg
gtgacaaggt
tcaagegeac
tcgacaagac
gcatgcgeet
ccatgtacaa
gcttcaaget
actacatgtt
ccagtgggec
acggacctet
atccagagee
cctteteagg
aggaggacca
ctgaccagee
ttgtcgactg
cactgctgea
agtacggcaa
tggctgtgea
tccagttgea
tcttcageet
aggccaacge
tccagcagtt

acctgtacca

atcggacagy
tgagagcecg
tgtccagtgt
catggactat
gtcgggetac
agtccagaac
gcagcgtaag
ggaagctgtg
gagagaccgg
ggagaccgga
acceccctage
gctgggtgac
ggctggetac
ctatgccage
agggcecaat
ggtgcgeget
agcgeecttc
ggcacgaagg
gaactgttgg
ggaagacagc
ggctggetece
tgcactgcag
cgatgtgaaa
tgcectgttg
gctaﬁtétgc

caagcatttg

eu Leu Ile Glu Met Leu
550

555

gccagttitee
ctagccactg
ccacccttat
tcgtacgacy
cactacggge
aacaagceatt
cgctgteect
cgtgctgate
gccttgaage
ccaccgatgg
ctgcacgeac

ttggagcee
ctctatcctg
cceceocacaac
gtaccagagc
cgcatcgigg
agcctectet
tgcatggtcet
agcgagctge
atcctgetgg
ctgctgcaca
ctggaccgee
ttcectgaaca
gattacacct
ctggrggagg

ggcaacgaga
Page 7

His Ala Lys Arg Ala

agtccgeege
ccctacctga
ccggetgaga
aggacctgga
tgctcacgtg
acacgtgcac
tctgeegett
gaatgcgggag
agcagaagaa
gggtgececece
cggagcccaa
catctctacc
ccttetectaa
agccagggee
tcatatigea
gctgtctgea
gcagaatggc
ttaaggagct
‘tggtgttgga
ttactggaca
gcetygtget
aggagttcgt
accacagect
tgtgtcacta
tgcgggecet

tgcccegeaa

560

tgcecegececy
ggcctgggag
attcteettce
cgagetgtgt
cgagagctge
cgagagtcag
ccagaagtge
tggceggaac
agcacagatt
geccaceeect
ggccctggte
catggctgtg
ccgeaccate
accctacage
gctgctgeaa
ggagccagec
cgaccagace
ggaggtggct
ccacatctac
ggaggtggag
gcgggceccaa
ctgtctcaag
Cgtaaaggac
cccacactge
gagcatgcag

caaccticte

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560



attgagatgce
gggatgccac
geceoctgece
ggctaggttgce
cttctaacca
ggaggaggct
cecteictec
ggggtctccea
gggtceecag
ccatctaatt
gececggetac
atcaccagct
tttcacctag
gactgagctg
tcggggtgge
cagccceact
tatgggtaaa
catggctcea
tgctgotttg
ccatccicty
cttatgctag
gececeecacct
gacaagaagt
agtttcce

<210> 5

915 o
<213> Mus
<400> 5

tgcaggccaa
tgcctecaaa
ctgagctceca
ctttactage
ttcettectc
caggattccc
tgttatcaga
gactccactyg
aggataccat
ctgatcctcet
ccagggagga
ggctgggcty
atagtcctig
ggatatgggg
atctgtacce
aggggaacaa
tctaggagaa
tocttttggt
cctectgaaa
ttccagactyg
gcecaccecaa
ctgceectga

gcccttataa

musculus

SEQUENCE LIST.txt

gcagacttga
agactccttg
gagctgtgtg
cattggcctg
catcagccce
tggtgggtct
ggcaaaggaa
aagcaggaag
gagagtgggt
acctgtagga
ggagtctggt
gtatttatct
gaaagtgtgt
actagcatca
caccteacce
caggaggeet
ctcacagatc
ccetegecac
gccactetgt
gacatccact
ctggacaagg
aatgcgtget

accectgeag

gcctgggtge
cattaggtga
tttgggcaag
tgtcecgecac
cagetttttt
ggatgteccct
ggtctacagg
tcecactgtty
agggcazaaa
ggactttggt
gtagccaaca
gcaaggttga
gagagagaag
aagetttcte
Ccgagaagty
gctggggett
tttatatgag
tacccttgaa
aggaccaagce
gtectttectyg
ctgtctectyg
cceaccaagyg

ccetgeagec

caggcagcegg
tccaggagec
gatgggcggg
ttggagtgee
tcctggtate
tgggtcagag
catcaatgag
taaactgagt
gagcccttte
gtgatcatce
ttectygecect
agtcactggg
tgggcaggag
ctgacatctc
ctattgcttg
agagtcegty
gacagtgctg
gctggcttea
actcggggga
ctttcgegte
tcttctacta
ccagagaccc

ctgzaataaa

gcaataggca
ctgtcactaa
gattggccgg
Ccaaaggggg
tgaggtceea
gtcatccttt
ggcaaaggag
ttgctaaatt
cgcectctac
ttcteccagy
aaccctgeec
attcttttce
acagactggg
tttccaagag
ccctetgecet
caggtgggga
aggactttct
gttccctgge
gaggcctaag
agatttacag
cecetggetea
acageeccaa

ttttgcaatt

?et AsSp Tyr Ser gyr Asp GTu Asp Leu Asp Glu Leu CYs Pro ¥§1 Cys
A 10

Gly Asp Lys Xé} Ser Gly Tyr RHis ;gr Gly Leu Leu Thr C§s Glu Ser
3

Cys Lys g;y Phe Phe Lys Arg Zhr val G61n Asn Asn iys His Tyr Thr
0 5

Page 8

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
2947



Cys Thr Glu Ser GIn ser

Cys

65

Glu

Pro

Ile

Pro

His

145

Leu

His

ile

Gly

Pro

225

val

Ser

Glu

Glu
305

50

Pra

Ala

Met

Arg

Pro

130

Ala

Gly

Gly

Lys

Pro

210

Glu

Arg

Asp

Phe

Leu

250

Leu

Phe

val

TYI

Ala

115

Pro

Pro

Asp

Pro

Ser

185

Pro

Leu

Ala

Gln

Ile

275

Glu

Leu

Cys

Arg

Lys

100

Asn

Pro

Glu

Phe

Leu

180

Glu

Arg

Pro

260

Ser

val

val

Arg

Ala

85

Arg

Gly

Pro

Pro

Gly

Ala

Tyr

Ser

Leu

Ile

245

Ala

Tle

Ala

Leu

Phe

70

Asp

Asp

Phe

Pro

Lys

150

Ala

Gly

Pro

Tyr

Gin

230

val

Pro

val

Asp

ASp
310

SEQUENCE LIST.txt

Cys Lys Ile Asp Lys Thr
55 50

Gln

Arg

Arg

Lys

Pro

135

Ala

Pro

Tyr

GTu

Pro

215

Leu

Gly

Phe

Asp

GIn

295

His

Lys

Met

Ala

Leu

120

Pro

Leu

Ser

Leu

Pro

200

Glu

Leu

Cys

ser

Trp.

Met

Ile

Cys

Arg

Leu

165

Glu

ASp

val

Leu

Tyr

185

TYP

Pro

GIn

Leu

Leu

265

ala

Thr

Tyr

Leu

Gly

50

Lys

Thr

Tyr

Ser

Pro

170

Pro

Ala

Phe

Leu

Gln

250

Leu

Arg

Leu

Arg

Thr

75

Gly

GIn

Gly

Met

Ser

Ser

Gly

Glu

Cys

Arg

Leu

Glin
315

Page 9

val

Arg

Gln

Pro

Leu

140

Pro

Ala

Phe

Pro

Pro

Arg

cys

Gln

300

val

Gln

Gly

Asn

Lys

Pro

125

Pro

Pro

val

ser

Pro

205

Gly

Glu

Ala

Met

Met

285

Asn

Gin

Arg

Lys

Lys

110

Met

Pro

Ser

Pro

Asn

190

Gln

Pro

Glu

Lys

Ala

270

val

Cys

Tyr

Lys

Arg

Phe

95

Ala

Gly

Ser

Gly

Gly

Arg

Gln

Asn

Asp

ser

255

Asp

Phe

Trp

Gly

Arg

Leu

80

Gly

Gln

val

Leu

Pro

160

Pro

Thr

Pro

val

Gin

240

Arg

Gln

Lys

Ser

Lys
320



Glu

val

GIn

Phe

Leu

385

Ala

Phe

G1ln

Arg

Asp Ser

Ala val

Glu Leu
355

val Cys
370

AsSn Asn

Leu Leu

GIn GIn

Ala Lys

435

Asn Asn
450

<210> 6
<Z211> 88
<212> PRT

<213>

<220>

<223>

<400> 8
prhu%pLax?qu

Ile

Gln

340

val

Leu

His

Asp

Ley

420

Glu

Leu

Ley

325

Ala

Leu

Lys

ser

Tyr

405

Leu

Ty

Leu

Gly

Gln

Phe

Leu

390

Thr

Leu

Leu

Ile

Gly Tyr His g%r Gly Leu

Lys Arg Thr val G1n Asn
35

Ash ggs Glh 1le Asp Lys

Phe Lys Lys Cys Ile
65

Asp Arg Met Arg Gly Gly

Asp

70

SEQUENCE LIST.txt

val Thr Gly Gin Glu val
330

Ser Leu Leu His

Leu

Leu

375

val

Leu

Cys

Tyr

Glu
455

Artificial Sequence

His

360

Ile

Lys

Cys

Leu

His

440

Met

345

Ala Leu

Leu Phe

Asp Ala

His Tyr

410

val Gglu
425

Lys His

Leu GIn

Ser

Gln

ser

Gln

395

Pro

val

Ley

Ala

Leu

Leu

Leu

380

Glu

His

Arg

Gly

Lys

Glu

val

365

ASp

Lys

cys

Ala

Asn

445

GTn

from Nuclear receptor subfamily 5 sequences

Leu Cys Pro gg? Cys Gly Asp

Leu Thr gys Glu Ser Cys Lys
5

GIn Lys Arg Tyr Thr Cys Ile
40 45

Thr GIn Arg Lys Arg Cys Pro
55 60

val Gly Met Lys Leu Glu ala
75

ATrg Asn

Page 10

Leu

Leu
350

Arg

val

Ala

Gly

Ley

430

Glu

Thr

Lys
Gly

30

Glu

Tyr

val

ser

335

Arg

Gln

Lys

Asn

ASp

ser

Met

val

15

phe

Asn

Cys

Arg

Thr

Ala

Glu

Phe

Ala

400

Lys

Met

Pro

ser

Phe

GIn

Arg

Ala
80



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

<220>
<223>

<400>

7
244
PRT

85

Artificial sequence

SEQUENCE LIST.txt

from NucTear receptor subfamily 5 proteins

7

Pro Ala Ser ITe Pro His Ley
1 5

ASp

Gln

Cys

Ser

65

Leuy

GIn

His

Asn

Gln

145

Ser

Gln

Pro

Glu

Ser

LYS

50

Say

Gln

val

val

Ley

150

Phe

Ser

Glu

GIn

Arg
210

Pro
Asn

35

Met

Asn

Ala

Asp

Asp

Gin

GIn

195

Ala

Gin val Gln

20

ATrg

Ala

Phe

Cys

His

100

Tyr

ser

Gln

val

val

180

Thr

ITe

Asn

Asp

Phe

Trp

&5

Gly

sSer

Leu

Arg

Lys

165

Asn

Glu

ser

Arg

Gln

Arg

70

Ser

Lys

Thr 1

Ala

Glu

150

Asn

Ala

Lys

Lys

Ala

Gln

Thr

55

Glu

Glu

Glu

Gln

Phe

Leu

Ala

Phe

GIn
215

Ile Leu

Lys

Glu

40

Leu

Leu

Leu

Gly

Ile

Glu

val

Glu

Leu

Gly

200

Ala

Ile

25

Lys

Phe

Lys

Leu

Thr

105

ser

Leuy

Cys

Asn

Leu

185

Gln

Glu

Glu
10

Met
Leu
Ser
val
Ile
30

Ile
His
val
Leu
Leu
170
ASp

Leu

Asp

Leu

Ala

Ser

Ile

AsSp

75

Leu

phe

Thr

TYFP

Leu

Tyr

Page 11

Leu

Tyr

Ala

val

60

Asp

Asp

Leu

Glu

Arg

140

phe

Lau

Thr

Leu

Leu
220

Lys

Leu

Phe

A
4

Glu

GIn

His

va'l

val

125

Leu

Leu

val

val

205

Tyr

cys

Glin

30

Gly

Trp

Met

Ile

Thr

110

Ala

Arg

val

Gly

Cys

190

Leu

Tyr

Glu
15

Gln
Leu
Ala
Lys
Tyr
g5

Gly
rPhe

Ser

Leu

‘Pro

Lys

Pro

Glu

Leu

Arg

Leu

80

Arg

Glu

Asn

Leu

Phe

160

val

Tyr

Glu

His



val Asn Gly asp val
225

Ala Lys Arg Ala

<210> 8§
<211
<212>
<213>

<220>
<223>

1683
DNA
Artificial sequence

SEQUENCE LIST.txt

Pro Tyr Asn Asn Leu L
230 2

sumoylated mutant of nuclear r

residues mutated

<400> 8
atgtctgeta

attgecgtcty
gaaaaacgtg
gtcatgetge
gggcagatge
gaagatctgg
ctcetcacgt
tacacgtgea
tactgtcegat
cgcatgcgag
cagcagaaga
atccaagcaa
ggcctaccte
acatctccea
ggtcactite
gagtcaatga
ccacacctga
atcatggett
tttgggcttt
agtagtatct
tggagtgage
acaatcttec
gtcgegitca
cagttcgatc

aagaacctgg

grttggatac
caccagggec
ctgggcticc
ccaaagtgga
cagaaaacat
dagagctatg
gcgaaagctg
tagagaacca
tcaaaaaatyg
ggggcagaaa
aagoccteat
tgcceteaga
tgagccatgt
ttagcatgac
ctagtcgggc
tgggttactc
tactggaact
accteccagea
tatgcaaaat
tcttcaggga
tcttgattct
tggttactgg
acaacctcet
agcgggagtt

agaacctgcea

tggagatttt
agagactcge
ggaccgacac
gacggaagcec
gcaagtgtet
tectgtgtot
caagggtitt
gaattgccaa
tatcgatgtt
taagtttggg
tcgagccaat
cctgacctet
agccttgect
aatgccacct
catcaggtct
ctacatggat
tttgaagtgt
agagcagagt
ggcggaccag
actgaaggtt
cgatcacatt
agaacacgtg
gagtctcgea
tgtatgtctc
gctggtggaa

caagaatttc
cactececca
cgacgceeca
ccaggactgg
caatttaaaa
ggcgataaag
tttaagcgaa
attgacaaaa
gggatgaggc
ccaatgtaca
ggacttaagc
gcaattcaga
ccgacagact
cacagcagee
gagtacccag
ggttaccaga
gaaccagatg
aaccgaaaca
accctgttct
gatgaccaaa
taccgacaag
gactactcca
Caggagctgg
aagttcctgg

ggtgtccaag
Page 12

eu Ile Glu Met Leu
35

eceptor construct

ttaagcatgg
aacgtgagga

‘teecgeecyg
tcecgategea
tggtgaatta
tgtctgggta
ctgtccaaaa
cgcagagaaa
tggaagcegt
agagagacag
tggaagceat
acattcatte
atgacagaag
tgcatggtta
acccctacte
caaaciccce
agcctcaagt
ggcaagaaaa
ccattgttga
tgaagctget
tggcgeatgg
ccatcatete
tggtgaggct
tgctgttcag
agcaggtgaa

His
240

with two Tysine

acttacagct
acaactcegg
cagcegectt
tggggaacag
ctcctatgat
ccattacggt
ccaaaaaagy
acéatgtccc
aagagccgac
ggctttgaag
gtctcaggtg
cgcctecaaa
teectttgte
Ccaaccctat
cagctcacct
ggccageatc
tcaagcgaag
gctgagegea
gtgggccagy
tcaaaactygc
gaaggaaggg
acacacagaa
ccgrtcectt
Ctcagatgty
tgeegeccty

G0
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500



ctggactaca cggttitgcaa
cggetacceg agatceggge
gtgaacgggg atgtgcecta

taa

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

<220>
<223>

<400>
Met Ser Ala Ser
1

Gly

Pro

Arg

Lys

65

Gly

Tyr

Lys

Gly

Glu

145

Tyr

va'l

Leu

Lys

His

50

val

Gln

Ser

val

Phe

130

Asn

cys

Arg

9
560
PRT

Artificial sequence

SEQUENCE LIST.txt

A sumoylated mutant of Nr5a2
residues mutated

g

Thr

Arg

35

Arg

Glu

Met

Tyr

Ser

115

Phe

Glin

Arg

Ala

Ala I

20

Glu

Arg

Thr

Pro

100

Gly

Lys

Asn

Phe

Asp

Pro

Glu

Glu

85

Glu

TYP

Arg

Cys

Lys

165

Arg

Asp Thr Gly Asp

Ala

Gln

Ala

70

Asn

Asp

His

Thr

Gln

150

Lys

Met

Ser

Leu

Pro

55

Pro

Met

Leu

Tyr

val

135

Ile

Cys

Arg

Ala

Arg

40

Ala

Gly

Gln

Glu

Gly

Gln

Asp

ITe

Gly

Pro

25

Glu

Arg

Leu

val

Glu

105

Leu

Asn

Lys

ASD

Gly
185

expression product

Phe

10

Gly

Lys

ser

va'l

Ser

90

Leu

Leu

Gln

Thi

val

170

Arg

Gln

Ser

Arg

Arg

Arg

75

Gln

cys

Thr

Lys

Gly

Asn

Page 13

Glu

GTu

Ala

Leu

60

Ser

phe

Pro

Cy's

Arg

140

Arg

Met

LysS

Pha

Thr

Gly

45

val

His

Lys

val

Glu

125

TYr

Lys

Arg

phe

Leu

Arg

30

Leu

Met

Gly

Met

cys

116

Ser

Thr

Arg

Leu

Gly

with

Pro

Leu

Glu

val

95

Gly

Cys

Cys

cys

Cctacccacaa cagactgaga aattcggaca gctacttett
aatcagcaag caggcagaag actacctgta ctataageac

taataacctc ctcattgaga tgctgcatge caaaagagec

two lysine

His

Ser

Asp

Pro

Gln

80

Asn

ASp

Lys

Ile

Pro

160

Ala

Met

1560
1620
1680
1683



Tyr

Ala

Pro

225

Gly

Ser

Ser

Arg

Gly

305

Pro

val

Asn

AP

Phe

385

Trp

Gly

Ser

Leu

Lys

Asn

210

Ser

Leu

Pro

Leu

Ser

280

Tyr

His

Gln

Arg

Gln

Arg

Ser

Lys

Thr

Ala
450

Arg Asp Arg Ala Leu
195

Gly

Asp

Pro

Phe

His

275

Glu

Ser

Leu

Ala

Gln

355

Thr

Glu

Glu

Glu

ITe

435

Gln

Leu

Leu

Leu

val

260

Gly

Tyr

Tyr

Ile

Lys

Glu

Leu

Leu

Ley

Gly

Ile

Glu

Lys

Thr

ser

245

Thr

Tyr

Pro

Leu

325

Ile

Lys

Phe

Lys

Leu

405

Thr

Ser

Leuy

Leu

Ser

230

His

Ser

Gln

Asp

Asp

310

Glu

Met

Ley

ser

val

350

Ile

His

val

Glu

215

Ala

val

Pro

Pro

Pro

295

Gly

Leu

Ala

Ser

Ile

375

Asp

Leu

Phe

Thr

val
455

SEQUENCE LIST.tXt

Lys Gln GIn Lys Lys
200

Ala

Ile

Ala

ITe

Tyr

280

Tyr

Tyr

Leu

VP

Ala

360

val

ASp

Asp

Leu

Glu

440

Arg

Met Ser

Gln Asn

Leu Pro
250

Ser Mmet
265

Gly His

Ser Ser

GIn Thr

Lys Cys
330

Leu Gln
345

Phe Gly

Glu Trp

Gln Met

His 1le

410

val Thr
425

val Ala

Leu Arg

Gln

ITe

235

Pro

Thr

Phe

Ser

Asn

315

GTu

Gln

l.eu

Ala

Lys

395

Gly

rhe

Ser

pPage 14

val

220

His

Thr

Met

Pro

Pro

300

Ser

Pro

Glu

Leu

Arg

380

Leu

Arg

Glu

Asn

Leu
460

Ala

205

Ile

Ser

Asp

Pro

Ser

285

Glu

Pro

AsSp

Gin

Cys

365

Ser

Leu

Gln

His

Asn

445

GIn

Leu

GIn

Ala

Tyr

Pro

270

Arg

ser

Ala

GTu

ser

350

Lys

Ser

Gln

val

val

430

Leu

Phe

Ile

Ala

ser

ASp

255

His

Ala

Met

Ser

Pro

335

Asn

Met

ASh

Lau

ASp

Arg

Met

Lys

Arg

Ser

ile

Met

ile

320

Gn

Arg

Ala

Phe

cys

400

His

Tyr

Ser

Glin



Arg Glu Phe val Cys Leu Lys phe Leu val
465

Lys

Asn

Glu

ser

val
545

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

<220>
<223>

10
DNA

Asn Leu Glu Asn

Ala Ala Leu Leu

Lys Phe Gly GIn
515

Lys G1n Ala Glu

530

Pro Tyr Asn Asn

1683

SEQUENCE LIST.txt

470

485

500

Leu Leu Leu

520

ASp Tyr Leu
535

Leu Ley Ile

550

A sumoylation constr

mutated

<400> 10
atgtctgeta

attgegtctg
gagaaacgtyg
gtcatgetge
gggcagatge
gaagatctgg
ctccteacgt
tacacgtgea
tactgtcgat
cgcatgcgag
cagcagaaga
atccaagcaa
ggcctaccte
acatctccea
ggtcacttte
gagtcaatga

ccacacctga

gtttggatac
caccagggtce
ctgggettce
ccaaagtgga
cagaaaacat
aagagctatg
gcgaaagctg
tagagaacca
tcaaaaaatg
ggggcagaaa
aagcecteat
tgccctcaga
tgagccatgt
ttagcatgac
ctagtcgggc
tggottacte

tactggaact

Artificial Sequence

tggagatttt
agagactcge
ggaccgacac
gacggaagee
gcaagtgtcet
tectgtgtat
caagggttit
gaattgccaa
tatcgatgtt
taagtityggg
tcgagceaat
cctgacctet
agccttgeet
aatgccacct
catcaggtct
Ctacatggat

tttgaggtgt

L
475

Asp Tyr Thr val Cys Asn Tyr pPro
505
Arg Leu Pro Glu Ile Arg
525
Tyr Tyr Lys His val Asn
540

Glu Met Leu His Ala Lys
555

caagaatttc
cactceceea
cgacgececa
ccaggactgg
Ccaatttaaaa
ggcgataaag
tttaagcgaa
attgacaaaa
gggatgagge
ccaatgtaca
ggacttaggce
gcaattcaga
ccgacagact
cacagcagec
gagtacccag
ggttaccaga

gaaccagaty
Page 15

Leu GlIn Leu val ggg Gly val GIn GTu

ttaagcatgg
aacgtgagga
ttceegeeeg
tccgategea
tggtgaatta
tgtctggata
ctgtccaaaa
cgcagagaaa
tggaagcegt
agagagacag
tggaagceat
acattcattc
atgacagaag
tgcatggtta
accecctactce
caaactccce

agectcaagt

Gln
510

eu Phe ser ser Asp val

480
Gin val
485
Gln Thr
Ala ITe

Gly Asp

Arg Ala
560

uct of Nr5a2 with five lysine residues

acttacagcet
acaactcegyg
cagcegeett
tggggaacag
ctcctatgat
ccattacggt
CCaadaaaagg
acgatgtccc
aagagecgac
ggctttgaag
gtctcaggtg
cgeeteccaaa
tecetttgte
ccaaccctat
cagcteacct
ggccagceatce

tcaagcgaag

50
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



atcatggctt
tttgggcttt
agtagtatct
tggagtgage
acaatcttece
gtcgegttea
cagtitcgatc
aagaacctgg
ctggactaca
cggctacccg
gtgaacgggg
taa

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

<220>
<223>

11
560
PRT

<400> 11

Met Ser Ala
1

Gly Leu Thr

Pro Lys Arg

35

His
50

Arg Arg

val Glu

Lys
65

Gly Gln Met

Tyr Ser Tyr

Lys val ser

115

An expression
lysine residue

acctccagea
tatgcaaaat
tctteaggga
tcttgatict
tggttactgyg
acaacctcct
agcgggagtt
agaacctygca
cggtttgeaa
agatccggge
atgtgccceta

ser

Ala 1Te

20

Glu Glu

APg Pro
Thr Glu

Glu
85

Pro
GTu

Asp

Gly Tyr

geu Asp Thr Gly
Ala
Gin
Ile
Ala
70
ASh

AsSp

His

SEQUENCE LIST.txt

agagcagagt
ggcggaccag
actgagggtt
cgatcacatt
agaacacgtyg
gagtctcgea
tgtatgtcte
gctggtggaa
ctacccacaa
aatcagcaag

taataacctc

Artificial sequence

ser Ala

Asp

Pro

aaccgaaaca
accctgttet
gatgaccaaa
taccgacaag
gactactcca

caggagctgg

aagttcctgg

ggtgtccaag
cagactgaga
caggcagaag

ctcattgaga

Phe G1n

10

Gly ser

25

Leu Arg

40

Pro Ala

55

pPro Gly

Met Gln

Leu Glu

Glu

Arg

Leu

val

Glu

LYS Arg

Ser Arg

val Arg

75

Ser Gln

90

Leu Cys

105

TYr Gly
1

Leu

Leu Thr

Page 16

ggcaagaaaa
ccattgttga
tgaagctget
tggcgeatgg
ccateatete
tggtgaggct
tgctgttcag
agcaggtgaa
aattcggaca
actacctgta

tgetgeatge

Giu phe

Glu Thr

30

Ala Gly

45

Leu val

60

Ser His

Phe

Lys

Pro val

Leu

Arg

Leu

et Leu

Gly

Met

Cys

gctgagegea
gtgggceagg
tcaaaactge
gaaggaaggg
acacacagaa
ccgticectt
ctcagatgtg
tgcegeccty
gctacttctt
ctataageac

caaaagagcc

product of a sumoylation mutant of Nr5a2 with §
s mutated

Lys His

15

His ser

Pro Asp

Pro

G1n
80

Glu

val
95

Asn

Gly asp

110

Cys

sSer

Cys Lys

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1683



Gly phe phe Lys Arg Thr val

Glu
145
Tyr
val
Tyr
Ala
Pro
225
Gly
Sar
ser
Arg

Gly
Pro
val
Ash

Asp

Phe
385

130

Asn

Cys

Arg

Lys

Asn

210

ser

Leu

Pro

Leu

Ser

290

TYr

His

Gln

Arg

GIn

370

Arg

Gln

Arg

Ala

Arg

Gly

ASD

Pro

Phe

His

275

Glu

Ser

Leu

Ala

GIn

355

The

Glu

Asn

phe L

Leu

Leu

Leu

val

260

Gly

Tyr

Tyr

Ile

Lys

340

Glu

Leu

Leu

cys

Arg

Arg

Arg

Thr

Ser

245

Thr

Tyr

Pro

Met

Leyu

325

Ile

Lys

rhe

Arg

Gln

150

Lys

Met

Ala

Leu

Ser

230

His

ser

Gln

Asp

ASp

310

Glu

Met

Leu

sSer

val
380

135

Ile

Cys

Arg

Leu

Glu

Ala

val

Pro

Pro

Pro

295

Gly

Leuy

Ala

Ser

Ile

375

Asp

SEQUENCE LIST.txt

GIn Asn GIn Lys Arg

Asp Lys Thr

Ile

Gly

Lys

200

Ala

Ile

Ala

Ile

TYF

280

Tyr

Tyr

Leu

Tyr

ala

360

val

Asp

Met

Gln

Leu

ser

265

Gly

sSer

GIn

Arg

Lay

345

Phe

Glu

val

170

Arg

Gln

Ser

Asn

Pro

250

met

His

sSer

Thr

Cys

330

Gln

Gly

Trp

Asp GlIn Met

Gin

155

Gly

Asn

Lys

Gin

Ile

235

Pro

Thr

Phe

Ser

Asn

315

Glu

Gn

Leu

Ala

Lys
395
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140

Arg

Met

Lys

LYS

val

220

His

Thr

Met

Pro

Pro

300

Ser

Pro

Glu

Leu

Arg

Leu

Tyr

Lys

Arg

Phe

Ala

205

Ile

Ser

Asp

Pro

Ser

285

Glu

Pro

Asp

Gln

Cys

365

Ser

Leu

Thr

Arg

Leu

Gly

Leu

Gln

ala

Tyr

Pro

270

Arg

Ser

Ala

Glu

Ser

350

Lys

Ser Ile

Gln

Cys

Cys

Glu

175

Pro

Ile

Ala

ser

ASD

255

His

Ala

Met

Ser

Pro

335

ASnh

Met

Asn

Ile

Pro

160

Ala

Met

Arg

Met

Lys

240

Arg

Ser

Ile

Met

Ile

AL Jd

Gln

Arg

Ala

Phe

Cys
400



Trp Ser Glu

Gly Lys

ser

Leu

Arg

465

Lys

Asn

Glu

ser

val
545

Thr

Ala

450

GTu

Asn

Ala

Lys

Lys

530

Pro

Glu

Ile

435

Glin

Phe

Leu

Ala

Phe

515

Gln

Tyr

Lau

Gly

Ile

Glu

val

Glu

Leu

500

Gly

Ala

Asn

Leu Ile Leu

405

Thr

Ser

Leu

Cys

Asn

485

Leu

Gln

Glu

Ash

Ile

His

val

Leu

470

Leu

Asp

Leu

Asp

Ley
550

Phe

Thr

val

455

Lys

GIn

Tyr

Leu

Tyr

535

Leu

SEQUENCE LIST,txt

ASp

Leu

Glu

440

Arg

Pha

Leu

Thr

Lay

520

Leuy

Ile

His Ile Tyr Arg
410

val Thr
425

val Ala

Leu Arg

Leu val

val Glu

490

val Cys
505
Arg Leu

Tyr Tyr

Glu Met

Gly

Phe

Ley

475

Gly

Asn

Pro

Lys

Leu
555
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Glu

Asn

Leu

460

Phe

val

Tyr

Glu

His

540

His

GIn

His

ASn

445

Gin

Ser

Gln

Pro

Ile

525

val

Ala

val

val

430

Leu

phe

ser

Glu

GIn

510

Arg

Asn

Lys

Ala His
415

ASD Tyr

Leu Ser

Asp Gln

Asp val

480
Gin val
495
GIn Thr
Ala 1le

Gly Asp

Arg Ala
560



