<110>

Murphy, Andrew 3J.

<120>
GENE

3101

<150> 6188
<151> 2013

<160> 8
<170>
<210> 1

<211> 4007

<212> DNA
<213> Mus

<130>

<400> 1
gcgctcggcec

tctgcgagct
ttcctctecc
tctgcgectg
tcccggagtce
ggcggtggcg
gcccgectge
ggagcccgcec
cgcgtectgt
atcagtgtct
gccggtggga
tttcgcagga
tatggacttt
tgtgaagttc
agaggtctat
catacctgac
caccctgaag
tagtggaaag
ggatgttaat
tcgtgggatt
acagtccccg
cgaggatctc

gaatctcaca

4 (3400pP1)

1261
-09-23

musculus

gggccgeect
gtccccgetc
cctctttect
gctccctecgg
tccccgceteg
ctggggggca
cgagcgcgct
ggcccggecc
ttctgtacag
gttgctgctg
cccattaggt
gaatacgttc
tccatccgta
cagaaaggat
gtactcgcca
cagaaagtga
tggttcaaag
aatgtctcct
tctaaggtca
gctaacctgt
acgtcaatga
cagctgatct

aagaacacgg

PatentIn version 3.5

cgcgctggec
gcgcttgctc
tctccctege
gtccgctecc
gcggegtctc
9cggaggggg
caccgccgcet
ctggccgect

gagccacggg
gggattcgac

ggtacagagg
ctcgaattag
tcagtaatgt
catcagagcc
aaccttctcc
acttcacctg
atgggcaaga
acaacatctc
tctgcgaggt
ctaacttcat
accaggtgaa
ggctggagaa
atgggaccta

31014_3400_SEQ
SEQUENCE LISTING

Regeneron Pharmaceuticals, Inc.

tcgcgacggce
tccgatctcc
tatccgctcc
ctttcccgec
attgtgggag
aggggcctta
ctccctectt
agggccgetg
gaaggaactg
cgttctgaac
agtagggcca
aaatgtttca
caccccagca
tgacacagaa
accggaggta
caagtctcat
actccacccc
cagcacagtc
agcccacatc
ccgagtttca
cctcacctgc
tggaaacgta

taattacaca
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tccgcacagce
gtccccgetc
cccgcccccg
ggcctggecc
ggggtcagat
gtcgttcgec
gctctgcage
ctgctctgec
aaggtgactc
tgcactttga
agccggctgt
gatactacta
gatgctggca
atacaatctg
tccggceccag
ggcttctctc
ttggagacca
agggtggtac
accttggata
cccaccgtga
cgggctgaga
tcacggaatg

agcttgttcc

NON-HUMAN ANIMALS HAVING A HUMANIZED SIGNAL-REGULATORY PROTEIN

ccgcactcgce
cctcteccectce
tgcctctggce
ggcgtcacgc
caccccgecg
cgcgccgecc
cgcggcccat
tgctgctctce
agcctgagaa
cctccttgtt
tgatctacag
agagaaacaa
tctactactg
gagggggaac
cagacagggg

cccggaatat
ccgtgaaccc
taaactccat
gaagccctct
aggtcaccca
ggttctaccc
acacgcccaa

tggtgaactc

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

1020
1080
1140
1200
1260
1320
1380



atctgctcat
gatcacccga
aaccttccct
gtgtgctttg
gaaagccaag
aataacccag
gcccaaagag
aagcattgag
catggtccac
tgctagtgtc
cacaagtttt
gtccccagaa
ccctcecgtgg
gttgcagaac
cggcccatca
ttccagagct
gggaccagac
gcaagttttc
aaggaaccct
ctcccttcca
ggacgcctgt
aatttgattt
ttttgatttt
gttgaatggt
tcttacagca
ctcagctgct
gccacatggc
aatgctgacc
cactcacaag
aatcagtgca
agaacctggt
tggctcgaga
tggctgggcc
tcaggaagtg

agagaggacg
aaccataccg
gataataatg
ctcgtagtcc
gggtcaacat
atccaggaca
aagaagcccg
acaggcaaag
ctcagccggg
caggtccaga
cttgtcctac
ggccaggtgg
ctcttcaaca
cagagggcga
ctcgtgggtc
tggtcttctg
tccctttaga
agccaacagt
ctcctecctag
gtcccagett
aaattattga
atgctgttta
ttttctttcc
tgggtcttgt
gaaacagatt
acttccagca
tggccctttg
taatgttggc
cacttcagag
aggaggagtc
catacctgtg
gtctgggcag
caatgccaag

gaggcgctaa

tggtgttcac
tgctgggatt
ctacccacaa
tgctgatggce
cttccacacg
caaatgacat
caccccgggce
tgcctaggcec
cacagccagc
ggaagtgaat
atggagtggc
cacgggtcct
cctcttgggce
actggagaaa
tggatcctgg
tgtggagaag
tcaaaccgcc
gctggcctcc
accagcagag
gcttcctecca
gaaatgtgaa
gttgttgttg
cttaaaacaa
gaagtctgag
tttttcaaat
cccagecgtca
cctccatggce
cattccacat
gcatgcagag
cgttttttge
acaacacagc
aggctctgac
tggttatggc

tgtccccaat

31014_3400_SEQ

gtgccaggtg
tgcccactcg
ctggaatgtc
tgctctctac
gttgcacgag
caacgacatc
ccctgagect
agaggatacc
ccccaagect
ggggctgtgg
catgacgagg
aggaccaggg
acccacgtcc
gctgcctgga
tcttggcaac
agctcaccat
ccatctgtgg
ccacctccca
actccctggg
gctagcacta
ctgtgcagtc
ggtttctttt
cagcagcagce
gtctaacagt
tcccagaatc
ctgggacgaa
tactgtggta
tgaggggaca
agaagggaca
cagcaaacct
tgtgagccag
cctccaccct
aaccctgact

ccctggggat
Page 2

aagcacgacc
agtgatcaag
ttcatcggtg
ctcctccgga
cccgagaaga
acatacgcag
aacaaccaca
ctcacctatg
gagccatctt
tctgtactag
acatccagcc
gtaagggtgg
ccttcttccg
atccaagaag
cccaggttgc
ctctacccaa
aagaactaca
ggctgactag
catgttcagt
actcagcagc
ttaaagctaa
ctttttaatt
atcttggctc
ttattgtcct
ctgaggacca
ccaggccctg
agtgcagcct
aggtcagtga
ctcggccagce
cagcaggatc
ggcaaaccac
ttaaactgga
atctggtctt

tcctgattcc

aacagccagc
ggagcatgca
tgggcgtggc
tcaaacagaa
acgccaggga
acctgaatct
cagaatatgc
ctgacctgga
tctcagagta
gccccatccc
agccaatcct
cctttgtctt
gaggctgggt
tgttgtgect
gtccttgatg
cttgagcttt
ccagaagtca
ccctggggag
gtggccccac
atcgctctgt
ggtgttagaa
tctttttett
tttgtcatgt
ggaaggattt
agaaggatcc
ttcttacaag
tgtctgaccc
tgccccectt
tctctgaggt
acactggaac
ccactgtcac
tgccggggcec
aacatgtagc

agctattcat

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420



gtaagcagag
ggacccagct
ctgagttggc
ggctgtcttc
aagacatcac
ggcatcctaa
gtgtagcttt
aaagaagaga
gaaggaaaca
tttttgtaat
<210> 2
<211> 509
<212> PRT
<213> Mus
<400> 2
Met Glu Pro
1

Cys Leu Leu

Glu Leu Lys

Ser Thr

50

Asp

Pro Ile

65

Arg

Ser Phe Ala

Thr Lys Arg

Pro Ala Asp

Glu
130

Ser Pro

val Ala

145

Leu

ccaacctgcc
ctgtagggct
ctcactggcc
taattccaaa
atgtgtatac
ttttgtctta
ggctttaacc
acagaagcgc
ggccctgttt

aaagatttct

musculus

Ala Gly Pro

5

Leu Ser Ala

20

val Thr Gln

val Leu Asn

Trp Tyr Arg

70

Glu
85

Gly Tyr

Asn
100

Asn Met

Ala Gly Ile

Asp Thr Glu

Ser
150

Lys Pro

Ala

Ser

Pro

Gly

val

Asp

Tyr

Ile

135

Pro

tatttctgta
ggtgacctga
cagcaaacca
gggttggttg
acacacgggt
agtttttttg
aggcagcctg
cctgtgagga
tgtacatagt

gggtaacaat

Pro

cys

Glu

40

Thr

val

Pro

Phe

Tyr

120

Gln

Pro

31014_3400_SEQ

ggtgcgactg
tacttctcat

gaacttgtct

gtaaagctcc

gtatagatga

gagggagaaa
ggggctccca

gtgggatttg

tgcaacttaa

ddaddaaaaa

Gly

Phe

25

Lys

Leu

Gly

Arg

ser

105

cys

Ser

Glu

Arg

10

cys

Ser

Thr

Pro

Ile

90

Ile

val

Gly

val

Leu

Thr

val

Ser

ser

75

Arg

Arg

Lys

Gly

Ser
155

Page 3

ggatgttagg
aatggcatct

ttgtccgggc
acccccttct
gttaaaagaa
ggaacaaggc
agcctatgga
tttttctgta
aatttttggc

ddaaaaa

Gly Pro Leu

Thr
30

Gly Ala

val Ala

45

Ser

Leu
60

Leu Pro

Arg Leu Leu

Asn val Ser

ITe Ser Asn

110

Gln
125

Phe Lys

Glu

Thr

Pro Ala

agcacagcaa
agaagttagg
catgttcttg
cctctgecta
tgtcctcget
aagggaagat
accctggtac
gaccagatga

ttgcaaaata

Leu

15

Gly

Ala

val

Ile

Asp

95

val

Gly

val

Asp

Leu

Lys

Gly

Gly

Tyr

80

Thr

Thr

Ser

Tyr

Arg

3480
3540
3600
3660
3720
3780
3840
3900
3960
4007



Gly

Ser

His

Asn

Ser

225

Leu

val

Thr

Leu

Asp

His

Thr

Leu

385

Lys

Lys

Ile

Pro

Pro

Ile

210

Lys

Arg

Lys

cys

Glu

290

Asn

Ser

Gln

Ser

His

370

val

Lys

Asn

Pro

Arg

Leu

195

Ser

val

Gly

val

Arg

Asn

Thr

Ala

Gln

Ser

355

Asn

val

Ala

Ala

Asp

Asn

180

Glu

Ser

Ile

Ile

Thr

260

Ala

Gly

Asp

His

Pro

340

Asp

Trp

Leu

Lys

Arg

Gln

165

Ile

Thr

Thr

cys

Ala

245

Gln

Glu

Asn

Gly

Arg

Ala

GlIn

Asn

Leu

Lys

Thr

Thr

val

Glu

230

Asn

GlIn

Arg

val

Thr

310

Glu

Ile

Gly

val

Met

390

Ser

Ile

val

Leu

val

Arg

val

Leu

Ser

Phe

Ser

295

Tyr

Asp

Thr

Ser

Phe

375

Ala

Thr

Thr

Asn

Lys

Asn

200

val

Ala

Ser

Pro

Tyr

280

Arg

Asn

val

Arg

Met

360

Ile

Ala

Ser

Gln

31014_3400_SEQ

Phe Thr Cys Lys
170

Trp

185

Pro

val

His

Asn

Thr

265

Pro

Asn

Tyr

val

Asn

345

GlIn

Gly

Leu

Ser

Ile
425

Phe

Ser

Leu

Ile

Phe

250

Ser

Glu

Asp

Thr

Phe

330

His

Thr

val

Tyr

Thr

410

GlIn

Lys

Gly

Asn

Thr

235

Ile

Met

Asp

Thr

Ser

315

Thr

Thr

Phe

Gly

Leu

395

Arg

Asp

Page 4

Asp

Lys

ser

220

Leu

Arg

Asn

Leu

Pro

300

Leu

cys

val

Pro

val

380

Leu

Leu

Thr

Ser

Gly

Asn

205

Met

Asp

val

Gln

GlIn

285

Lys

Phe

Gln

Leu

Asp

Ala

Arg

His

Asn

GlIn

190

val

Asp

Arg

Ser

val

270

Leu

Asn

Leu

val

cys

Ile

Glu

Gly

Glu

Ser

val

Ser

Pro

255

Asn

Ile

Leu

val

Asn

Ala

Lys

Pro

415

Ile

Phe

Leu

Tyr

Asn

Pro

240

Thr

Leu

Trp

Thr

Asn

320

His

Ala

Ala

Leu

GlIn

400

Glu

Asn



Thr
435

Asp Ile

Ala

Pro

Thr
465

Lys

Asp Met val

Ser Phe Ser

<210> 3

<211> 4201
<212> DNA
<213> Homo

<400> 3
tccggceccgc

ctggggaggg
tcgccgectce
aggcgagggg
tcgcagcgcet
ggcagccccg
atggagcccg
gcgtcctgeg
aagtccgtgt
atccctgtgg
aatcaaaaag
aacatggact
tgtgtgaagt
gagctgtctg
acacctcagc
accctgaaat
gtaggagaga
gacgttcact
cgtgggactg
cagcccgtga

cagagactac

Tyr Ala

Pro Glu

val Pro

His Leu

485

Glu
500

Tyr

sapiens

acccaccccc
ttaaaaggca
cagcctctcg
aggtcggecg
gaccttagaa
gcggegettc
ccggcccggce
cctggtcagg
tggttgcagc
ggcccatcca
aaggccactt
tttccatccg
tccggaaagg
tgcgcgccaa
acacagtgag
ggttcaaaaa
gcgtgtccta
ctcaagtcat
ccaacttgtc
gggcagagaa
agctgacctg

Asp

Pro

Ala

Leu Asn

440

Asn
455

Asn

Pro Glu

Arg Ala

Ser val

aagaggggcc

gacgcccccc
ccagtgggaa
caacttcccc
aaacaagttt
cagtgccttc
cccecggecgce
agtggcgggt
tggagagaca
gtggttcaga
cccccgggta
catcggtaac
gagccccgat
accctctgec
cttcacctgc
tgggaatgag
cagcatccac
ctgcgaggtg
tgagaccatc
ccaggtgaat

gttggagaat

31014_3400_SEQ

Leu Pro Lys

His Thr Glu

Asp Thr Leu
475

Gln Pro Ala
490

Gln val Gln
505

ttcagctttg
cgcccecccgce
gcggggagea
ggtccacctt
gcgcaaagtg
cagccctecge
ctcgggccgce
gaggaggagc
gccactctge
ggagctggac
acaactgttt
atcaccccag
gacgtggagt
cccgtggtat
gagtcccacg
ctctcagact
agcacagcca
gcccacgtca
cgagttccac
gtcacctgcc

ggaaacgtgt
Page 5

Glu
445

Tyr
460

Thr

Pro

Arg Lys

gggctcagag
gccccegege
gccgcgegge
aagaggacga
gagcggggac
gggcggcgea
tgctctgect
tgcaggtgat
gctgcactgce
caggccggga
cagacctcac
cagatgccgg
ttaagtctgg
cgggccctge
gcttctcacc
tccagaccaa
aggtggtgct
ccttgcaggg
ccaccttgga
aggtgaggaa

cccggacaga

Lys Lys Pro

Ala Ser Ile

Tyr Ala Asp

Lys Pro Glu

Glu

Leu
480

Pro
495

gcacgacctc
cccgactcct
cggagtccgg
tgtagccagc
ccggcctctg
gccgeggcecc
gctgctcgec
tcagcctgac
gacctctctg
attaatctac
aaagagaaac
cacctactac
agcaggcact
ggcgagggec
cagagacatc
cgtggacccc
gacccgcgag
ggaccctctt
ggttactcaa
gttctacccc

aacggcctca

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

1020
1080
1140
1200
1260



accgttacag
tctgcccaca
gtcagcaaaa
gccgctgaga
accttgctgg
gcccagggct
acacaggaca
gctccccagg
cagcccgegt
acccccaagce
gtcccgagga
gtcccacagg
tgcaggctct
ccagcacttc
acgttgccaa
gaactcttgt
atgctccgaa
accacctcca
ctagagtggg
aaaactctgg
catccctagg
gagacaaaac
ctccacccgg
caacatctcg
ctgaggtgtt
gcaacgtgat
gaggtttaac
aagtcccaga
gccttctgge
gccttctgtg
tgacagtgca
gtgaagatga
gggatagtgg
tgagctgatc

agaacaagga
gggatgatgt
gccatgacct
acactggatc
tggccctact
ccacttcttc
caaatgatat
ctgcggagcc
cggaggacac
agccggeccc
agtgaatggg
gagccgecgt
gggacccagg
ctgggcagcc
accagccagg
gcctccgtcc
gcctgatctt
ccaccaccac
gaagatttcc
aacccatatc
ctaaagagcc
cctctgettc
acccatctct
ctgtggacgc
agaaaacttg
cttggctgtc
agtttgttgt
accccaagaa
tgggactgac
accccgctgt
gtcttatcga
cacccctccc
ccctggecgt

cttgaagaag

tggtacctac
gaagctcacc
gaaggtctca
taatgaacgg
gatggcggcc
tacaaggttg
cacatatgca
caacaaccac
cctcacctat
caagcctgag
accgtggttt
gatgagcaca
ggccagggtg
acggccccct
gaaccaacct
atcaccatgt
ccagggtggg
caccaccacc
cctttagatc
caggcttggt
atgagtcctg
cttgggtccc
cccttctaga
ctgtaaatta
atctgtggtg
tgtcatgtgt
cctggaggga
tgggcaagaa
ttggccatgt
ggtaagtcca
gacccaatgc
caccacctct
ctatcctacc

aaatcttcca

31014_3400_SEQ

aactggatga
tgccaggtgg
gcccacccga
aacatctata
ctctacctcg
catgagcccg
gacctgaacc
acggagtatg
gctgacctgg
ccgtccttct
gctctagcac
gccaacccag
gctcttctct
ccccccacat
gggaagtggc
gggttttgaa
gaggagaaaa
accaccacta
aaactgcccc
gaggttgctg
gaggaggaga
tccaagactc
cctgagcttg
ctgagaaatg
ttttgttttg
tgaagtccat
ttttcttaca
ggatcaggtc
tctcagctga
gcctgcccag
ctcagtctgc
cataagcact
cctttagtga

tttctgctct
Page 6

gctggctcct
agcatgacgg
aggagcaggg
ttgtggtggg
tccgaatcag
agaagaatgc
tgcccaaggg
ccagcattca
acatggtcca
cagagtacgc
ccatctctac
ttcccggagg
ccccacccct
tgccacatac
cagaactgcc
gaccctcgac
tcccacctcc
ccaccaccac
ttccatggaa
ccaacagtcc
ggacccctcc
cctggggccc
ccccteccagce
tgaaacgtgc
ttttttttct
ggttgggtct
gcgaagactt
agccactccc
gccacgcggc
ggctgctgag
tcatccgtaa
ttaggaacac
ccgcccccat

Caaaccctac

ggtgaatgta
gcagccagcg
ctcaaatacc
tgtggtgtgc
acagaagaaa
cagagaaata
gaagaagcct
gaccagcccg
cctcaaccgg
cagcgtccag
gcgctttctt
gctggggcgg
ccttggctct
ctggaggctg
tggggtccaa
tgcctccccg
cctgacctcc
ccaactgggg
aagctggaaa
tggcctcccc
caaaggactg
aactgtgttg
tagcactaag
aatcttgaaa
taaaacaaca
tgtgaagtct
gagttcctcc
tggagacaca
tggtagtgca
ggctgcctct
agtggggata
acagagggta
cccggetttce

tgggatcaaa

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
2820
2880
2940
3000
3060
3120
3180
3240
3300



ctggaataaa
cctctgtcecc
ccagtcgggt
ttcagtcttc
gatgcccaag
ggaggtccta
cacctggtga
gctttggcca
ggctagttcc
gagacagcac
tttcttggtg
ataaggccaa
ccttgtgtat
gtttcaggag
gcaacttaaa
a

<210> 4
<211> 504
<212> PRT
<213> Homo
<400> 4
Met Glu Pro
1

Leu Leu Leu

Gln
35

Glu Leu

Thr Ala

50

Glu

Pro Ile Gln

65

Asn GlIn Lys

Thr Lys Arg

ttgaagacag
agaaggttgg
gtgagggcct
actataactc
ggatttctgg
caggtgaaac
tttcaatgat
gagctcccgt
aaattccaaa
atacgtgtgc
ccattttcat
ggaagatgta
tgaaccccag
tttattttaa

ctttttggct

sapiens

Ala Gly Pro
5

Ala Ala

20

Ser

val Ile GlIn

Thr Leu Arg

Trp Phe Arg

70

Glu Gly His

85

Asn
100

Asn Met

Ala

Cys

Pro

Gly

Phe

Asp

ccagggggat
ccagagggtg
gaccgggccc
ttagagttga
ctcaggctgt
tgcaggagct
ggcatccagg
gtggcatctg
agattggctt
acacgcatgc
tttattttat
tagctttagce
gaaaaggaag

gactgctggg

tgcaaaatat

Pro

Ala

Asp

40

Thr

Ala

Pro

Phe

31014_3400_SEQ

ggtgcagctg tgaagctcgg
tgacccagtt

agggcaagca

gacgctaatg

aaaagtagct

cagcatagac

aattagctga

ggagccacag

gtaaaccttc

acacacacat

tttttaattc

tttagcctgg

aggtcgaacc

aaggaaacag

ttttgtaata

Gly

Trp

25

Lys

Ala

Gly

Arg

Ser
105

Arg

10

Ser

Ser

Thr

Pro

val

90

Ile

Leu

Gly

val

Ser

Gly

75

Thr

Arg

Page 7

accctttaac
gatgtcgcaa
ttcatgactc
gagccatcct
ccagctctct
gccaacagac
tgacccagcc
gtctccctct
tcagtatttt
ttggaggggg
caacctggag
aaccctgcgg
gccccatttt

aagatttctg

Gly Pro Leu

val Ala Gly

30

val Ala

45

Leu

Leu Ile

60

Pro

Arg Glu Leu

Thr val Ser

Ile Gly Asn

110

gctgattccc
ccccaccctt
gccctattta
ctggccttgg
gcccattcct
gggggatggt
catgtggaca
acctggctca
cttttaccca
aaaagaatgt
aaataaggga
aatccacata
aaggagcatg
gtatatagtt

ggtaataatg

Leu
15

Cys

Glu Glu

Ala Gly

val Gly

Ile Tyr

80

Asp Leu

95

ITe Thr

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4201



31014_3400_SEQ

Pro Ala Asp Ala Gly Thr Tyr Tyr Cys val Lys Phe Arg Lys Gly Ser
115 120 125

Pro Asp Asp Val Glu Phe Lys Ser Gly Ala Gly Thr Glu Leu Ser val
130 135 140

Arg Ala Lys Pro Ser Ala pPro val val Ser Gly Pro Ala Ala Arg Ala
145 150 155 160

Thr Pro GIn His Thr val Ser Phe Thr Cys Glu Ser His Gly Phe Ser
165 170 175

Pro Arg Asp Ile Thr Leu Lys Trp Phe Lys Asn Gly Asn Glu Leu Ser
180 185 190

Asp Phe GIn Thr Asn val Asp Pro val Gly Glu Ser val Ser Tyr Ser
195 200 205

Ile His Ser Thr Ala Lys val val Leu Thr Arg Glu Asp val His Ser
210 215 220

Gln val 1Ile Cys Glu val Ala His val Thr Leu GIn Gly Asp Pro Leu
225 230 235 240

Arg Gly Thr Ala Asn Leu Ser Glu Thr Ile Arg val Pro Pro Thr Leu
245 250 255

Glu val Thr Gln Gln Pro val Arg Ala Glu Asn Gln val Asn val Thr
260 265 270

Cys GIn val Arg Lys Phe Tyr Pro Gln Arg Leu GIn Leu Thr Trp Leu
275 280 285

Glu Asn Gly Asn val Ser Arg Thr Glu Thr Ala Ser Thr val Thr Glu
290 295 300

Asn Lys Asp Gly Thr Tyr Asn Trp Met Ser Trp Leu Leu val Asn val
305 310 315 320

Ser Ala His Arg Asp Asp val Lys Leu Thr Cys Gln val Glu His Asp
325 330 335

Gly GIn Pro Ala val Ser Lys Ser His Asp Leu Lys val Ser Ala His
340 345 350

Pro Lys Glu GIn Gly Ser Asn Thr Ala Ala Glu Asn Thr Gly Ser Asn
355 360 365

Glu Arg Asn Ile Tyr Ile val val Gly val val Cys Thr Leu Leu Vval
370 375 380
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Ala Leu
385

Ala Gln

Ala Arg

Asn Leu

Asn His
450

Glu Asp
465

Thr Pro

Ala Ser

<210>
<211>
<212>
<213>
<400>
Met Glu
1

Cys Leu

Glu Glu

Gly Glu
50

Gly Pro
65

Tyr Asn

Leu Thr

Leu

Gly

Glu

Pro

435

Thr

Thr

Lys

val

508
PRT
Homo

5

Pro

Leu

Leu

35

Thr

Ile

Gln

Lys

Met Ala

Ser Thr
405

ITe Thr
420

Lys Gly

Glu Tyr

Leu Thr

Gln Pro
485

Gln val
500

sapiens

Ala Gly
5

Leu Ser
20

GIn val

Ala Thr

Gln Trp

Lys Glu

85

Arg Asn
100

Ala

390

Ser

Gln

Lys

Ala

Tyr

470

Ala

Pro

Pro

Ala

Ile

Leu

Phe

70

Gly

Asn

Leu

Ser

Asp

Lys

ser

455

Ala

Pro

Arg

Ala

Ser

Gln

Arg

55

Arg

His

Met

Tyr

Thr

Thr

Pro

440

Ile

Asp

Lys

Lys

Pro

Cys

Pro

40

Cys

Gly

Phe

Asp

31014_3400_SEQ

Leu val

Arg Leu
410

Asn Asp
425

Ala Pro

Gln Thr

Leu Asp

Pro Glu
490

Gly Arg
10

Phe Cys
25

Asp Lys

Thr Ala

Ala Gly

Pro Arg

90

Phe ser
105

Arg

395

His

Ile

Gln

Ser

Met

475

Pro

Leu

Thr

Ser

Thr

Pro

75

val

Ile

Page 9

Ile

Glu

Thr

Ala

Pro

460

val

Ser

Gly

Gly

val

Ser

60

Gly

Thr

Arg

Arg

Pro

Tyr

Ala

445

Gln

His

Phe

Pro

val

Leu

45

Leu

Arg

Thr

Ile

GlIn

Glu

Ala

430

Glu

Pro

Leu

Ser

Leu

Ala

30

val

Ile

Glu

val

Gly

Asp

Pro

Ala

Asn

Glu
495

Leu

15

Gly

Ala

Pro

Leu

Ser

95

Asn

Lys

Asn

Leu

Asn

Ser

Leu

val

Ile
80

Asp



Thr

Ser

val

145

Ala

Ser

Ser

Ser

Ser

225

Leu

Leu

Thr

Leu

Glu

305

val

Asp

His

His

Pro

Pro

130

Arg

Thr

Pro

Asp

Ile

210

Gln

Arg

Glu

Cys

Glu

290

Asn

Ser

Gly

Pro

Asn
370

Ala

115

Asp

Ala

Pro

Arg

Phe

195

His

val

Gly

val

Gln

275

Asn

Lys

Ala

Gln

Lys

355

Trp

Asp

Asp

Lys

Gln

Asp

180

Gln

Ser

Ile

Thr

Thr

260

val

Gly

Asp

His

Pro

340

Glu

Asn

Ala

val

Pro

His

165

Ile

Thr

Thr

Cys

Ala

245

Gln

Arg

Asn

Gly

Arg

325

Ala

Gln

val

Gly

Glu

Ser

150

Thr

Thr

Asn

Ala

Glu

230

Asn

Gln

Lys

val

Thr

310

Asp

val

Gly

Phe

Thr

Phe

135

Ala

val

Leu

val

Lys

val

Leu

Pro

Phe

Ser

295

Tyr

Asp

Ser

Ser

Ile
375

Tyr

120

Lys

Pro

Ser

Lys

200

val

Ala

Ser

val

Tyr

280

Arg

Asn

val

Lys

Asn

360

Gly

31014_3400_SEQ
Tyr Cys val Lys

Ser

val

Phe

Trp

Pro

val

His

Glu

Arg

Pro

Thr

Trp

Lys

Ser

345

Thr

val

Gly

val

Thr

170

Phe

val

Leu

val

Thr

250

Ala

Gln

Glu

Met

Leu

330

His

Ala

Gly
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Ala

Ser

155

Cys

Lys

Gly

Thr

Thr

235

Ile

Glu

Arg

Thr

Ser

315

Thr

Asp

Ala

val

Gly

140

Gly

Glu

Asn

Glu

Arg

Leu

Arg

Asn

Leu

Ala

300

Trp

Cys

Leu

Asp

Ala
380

Phe

125

Thr

Pro

Ser

Gly

Ser

205

Glu

Gln

val

Gln

Gln

285

Ser

Leu

Gln

Lys

Asn

365

Cys

Arg

Glu

Ala

His

Asn

190

val

Asp

Gly

Pro

val

270

Leu

Thr

Leu

val

val

350

Asn

Ala

Lys

Leu

Ala

Gly

Glu

Ser

val

Asp

Pro

255

Asn

Thr

val

val

Glu

335

Ser

Ala

Leu

Gly

Ser

Arg

Phe

Leu

Tyr

Pro

240

Thr

val

Trp

Thr

Asn

320

His

Thr

Leu



31014_3400_SEQ
val val Leu Leu Met Ala Ala Leu Tyr Leu Leu Arg Ile Lys Gln Lys
385 390 395 400

Lys Ala Lys Gly Ser Thr Ser Ser Thr Arg Leu His Glu Pro Glu Lys
405 410 415

Asn Ala Arg Glu Ile Thr Gln Ile Gln Asp Thr Asn Asp Ile Asn Asp
420 425 430

Ile Thr Tyr Ala Asp Leu Asn Leu Pro Lys Glu Lys Lys Pro Ala Pro
435 440 445

Arg Ala Pro Glu Pro Asn Asn His Thr Glu Tyr Ala Ser Ile Glu Thr
450 455 460

Gly Lys val Pro Arg Pro Glu Asp Thr Leu Thr Tyr Ala Asp Leu Asp
465 470 475 480

Met val His Leu Ser Arg Ala GIn Pro Ala Pro Lys Pro Glu Pro Ser
485 490 495

Phe Ser Glu Tyr Ala Ser val Gln val Gln Arg Lys

500 505
<210> 6
<211> 200
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Oligonucleotide
<400> 6
agctctccta ccactagact gctgagaccc gctgctctgc tcaggactcg atttccagta 60
cacaatctcc ctctttgaaa agtaccacac atcctggggt gctcttgcat ttgtgtgaca 120
ctttgctagc caggctcagt cctgggttcc aggtggggac tcaaacacac tggcacgagt 180
ctacattgga tattcttggt 200
<210> 7
<211> 199
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Oligonucleotide
<400> 7
gctccccatt cctcactggc ccagcccctc ttccctactc tttctagccc ctgcectcatc 60
tccctggctg ccattgggag cctgccccac tggaagccag tcgagataac ttcgtataat 120
gtatgctata cgaagttata tgcatggcct ccgcgccggg ttttggcgcc tcccgcgggce 180
gcccccctecc tcacggcga 199
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31014_3400_SEQ

<210> 8

<211> 200

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Oligonucleotide

<400> 8

cattctcagt attgttttgc caagttctaa ttccatcaga cctcgacctg cagcccctag 60
ataacttcgt ataatgtatg ctatacgaag ttatgctagc tgtctcatag aggctggcga 120
tctggctcag ggacagccag tactgcaaag agtatccttg ttcatacctt ctcctagtgg 180
ccatctccct gggacagtca 200
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