<110> AMGE
<120>
<130> A-23

<150>
<151>

us62
2018

<150>
<151>

Use62
2019

<160> 18
<170>
<210> 1

<211> 1786
<212> DNA
<213>

<400> 1
atgggctcta

ctggtgggcsg
tccgacaccg
tccgagatcc
agaatcctga
tccaagagca
cccaccagaa
gacgagatca
gagagcatga
ggcatcctgg
gacagatccc
atcagatgcc

ttcacccccg

N INC.

20-WO-PCT

/777,325
-12-10

/925,516
-10-24

Trichoplusia ni

gcctggacga
aggacagcga
aggaagcctt
tggacgagca
ccctgecccca
ccaggeggag
tgtgcagaaa
tcagcgagat
ccggegecac
tgatgaccgc
tgagcatggt
tgagaatgga

tgcggaagat

SEQUENCE LISTING

PatentIn version 3.5

cgagcacatc
cagcgagatc
catcgacgag
gaacgtgatc
gagaaccatc
cagagtgtcc
catctacgac
cgtgaagtgg
cttcagagac
cgtgagaaag
gtacgtgtcc
cgacaagagc

ctgggacctg

Mutated piggyBac Transposases

ctgagcgccc
agcgaccacg
gtgcacgaag
gagcagcctg
agaggcaaga
gccctgaaca
cccctgetgt
accaacgccg
accaacgagg
gacaaccaca
gtgatgagca
atcagaccca

ttcatccacc

tgctgcagag
tgtccgagga
tgcagcctac
gcagctccct
acaagcactg
tcgtgeggag
gcttcaagct
agatcagcct
acgagatcta
tgagcaccga
gagacagatt
ccctgeggga

agtgcatcca

cgacgacgaa
cgacgtgcag
cagcagcggc
ggccagcaac
ctggtccacc
ccagagggsc
gttcttcacc
gaagaggces
cgccttcttc
cgacctgttc
cgacttcctg
gaacgacgtg

gaactacacc

60

120

180

240

300

360

420

480

540

600

660

720

780



cctggegcecc
agaatgtaca
agcggcacca
ggcgtgcccc
aggaacatca
gaaccctaca
gtgctgaaga
ctgaccctgg
gacgaggacsg
cagaccaagg
aagaccaaca
agcttcatca
aaattcatgc
gcccccaccc
ccaggaacaa
tactgtccca
atctgccggg
<210> 2

<211> 594
<212> PRT
<213>

<400> 2

acctgaccat
tccccaacaa
agtacatgat
tgggcgagta
cctgcgacaa
agctgaccat
acagcagatc
tgtcctacaa
ccagcatcaa
gcggegtgga
gatggcccat
tctacagcca
ggaacctgta
tgaagagata
gcgacgacag
gcaagatcag

agcacaacat

Trichoplusia ni

cgatgagcag
gcccagcaag
caacggcatg
ctacgtgaaa
ctggttcacc
cgtgggcacc
cagacctgtg
gcccaagecc
cgagagcacc
caccctggac
ggccctgetg
caacgtgtcc
catgagcctg
cctgecgggac
caccgaggaa
aagaaaggcc

cgacatgtgc

ctgctgggcet
tacggcatca
ccctacctgg
gaactgagca
agcatccccc
gtgcggagca
ggaacaagca
gccaagatgg
ggcaagcccc
cagatgtgca
tacggcatga
agcaagggcg
acctccagct
aacatcagca
cccgtgatga
aacgccagct

cagagctgtt

tcagaggcag
agatcctgat
gcagaggcac
agcctgtgca
tggccaagaa
acaagcggga
tgttctgctt
tgtacctgct
agatggtgat
gcgtgatgac
tcaatatcgc
agaaggtgca
tcatgagaaa
acatcctgcc
agaagaggac
gcaagaaatg

tctagc

atgccccttc
gatgtgcgac
ccagacaaac
tggcagctgc
cctgctgcag
gatcccagag
cgacggcccc
gtccagctgc
gtactacaac
ctgcagcaga
ctgcatcaac
gagccggaag
gagactggaa
caacgaagtg
ctactgcacc

caaaaaagtg

Met Gly Ser Ser Leu Asp Asp Glu His Ile Leu Ser Ala Leu Leu Gln

1

5

10

15

Ser Asp Asp Glu Leu Val Gly Glu Asp Ser Asp Ser Glu Ile Ser Asp

20

25

30

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1786



His

Asp

Asp

65

Arg

Cys

Asn

Tyr

Ser

145

Glu

Tyr

His

Val

Arg
225

Val

Glu

50

Glu

Ile

Trp

Ile

Asp

130

Glu

Ser

Ala

Met

Ser

210

Met

Ser

35

Val

Gln

Leu

Ser

Val

115

Pro

Ile

Met

Phe

Ser

195

Val

Asp

Glu

His

Asn

Thr

Thr

100

Arg

Leu

Val

Thr

Phe

180

Thr

Met

Asp

Asp

Glu

Val

Leu

85

Ser

Ser

Leu

Lys

Gly

165

Gly

Asp

Ser

Lys

Asp

Val

Ile

70

Pro

Lys

Gln

Cys

Trp

150

Ala

Ile

Asp

Arg

Ser
230

Val

Gln

55

Glu

Gln

Ser

Arg

Phe

135

Thr

Thr

Leu

Leu

Asp

215

Ile

Gln

40

Pro

Gln

Arg

Thr

Gly

120

Lys

Asn

Phe

Val

Phe

200

Arg

Arg

Ser

Thr

Pro

Thr

Arg

105

Pro

Leu

Ala

Arg

Met

185

Asp

Phe

Pro

Asp

Ser

Gly

Ile

90

Arg

Thr

Phe

Glu

Asp

170

Thr

Arg

Asp

Thr

Thr

Ser

Ser

75

Arg

Ser

Arg

Phe

Ile

155

Thr

Ala

Ser

Phe

Leu
235

Glu

Gly

60

Ser

Gly

Arg

Met

Thr

140

Ser

Asn

Val

Leu

Leu
220

Glu

45

Ser

Leu

Lys

Val

Cys

125

Asp

Leu

Glu

Arg

Ser

205

Ile

Glu

Ala

Glu

Ala

Asn

Ser

110

Arg

Glu

Lys

Asp

Lys

190

Met

Arg

Asn

Phe

Ile

Ser

Lys

95

Ala

Asn

Ile

Arg

Glu

175

Asp

Val

Cys

Asp

Ile

Leu

Asn

80

His

Leu

Ile

Ile

Arg

160

Ile

Asn

Tyr

Leu

Val
240



Phe

Gln

Gly

Ser

Tyr

305

Gly

His

Pro

Gly

Ser

385

Leu

Leu

Thr

Asn

Phe

Lys

290

Met

Val

Gly

Leu

Thr

370

Arg

Thr

Ser

Pro

Tyr

Arg

275

Tyr

Ile

Pro

Ser

Ala

355

Val

Ser

Leu

Ser

Val

Thr

260

Gly

Gly

Asn

Leu

Cys

340

Arg

Arg

Val

Cys
420

Arg

245

Pro

Arg

Ile

Gly

Gly

325

Arg

Asn

Ser

Pro

Ser

405

Asp

Lys

Gly

Cys

Lys

Met

310

Glu

Asn

Leu

Asn

Val

390

Tyr

Glu

Ile

Ala

Pro

Ile

295

Pro

Tyr

Ile

Leu

Lys

375

Gly

Lys

Asp

Trp

His

Phe

280

Leu

Tyr

Tyr

Thr

Gln

360

Arg

Thr

Pro

Ala

Asp

Leu

265

Arg

Met

Leu

Val

Cys

345

Glu

Glu

Ser

Lys

Ser
425

Leu

250

Thr

Met

Met

Gly

Lys

330

Asp

Pro

Ile

Met

Pro

410

Ile

Phe

Ile

Tyr

Cys

Arg

315

Glu

Asn

Tyr

Pro

Phe

395

Ala

Asn

Ile

Asp

Ile

Asp

300

Leu

Trp

Glu
380

Cys

Glu

His

Glu

Pro

285

Ser

Thr

Ser

Phe

Leu

365

Val

Phe

Met

Ser

Gln

Gln

270

Asn

Gly

Gln

Lys

Thr

350

Thr

Leu

Asp

Val

Thr
430

Cys

255

Leu

Lys

Thr

Thr

Pro

335

Ser

Ile

Lys

Gly

Tyr

415

Gly

Ile

Leu

Pro

Lys

Asn

320

Val

Ile

Val

Asn

Pro

400

Leu

Lys



Pro

Leu

Trp

465

Ser

Gln

Ser

Arg

Asp

545

Tyr

Cys

Cys

Gln

Asp

450

Pro

Phe

Ser

Phe

Asp

530

Asp

Cys

Lys

Phe

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

<400>

3
1
D

Met

435

Gln

Met

Ile

Arg

Met

515

Asn

Ser

Pro

Lys

786
NA

Val

Met

Ala

Ile

Lys

500

Arg

Ile

Thr

Ser

Val
580

Met

Cys

Leu

Tyr

485

Lys

Lys

Ser

Glu

Lys

565

Ile

Ser

Leu

470

Ser

Phe

Arg

Asn

Glu

550

Ile

Trichoplusia ni

3

Tyr

Val

455

Tyr

His

Met

Leu

Ile

535

Pro

Arg

Arg

Asn

440

Met

Gly

Asn

Arg

Glu

520

Leu

Val

Arg

Glu

Gln

Thr

Met

Val

Asn

505

Ala

Pro

Met

Lys

His
585

Thr

Cys

Ile

Ser

490

Leu

Pro

Asn

Lys

Ala

570

Asn

Lys

Ser

Asn

475

Ser

Tyr

Thr

Glu

Lys

555

Asn

Ile

Arg

460

Ile

Lys

Met

Leu

Val

540

Arg

Ala

Asp

Gly

445

Lys

Ala

Gly

Ser

Lys

525

Pro

Thr

Ser

Met

Val

Thr

Cys

Glu

Leu

510

Arg

Gly

Tyr

Cys

Cys
590

Asp

Asn

Ile

Lys

495

Thr

Tyr

Thr

Cys

Lys

575

Gln

Thr

Arg

Asn

480

Val

Ser

Leu

Ser

Thr

560

Lys

Ser



atgggctcta
ctggtgggcsg
tccgacaccg
tccgagatcc
agaatcctga
tccaagagca
cccaccagaa
gacgagatca
gagagcatga
ggcatcctgg
gacagatccc
atcagatgcc
ttcacccccg
cctggegcecc
agaatgtaca
agcggcacca
ggcgtgcccc
aggaacatca
gaaccctaca
gtgctgaaga
ctgaccctgg
gacgaggacg
cagaccaagg
aagaccaaca

agcttcatca

gcctggacga
aggacagcga
aggaagcctt
tggacgagca
ccctgecccca
ccaggeggag
tgtgcagaaa
tcagcgagct
ccggegecac
tgatgaccgc
tgagcatggt
tgagaatgga
tgcggaagat
acctgaccat
tccccaacaa
agtacatgat
tgggcgagta
cctgcgacaa
agctgaccat
acagcagatc
tgtcctacaa
ccagcatcaa
gcggegtgga
gatggcccat

tctacagcca

cgagcacatc
cagcgagatc
catcgacgag
gaacgtgatc
gagaaccatc
cagagtgtcc
catctacgac
ggtgaagtgg
cttcagagac
cgtgagaaag
gtacgtgtcc
cgacaagagc
ctgggacctg
cgatgagcag
gcccagcaag
caacggcatg
ctacgtgaaa
ctggttcacc
cgtgggcacc
cagacctgtg
gcccaagecc
cgagagcacc
caccctggac
ggccctgetg

caacgtgtcc

ctgagcgccc
agcgaccacg
gtgcacgaag
gagcagcctg
agaggcaaga
gccctgaaca
cccctgetgt
accaacgccg
accaacgagg
gacaaccaca
gtgatgagca
atcagaccca
ttcatccacc
ctgctgggct
tacggcatca
ccctacctgg
gaactgagca
agcatccccc
gtgcggagca
ggaacaagca
gccaagatgg
ggcaagcccc
cagatgtgca
tacggcatga

agCaagggcsg

tgctgcagag
tgtccgagga
tgcagcctac
gcagctccct
acaagcactg
tcgtgeggag
gcttcaagct
agatcagcct
acgagatcta
tgagcaccga
gagacagatt
ccctgeggga
agtgcatcca
tcagaggcag
agatcctgat
gcagaggcac
agcctgtgca
tggccaagaa
acaagcggga
tgttctgcett
tgtacctgct
agatggtgat
gcgtgatgac
tcaatatcgc

agaaggtgca

cgacgacgaa
cgacgtgcag
cagcagcggc
ggccagcaac
ctggtccacc
ccagagggsc
gttcttcacc
gaagaggces
cgccttcttc
cgacctgttc
cgacttcctg
gaacgacgtg
gaactacacc
atgccccttc
gatgtgcgac
ccagacaaac
tggcagctgc
cctgctgcag
gatcccagag
cgacggcccc
gtccagctgc
gtactacaac
ctgcagcaga
ctgcatcaac

gagccggaag

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



aaattcatgc
gcccccaccc
ccaggaacaa
tactgtccca
atctgccggg
<210> 4
<211> 594
<212> PRT
<213> Tric
<400> 4
Met Gly Ser

1

Ser Asp Asp

Val Ser

35

His

Glu
50

Asp Val

Asp Glu Gln

65

Arg Ile Leu

Cys Trp Ser

Ile Val

115

Asn

ggaacctgta
tgaagagata
gcgacgacag
gcaagatcag

agcacaacat

hoplusia

Leu

Ser

Glu
20

Leu

Glu Asp

His Glu

Asn Val

Thr Leu

85

Thr
100

Ser

Arg Ser

Asp

Val

Asp

Val

Ile

70

Pro

Lys

Gln

catgagcctg
cctgecgggac
caccgaggaa
aagaaaggcc

cgacatgtgc

Asp Glu

Gly Glu

Val Gln

40

Gln
55

Pro

Glu Gln

Gln Arg

Ser Thr

Arg Gly

120

acctccagct
aacatcagca
cccgtgatga
aacgccagct

cagagctgtt

Ile
10

His Leu

Asp Ser

25

Asp

Ser Asp Thr

Thr Ser Ser

Ser
75

Pro Gly

Thr Ile

90

Arg

Arg Ser

105

Arg

Pro Thr Arg

tcatgagaaa gagactggaa
acatcctgcc caacgaagtg
agaagaggac ctactgcacc
gcaagaaatg caaaaaagtg

tctagc

Ala Leu Gln

15

Ser Leu

Glu Ile

30

Ser Ser Asp

Glu Glu

45

Ala Phe Ile

Gly Ser Glu Ile Leu

60

Ala Asn

80

Ser Leu Ser

Gly Lys Asn Lys His

95

Val Ser Ala Leu

110

Arg

Met Cys Asn Ile

125

Arg

1560

1620

1680

1740

1786



Tyr

Ser

145

Glu

Tyr

His

Val

Arg

225

Phe

Gln

Gly

Ser

Tyr

305

Gly

Asp

130

Glu

Ser

Ala

Met

Ser

210

Met

Thr

Asn

Phe

Lys

290

Met

Val

Pro

Leu

Met

Phe

Ser

195

Val

Asp

Pro

Tyr

Arg

275

Tyr

Ile

Pro

Leu

Val

Thr

Phe

180

Thr

Met

Asp

Val

Thr

260

Gly

Gly

Asn

Leu

Leu

Lys

Gly

165

Gly

Asp

Ser

Lys

Arg

245

Pro

Arg

Ile

Gly

Gly
325

Cys

Trp

150

Ala

Ile

Asp

Arg

Ser

230

Lys

Gly

Cys

Lys

Met

310

Glu

Phe

135

Thr

Thr

Leu

Leu

Asp

215

Ile

Ile

Ala

Pro

Ile

295

Pro

Tyr

Lys

Asn

Phe

Val

Phe

200

Arg

Arg

Trp

His

Phe

280

Leu

Tyr

Tyr

Leu

Ala

Arg

Met

185

Asp

Phe

Pro

Asp

Leu

265

Arg

Met

Leu

Val

Phe

Glu

Asp

170

Thr

Arg

Asp

Thr

Leu

250

Thr

Met

Met

Gly

Lys
330

Phe

Ile

155

Thr

Ala

Ser

Phe

Leu

235

Phe

Ile

Tyr

Cys

Arg

315

Glu

Thr

140

Ser

Asn

Val

Leu

Leu

220

Ile

Asp

Ile

Asp

300

Gly

Leu

Asp

Leu

Glu

Arg

Ser

205

Ile

Glu

His

Glu

Pro

285

Ser

Thr

Ser

Glu

Lys

Asp

Lys

190

Met

Arg

Asn

Gln

Gln

270

Asn

Gly

Gln

Lys

Ile

Arg

Glu

175

Asp

Val

Cys

Asp

Cys

255

Leu

Lys

Thr

Thr

Pro
335

Ile

Arg

160

Ile

Asn

Tyr

Leu

Val

240

Ile

Leu

Pro

Lys

Asn

320

Val



His

Pro

Gly

Ser

385

Leu

Leu

Pro

Leu

Trp

465

Ser

Gln

Ser

Gly

Leu

Thr

370

Arg

Thr

Ser

Gln

Asp

450

Pro

Phe

Ser

Phe

Ser

Ala

355

Val

Ser

Leu

Ser

Met

435

Gln

Met

Ile

Arg

Met
515

Cys

340

Lys

Arg

Arg

Val

Cys

420

Val

Met

Ala

Ile

Lys

500

Arg

Arg

Asn

Ser

Pro

Ser

405

Asp

Met

Cys

Leu

Tyr

485

Lys

Lys

Asn

Leu

Asn

Val

390

Tyr

Glu

Tyr

Ser

Leu

470

Ser

Phe

Arg

Ile

Leu

Lys

375

Gly

Lys

Asp

Tyr

Val

455

Tyr

His

Met

Leu

Thr

Gln

360

Arg

Thr

Pro

Ala

Asn

440

Met

Gly

Asn

Arg

Glu
520

Cys

345

Glu

Glu

Ser

Lys

Ser

425

Gln

Thr

Met

Val

Asn

505

Ala

Asp

Pro

Ile

Met

Pro

410

Ile

Thr

Cys

Ile

Ser

490

Leu

Pro

Asn

Tyr

Pro

Phe

395

Ala

Asn

Lys

Ser

Asn

475

Ser

Tyr

Thr

Trp

Glu
380

Cys

Glu

Gly

Arg

460

Ile

Lys

Met

Leu

Phe

Leu

365

Val

Phe

Met

Ser

Gly

445

Lys

Ala

Gly

Ser

Lys
525

Thr

350

Thr

Leu

Asp

Val

Thr

430

Val

Thr

Cys

Glu

Leu

510

Arg

Ser

Ile

Lys

Gly

Tyr

415

Gly

Asp

Asn

Ile

Lys

495

Thr

Tyr

Ile

Val

Asn

Pro

400

Leu

Lys

Thr

Arg

Asn

480

Val

Ser

Leu



Arg Asp Asn

530

Asp Ser

545

Asp

Tyr Cys Pro

Cys Lys Lys

Cys Phe

<210> 5

<211> 1786
<212> DNA
<213>

<400> 5
atgggctcta

ctggtgggcsg
tccgacaccg
tccgagatcc
agaatcctga
tccaagagca
cccaccagaa
gacgagatca
gagagcatga
ggcatcctgg
gacagatccc

atcagatgcc

Ile Ser

Thr Glu

Asn Ile Leu Pro

535

Glu Pro Val Met

550

Ser Lys

565

Val
580

Ile

Trichoplusia ni

gcctggacga
aggacagcga
aggaagcctt
tggacgagca
ccctgecccca
ccaggeggag
tgtgcagaaa
tcagcgagat
ccggegecac
tgatgaccgc
tgagcatggt

tgagaatgga

Ile Arg Arg Lys

Cys Arg Glu His

cgagcacatc
cagcgagatc
catcgacgag
gaacgtgatc
gagaaccatc
cagagtgtcc
catctacgac
cgtgaagtgg
cttcagagac
cgtgagaaag
gtacgtgtcc

cgacaagagc

Asn Glu

Lys Lys
555

Ala Asn
570

Asn Ile
585

ctgagcgccc
agcgaccacg
gtgcacgaag
gagcagcctg
agaggcaaga
gccctgaaca
cccctgetgt
accaacgccg
accaacgagg
gacaaccaca
gtgatgagca

atcagaccca

Val Pro Gly
540

Arg Thr Tyr

Ala Ser Cys

Asp Met Cys
590

tgctgcagag
tgtccgagga
tgcagcctac
gcagctccct
acaagcactg
tcgtgeggag
gcttcaagct
agatcagcct
acgagatcta
tgagcaccga
gagacagatt

ccctgeggga

Thr Ser

Thr
560

Cys

Lys
575

Lys

Gln Ser

cgacgacgaa
cgacgtgcag
cagcagcggc
ggccagcaac
ctggtccacc
ccagagggsc
gttcttcacc
gaagaggces
cgccttcettc
cgacctgttc
cgacttcctg

gaacgacgtg

60

120

180

240

300

360

420

480

540

600

660

720



ttcacccccg
cctggegcecc
agaatgtaca
agcggcacca
ggcgtgcccc
aggaacatca
gaaccctaca
gtgctgaaga
ctgaccctgg
gacgaggacsg
cagaccaagg
aagaccaaca
agcttcatca
aaattcatgc
gcccccaccc
ccaggaacaa
tactgtccca
atctgccggg
<210> 6

<211> 594
<212> PRT
<213>

<400> 6

tgcggaagct
acctgaccat
tccccaacaa
agtacatgat
tgggcgagta
cctgcgacaa
agctgaccat
acagcagatc
tgtcctacaa
ccagcatcaa
gcggegtgga
gatggcccat
tctacagcca
ggaacctgta
tgaagagata
gcgacgacag
gcaagatcag

agcacaacat

Trichoplusia ni

gtgggacctg
cgatgagcag
gcccagcaag
caacggcatg
ctacgtgaaa
ctggttcacc
cgtgggcacc
cagacctgtg
gcccaagecc
cgagagcacc
caccctggac
ggccctgetg
caacgtgtcc
catgagcctg
cctgecgggac
caccgaggaa
aagaaaggcc

cgacatgtgc

ttcatccacc
ctgctgggcet
tacggcatca
ccctacctgg
gaactgagca
agcatccccc
gtgcggagca
ggaacaagca
gccaagatgg
ggcaagcccc
cagatgtgca
tacggcatga
agcaagggcg
acctccagct
aacatcagca
cccgtgatga
aacgccagct

cagagctgtt

agtgcatcca
tcagaggcag
agatcctgat
gcagaggcac
agcctgtgca
tggccaagaa
acaagcggga
tgttctgctt
tgtacctgct
agatggtgat
gcgtgatgac
tcaatatcgc
agaaggtgca
tcatgagaaa
acatcctgcc
agaagaggac
gcaagaaatg

tctagc

gaactacacc
atgccccttc
gatgtgcgac
ccagacaaac
tggcagctgc
cctgctgcag
gatcccagag
cgacggcccc
gtccagctgc
gtactacaac
ctgcagcaga
ctgcatcaac
gagccggaag
gagactggaa
caacgaagtg
ctactgcacc

caaaaaagtg

Met Gly Ser Ser Leu Asp Asp Glu His Ile Leu Ser Ala Leu Leu Gln

1

5

10

15

Ser Asp Asp Glu Leu Val Gly Glu Asp Ser Asp Ser Glu Ile Ser Asp

20

25

30

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1786



His

Asp

Asp

65

Arg

Cys

Asn

Tyr

Ser

145

Glu

Tyr

His

Val

Val

Glu

50

Glu

Ile

Trp

Ile

Asp

130

Glu

Ser

Ala

Met

Ser
210

Ser

35

Val

Gln

Leu

Ser

Val

115

Pro

Ile

Met

Phe

Ser

195

Val

Glu

His

Asn

Thr

Thr

100

Arg

Leu

Val

Thr

Phe

180

Thr

Met

Asp

Glu

Val

Leu

85

Ser

Ser

Leu

Lys

Gly

165

Gly

Asp

Ser

Asp

Val

Ile

70

Pro

Lys

Gln

Cys

Trp

150

Ala

Ile

Asp

Arg

Val

Gln

55

Glu

Gln

Ser

Arg

Phe

135

Thr

Thr

Leu

Leu

Asp
215

Gln

40

Pro

Gln

Arg

Thr

Gly

120

Lys

Asn

Phe

Val

Phe

200

Arg

Ser

Thr

Pro

Thr

Arg

105

Pro

Leu

Ala

Arg

Met

185

Asp

Phe

Asp

Ser

Gly

Ile

90

Arg

Thr

Phe

Glu

Asp

170

Thr

Arg

Asp

Thr

Ser

Ser

75

Arg

Ser

Arg

Phe

Ile

155

Thr

Ala

Ser

Phe

Glu

Gly

60

Ser

Gly

Arg

Met

Thr

140

Ser

Asn

Val

Leu

Leu
220

Glu

45

Ser

Leu

Lys

Val

Cys

125

Asp

Leu

Glu

Arg

Ser

205

Ile

Ala

Glu

Ala

Asn

Ser

110

Arg

Glu

Lys

Asp

Lys

190

Met

Arg

Phe

Ile

Ser

Lys

95

Ala

Asn

Ile

Arg

Glu

175

Asp

Val

Cys

Ile

Leu

Asn

80

His

Leu

Ile

Ile

Arg

160

Ile

Asn

Tyr

Leu



Arg

225

Phe

Gln

Gly

Ser

Tyr

305

Gly

His

Pro

Gly

Ser

385

Leu

Leu

Met

Thr

Asn

Phe

Lys

290

Met

Val

Gly

Leu

Thr

370

Arg

Thr

Ser

Asp

Pro

Tyr

Arg

275

Tyr

Ile

Pro

Ser

Ala

355

Val

Ser

Leu

Ser

Asp

Val

Thr

260

Gly

Asn

Leu

Cys

340

Lys

Arg

Val

Cys
420

Lys

Arg

245

Pro

Arg

Ile

Gly

Gly

325

Arg

Asn

Ser

Pro

Ser

405

Asp

Ser

230

Lys

Gly

Cys

Lys

Met

310

Glu

Asn

Leu

Asn

Val

390

Tyr

Glu

Ile

Leu

Ala

Pro

Ile

295

Pro

Tyr

Ile

Leu

Lys

375

Gly

Lys

Asp

Arg

Trp

His

Phe

280

Leu

Tyr

Tyr

Thr

Gln

360

Arg

Thr

Pro

Ala

Pro

Asp

Leu

265

Met

Leu

Val

Cys

345

Glu

Glu

Ser

Lys

Ser
425

Thr

Leu

250

Thr

Met

Met

Gly

Lys

330

Asp

Pro

Ile

Met

Pro

410

Ile

Leu

235

Phe

Ile

Tyr

Cys

Arg

315

Glu

Asn

Tyr

Pro

Phe

395

Ala

Asn

Ile

Asp

Ile

Asp

300

Gly

Leu

Trp

Lys

Glu

380

Cys

Lys

Glu

Glu

His

Glu

Pro

285

Ser

Thr

Ser

Phe

Leu

365

Val

Phe

Met

Ser

Asn

Gln

Gln

270

Asn

Gly

Gln

Lys

Thr

350

Thr

Leu

Asp

Val

Thr
430

Asp

Cys

255

Leu

Lys

Thr

Thr

Pro

335

Ser

Ile

Lys

Gly

Tyr
415

Val

240

Ile

Leu

Pro

Lys

Asn

320

Val

Ile

Val

Asn

Pro

400

Leu

Lys



Pro

Leu

Trp

465

Ser

Gln

Ser

Arg

Asp

545

Tyr

Cys

Cys

Gln

Asp

450

Pro

Phe

Ser

Phe

Asp

530

Asp

Cys

Lys

Phe

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

Met

435

Gln

Met

Ile

Arg

Met

515

Asn

Ser

Pro

Lys

7
1786
DNA

Val

Met

Ala

Ile

Lys

500

Arg

Ile

Thr

Ser

Val
580

Met

Cys

Leu

Tyr

485

Lys

Lys

Ser

Glu

Lys

565

Ile

Tyr

Ser

Leu

470

Ser

Phe

Arg

Asn

Glu

550

Ile

Cys

Trichoplusia ni

Tyr

Val

455

Tyr

His

Met

Leu

Ile

535

Pro

Arg

Arg

Asn

440

Met

Gly

Asn

Arg

Glu

520

Leu

Val

Arg

Glu

Gln

Thr

Met

Val

Asn

505

Ala

Pro

Met

Lys

His
585

Thr

Cys

Ile

Ser

490

Leu

Pro

Asn

Lys

Ala

570

Asn

Lys

Ser

Asn

475

Ser

Tyr

Thr

Glu

Lys

555

Asn

Ile

Gly

Arg

460

Ile

Lys

Met

Leu

Val

540

Ala

Asp

Gly

445

Lys

Ala

Gly

Ser

Lys

525

Pro

Thr

Ser

Met

Val

Thr

Cys

Glu

Leu

510

Arg

Gly

Tyr

Cys

Cys
590

Asp

Asn

Ile

Lys

495

Thr

Tyr

Thr

Cys

Lys

575

Gln

Thr

Arg

Asn

480

Val

Ser

Leu

Ser

Thr

560

Lys

Ser



<400> 7
atgggctcta

ctggtgggcsg
tccgacaccg
tccgagatcc
agaatcctga
tccaagagca
cccaccagaa
gacgagatca
gagagcatga
ggcatcctgg
gacagatccc
atcagatgcc
ttcacccccg
cctggegcecc
agaatgtaca
agcggcacca
ggcgtgcccc
aggaacatca
gaaccctaca
gtgctgaaga
ctgaccctgg
gacgaggacg
cagaccaagg

aagaccaaca

gcctggacga
aggacagcga
aggaagcctt
tggacgagca
ccctgecccca
ccaggeggag
tgtgcagaaa
tcagcgagat
ccggegecac
tgatgaccgc
tgagcatggt
tgagaatgga
tgcggaagat
acctgaccat
tccccaacaa
agtacatgat
tgggcgagta
cctgcgacaa
agctgaccat
acagcagatc
tgtcctacaa
ccagcatcaa
gcggegtgga

gatggcccat

cgagcacatc
cagcgagatc
catcgacgag
gaacgtgatc
gagaaccatc
cagagtgtcc
catctacgac
cgtgaagtgg
cttcagagac
cgtgagaaag
gtacgtgtcc
cgacaagagc
ctgggacctg
cgatgagcag
gcccagcaag
caacggcatg
ctacgtgaaa
ctggttcacc
cgtgggcacc
cagacctgtg
gcccaagecc
cgagagcacc
caccctggac

ggccctgetg

ctgagcgccc
agcgaccacg
gtgcacgaag
gagcagcctg
agaggcaaga
gccctgaaca
cccctgetgt
accaacgccg
accaacgagg
gacaaccaca
gtgatgagca
atcagaccca
ttcatccacc
ctgctgggcet
tacggcatca
ccctacctgg
gaactgagca
agcatccccc
gtgcggagca
ggaacaagca
gccaagatgg
ggcaagcccc
cagatgtgca

tacggcatga

tgctgcagag
tgtccgagga
tgcagcctac
gcagctccct
acaagcactg
tcgtgeggag
gcttcaagct
agatcagcct
acgagatcta
tgagcaccga
gagacagatt
ccctgeggga
agtgcatcca
tcagaggcag
agatcctgat
gcagaggcac
agcctgtgca
tggccaagaa
acaagcggga
tgttctgctt
tgtacctgct
agatggtgat
gcgtgatgac

tcaatatcgc

cgacgacgaa
cgacgtgcag
cagcagcggc
ggccagcaac
ctggtccacc
ccagagggsc
gttcttcacc
gaagaggces
cgccttcettc
cgacctgttc
cgacttcctg
gaacgacgtg
gaactacacc
atgccccttc
gatgtgcgac
ccagacaaac
tggcagctgc
cctgctgcag
gatcccagag
cgacggcccc
gtccagctgc
gtactacaac
ctgcagcaga

ctgcatcaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



agcttcatca
aaattcatgc
gcccccaccc
ccaggaacaa
tactgtccca
atctgccggg
<210> 8
<211> 594
<212> PRT
<213> Tric
<400> 8
Met Gly Ser

1

Ser Asp Asp

Val Ser

35

His

Glu
50

Asp Val

Asp Glu Gln

65

Arg Ile Leu

Cys Trp Ser

Ile Val

115

Asn

tctacagcca
ggaacctgta
tgaagagata
gcgacgacag
gcaagatcag

agcacaacat

hoplusia

Leu

Ser

Glu
20

Leu

Glu Asp

His Glu

Asn Val

Thr Leu

85

Thr
100

Ser

Arg Ser

Asp

Val

Asp

Val

Ile

70

Pro

Lys

Gln

caacgtgtcc
catgagcctg
cctgecgggac
caccgaggaa
aagaaaggcc

cgacatgtgc

Asp Glu

Gly Glu

Val Gln

40

Gln
55

Pro

Glu Gln

Gln Arg

Ser Thr

Arg Gly

120

agcaagggcsg
acctccagct
aacatcacca
cccgtgatga
aacgccagct

cagagctgtt

Ile
10

His Leu

Asp Ser

25

Asp

Ser Asp Thr

Thr Ser Ser

Ser
75

Pro Gly

Thr Ile

90

Arg

Arg Ser

105

Arg

Pro Thr Arg

agaaggtgca
tcatgagaaa
acatcctgcc
agaagaggac
gcaagaaatg

tctagc

Ser Ala Leu

Glu Ile

30

Ser

Glu Glu

45

Ala

Gly Ser Glu

60

Ser Leu Ala

Gly Lys Asn

Val Ser

110

Arg

Met Cys

125

Arg

gagccggaag
gagactggaa
caacgaagtg
ctactgcacc

Ccaaaaaagtg

Leu Gln

15

Ser Asp

Phe Ile
Ile

Leu

Asn
80

Ser

Lys His

95

Ala Leu

Asn Ile

1500

1560

1620

1680

1740

1786



Tyr

Ser

145

Glu

Tyr

His

Val

Arg

225

Phe

Gln

Gly

Ser

Tyr
305

Asp

130

Glu

Ser

Ala

Met

Ser

210

Met

Thr

Asn

Phe

Lys

290

Met

Pro

Ile

Met

Phe

Ser

195

Val

Asp

Pro

Tyr

Arg

275

Tyr

Ile

Leu

Val

Thr

Phe

180

Thr

Met

Asp

Val

Thr

260

Gly

Gly

Asn

Leu

Lys

Gly

165

Gly

Asp

Ser

Lys

Arg

245

Pro

Arg

Ile

Gly

Cys

Trp

150

Ala

Ile

Asp

Arg

Ser

230

Lys

Gly

Cys

Lys

Met
310

Phe

135

Thr

Thr

Leu

Leu

Asp

215

Ile

Ile

Ala

Pro

Ile

295

Pro

Lys

Asn

Phe

Val

Phe

200

Arg

Arg

Trp

His

Phe

280

Leu

Tyr

Leu

Ala

Arg

Met

185

Asp

Phe

Pro

Asp

Leu

265

Arg

Met

Leu

Phe

Glu

Asp

170

Thr

Arg

Asp

Thr

Leu

250

Thr

Met

Met

Gly

Phe

Ile

155

Thr

Ala

Ser

Phe

Leu

235

Phe

Ile

Tyr

Cys

Arg
315

Thr

140

Ser

Asn

Val

Leu

Leu

220

Arg

Ile

Asp

Ile

Asp

300

Gly

Asp

Leu

Glu

Arg

Ser

205

Ile

Glu

His

Glu

Pro

285

Ser

Thr

Glu

Lys

Asp

Lys

190

Met

Arg

Asn

Gln

Gln

270

Asn

Gly

Gln

Ile

Arg

Glu

175

Asp

Val

Cys

Asp

Cys

255

Leu

Lys

Thr

Thr

Ile

Arg

160

Ile

Asn

Tyr

Leu

Val

240

Ile

Leu

Pro

Lys

Asn
320



Gly

His

Pro

Gly

Ser

385

Leu

Leu

Pro

Leu

Trp

465

Ser

Gln

Ser

Val

Gly

Leu

Thr

370

Arg

Thr

Ser

Gln

Asp

450

Pro

Phe

Ser

Phe

Pro

Ser

Ala

355

Val

Ser

Leu

Ser

Met

435

Gln

Met

Ile

Arg

Met
515

Leu

Cys

340

Lys

Arg

Arg

Val

Cys

420

Val

Met

Ala

Ile

Lys

500

Arg

Gly

325

Arg

Asn

Ser

Pro

Ser

405

Asp

Met

Cys

Leu

Tyr

485

Lys

Lys

Glu

Asn

Leu

Asn

Val

390

Tyr

Glu

Tyr

Ser

Leu

470

Ser

Phe

Arg

Tyr

Ile

Leu

Lys

375

Gly

Lys

Asp

Tyr

Val

455

Tyr

His

Met

Leu

Tyr

Thr

Gln

360

Arg

Thr

Pro

Ala

Asn

440

Met

Gly

Asn

Arg

Glu
520

Val

Cys

345

Glu

Glu

Ser

Lys

Ser

425

Gln

Thr

Met

Val

Asn

505

Ala

Lys

330

Asp

Pro

Ile

Met

Pro

410

Ile

Thr

Cys

Ile

Ser

490

Leu

Pro

Glu

Asn

Tyr

Pro

Phe

395

Ala

Asn

Lys

Ser

Asn

475

Ser

Tyr

Thr

Leu

Trp

Lys

Glu

380

Cys

Lys

Glu

Gly

Arg

460

Ile

Lys

Met

Leu

Ser

Phe

Leu

365

Val

Phe

Met

Ser

Gly

445

Lys

Ala

Gly

Ser

Lys
525

Lys

Thr

350

Thr

Leu

Asp

Val

Thr

430

Val

Thr

Cys

Glu

Leu

510

Arg

Pro

335

Ser

Ile

Lys

Gly

Tyr

415

Gly

Asp

Asn

Ile

Lys

495

Thr

Tyr

Val

Ile

Val

Asn

Pro

400

Leu

Lys

Thr

Arg

Asn

480

Val

Ser

Leu



Arg Asp Asn

530

Asp Ser

545

Asp

Tyr Cys Pro

Cys Lys Lys

Cys Phe

<210> 9

<211> 1786
<212> DNA
<213>

<400> 9
atgggctcta

ctggtgggcsg
tccgacaccg
tccgagatcc
agaatcctga
tccaagagca
cccaccagaa
gacgagatca
gagagcatga
ggcatcctgg

gacagatccc

Ile Thr

Thr Glu

Asn Ile Leu Pro

535

Glu Pro Val Met

550

Ser Lys

565

Val
580

Ile

Trichoplusia ni

gcctggacga
aggacagcga
aggaagcctt
tggacgagca
ccctgecccca
ccaggeggag
tgtgcagaaa
tcagcgagct
ccggegecac
tgatgaccgc

tgagcatggt

Ile Arg Arg Lys

Cys Arg Glu His

cgagcacatc
cagcgagatc
catcgacgag
gaacgtgatc
gagaaccatc
cagagtgtcc
catctacgac
ggtgaagtgg
cttcagagac
cgtgagaaag

gtacgtgtcc

Asn Glu

Lys Lys
555

Ala Asn
570

Asn Ile
585

ctgagcgccc
agcgaccacg
gtgcacgaag
gagcagcctg
agaggcaaga
gccctgaaca
cccctgetgt
accaacgccg
accaacgagg
gacaaccaca

gtgatgagca

Val Pro Gly
540

Arg Thr Tyr

Ala Ser Cys

Asp Met Cys
590

tgctgcagag
tgtccgagga
tgcagcctac
gcagctccct
acaagcactg
tcgtgcggag
gcttcaagct
agatcagcct
acgagatcta
tgagcaccga

gagacagatt

Thr Ser

Thr
560

Cys

Lys
575

Lys

Gln Ser

cgacgacgaa
cgacgtgcag
cagcagcggc
ggccagcaac
ctggtccacc
ccagagggsc
gttcttcacc
gaagaggces
cgeccttcettc
cgacctgttc

cgacttcctg

60

120

180

240

300

360

420

480

540

600

660



atcagatgcc
ttcacccccg
cctggegcecc
agaatgtaca
agcggcacca
ggcgtgcccc
aggaacatca
gaaccctaca
gtgctgaaga
ctgaccctgg
gacgaggacsg
cagaccaagg
aagaccaaca
agcttcatca
aaattcatgc
gcccccaccc
ccaggaacaa
tactgtccca
atctgccggg
<210>
<211>

<212>
<213>

10
594
PRT

<400> 10

tgagaatgga
tgcggaagct
acctgaccat
tccccaacaa
agtacatgat
tgggcgagta
cctgcgacaa
agctgaccat
acagcagatc
tgtcctacaa
ccagcatcaa
gcggegtgga
gatggcccat
tctacagcca
ggaacctgta
tgaagagata
gcgacgacag
gcaagatcag

agcacaacat

Trichoplusia ni

cgacaagagc
gtgggacctg
cgatgagcag
gcccagcaag
caacggcatg
ctacgtgaaa
ctggttcacc
cgtgggcacc
cagacctgtg
gcccaagecc
cgagagcacc
caccctggac
ggccctgetg
caacgtgtcc
catgagcctg
cctgecgggac
caccgaggaa
aagaaaggcc

cgacatgtgc

atcagaccca
ttcatccacc
ctgctgggct
tacggcatca
ccctacctgg
gaactgagca
agcatccccc
gtgcggagca
ggaacaagca
gccaagatgg
ggcaagcccc
cagatgtgca
tacggcatga
agcaagggcsg
acctccagct
aacatcacca
cccgtgatga
aacgccagct

cagagctgtt

ccctgeggga
agtgcatcca
tcagaggcag
agatcctgat
gcagaggcac
agcctgtgca
tggccaagaa
acaagcggga
tgttctgctt
tgtacctgct
agatggtgat
gcgtgatgac
tcaatatcgc
agaaggtgca
tcatgagaaa
acatcctgcc
agaagaggac
gcaagaaatg

tctagc

gaacgacgtg
gaactacacc
atgccccttc
gatgtgcgac
ccagacaaac
tggcagctgc
cctgctgcag
gatcccagag
cgacggcccc
gtccagctgc
gtactacaac
ctgcagcaga
ctgcatcaac
gagccggaag
gagactggaa
caacgaagtg
ctactgcacc

caaaaaagtg

Met Gly Ser Ser Leu Asp Asp Glu His Ile Leu Ser Ala Leu Leu Gln

1

5

10

15

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1786



Ser

His

Asp

Asp

65

Arg

Cys

Asn

Tyr

Ser

145

Glu

Tyr

His

Val

Asp

Val

Glu

50

Glu

Ile

Trp

Ile

Asp

130

Glu

Ser

Ala

Met

Ser
210

Asp

Ser

35

Val

Gln

Leu

Ser

Val

115

Pro

Leu

Met

Phe

Ser

195

Val

Glu

20

Glu

His

Asn

Thr

Thr

100

Arg

Leu

Val

Thr

Phe

180

Thr

Met

Leu

Asp

Glu

Val

Leu

85

Ser

Ser

Leu

Lys

Gly

165

Gly

Asp

Ser

Val

Asp

Val

Ile

70

Pro

Lys

Gln

Cys

Trp

150

Ala

Ile

Asp

Arg

Gly

Val

Gln

55

Glu

Gln

Ser

Arg

Phe

135

Thr

Thr

Leu

Leu

Asp
215

Glu

Gln

40

Pro

Gln

Arg

Thr

Gly

120

Lys

Asn

Phe

Val

Phe

200

Arg

Asp
25

Ser

Thr

Pro

Thr

Arg

105

Pro

Leu

Ala

Arg

Met

185

Asp

Phe

Ser

Asp

Ser

Gly

Ile

90

Arg

Thr

Phe

Glu

Asp

170

Thr

Arg

Asp

Asp

Thr

Ser

Ser

75

Arg

Ser

Arg

Phe

Ile

155

Thr

Ala

Ser

Phe

Ser

Glu

Gly

60

Ser

Gly

Arg

Met

Thr

140

Ser

Asn

Val

Leu

Leu
220

Glu

Glu

45

Ser

Leu

Lys

Val

Cys

125

Asp

Leu

Glu

Arg

Ser

205

Ile

Ile

30

Ala

Glu

Ala

Asn

Ser

110

Arg

Glu

Lys

Asp

Lys

190

Met

Arg

Ser

Phe

Ile

Ser

Lys

95

Ala

Asn

Ile

Arg

Glu

175

Asp

Val

Cys

Asp

Ile

Leu

Asn

80

His

Leu

Ile

Ile

Arg

160

Ile

Asn

Tyr

Leu



Arg

225

Phe

Gln

Gly

Ser

Tyr

305

Gly

His

Pro

Gly

Ser

385

Leu

Met

Thr

Asn

Phe

Lys

290

Met

Val

Gly

Leu

Thr

370

Arg

Thr

Asp

Pro

Tyr

Arg

275

Tyr

Ile

Pro

Ser

Ala

355

Val

Ser

Leu

Asp

Val

Thr

260

Gly

Gly

Asn

Leu

Cys

340

Lys

Arg

Arg

Val

Lys

Arg

245

Pro

Arg

Ile

Gly

Gly

325

Arg

Asn

Ser

Pro

Ser
405

Ser

230

Lys

Gly

Cys

Lys

Met

310

Glu

Asn

Leu

Asn

Val

390

Tyr

Ile

Leu

Ala

Pro

Ile

295

Pro

Tyr

Ile

Leu

Lys

375

Gly

Lys

Arg

Trp

His

Phe

280

Leu

Tyr

Tyr

Thr

Gln

360

Arg

Thr

Pro

Pro

Asp

Leu

265

Arg

Met

Leu

Val

Cys

345

Glu

Glu

Ser

Lys

Thr

Leu

250

Thr

Met

Met

Gly

Lys

330

Asp

Pro

Ile

Met

Pro
410

Leu

235

Phe

Ile

Tyr

Cys

Arg

315

Glu

Asn

Tyr

Pro

Phe

395

Ala

Arg

Ile

Asp

Ile

Asp

300

Gly

Leu

Trp

Lys

Glu

380

Lys

Glu

His

Glu

Pro

285

Ser

Thr

Ser

Phe

Leu

365

Val

Phe

Met

Asn

Gln

Gln

270

Asn

Gly

Gln

Lys

Thr

350

Thr

Leu

Asp

Val

Asp

Cys

255

Leu

Lys

Thr

Thr

Pro

335

Ser

Ile

Lys

Gly

Tyr
415

Val

240

Ile

Leu

Pro

Lys

Asn

320

Val

Ile

Val

Asn

Pro

400

Leu



Leu

Pro

Leu

Trp

465

Ser

Gln

Ser

Arg

Asp

545

Tyr

Cys

Cys

Ser

Gln

Asp

450

Pro

Phe

Ser

Phe

Asp

530

Asp

Cys

Lys

Phe

<210>
<211>

Ser

Met

435

Gln

Met

Ile

Arg

Met

515

Asn

Ser

Pro

Lys

11
1786

Cys

420

Val

Met

Ala

Ile

Lys

500

Arg

Ile

Thr

Ser

Val
580

Asp

Met

Cys

Leu

Tyr

485

Lys

Lys

Thr

Glu

Lys

565

Ile

Glu

Tyr

Ser

Leu

470

Ser

Phe

Arg

Asn

Glu

550

Ile

Cys

Asp

Tyr

Val

455

Tyr

His

Met

Leu

Ile

535

Pro

Arg

Arg

Ala

Asn

440

Met

Gly

Asn

Arg

Glu

520

Leu

Val

Arg

Glu

Ser

425

Gln

Thr

Met

Val

Asn

505

Ala

Pro

Met

Lys

His
585

Ile

Thr

Cys

Ile

Ser

490

Leu

Pro

Asn

Lys

Ala

570

Asn

Asn

Lys

Ser

Asn

475

Ser

Tyr

Thr

Glu

Lys

555

Asn

Ile

Glu

Gly

Arg

460

Ile

Lys

Met

Leu

Val

540

Arg

Ala

Asp

Ser

Gly

445

Lys

Ala

Gly

Ser

Lys

525

Pro

Thr

Ser

Met

Thr

430

Val

Thr

Cys

Glu

Leu

510

Arg

Gly

Tyr

Cys

Cys
590

Gly

Asp

Asn

Ile

Lys

495

Thr

Tyr

Thr

Cys

Lys

575

Gln

Lys

Thr

Arg

Asn

480

Val

Ser

Leu

Ser

Thr

560

Lys

Ser



<212>
<213>

DNA

<400> 11
atgggctcta

ctggtgggcsg
tccgacaccg
tccgagatcc
agaatcctga
tccaagagca
cccaccagaa
gacgagatca
gagagcatga
ggcatcctgg
gacagatccc
atcagatgcc
ttcacccccg
cctggegcecc
agaatgtaca
agcggcacca
ggcgtgcccc
aggaacatca
gaaccctaca
gtgctgaaga
ctgaccctgg
gacgaggacg

cagaccaagg

Trichoplusia ni

gcctggacga
aggacagcga
aggaagcctt
tggacgagca
ccctgecccca
ccaggeggag
tgtgcagaaa
tcagcgagat
ccggegecac
tgatgaccgc
tgagcatggt
tgagaatgga
tgcggaagct
acctgaccat
tccccaacaa
agtacatgat
tgggcgagta
cctgcgacaa
agctgaccat
acagcagatc
tgtcctacaa

ccagcatcaa

gcggegtgga

cgagcacatc
cagcgagatc
catcgacgag
gaacgtgatc
gagaaccatc
cagagtgtcc
catctacgac
cgtgaagtgg
cttcagagac
cgtgagaaag
gtacgtgtcc
cgacaagagc
gtgggacctg
cgatgagcag
gcccagcaag
caacggcatg
ctacgtgaaa
ctggttcacc
cgtgggcacc
cagacctgtg
gcccaagecc
cgagagcacc

caccctggac

ctgagcgccc
agcgaccacg
gtgcacgaag
gagcagcctg
agaggcaaga
gccctgaaca
cccctgetgt
accaacgccg
accaacgagg
gacaaccaca
gtgatgagca
atcagaccca
ttcatccacc
ctgctgggct
tacggcatca
ccctacctgg
gaactgagca
agcatccccc
gtgcggagca
ggaacaagca
gccaagatgg
ggcaagcccc

cagatgtgca

tgctgcagag
tgtccgagga
tgcagcctac
gcagctccct
acaagcactg
tcgtgeggag
gcttcaagct
agatcagcct
acgagatcta
tgagcaccga
gagacagatt
ccctgeggga
agtgcatcca
tcagaggcag
agatcctgat
gcagaggcac
agcctgtgca
tggccaagaa
acaagcggga
tgttctgctt
tgtacctgct
agatggtgat

gcgtgatgac

cgacgacgaa
cgacgtgcag
cagcagcggc
ggccagcaac
ctggtccacc
ccagagggsc
gttcttcacc
gaagaggces
cgccttcttc
cgacctgttc
cgacttcctg
gaacgacgtg
gaactacacc
atgccccttc
gatgtgcgac
ccagacaaac
tggcagctgc
cctgctgcag
gatcccagag
cgacggcccc
gtccagctgc
gtactacaac

ctgcagcaga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



aagaccaaca
agcttcatca
aaattcatgc
gcccccaccc
ccaggaacaa
tactgtccca
atctgccggg
<210>
<211>

<212>
<213>

12

594
PRT
Tric
<400> 12

Met Gly Ser
1

Ser Asp Asp

Val Ser

35

His

Glu
50

Asp Val

Asp Glu Gln

65

Arg Ile Leu

Cys Trp Ser

gatggcccat
tctacagcca
ggaacctgta
tgaagagata
gcgacgacag
gcaagatcag

agcacaacat

hoplusia

Leu

Ser

Glu
20

Leu

Glu Asp

His Glu

Asn Val

Thr Leu

85

Thr
100

Ser

Asp

Val

Asp

Val

Ile

70

Pro

Lys

ggccctgetg
caacgtgtcc
catgagcctg
cctgecgggac
caccgaggaa
aagaaaggcc

cgacatgtgc

Asp Glu

Gly Glu

Val Gln

40

Gln
55

Pro

Glu Gln

Gln

Arg

Ser Thr

tacggcatga
agcaagggcsg
acctccagct
aacatcacca
cccgtgatga
aacgccagct

cagagctgtt

Ile
10

His Leu

Asp Ser

25

Asp

Ser Asp Thr

Thr Ser Ser

Ser
75

Pro Gly

Thr Ile

90

Arg

Arg Ser

105

Arg

tcaatatcgc
agaaggtgca
tcatgagaaa
acatcctgcc
agaagaggac
gcaagaaatg

tctagc

Ser Ala Leu

Glu Ile

30

Ser

Glu Glu

45

Ala

Gly Ser Glu

60

Ser Leu Ala

Gly Lys Asn

Val Ser

110

Arg

ctgcatcaac
gagccggaag
gagactggaa
caacgaagtg
ctactgcacc

Ccaaaaaagtg

Leu Gln

15

Ser Asp

Phe Ile
Ile

Leu

Asn
80

Ser

Lys His

95

Ala Leu

1440

1500

1560

1620

1680

1740

1786



Asn

Tyr

Ser

145

Glu

Tyr

His

Val

Arg

225

Phe

Gln

Gly

Ser

Tyr
305

Ile

Asp

130

Glu

Ser

Ala

Met

Ser

210

Met

Thr

Asn

Phe

Lys

290

Met

Val

115

Pro

Ile

Met

Phe

Ser

195

Val

Asp

Pro

Tyr

Arg

275

Tyr

Ile

Arg

Leu

Val

Thr

Phe

180

Thr

Met

Asp

Val

Thr

260

Gly

Gly

Asn

Ser

Leu

Lys

Gly

165

Gly

Asp

Ser

Lys

Arg

245

Pro

Arg

Ile

Gly

Gln

Cys

Trp

150

Ala

Ile

Asp

Arg

Ser

230

Lys

Gly

Cys

Lys

Met
310

Arg

Phe

135

Thr

Thr

Leu

Leu

Asp

215

Ile

Leu

Ala

Pro

Ile

295

Pro

Gly

120

Lys

Asn

Phe

Val

Phe

200

Arg

Arg

Trp

His

Phe

280

Leu

Tyr

Pro

Leu

Ala

Arg

Met

185

Asp

Phe

Pro

Asp

Leu

265

Arg

Met

Leu

Thr

Phe

Glu

Asp

170

Thr

Arg

Asp

Thr

Leu

250

Thr

Met

Met

Gly

Arg

Phe

Ile

155

Thr

Ala

Ser

Phe

Leu

235

Phe

Ile

Tyr

Cys

Arg
315

Met

Thr

140

Ser

Asn

Val

Leu

Leu

220

Arg

Ile

Asp

Ile

Asp

300

Gly

Cys

125

Asp

Leu

Glu

Arg

Ser

205

Ile

Glu

His

Glu

Pro

285

Ser

Thr

Arg

Glu

Lys

Asp

Lys

190

Met

Arg

Asn

Gln

Gln

270

Asn

Gly

Gln

Asn

Ile

Arg

Glu

175

Asp

Val

Cys

Asp

Cys

255

Leu

Lys

Thr

Thr

Ile

Ile

Arg

160

Ile

Asn

Tyr

Leu

Val

240

Ile

Leu

Pro

Lys

Asn
320



Gly

His

Pro

Gly

Ser

385

Leu

Leu

Pro

Leu

Trp

465

Ser

Gln

Val

Gly

Leu

Thr

370

Arg

Thr

Ser

Gln

Asp

450

Pro

Phe

Ser

Pro

Ser

Ala

355

Val

Ser

Leu

Ser

Met

435

Gln

Met

Ile

Arg

Leu

Cys

340

Lys

Arg

Arg

Val

Cys

420

Val

Met

Ala

Ile

Lys
500

Gly

325

Arg

Asn

Ser

Pro

Ser

405

Asp

Met

Cys

Leu

Tyr

485

Lys

Glu

Asn

Leu

Asn

Val

390

Tyr

Glu

Tyr

Ser

Leu

470

Ser

Phe

Tyr

Ile

Leu

Lys

375

Gly

Lys

Asp

Tyr

Val

455

Tyr

His

Met

Tyr

Thr

Gln

360

Arg

Thr

Pro

Ala

Asn

440

Met

Gly

Asn

Arg

Val

Cys

345

Glu

Glu

Ser

Lys

Ser

425

Gln

Thr

Met

Val

Asn
505

Lys

330

Asp

Pro

Ile

Met

Pro

410

Ile

Thr

Cys

Ile

Ser

490

Leu

Glu

Asn

Tyr

Pro

Phe

395

Ala

Asn

Lys

Ser

Asn

475

Ser

Tyr

Leu

Trp

Lys

Glu

380

Lys

Glu

Arg

460

Ile

Lys

Met

Ser

Phe

Leu

365

Val

Phe

Met

Ser

Gly

445

Lys

Ala

Gly

Ser

Lys

Thr

350

Thr

Leu

Asp

Val

Thr

430

Val

Thr

Cys

Glu

Leu
510

Pro

335

Ser

Ile

Lys

Gly

Tyr

415

Gly

Asp

Asn

Ile

Lys

495

Thr

Val

Ile

Val

Asn

Pro

400

Leu

Lys

Thr

Arg

Asn

480

Val

Ser



Phe Met

515

Ser

Arg Asp Asn

530

Asp Ser

545

Asp

Tyr Cys Pro

Cys Lys Lys

Cys Phe

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

13
1786
DNA

<400> 13
atgggctcta

ctggtgggcsg
tccgacaccg
tccgagatcc
agaatcctga
tccaagagca
cccaccagaa
gacgagatca
gagagcatga

ggcatcctgg

Arg Lys

Ile

Thr

Thr Glu

Arg

Asn

Glu

Glu
520

Leu

Ile
535

Leu

Pro Val

550

Ser Lys

565

Val
580

Ile

Trichoplusia ni

gcctggacga
aggacagcga
aggaagcctt
tggacgagca
ccctgecccca
ccaggeggag
tgtgcagaaa
tcagcgagct
ccggegecac

tgatgaccgc

Ile

Cys

Arg Arg

Arg Glu

cgagcacatc
cagcgagatc
catcgacgag
gaacgtgatc
gagaaccatc
cagagtgtcc
catctacgac
ggtgaagtgg
cttcagagac

cgtgagaaag

Ala Pro Thr

Pro Asn Glu

Met Lys Lys

555

Ala
570

Lys Asn

His Asn Ile

585

ctgagcgccc
agcgaccacg
gtgcacgaag
gagcagcctg
agaggcaaga
gccctgaaca
cccctgetgt
accaacgccg
accaacgagg

gacCaaccaca

Leu Lys

525

Arg

Val
540

Pro Gly

Arg Thr Tyr

Ala Ser Cys

Asp Met Cys

590

tgctgcagag
tgtccgagga
tgcagcctac
gcagctccct
acaagcactg
tcgtgeggag
gcttcaagct
agatcagcct
acgagatcta

tgagcaccga

Tyr Leu

Thr Ser

Thr
560

Cys

Lys
575

Lys

Gln Ser

cgacgacgaa
cgacgtgcag
cagcagcggc
ggccagcaac
ctggtccacc
ccagagggsc
gttcttcacc
gaagaggces
cgccttcttc

cgacctgttc

60

120

180

240

300

360

420

480

540

600



gacagatccc
atcagatgcc
ttcacccccg
cctggegcecc
agaatgtaca
agcggcacca
ggcgtgcccc
aggaacatca
gaaccctaca
gtgctgaaga
ctgaccctgg
gacgaggacsg
cagaccaagg
aagaccaaca
agcttcatca
aaattcatgc
gcccccaccc
ccaggaacaa
tactgtccca
atctgccggg
<210>
<211>

<212>
<213>

14
594
PRT

<400> 14

tgagcatggt
tgagaatgga
tgcggaagat
acctgaccat
tccccaacaa
agtacatgat
tgggcgagta
cctgcgacaa
agctgaccat
acagcagatc
tgtcctacaa
ccagcatcaa
gcggegtgga
gatggcccat
tctacagcca
ggaacctgta
tgaagagata
gcgacgacag
gcaagatcag

agcacaacat

Trichoplusia ni

gtacgtgtcc
cgacaagagc
ctgggacctg
cgatgagcag
gcccagcaag
caacggcatg
ctacgtgaaa
ctggttcacc
cgtgggcacc
cagacctgtg
gcccaagecc
cgagagcacc
caccctggac
ggccctgetg
caacgtgtcc
catgagcctg
cctgecgggac
caccgaggaa
aagaaaggcc

cgacatgtgc

gtgatgagca
atcagaccca
ttcatccacc
ctgctgggct
tacggcatca
ccctacctgg
gaactgagca
agcatccccc
gtgcggagca
ggaacaagca
gccaagatgg
ggcaagcccc
cagatgtgca
tacggcatga
agcaagggcg
acctccagct
aacatcacca
cccgtgatga
aacgccagct

cagagctgtt

gagacagatt
ccctgeggga
agtgcatcca
tcagaggcag
agatcctgat
gcagaggcac
agcctgtgca
tggccaagaa
acaagcggga
tgttctgcett
tgtacctgct
agatggtgat
gcgtgatgac
tcaatatcgc
agaaggtgca
tcatgagaaa
acatcctgcc
agaagaggac
gcaagaaatg

tctagc

cgacttcctg
gaacgacgtg
gaactacacc
atgccccttc
gatgtgcgac
ccagacaaac
tggcagctgc
cctgctgcag
gatcccagag
cgacggcccc
gtccagctgc
gtactacaac
ctgcagcaga
ctgcatcaac
gagccggaag
gagactggaa
caacgaagtg
ctactgcacc

Ccaaaaaagtg

Met Gly Ser Ser Leu Asp Asp Glu His Ile Leu Ser Ala Leu Leu Gln

1

5

10

15

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1786



Ser

His

Asp

Asp

65

Arg

Cys

Asn

Tyr

Ser

145

Glu

Tyr

His

Asp

Val

Glu

50

Glu

Ile

Trp

Ile

Asp

130

Glu

Ser

Ala

Met

Asp

Ser

35

Val

Gln

Leu

Ser

Val

115

Pro

Leu

Met

Phe

Ser
195

Glu

20

Glu

His

Asn

Thr

Thr

100

Arg

Leu

Val

Thr

Phe

180

Thr

Leu

Asp

Glu

Val

Leu

85

Ser

Ser

Leu

Lys

Gly

165

Gly

Asp

Val

Asp

Val

Ile

70

Pro

Lys

Gln

Cys

Trp

150

Ala

Ile

Asp

Gly

Val

Gln

55

Glu

Gln

Ser

Arg

Phe

135

Thr

Thr

Leu

Leu

Glu

Gln

40

Pro

Gln

Arg

Thr

Gly

120

Lys

Asn

Phe

Val

Phe
200

Asp
25

Ser

Thr

Pro

Thr

Arg

105

Pro

Leu

Ala

Arg

Met

185

Asp

Ser

Asp

Ser

Gly

Ile

90

Arg

Thr

Phe

Glu

Asp

170

Thr

Arg

Asp

Thr

Ser

Ser

75

Arg

Ser

Arg

Phe

Ile

155

Thr

Ala

Ser

Ser

Glu

Gly

60

Ser

Gly

Arg

Met

Thr

140

Ser

Asn

Val

Leu

Glu

Glu

45

Ser

Leu

Lys

Val

Cys

125

Asp

Leu

Glu

Arg

Ser
205

Ile

30

Ala

Glu

Ala

Asn

Ser

110

Arg

Glu

Lys

Asp

Lys

190

Met

Ser

Phe

Ile

Ser

Lys

95

Ala

Asn

Ile

Arg

Glu

175

Val

Asp

Ile

Leu

Asn

80

His

Leu

Ile

Ile

Arg

160

Ile

Asn

Tyr



Val

Arg

225

Phe

Gln

Gly

Ser

Tyr

305

Gly

His

Pro

Gly

Ser

385

Leu

Ser

210

Met

Thr

Asn

Phe

Lys

290

Met

Val

Gly

Leu

Thr

370

Arg

Thr

Val

Asp

Pro

Tyr

Arg

275

Tyr

Ile

Pro

Ser

Ala

355

Val

Ser

Leu

Met

Asp

Val

Thr

260

Gly

Gly

Asn

Leu

Cys

340

Lys

Arg

Arg

Val

Ser

Lys

Arg

245

Pro

Arg

Ile

Gly

Gly

325

Arg

Asn

Ser

Pro

Ser
405

Arg

Ser

230

Lys

Gly

Cys

Lys

Met

310

Glu

Asn

Leu

Asn

Val

390

Tyr

Asp

215

Ile

Ile

Ala

Pro

Ile

295

Pro

Tyr

Ile

Leu

Lys

375

Gly

Lys

Arg

Arg

Trp

His

Phe

280

Leu

Tyr

Tyr

Thr

Gln

360

Arg

Thr

Pro

Phe

Pro

Asp

Leu

265

Arg

Met

Leu

Val

Cys

345

Glu

Glu

Ser

Lys

Asp

Thr

Leu

250

Thr

Met

Met

Gly

Lys

330

Asp

Pro

Ile

Met

Pro
410

Phe

Leu

235

Phe

Ile

Tyr

Cys

Arg

315

Glu

Asn

Tyr

Pro

Phe

395

Ala

Leu

220

Arg

Ile

Asp

Ile

Asp

300

Leu

Trp

Glu
380

Cys

Ile

Glu

His

Glu

Pro

285

Ser

Thr

Ser

Phe

Leu

365

Val

Phe

Met

Arg

Asn

Gln

Gln

270

Asn

Gly

Gln

Lys

Thr

350

Thr

Leu

Asp

Val

Cys

Asp

Cys

255

Leu

Lys

Thr

Thr

Pro

335

Ser

Ile

Lys

Gly

Tyr
415

Leu

Val

240

Ile

Leu

Pro

Lys

Asn

320

Val

Ile

Val

Asn

Pro

400

Leu



Leu

Pro

Leu

Trp

465

Ser

Gln

Ser

Arg

Asp

545

Tyr

Cys

Cys

Ser

Gln

Asp

450

Pro

Phe

Ser

Phe

Asp

530

Asp

Cys

Lys

Phe

Ser

Met

435

Gln

Met

Ile

Arg

Met

515

Asn

Ser

Pro

Lys

Cys

420

Val

Met

Ala

Ile

Lys

500

Arg

Ile

Thr

Ser

Val
580

Asp

Met

Cys

Leu

Tyr

485

Lys

Lys

Thr

Glu

Lys

565

Ile

Glu

Tyr

Ser

Leu

470

Ser

Phe

Arg

Asn

Glu

550

Ile

Asp

Tyr

Val

455

Tyr

His

Met

Leu

Ile

535

Pro

Arg

Arg

Ala

Asn

440

Met

Gly

Asn

Arg

Glu

520

Leu

Val

Arg

Glu

Ser

425

Gln

Thr

Met

Val

Asn

505

Ala

Pro

Met

Lys

His
585

Ile

Thr

Cys

Ile

Ser

490

Leu

Pro

Asn

Lys

Ala

570

Asn

Asn

Lys

Ser

Asn

475

Ser

Tyr

Thr

Glu

Lys

555

Asn

Ile

Glu

Arg

460

Ile

Lys

Met

Leu

Val

540

Arg

Ala

Asp

Ser

Gly

445

Lys

Ala

Gly

Ser

Lys

525

Pro

Thr

Ser

Met

Thr

430

Val

Thr

Cys

Glu

Leu

510

Arg

Gly

Tyr

Cys

Cys
590

Gly

Asp

Asn

Ile

Lys

495

Thr

Tyr

Thr

Cys

Lys

575

Gln

Lys

Thr

Arg

Asn

480

Val

Ser

Leu

Ser

Thr

560

Lys

Ser



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

15
1786
DNA

<400> 15
atgggctcta

ctggtgggcsg
tccgacaccg
tccgagatcc
agaatcctga
tccaagagca
cccaccagaa
gacgagatca
gagagcatga
ggcatcctgg
gacagatccc
atcagatgcc
ttcacccccg
cctggegcecc
agaatgtaca
agcggcacca
ggcgtgcccc
aggaacatca
gaaccctaca
gtgctgaaga
ctgaccctgg

gacgaggacg

Trichoplusia ni

gcctggacga
aggacagcga
aggaagcctt
tggacgagca
ccctgecccca
ccaggeggag
tgtgcagaaa
tcagcgagct
ccggegecac
tgatgaccgc
tgagcatggt
tgagaatgga
tgcggaagct
acctgaccat
tccccaacaa
agtacatgat
tgggcgagta
cctgcgacaa
agctgaccat
acagcagatc
tgtcctacaa

ccagcatcaa

cgagcacatc
cagcgagatc
catcgacgag
gaacgtgatc
gagaaccatc
cagagtgtcc
catctacgac
ggtgaagtgg
cttcagagac
cgtgagaaag
gtacgtgtcc
cgacaagagc
gtgggacctg
cgatgagcag
gcccagcaag
caacggcatg
ctacgtgaaa
ctggttcacc
cgtgggcacc
cagacctgtg
gcccaagecc

cgagagcacc

ctgagcgccc
agcgaccacg
gtgcacgaag
gagcagcctg
agaggcaaga
gccctgaaca
cccctgetgt
accaacgccg
accaacgagg
gacaaccaca
gtgatgagca
atcagaccca
ttcatccacc
ctgctgggct
tacggcatca
ccctacctgg
gaactgagca
agcatccccc
gtgcggagca
ggaacaagca
gccaagatgg

ggcaagcccc

tgctgcagag
tgtccgagga
tgcagcctac
gcagctccct
acaagcactg
tcgtgeggag
gcttcaagct
agatcagcct
acgagatcta
tgagcaccga
gagacagatt
ccctgeggga
agtgcatcca
tcagaggcag
agatcctgat
gcagaggcac
agcctgtgca
tggccaagaa
acaagcggga
tgttctgcett
tgtacctgct

agatggtgat

cgacgacgaa
cgacgtgcag
cagcagcggc
ggccagcaac
ctggtccacc
ccagagggsc
gttcttcacc
gaagaggces
cgccttcttc
cgacctgttc
cgacttcctg
gaacgacgtg
gaactacacc
atgccccttc
gatgtgcgac
ccagacaaac
tggcagctgc
cctgctgcag
gatcccagag
cgacggcccc
gtccagctgc

gtactacaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



cagaccaagg
aagaccaaca
agcttcatca
aaattcatgc
gcccccaccc
ccaggaacaa
tactgtccca
atctgccggg
<210>
<211>

<212>
<213>

16

594
PRT
Tric
<400> 16

Met Gly Ser
1

Ser Asp Asp

Val Ser

35

His

Glu
50

Asp Val

Asp Glu Gln

65

Arg Ile Leu

Cys Trp Ser

gcggegtgga
gatggcccat
tctacagcca
ggaacctgta
tgaagagata
gcgacgacag
gcaagatcag

agcacaacat

hoplusia

Leu

Ser

Glu
20

Leu

Glu Asp

His Glu

Asn Val

Thr Leu

85

Thr
100

Ser

Asp

Val

Asp

Val

Ile

70

Pro

Lys

caccctggac
ggccctgetg
caacgtgtcc
catgagcctg
cctgecgggac
caccgaggaa
aagaaaggcc

cgacatgtgc

Asp Glu

Gly Glu

Val Gln

40

Gln
55

Pro

Glu Gln

Gln

Arg

Ser Thr

cagatgtgca
tacggcatga
agcaagggcg
acctccagct
aacatcagca
cccgtgatga
aacgccagct

cagagctgtt

Ile
10

His Leu

Asp Ser

25

Asp

Ser Asp Thr

Thr Ser Ser

Ser
75

Pro Gly

Thr Ile

90

Arg

Arg Ser

105

Arg

gcgtgatgac
tcaatatcgc
agaaggtgca
tcatgagaaa
acatcctgcc
agaagaggac
gcaagaaatg

tctagc

Ser Ala Leu

Glu Ile

30

Ser

Glu Glu

45

Ala

Gly Ser Glu

60

Ser Leu Ala

Gly Lys Asn

Val Ser

110

Arg

ctgcagcaga
ctgcatcaac
gagccggaag
gagactggaa
caacgaagtg
ctactgcacc

Ccaaaaaagtg

Leu Gln

15

Ser Asp

Phe Ile
Ile

Leu

Asn
80

Ser

Lys His

95

Ala Leu

1380

1440

1500

1560

1620

1680

1740

1786



Asn

Tyr

Ser

145

Glu

Tyr

His

Val

Arg

225

Phe

Gln

Gly

Ser

Ile

Asp

130

Glu

Ser

Ala

Met

Ser

210

Met

Thr

Asn

Phe

Lys
290

Val

115

Pro

Leu

Met

Phe

Ser

195

Val

Asp

Pro

Tyr

Arg

275

Tyr

Arg

Leu

Val

Thr

Phe

180

Thr

Met

Asp

Val

Thr

260

Gly

Gly

Ser

Leu

Lys

Gly

165

Gly

Asp

Ser

Lys

Arg

245

Pro

Arg

Ile

Gln

Cys

Trp

150

Ala

Ile

Asp

Arg

Ser

230

Lys

Gly

Cys

Lys

Arg

Phe

135

Thr

Thr

Leu

Leu

Asp

215

Ile

Leu

Ala

Pro

Ile
295

Gly

120

Lys

Asn

Phe

Val

Phe

200

Arg

Arg

Trp

His

Phe

280

Leu

Pro

Leu

Ala

Arg

Met

185

Asp

Phe

Pro

Asp

Leu

265

Arg

Met

Thr

Phe

Glu

Asp

170

Thr

Arg

Asp

Thr

Leu

250

Thr

Met

Met

Arg

Phe

Ile

155

Thr

Ala

Ser

Phe

Leu

235

Phe

Ile

Tyr

Cys

Met

Thr

140

Ser

Asn

Val

Leu

Leu

220

Ile

Asp

Ile

Asp
300

Cys

125

Asp

Leu

Glu

Arg

Ser

205

Ile

Glu

His

Glu

Pro

285

Ser

Arg

Glu

Lys

Asp

Lys

190

Met

Arg

Asn

Gln

Gln

270

Asn

Gly

Asn

Ile

Arg

Glu

175

Asp

Val

Cys

Asp

Cys

255

Leu

Lys

Thr

Ile

Ile

Arg

160

Ile

Asn

Tyr

Leu

Val

240

Ile

Leu

Pro

Lys



Tyr

305

Gly

His

Pro

Gly

Ser

385

Leu

Leu

Pro

Leu

Trp

465

Ser

Gln

Met

Val

Gly

Leu

Thr

370

Arg

Thr

Ser

Gln

Asp

450

Pro

Phe

Ser

Ile

Pro

Ser

Ala

355

Val

Ser

Leu

Ser

Met

435

Gln

Met

Ile

Arg

Asn

Leu

Cys

340

Arg

Arg

Val

Cys

420

Val

Met

Ala

Ile

Lys
500

Gly

Gly

325

Arg

Asn

Ser

Pro

Ser

405

Asp

Met

Cys

Leu

Tyr

485

Lys

Met

310

Glu

Asn

Leu

Asn

Val

390

Tyr

Glu

Tyr

Ser

Leu

470

Ser

Phe

Pro

Tyr

Ile

Leu

Lys

375

Gly

Lys

Asp

Tyr

Val

455

Tyr

His

Met

Tyr

Tyr

Thr

Gln

360

Arg

Thr

Pro

Ala

Asn

440

Met

Gly

Asn

Arg

Leu

Val

Cys

345

Glu

Glu

Ser

Lys

Ser

425

Gln

Thr

Met

Val

Asn
505

Gly

Lys

330

Asp

Pro

Ile

Met

Pro

410

Ile

Thr

Cys

Ile

Ser

490

Leu

Arg

315

Glu

Asn

Tyr

Pro

Phe

395

Ala

Asn

Lys

Ser

Asn

475

Ser

Tyr

Leu

Trp

Glu
380

Cys

Glu

Gly

Arg

460

Ile

Lys

Met

Thr

Ser

Phe

Leu

365

Val

Phe

Met

Ser

Gly

445

Lys

Ala

Gly

Ser

Gln

Lys

Thr

350

Thr

Leu

Asp

Val

Thr

430

Val

Thr

Cys

Glu

Leu
510

Thr

Pro

335

Ser

Ile

Lys

Gly

Tyr

415

Gly

Asp

Asn

Ile

Lys

495

Thr

Asn

320

Val

Ile

Val

Asn

Pro

400

Leu

Lys

Thr

Arg

Asn

480

Val

Ser



Phe Met

515

Ser

Arg Asp Asn

530

Asp Ser

545

Asp

Tyr Cys Pro

Cys Lys Lys

Cys Phe

<210>
<211>
<212>
<213>
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1786
RNA

<400> 17
augggcucua

cugguggscsg

uccgacaccg

uccgagaucc

agaauccuga

uccaagagca

CcCCaccagaa

gacgagauca

gagagcauga

Arg Lys

Ile Ser

Thr Glu

Arg

Asn

Glu

Glu
520

Leu

Ile
535

Leu

Pro Val

550

Ser Lys

565

Val
580

Ile

Trichoplusia ni

gccuggacga

aggacagcga

aggaagccuu

uggacgagca

cccugcccca

ccaggcggasg

ugugcagaaa

ucagcgagau

ccggegecac

Ile

Arg Arg

Arg Glu

cgagcacauc
cagcgagauc
caucgacgag
gaacgugauc
gagaaccauc
cagagugucc
caucuacgac
cgugaagugsg

cuucagagac

Ala Pro Thr

Pro Asn Glu

Met Lys Lys

555

Ala
570

Lys Asn

His Asn Ile

585

cugagcgccc
agcgaccacg
gugcacgaag
gagcagccug
agaggcaaga
gcccugaaca
ccccugeugu
accaacgccg

accaacgagg

Leu Lys

525

Arg

Val
540

Pro Gly

Arg Thr Tyr

Ala Ser Cys

Asp Met Cys

590

ugcugcagag
uguccgagga
ugcagccuac
gcagcucccu
acaagcacug
ucgugcggag
gcuucaagcu
agaucagccu

acgagaucua

Tyr Leu

Thr Ser

Thr
560

Cys

Lys
575

Lys

Gln Ser

cgacgacgaa
cgacgugcag
cagcagcggc
ggccagcaac
cugguccacc
ccagagggsc
guucuucacc
gaagaggcgs

cgccuucuuc

60

120

180

240

300

360

420

480

540



ggcauccugg

gacagauccc

aucagaugcc

uucacccccg

ccuggcgccc

agaauguaca

agcggcacca

ggcgugcccc

aggaacauca

gaacccuaca

gugcugaaga

cugacccugg

gacgaggacg

cagaccaagg

aagaccaaca

agcuucauca

aaauucaugc

gcccccaccc

ccaggaacaa

uacuguccca

aucugccggg

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

18
1786
RNA

<400> 18

ugaugaccgc

ugagcauggu

ugagaaugga

ugcggaagcu

accugaccau

uccccaacaa

aguacaugau

ugggcgagua

ccugcgacaa

agcugaccau

acagcagauc

uguccuacaa

cCagcCaucaa

gcggegugea

gauggcccau

ucuacagcca

ggaaccugua

ugaagagaua

gcgacgacag

gcaagaucag

agcCacCaacau

Trichoplusia ni

cgugagaaag

guacgugucc

cgacaagagc

gugggaccug

cgaugagcag

gcccagcaag

caacggcaug

cuacgugaaa

cugguucacc

cgugggcacc

cagaccugug

gcccaagecc

cgagagcacc

cacccuggac

ggcccugeug

caacgugucc

caugagccug

ccugcgggac

caccgaggaa

aagaaaggcc

cgacaugugc

gacCaaccaca

gugaugagca

aucagaccca

uucauccacc

cugcugggcu

uacggcauca

cccuaccugg

gaacugagca

agcauccccc

gugcggagcea

ggaacaagca

gccaagaugg

ggcaagcccc

cagaugugca

uacggcauga

agCaagggcsg

accuccagcu

aacaucacca

cccgugauga

aacgccagcu

cagagcuguu

ugagcaccga

gagacagauu

cccugcggga

agugcaucca

ucagaggcag

agauccugau

gcagaggcac

agccugugca

uggccaagaa

acaagcggga

uguucugcuu

uguaccugcu

agauggugau

gcgugaugac

ucaauaucgc

agaaggugca

ucaugagaaa

acauccugcc

agaagaggac

gcaagaaaug

ucuagc

cgaccuguuc

cgacuuccug

gaacgacgug

gaacuacacc

augccccuuc

gaugugcgac

cCagacCaaac

uggcagcugc

ccugcugcag

gaucccagag

cgacggcccc

guccagcugc

guacuacaac

cugcagcaga

cugcaucaac

gagccggaag

gagacuggaa

caacgaagug

cuacugcacc

caaaaaagug

augggcucua gccuggacga cgagcacauc cugagcgccc ugcugcagag cgacgacgaa

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1786

60



cugguggecs

uccgacaccg

uccgagaucc

agaauccuga

uccaagagca

cccCaccagaa

gacgagauca

gagagcauga

ggcauccugg

gacagauccc

aucagaugcc

uucacccccg

ccuggcgccc

agaauguaca

agcggcacca

ggcgugcccc

aggaacauca

gaacCccuaca

gugcugaaga

cugacccugg

gacgaggacg

cagaccaagg

aagaccaaca

agcuucauca

aaauucaugc

aggacagcga

aggaagccuu

uggacgagca

cccugcccca

ccaggcggag

ugugcagaaa

ucagcgagcu

ccggcgecac

ugaugaccgc

ugagcauggu

ugagaaugga

ugcggaagcu

accugaccau

uccccCaacCaa

aguacaugau

ugggcgagua

ccugcgacaa

agcugaccau

acagcagauc

uguccuacaa

cCagcaucaa

geggegugea

gauggcccau

ucuacagcca

ggaaccugua

cagcgagauc

caucgacgag

gaacgugauc

gagaaccauc

cagagugucc

caucuacgac

ggugaagugsg

cuucagagac

cgugagaaag

guacgugucc

cgacaagagc

gugggaccug

cgaugagcag

gcccagcaag

caacggcaug

cuacgugaaa

cugguucacc

cgugggcacc

cagaccugug

gcccaagcecc

cgagagcacc

cacccuggac

ggcccugeug

caacgugucc

caugagccug

agcgaccacg

gugcacgaag

gagcagccug

agaggcaaga

gcccugaaca

ccccugcugu

accaacgccg

accaacgagg

gacCaaccaca

gugaugagca

aucagaccca

uucauccacc

cugcugggcu

uacggcauca

cccuaccugg

gaacugagca

agcauccccc

gugcggagca

ggaacaagca

gccaagaugg

ggcaagcccc

cagaugugca

uacggcauga

agcaagggceg

accuccagcu

uguccgagga

ugcagccuac

gcagcucccu

acaagcacug

ucgugcggag

gcuucaagcu

agaucagccu

acgagaucua

ugagcaccga

gagacagauu

cccugcggga

agugcaucca

ucagaggcag

agauccugau

gcagaggcac

agccugugca

uggccaagaa

acaagcggga

uguucugcuu

uguaccugcu

agauggugau

gcgugaugac

ucaauaucgc

agaaggugca

ucaugagaaa

cgacgugcag

cagcagcggc

ggccagcaac

cugguccacc

cCcagaggggc

guucuucacc

gaagaggcgs

cgccuucuuc

cgaccuguuc

cgacuuccug

gaacgacgug

gaacuacacc

augccccuuc

gaugugcgac

CcCagacCaaac

uggcagcugc

ccugcugcag

gaucccagag

cgacggcccc

guccagcugc

guacuacaac

cugcagcaga

cugcaucaac

gagccggaag

gagacuggaa

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



gcccccaccc ugaagagaua

ccaggaacaa gcgacgacag

uacuguccca gcaagaucag

aucugccggg agcacaacau

ccugcgggac

caccgaggaa

aagaaaggcc

cgacaugugc

aaCaucacca

cccgugauga

aacgccagcu

cagagcuguu

acauccugcc caacgaagug

agaagaggac cuacugcacc

gcaagaaaug caaaaaagug

ucuagc

1620

1680

1740

1786



