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220>

<221> CDS

<222> (1).. (3060)

<400> 1

atg gtc tta gcg tcg ttt ttg gtg tct ggt tta

Met Val Leu Ala Ser Phe Leu Val Ser Gly Leu

1 5 10

gcc caa caa atg cgt cca gtt cag tcc aga gga

Ala Gln Gln Met Arg Pro Val Gln Ser Arg Gly
’ 20 25

tgt gat gaa acg agg ttc gag tgt aag tgt gga

Cys Asp Glu Thr Arg Phe Glu Cys Lys Cys Gly

35 ' 40

ttc aac gtc cct atg aaa caa tgc acg tac ttc

Phe Asn Val Pro Met Lys Gln Cys Thr Tyr Phe
50 55

tat tgt aaa cca tgt gat gac ctg gag gct aag

Tyr Cys Lys Pro Cys Asp Asp Leu Glu Ala Lys

65 70 75

tac aaa cga tgt caa gag tgt aag gct ggt ctt

gtt
Val

gta
Val

gat
Asp

tat
Tyr
60

gac

Asp

gat

cta

Leu

gat
Asp

cca
Pro
45

cga

Arg

att
Ile

agt

g8§8
Gly

ctg
Leu
30

ggc
Gly

tgg
Trp

tgt
Cys

tgt

ata
Ile
15

ggc
Gly

tat
Tyr

agg
Arg

cca

Pro

gtt

cta

Leu

ttg
Leu

gtg
Val

cct

Pro

aag
Lys
80

act

48

96

144

192

240

288



Tyr

tgt
Cys

aag

Lys

gac

Asp

ctt
Leu
145
ccc

Pro

gtg
Val

CcCC

Pro

aaa

Lys

ttc
Phe
225
tgce
Cys

ttg

Leu

gtt
Val

gaa
Glu

Lys

cCa

Pro

aat

Asn

aga
Arg
130
cca

Pro

caa

Gln

gca
Ala

daaa

Lys

gtg
Val
210
tca

Ser

cag
Gln

gtc
Val

aaa

Lys

gtg
Val
290

Arg

cct

Pro

gga
Gly
115

tat

Tyr

tcg
Ser

act

Thr

cga

Arg

tgt
Cys
195
aat

Asn

tgt
Cys

ggt
Gly

ttc
Phe

att
Ile
275
acc

Thr

Cys

aac
Asn
100
ggt
Gly

gaa
Glu

gat
Asp

att
Ile

att
Ile
180
att
Ile

gct
Ala

gat
Asp

aat

Asn

tgt
Cys
260

gsgt
Gly

tat
Tyr

Gln
85
aaa

Lys

atc
Ile

gga
Gly

tct
Ser

gac
Asp
165
agc

Ser

cga

Arg

cct

Pro

agt

Ser

ggt
Gly
245
cct

Pro

gtg
Val

acg
Thr

Glu

tat
Tyr

tgt
Cys

gCg
Ala

caa
Gln
150
tac

Tyr

tgt
Cys

gaa
Glu

agt
Ser

cce
Pro
230
cag

Gln

gac

Asp

gaa
Glu

tgt
Cys

Cys

ggt
Gly

gac

Asp

cac
His
135
gtt
Val

agc

Ser

ctc

Leu

tgt
Cys

ggcC
Gly
215
tac

Tyr

tgg
Trp

ctt

Leu

caa
Gln

tcg
Ser
295

act
Thr

cag
Gln
120
tgt
Cys

cag
Gln

tgt
Cys

cca

Pro

gce
Ala
200
aat

Asn

tac

Tyr

agt

Ser

gat
Asp

Ala

tgg
Trp
105
agsg
Arg

gaa
Glu

gaa
Glu

tca

Ser

aat
Asn
185
aag

Lys

atg
Met

ttg
Leu

gga
Gly

cct

Pro

- 265

aaa
Lys
280
ggt
Gly

tat
Tyr

aac

Asn
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Gly Leu
90

tgt agc
Cys Ser

aca gga
Thr Gly

att ctc
Ile Leu

gtc aga
Val Arg
155
cca ggg
Pro Gly
170
gga cag
Gly Gln

gtt tca
Val Ser

ata gaa
Ile Glu

att ggt
Ile Gly
235
caa ata
GIn Ile
250
gta aac
Val Asn

ggt cag
Gly Gln

tac ttc
Tyr Phe

Asp

ggt
Gly

gct
Ala

aaa
Lys
140
aac

Asn

ttc
Phe

tgg
Trp

tct

Ser

ggg
Gly
220
caa
Gln

cca

Pro

cat
His

ttt
Phe

ttg
Leu
300

Ser

gaa
Glu

tgt
Cys
125
ggt
Gly

cca

Pro

aag

Lys

agt
Ser

cca

Pro

1205

gct
Ala

gaa
Glu

caa
Gln

gct
Ala

cct
Pro
285
atg
Met

Cys

tgt
Cys
110
acc

Thr

tgt
Cys

cca

Pro

ctt

Leu

agc
Ser
190
gaa

Glu

act
Thr

aca
Thr

tgt
Cys

gaa
Glu
270
caa
Gln

ggt
Gly

Val
95
caa

Gln

tgt
Cys

cct

Pro

gat
Asp

aaa
Lys
175
ttt
Phe

cac
His

tta

Leu

tta

Leu

aag
Lys
255
cac
His

ggce
Gly

ttt
Phe

Thr

tgt
Cys

cgt
Arg

ctt

Leu

aat
Asn
160
gg¢
Gly

cca

Pro

g88
Gly

Cgg
Arg

acc
Thr
240
aag

Lys

cag

Gln

act
Thr

aac

Asn

336

384

432

480

528

576

624

672

720

768

816

864

912



acc
Thr
305
tgt
Cys

gac

Asp

ggc
Gly

gaa
Glu

aac
Asn
385
ttt
Phe

ctt

Leu

aga

Arg

tac

Tyr

acc
Thr
465
agt

Ser

ata
Ile

atg
Met

tta

Leu

gtt
Val

ttc
Phe

tgt
Cys

ctt
Leu
370
tet
Ser

ctg

Leu

gcce
Ala

tca

Ser

gtt
Val
450
aat

Asn

tcc

Ser

gga
Gly

gat
Asp

aaa

Lys

aaa

Lys

ttg
Leu

tct
Ser
355
tce

Ser

gga
Gly

ggt
Gly

cge

Arg

gga
Gly
435
aca
Thr

atg
Met

ttg

Leu

ttg

Leu

cgt
Arg

tgt
Cys

gtg
Val

gat
Asp
340
ttg

Leu

tca

Ser

g88
Gly

agt
Ser

agt
Ser
420
tgt
Cys

tca

Ser

gct
Ala

act
Thr

cac
His
500
agt

Ser

aac

Asn

gca
Ala
325
gat
Asp

aca
Thr

gtg
Val

gCg
Ala

gac
Asp
405
ttt
Phe

cct

Pro

aaa

Lys

gct
Ala

gag
Glu
485
aga

Arg

aat

Asn

cct
Pro
310
gac

Asp

gtt
Val

gct
Ala

tgt

gtg
Val
390
ctg

Leu

cga

Arg

gat
Asp

cag

Gln

cgt
Arg
470
act
Thr

cta

Leu

gtg
Val

gat
Asp

aga

Arg

ggt
Gly

ggt
Gly

cgt
Arg
375
cat
His

aat

Asn

ttt

Phe

gga
Gly

aga
Arg
455
ctt

Leu

cta

Leu

gat
Asp

gtt
Val

g88
Gly

gag
Glu

gaa
Glu

act
Thr
360

gca

Ala

gta
Val

g88
Gly

gat
Asp

tgg
Trp
440
gce
Ala

gct
Ala

cga

Arg

gct
Ala

ctg

Leu

tce

Ser

gtc
Val

cct
Pro
345
gtg
Val

gece
Ala

gtg
Val

ata

Ile

tat
Tyr
425
ttt
Phe

tgg
Trp

gtg
Val

888
Gly

gag
Glu
505
aat

Asn
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tgg
Trp

gac
Asp
330
gtc
Val

tgg
Trp

atc
Ile

aac

Asn

aaa
Lys
410
gtc
Val

gag
Glu

gaa
Glu

cta

Leu

aaa
Lys
490
aag

Lys

gat
Asp

tca
Ser
315
tgt
Cys

agg
Arg

ggt
Gly

cat

His

aat

Asn

395

tcg
Ser

agt
Ser

gta
Val

aga

Arg

gac

Asp

475

g88
Gly

ccce

Pro

aac

Asn

gga
Gly

gac

Asp

atc

Ile

aca
Thr

gct
Ala
380
ggc
Gly

gaa

Glu

tca

Ser

gaa
Glu

gct
Ala
460
aaa

Lys

tta

Leu

ttt
Phe

cta

Leu

tca

Ser

agt
Ser

cac
His

gce
Ala
365
ggc
Gly

CCcC

Pro

gag
Glu

tcce

Ser

gag
Glu
445
caa

Gln

gat
Asp

aca
Thr

gtt
Val

aca
Thr

cag
Gln

aaa

Lys

tgt
Cys
350
ata
Ile

aag

Lys

tac

Tyr

ttg

Leu

aca
Thr
430
aac

Asn

ggt
Gly

cta

Leu

acce
Thr

tgg
Trp
510
ttc
Phe

cca

Pro

gct
Ala
335
cct

Pro

tac

Tyr

ctt

Leu

tcg

Ser

aag
Lys
415
geca
Ala

tgt
Cys

gtg
Val

att
Ile

aca
Thr
495
gag
Glu

tgg
Trp

tcc
Ser
320
gta
Val

gct
Ala

cac

His

cca

Pro

gac
Asp
400
tet
Ser

ggt
Gly

gtg
Val

tgt
Cys

ccg
Pro
480
tgg
Trp

cta

Leu

gee
Ala

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584



tct

Ser

gat
Asp
545
agce

Ser

gat
Asp

agt

Ser

gtt
Val

ggc
Gly
625
caa
Gln

agt

Ser

cca

Pro

cct

Pro

cta
Leu
705
gag
Glu

tct

ggc
Gly
530
cag
Gln

ttt
Phe

gac

Asp

att
Ile

ctce
Leu
610
aca
Thr

aac

Asn

Cgg
Arg

Cgg
Arg

aga
Arg
690
cct

Pro

tcg

Ser

aat

515
gaa
Glu

ctg

Leu

gct
Ala

cct

Pro

gat
Asp
595
cac
His

tgg
Trp

cct

Pro

aca
Thr

tta
Leu
675
tce

Ser

gaa
Glu

aga

Arg

gga

cct

Pro

cag

Gln

tgc
Cys

gga
Gly
580
g88
Gly

tac

Tyr

agt

Ser

cct

Pro

aac
Asn
660
cce

Pro

tca

Ser

ggt
Gly

tac

Tyr

aac

gga
Gly

cct

Pro

atg
Met
565
cca

Pro

ttc
Phe

ctc

Leu

gct
Ala

gta
Val
645
tcg

Ser

ctc

Leu

caa
Gln

cat
His

tac
Tyr
725
tgg

aat

Asn

gtg
Val
550
atg
Met

ctg

Leu

tat
Tyr

agt

Ser

cct
Pro
630
cca

Pro

atc
Ile

cca

Pro

cce

Pro

tac
Tyr
710
gaa
Glu

'agt

gaa
Glu
535
tgg
Trp

gat
Asp

gaa
Glu

gct
Ala

gga
Gly
615
aaa

Lys

tca

Ser

agt

Ser

tta

Leu

tct
Ser
695

Cgg
Arg

cta

Leu

ggt

520
act
Thr

aaa

Lys

ttg

Leu

aat

Asn

ggt
Gly
600
act
Thr

cct

Pro

tat
Tyr

cgt
Arg

gce
Ala
680
act
Thr

gta
Val

ctt

Leu

Cgg

aac

Asn

acc

Thr

tca

Ser

gga
Gly
585
tect

Ser

gag
Glu

cga

Arg

ggt
Gly

gtt
Val
665
aga

Arg

gtg
Val

g88g
Gly

gga
Gly

CcCC
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tgt
Cys

aag

Lys

gac
Asp
570
cac
His

tct

Ser

acc
Thr

tgt
Cys

tct
Ser
650

g88
Gly

gca
Ala

gac

Asp

tct

Ser

tct
Ser
730
gct

gta
Val

tca
Ser
555
aga

Arg

gee
Ala

ata
Ile

gta
Val

atc
Ile
635
gtg
Val

tca

Ser

gcce
Ala

ttg

Leu

cga
Arg
715
caa

Gln

agc

tat

Tyr,

540
tgt
Cys

aat

Asn

aca
Thr

agg
Arg

act
Thr
620
aaa

Lys

gaa
Glu

cct

Pro

daa

Lys

gct
Ala
700
gee
Ala

ggc
Gly

tgt

525
ctg

Leu

ttt
Phe

aaa

Lys

ctt

Leu

tac
Tyr
605
tgt
Cys

gtc
Val

atc
Ile

ttc
Phe

cct
Pro
685
tct

Ser

att
Ile

aga

Arg

att

gac

Asp

cag
Gln

gee

Ala

cat
His
590
agc

Ser

aca

Thr

atc

Ile

aaa

Lys

ttg
Leu
670
cct

Pro

aaa

Lys

tac

Tyr

aga

Arg

cca

atc
Ile

ccc

Pro

aaa
Lys
575
gga
Gly

tgt
Cys

aca

Thr

acc
Thr

cce
Pro
655
agg
Arg

cca

Pro

gtt
Val

acg
Thr

tgt
Cys
735
gtt

cga

Arg

tca
Ser
560
tgc
Cys

caa

Gln

gag
Glu

aat

Asn

tge
Cys
640
cca

Pro

ttg

Leu

aaa

Lys

aaa

Lys

tgc
Cys
720
gac

Asp

tgt

1632

1680

1728

1776

1824

1872

1920

1968

2016

2064

2112

2160

2208

2256



Ser

gga
Gly

aca

Thr

gca
Ala
785
gag
Glu

gct
Ala

tac

Tyr

ctc

Leu

gac
Asp
865
gtc
Val

aag

Lys

aac

Asn

gca
Ala

gta
" Val
945

Asn

Ccgg
Arg

gaa
Glu
770
gac

Asp

aaa

Lys

gag
Glu

cgt
Arg

gag
Glu
850
ata

Ile

caa
Gln

gag
Glu

aca
Thr

agc
Ser
930
aca

Thr

Gly

tca
Ser
755
ata
Ile

cac
His

tgg
Trp

ata
Ile

gat
Asp
835
atc
Ile

gcce
Ala

cca

Pro

gga
Gly

tat
Tyr
915
acc
Thr

gag
Glu

Asn
740
gac

Asp

gst
Gly

aat

Asn

atc

Ile

att
Ile
820
gac

Asp

cac
His

cta

Leu

atc
Ile

aca
Thr

900

tca

Ser

tgt
Cys

aac

Asn

vTrp

tct
Ser

cag
Gln

atg
Met

gtc
Val
805
gat
Asp

agt

Ser

gta
Val

.att

Ile

tgt
Cys
885
tta

Leu

gag
Glu

gaa
Glu

atg
Met

Ser

cct

Pro

tgg
Trp

tgg
Trp
790
act
Thr

CCC

Pro

aga

Arg

aat

Asn

caa
Gln
870
ctg
Leu

gca
Ala

atg
Met

gag
Glu

tte
Phe
950

Gly

cgt
Arg

ccg
Pro
775
ttt
Phe

gct
Ala

agt
Ser

gac

Asp

cct
Pro
855
ctg
Leu

cct

Pro

gtg
Val

att
Ile

888
Gly
935
tgt
Cys

Arg

tct
Ser
760
tgg
Trp

ctc

Leu

gcce
Ala

cag
Gln

gat
Asp
840
aac

Asn

aaa

Lys

act
Thr

gtg
Val

caa
Gln
920
tac

Tyr

gca
Ala

Pro
745
cct

Pro

cag
Gln

cag
Gln

cac
His

ttt
Phe
825
gac

Asp

tac

Tyr

act
Thr

gac

Asp

aca
Thr
905
caa
Gln

aag

Lys

ggt
Gly

5/20

Ala

ttc
Phe

gca
Ala

tgt
Cys

tgt
Cys
810
aaa

Lys

tac

Tyr

gac

Asp

cect

Pro

atc
Ile
890
ggt
Gly

gct
Ala

gaa
Glu

tac

Tyr

Ser

atc
Ile

gga
Gly

gga
Gly
795
gtc
Val

atc

Ile

gta
Val

cccC

Pro

gtt
Val
875
aca
Thr

tgg
Trp

gtg
Val

gca
Ala

aag
Lys
955

Cys

tgsg
Trp

atc
Ile
780
gga
Gly

acc

Thr

tat
Tyr

caa
Gln

g8c
Gly
860
act
Thr

aca
Thr

ggt
Gly

cta

Leu

gac
Asp
940
aag

Lys

Ile

aat
Asn
765
tet
Ser

tce

Ser

tac

Tyr

ctg
Leu

gta
Val

- 845

aat

Asn

ttg

Leu

aga

Arg

ttg

Leu

cct
Pro
925
tta

Leu

gga
Gly

Pro
750

ggg
Gly

cga

Arg

cta

Leu

tct

Ser

ggc
Gly
830
aga

Arg

ctc

Leu

aca
Thr

gaa
Glu

aat
Asn
910
gtt
Val

cCa

Pro

cgt
Arg

Val

aat

Asn

tgg
Trp

ttg

Leu

gct
Ala
815
aag

Lys

gag
Glu

aac

Asn

aca
Thr

cac
His
895
gaa
Glu

gtt
Val

ctg
Leu

tat
Tyr

Cys

tct

Ser

ctt

Leu

aat
Asn
800
act
Thr

tac

Tyr

gct
Ala

ttt
Phe

cga
Arg
880
ttg

Leu

aac

Asn

gca
Ala

aca

Thr

gat
Asp
960

2304

2352

2400

2448

2496

2544

2592

2640

2688

2736

2784

2832

2880



gece
Ala

cgt
Arg

ccc

Pro

aac

Asn

tgce
Cys

acc
Thr

agt

Ser

gtt

agt

Ser

gaa
Glu

gga
Gly
995

ttt cta tca tgg att

g88
Gly

agg
Arg
980
tgt
Cys

gac
Asp
965
Cg§
Arg

24:4¢
Gly

agt

Ser

tgg
Trp

aag

Lys

gga
Gly

gtc
Val

gct
Ala

gga
Gly

ttg

Leu

aac

Asn

1000

cca

Pro

gaa
Glu
985

cag tat ggg ggc ttc
Gln Tyr Gly Gly Phe

6/20

tta gtg ttt gct
Leu Val Phe Ala

970

ggg att gtc agc
Gly Ile Val Ser

gat
Asp

tgg.

Trp
990

gat
Asp

975 .

ggc
Gly

tcce

Ser

agt

Ser

act aaa gtt
Thr Lys Val

1005

agg cag ttc att tga

Val Phe Leu Ser Trp Ile Arg Gln Phe Ile
1015 '

101

210>
211>
212>
<2135

<400>
Met Val Leu

1
Ala

Cys

Phe

Tyr

65

Tyr

Cys

Lys

Asp

Leu

145
Pro

Gln
Asp
Asn
50

Cys
Lys
Pro
Asn
Arg
130

Pro

Gln

0

2
1019
PRT

Tachypleus tridentatus

2
Gln
Glu
35
Val
Lys
Arg
Pro
Gly
1156
Tyr

Ser

Thr

Ala
Met
20

Thr
Pro
Pro
Cys
Asn
100
Gly
Glu

Asp

Ile

Ser

Arg

Arg

Met

Cys

Gln

85

Lys

Ile

Gly

Ser

Asp

Phe
Pro
Phe
Lys
Asp
70

Glu
Tyr
Cys
Ala
Gln

150
Tyr

Leu
Val
Glu
Gln
55

Asp
Cys
Gly
Asp
His
135

Val

Ser

Val
Gln
Cys
40

Cys

Leu

’Lys

Thr
Gln
120
Cys

Gln

Cys

Ser
Ser
25

Lys
Thr
Glu
Ala
Trp

105
Arg

Glu

Glu

Ser

Gly
10

Arg
Cys
Tyr
Ala
Gly
90

Cys
Thr
Ile

Val

Pro

Leu

Gly

Gly

Phe
Lys
75

Leu
Ser
Gly
Leu
Arg

155
Gly

Val
Val
Asp
Tyr
60

Asp
Asp
Gly
Ala
Lys
140

Asn

Phe

Leu
Asp
Pro
45

Arg
Ile
Ser
Glu
Cys
125
Gly

Pro

Lys

Gly
Leu
30

Gly
Trp
Cys
Cys
Cys
110
Thr
Cys

Pro

Leu

Ile
15

Gly
Tyr
Arg
Pro
Val
95

Gln
Cys
Pro

Asp

Lys

Leu

Leu

Val

Pro

Lys

80

Thr

Cys

Arg

Leu

Asn

160
Gly

2928

2976

3024 .

3060



Val
Pro
Lys
Phe
225
Cys
Leu
Val
Glu
Thr
305
Cys
Asp
Gly
Glu
Asn
385
Phe
Leu
Arg
Tyr
Thr

465

Ser

Ala
Lys
Val
210
Ser
Gln
Val
Lys
Val
290
Leu
Val
Phe
Cys
Leu
370
Ser
Leu
Ala
Ser
Val
450

Asn

Ser

Arg
Cys
195
Asn
Cys
Gly
Phe
Ile
275
Thr
Lys
Lys
Leu
Ser
355
Ser
Gly
Gly
Arg
Gly
435
Thr

Met

Leu

Ile
180
Ile
Ala
Asp
Asn
Cys
260
Gly
Tyr
Cys
Val
Asp
340
Leu
Ser
Gly
Ser
Ser
420
Cys
Ser

Ala

Thr

165

Ser

Arg

Pro

Ser

Gly

245

Pro

Val

Thr

Asn

Ala

325

Asp

Thr

Val

Ala

Asp

405

Phe

Pro

Lys

Ala

Glu
485

Cys
Glu
Ser
Pro
230

Gln

Asp

‘Glu

Cys

Pro

310

Asp

Val

Ala

Cys

Val

390

Leu

Arg

Asp

Gln

Arg

470
Thr

Leu
Cys
Gly
215
Tyr
Trp
Leu
Gln
Ser
295
Asp
Arg
Gly
Gly
Arg
375
His
Asn
Phe
Gly
Arg
455

Leu

Leu

Pro

Ala
200

Asn

Tyr
Ser
Asp
Lys
280
Gly
Gly
Glu
Glu
Thr
360
Ala
Val
Gly
Asp
Trp
440
Ala

Ala

Arg

Asn
185
Lys
Met
Leu
Gly
Pro
265
Tyr
Asn
Ser
Val
Pro
345
Val
Ala
Val
Ile
Tyr
425
Phe
Trp

Val

Gly
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170
Gly

Val
Ile
Ile
Gln
250
Val
Gly
Tyr
Trp
Asp
330
Val
Trp
Ile
Asn
Lys
410
Val
Glu
Glu

Leu

Lys
490

Gln
Ser
Glu
Gly
235
Ile
Asn
Gln
Phe
Ser
315
Cys
Arg
Gly
His
Asn
395
Ser
Ser
Val
Arg
Asp

475
Gly

Trp
Ser
Gly
220
Gln
Pro
His
Phe
Leu
300
Gly
Asp
Ile
Thr
Ala
380
Gly
Glu
Ser
Glu
Ala
460

Lys

Leu

Ser
Pro
205
Ala
Glu
Gln
Ala
Pro
285
Met
Ser
Ser
His
Ala
365
Gly
Pro
Glu
Ser
Glu
445
Gln

Asp

Thr

Ser
190
Glu
Thr
Thr
Cys
Glu
270
Gln
Gly
Gln
Lys
Cys
350
Ile
Lys
Tyr
Leu
Thr
430
Asn
Gly

Leu

Thr

175
Phe

His
Leu
Leu
Lys
255
His
Gly
Phe
Pro
Ala
335
Pro
Tyr
Leu
Ser
Lys
415
Ala
Cys
Val

Ile

Thr
495

Pro
Gly
Arg
Thr
240
Lys
Gln
Thr
Asn
Ser
320
Val
Ala
His
Pro
Asp
400
Ser
Gly
Val
Cys
Pro

480
Trp



Ile
Met
Ser
Asp
545
Ser
Asp
Ser
Val
Gly
625
Gln
Ser
Pro
Pro
Leu
705
Glu
Ser
Gly
Thr
Ala
785

Glu

Ala

Gly
Asp
Gly
530
Gln
Phe
Asp
Ile
Leu
610
Thr
Asn
Arg
Arg
Arg
690
Pro
Ser
Asn
Arg
Glu
770
Asp

Lys

Glu

Leu
Arg
515
Glu
Leu
Ala
Pro
Asp
595
His
Trp
Pro
Thr
Leu
675
Ser
Glu
Arg
Gly
Ser
755
Ile
His
Trp

Ile

His
500
Ser
Pro
Gln
Cys
Gly
580
Gly
Tyr
Ser
Pro
Asn
660
Pro
Ser
Gly
Tyr
Asn
740
Asp
Gly
Asn

Ile

Ile

Arg

Asn

Gly

Pro

Met

565

Pro

Phe

Leu

Ala

Val

645

Ser

Leu

Gln

His

Tyr

725

Trp

Ser

Gln

Met

Val

805
Asp

Leu
Val
Asn
Val
550
Met
Leu
Tyr
Ser
Pro
630
Pro
Ile
Pro
Pro
Tyr
710
Glu
Ser
Pro
Trp
Trp
790

Thr

Pro

Asp
Val
Glu
535
Trp
Asp
Glu
Ala
Gly
615
Lys
Ser
Ser
Leu
Ser
695
Arg
Leu
Gly
Arg
Pro
775
Phe

Ala

Ser

Ala
Leu
520
Thr
Lys
Leu
Asn
Gly
600
Thr
Pro
Tyr
Arg
Ala
680
Thr
Val
Leu
Arg
Ser
760
Trp
Leu

Ala

Gln

Glu
505
Asn
Asn
Thr
Ser
Gly
585
Ser
Glu
Arg
Gly
Val
665
Arg
Val
Gly
Gly
Pro
745
Pro
Gln
Gln
His

Phe

8/20

Lys Pro
Asp Asn
Cys Val

Lys Ser
555

Asp Arg

570

His Ala

Ser Ile
Thr Val

Cys Ile
635

Ser Val

650

Gly Ser

Ala Ala
Asp Leu

Ser Arg
715

Ser Gln

730

Ala Ser

Phe Ile
Ala Gly

Cys Gly
795

Cys Val

810

Lys Ile

Phe
Leu
Tyr
540
Cys
Asn
Thr
Arg
Thr
620
Lys
Glu
Pro
Lys
Ala
700
Ala
Gly
Cys
Trp
Ile
780
Gly

Thr

Tyr

Val
Thr
525
Leu
Phe
Lys
Leu
Tyr
605
Cys
Val
Ile
Phe
Pro
685
Ser
Ile
Arg
Ile
Asn
765
Ser
Ser

Tyr

Leu

Trp
510
Phe
Asp
Gln
Ala
His
590
Ser
Thr
Ile
Lys
Leu
670
Pro
Lys
Tyr
Arg
Pro
750
Gly
Arg
Leu

Ser

Gly

Glu
Trp
Ile
Pro
Lys
575
Gly
Cys
Thr
Thr
Pro
655
Arg
Pro
Val
Thr
Cys
735
Val
Asn
Trp
Leu
Ala

815
Lys

Leu
Ala
Arg
Ser
560
Cys
Gln
Glu
Asn
Cys
640
Pro
Leu
Lys
Lys
Cys
720
Asp
Cys
Ser
Leu
Asn
800

Thr

Tyr
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820 825 830
Tyr Arg Asp Asp Ser Arg Asp Asp Asp Tyr Val Gln Val Arg Glu Ala
835 840 845
Leu Glu Ile His Val Asn Pro Asn Tyr Asp Pro Gly Asn Leu Asn Phe
850 855 860
Asp Ile Ala Leu Ile Gln Leu Lys Thr Pro Val Thr Leu Thr Thr Arg
865 870 875 880
Val Gln Pro Ile Cys Leu Pro Thr Asp Ile Thr Thr Arg Glu His Leu
885 890 895
Lys Glu Gly Thr Leu Ala Val Val Thr Gly Trp Gly Leu Asn Glu Asn
900 905 910
Asn Thr Tyr Ser Glu Met Ile Gln Gln Ala Val Leu Pro Val Val Ala
915 920 925
Ala Ser Thr Cys Glu Glu Gly Tyr Lys Glu Ala Asp Leu Pro Leu Thr
930 935 940
Val Thr Glu Asn Met Phe Cys Ala Gly Tyr Lys Lys Gly Arg Tyr Asp
945 950 955 ‘ 960
Ala Cys Ser Gly Asp Ser Gly Gly Pro Leu Val Phe Ala Asp Asp Ser
965 970 975
Arg Thr Glu Arg Arg Trp Val Leu Glu Gly Ile Val Ser Trp Gly Ser
980 985 : 990
Pro Ser Gly Cys Gly Lys Ala Asn Gln Tyr Gly Gly Phe Thr Lys Val
995 1000 1005
Asn Val Phe Leu Ser Trp Ile Arg Gln Phe Ile
1010 1015

210> 3

<211> 1203

<212> DNA

<213> Tachypleus tridentatus

£220>
<221> CDS
<222> (1)..(1203)

<400> 3

atg acg tgg ata tgt gtg ata acg ttg ttt gct ctg get tct get acg
Met Thr Trp Ile Cys Val Ile Thr Leu Phe Ala Leu Ala Ser Ala Thr
1 5 10 15

ttg ggt aac aaa gtt agt aga gtg ggg gtc ctc ttc ccc aag aca cgg



Leu

aac

Asn

tcc

Ser

cct
Pro
65

cct

Pro

ata

Ile

gga
Gly

tca

Ser

aga
Arg
145
tgg
Trp

tgt-

Cys

gece
Ala

cgt
Arg

gac
Asp
225

Gly

gac

Asp

ctc
Leu
50

gtc
Val

gat
Asp

tct
Ser

aaa

Lys

cca
Pro
130
gga
Gly

atg
Met

gct
Ala

ttc
Phe

gtg
Val
210
gtg
Val

_Asn

aat
Asn
35

ata
Ile

gtt
Val

gca
Ala

aca
"Thr

aga
Arg
115
ata
Ile

att
Ile

gca
Ala

ggt
Gly

ctt
Leu
195

gga
Gly

att
Ile

Lys
20

gag
G'lu

gac

Asp

tgce
Cys

ata

Ile

aaa
Lys
100
aaa

Lys

ctt

Leu

att
Ile

gct
Ala

agc
Ser
180
atc

Ile

ggce
Gly

atc
Ile

Val

tgt
Cys

tgt
Cys

tct
Ser

éca
Ala
85

gaa
Glu

gte
Val

cct

Pro

gct
Ala

gtt
Val
165
ata

Ile

gga
Gly

cac

His

cat

His

Ser

aca
Thr

cct

Pro

tgg
Trp
70

cca

Pro

cca

Pro

aaa

Lys

ccg
Pro

gga
Gly
150
ttt
Phe

atc
Ile

ggt
Gly

tac

Tyr

cct
Pro
230

Arg

gca
Ala

agt
Ser
55

aat

Asn

cca

Pro

aag

Lys

ata

Ile

ata
Ile
135

ggce
Gly

gtg
Val

agt
Ser

cga

Arg

ata
Ile
215
cat
His

Val

aga
Arg
40

gtc
Val

gsgt
Gly

cct

Pro

ctt

Leu

gat
Asp
120
tct

Ser

gta
Val

aaa

Lys

aac

Asn

aag
Lys
200
aag

Lys

tat
Tyr

1 10/20

Gly
25

g88
Gly

ttg

Leu

cga

Arg

gta
Val

cca
Pro
105
att
Ile

act
Thr

gaa
Glu

aac

Asn

aag
Lys
185
ttg

Leu

agg
Arg

gta
Val

Val

gga
Gly

gct
Ala

ttt
Phe

acc
Thr
90

aga

Arg

aca
Thr

cct

Pro

gee
Ala

ttt
Phe
170
tac

Tyr

acc

Thr

ggt
Gly

gaa
Glu

Leu

ttg

Leu

acg
Thr

cag
GIn
75

aca
Thr

tta

Leu

act
Thr

caa
Gln

aaa
Lys
155

ggce
Gly

att
Ile

cca

Pro

caa
Gln

aag
Lys
235

Phe

aaa

Lys

ttg
Leu
60

cct

Pro

aca
Thr

cat
His

gtt
Val

aat
Asn
140
att
Ile

att
Ile

ttg
Leu

act
Thr

gag
Glu
220
gag
Glu

Pro

gga
Gly
45

aag

Lys

att
Ile

gct
Ala

ata

Ile

gga
Gly
125
tca

Ser

24249
Gly

ggc
Gly

tca

Ser

cge
Arg
205
tat
Tyr

aac

Asn

Lys

30
tce

Ser

gac

Asp

gtc
Val

gta
Val

tca
Ser
110
cgce

Arg

aca
Thr

gcg
Ala

aga

Arg

gct

Ala

190
tta

Leu

cca

Pro

tac

Tyr

Thr

tgc
Cys

agt
Ser

tge
Cys

act
Thr
95

ggt
Gly

tct
Ser

ggt
Gly

tgg
Trp

ttc
Phe
175
gee
Ala

gct
Ala

gtg
Val

aat

Asn

Arg

aaa

Lys

ttt
Phe

tgt
Cys
80

gta
Val

tgt
Cys

gga
Gly

g88
Gly

cct
Pro
160
cac

His

cac
His

gtc
Val

aaa

Lys

gat
Asp
240

144

192

240

288

336

384

432

480

528

576

624

672

720



ata
Ile

aat

Asn

gac

CcCa

Pro

gat
Asp
305
aat

Asn

aaa

Lys

aac

Asn

gce
Ala

gac
Asp
385

taa

gcce
Ala

cct

Pro

aga

Arg

Cgg
Arg
290
aaa

Lys

g88
Gly

gac

Asp

act
Thr

gag
Glu
370
tgg
Trp

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

ata
Ile

ata
Ile

att
Ile
275
agce

Ser

tgt
Cys

ata

Ile

gct
Ala

ageg
Arg
355
gaa
Glu

atc

Ile

4
400
PRT

atc
Ile

tgt
Cys
260
gtg
Val

caa
Gln

gat
Asp

acg
Thr

tgce
Cys
340
tgg
Trp

gga
Gly

gcg
Ala

gag
Glu
245
ctc

Leu

act

Thr

gtt
Val

caa
Gln

aat
Asn
325
caa
Gln

ata

Ile

tat
Tyr

aaa

Lys

tta

Leu

cct

Pro

gca
Ala

cta

Leu

gece
Ala
310
aac

Asn

gg¢C
Gly

gta
Val

cct

Pro

gtt
Val
390

aaa

Lys

gat
Asp

gcg
Ala

cgt
Arg
295
tat
Tyr

ttc
Phe

gat
Asp

gta
Val

ggt
Gly
375
acg
Thr

gag
Glu

cca

Pro

gga
Gly
280
gag
Glu

gag
Glu

ctt

Leu

tct
Ser

gga
Gly
360
gtg
Val

aac

Asn

Tachypleus tridentatus

<400> 4
Met Thr Trp Ile Cys Val Ile Thr Leu Phe Ala Leu Ala Ser Ala Thr

1

5

gaa
Glu

gag
Glu
265
tgg
Trp

gta
Val

aaa

Lys

tge
Cys

ggt
Gly
345
gtt
Val

tac

Tyr

tcg

Ser

11/20

ctg
Leu
250
aca

Thr

ggc
Gly

agc

Ser

ctc

Leu

gct
Ala
330

gga
Gly

gtg
Val

tcg
Ser

tta

Leu

10

aac

Asn

gta
Val

gat
Asp

atc
Ile

aac
Asn
315
gga
Gly

ccg

Pro

tcg

Ser

cge

Arg

gat
Asp
395

ttt
Phe

acg
Thr

ctg

Leu

cca
Pro
300
acc

Thr

ttg

Leu

ttg

Leu

tte
Phe

gta
Val
380
cat

His

acg
Thr

gat
Asp

gat
Asp
285
gtt
Val

cct

Pro

gaa
Glu

atg
Met

gg¢g
Gly
365
gcg
Ala

gee
Ala

gac

Asp

cca
Pro
270
tte
Phe

gtt
Val

tca

Ser

gaa
Glu

cta
Leu
350
cac

His

agt
Ser

gtc
Val

ttg
Leu
255
tta

Leu

tce

Ser

cca

Pro

cta

Leu

gga
Gly
335
gtg
Val

aag

Lys

tac

Tyr

act
Thr

15

gtc
Val

aaa

Lys

ggt
Gly

gtt
Val

aaa
Lys
320

g8g
Gly

aac

Asn

tgt

Cys

cta

Leu

aac
Asn
400

768

816

864

912

960

1008

1056

1104

1152

1200

1203



Leu
Asn
Ser
Pro
65
Pro
Ile
Gly
Ser
Arg
145
Trp
Cys
Ala
Arg
Asp
225
Ile
Asn
Asp
" Pro
Asp
305

Asn

Lys

Gly
Asp
Leu
50

Val
Asp
Ser
Lys
Pro
130
Gly
Met
Ala
Phe
Val
210
Val
Ala
Pro
Arg
Arg
290
Lys

Gly

Asp

Asn
Asn
35

Ile
Val
Ala
Thr
Arg
115
Ile
Ile
Ala
Gly
Leu
195
Gly
Ile
Ile
Ile
Ile
275
Ser
Cys

Ile

Ala

Lys
20

Glu
Asp
Cys
Ile
Lys
100
Lys
Leu
Ile
Ala
Ser
180
Ile
Gly
Ile
Ile
Cys
260
Val
Gln
Asp
Thr

Cys

Val

Cys

Cys

Ser»

Ala
85

Glu
Val
Pro
Ala
Val
165
Ile
Gly
His
His
Glu
245
Leu
Thr
Val
Gln
Asn

325
Gln

Ser
Thr
Pro
Trp
70

Pro
Pro
Lys
Pro
Gly
150
Phe
Ile
Gly
Tyr
Pro
230
Leu
Pro
Ala
Leu
Ala
310

Asn

Gly

Arg
Ala
Ser
55

Asn
Pro
Lys
Ile
Ile
135
Gly
Val
Ser
Arg
Ile
215
His
Lys
Asp
Ala
Arg
295
Tyr

Phe

Asp

Val
Arg
40

Val
Gly
Pro
Leu
Asp
120
Ser
Val
Lys
Asn
Lys
200
Lys
Tyr
Glu
Pro
Gly
280
Glu
Glu

Leu

Ser

Gly
25

Gly
Leu
Arg
Val
Pro
105
Ile
Thr
Glu
Asn
Lys
185
Leu
Arg
Val
Glu
Glu
265
Trp
Val
Lys

Cys

Gly

12/20

Val
Gly
Ala
Phe
Thr
90

Arg
Thr
Pro
Ala
Phe
170
Tyr
Thr
Gly
Glu
Leu
250
Thr
Gly
Ser
Leu
Ala

330
Gly

Leu
Leu
Thr
Gln
75

Thr
Leu
Thr
Gln
Lys
155
Gly
Ile
Pro
Gln
Lys
235
Asn
Val
Asp

Ile

Asn

315

Gly

Pro

Phe

Lys

Leu

60

Pro

Thr

His

Val

Asn

140

Ile

Ile

Leu

Thr

Glu

220

Glu

Phe

Thr

Leu

Pro

300

Thr

Leu

Leu

Pro
Gly
45

Lys
Ile
Ala
Ile
Gly
125
Ser
Gly
Gly
Ser
Arg
205
Tyr
Asn
Thr
Asp
Asp
285
Val
Pro
Glu

Met

Lys
30

Ser
Asp
Val
Val
Ser
110
Arg
Thr
Ala
Arg
Ala
190
Leu
Pro
Tyr
Asp
Pro
270
Phe
Val
Ser

Glu

Leu

Thr
Cys
Ser
Cys
Thr
95

Gly
Ser
Gly
Trp
Phe
175
Ala
Ala
Val
Asn
Leu
255
Leu
Ser
Pro
Leu
Gly

335
Val

Arg
Lys
Phe
Cys
80

Val
Cys
Gly
Gly
Pro
160
His
His
Val
Lys
Asp
240
Val
Lys
Gly
Val
Lys
320

Gly:

Asn
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340 | 345 350
Asn Thr Arg Trp Ile Val Val Gly Val Val Ser Phe Gly His Lys Cys
355 360 365
Ala Glu Glu Gly Tyr Pro Gly Val Tyr Ser Arg Val Ala Ser Tyr Leu
370 375 380
Asp Trp Ile Ala Lys Val Thr Asn Ser Leu Asp His Ala Val Thr Asn
385 390 395 . 400

<210> 5
211> 1128
<212> DNA

<213> Tachypleus tridentatus

£220>
<221> CDS
<222> (1)..(1128)

<400> 5
atg ttg gtg aat aac gtg ttt tca cta ctg tgt ttc cca ctc ttg atg 48
Met Leu Val Asn Asn Val Phe Ser Leu Leu Cys Phe Pro Leu Leu Met
1 5 10 15
tct gtg gtt aga tgc agt act ctc agc aga cag cgt aga cag ttt gtt 96
Ser Val Val Arg Cys Ser Thr Leu Ser Arg Gln Arg Arg Gln Phe Val
20 25 30
ttc cct gac gag gaa gaa ctt tgc tca aac cga ttt act gaa gaa gga 144
Phe Pro Asp Glu Glu Glu Leu Cys Ser Asn Arg Phe Thr Glu Glu Gly
35 | 40 45
aca tgc aaa aat gtc ttg gat tgt aga ata ctt tta caa aaa aat gat 192
Thr Cys Lys Ash Val Leu Asp Cys Arg Ile Leu Leu Gln Lys Asn Asp
50 : 55 60
tat aat tta ctc aaa gaa tca ata tgc ggc ttt gaa ggec ata aca ccc 240
Tyr Asn Leu Leu Lys Glu Ser Ile Cys Gly Phe Glu Gly Ile Thr Pro
65 70 75 80
aaa gtt tgt tgt ccg aaa tca agc cat gta att tca agt aca cag gca 288
Lys Val Cys Cys Pro Lys Ser Ser His Val Ile Ser Ser Thr Gln Ala
85 90 95
cct cca gaa acc act acg act gaa cgc cca cca aaa cag ata cca ccc 336
Pro Pro Glu Thr Thr Thr Thr Glu Arg Pro Pro Lys Gln Ile Pro Pro
100 105 110
aat ctt cat gaa gtg tgt gga att cac aat act aca act acc agg att 384



Asn

att
»Ile

gtc
Val
145
ctt

Leu

agt
Ser

ggt
Gly

ttt
Phe

tat
Tyr
225
aca
Thr

gat
Asp

gca
Ala

ata
Ile

att
Ile
305
gct
Ala

Leu

gga
Gly
130
tac

Tyr

gtc
Val

gca

Ala

gaa
Glu

gca
Ala
210
ttg

Leu

gac

Asp

gat
Asp

ttt
Phe

tgg
Trp
290
aca

Thr

tge
Cys

His
115

ggt
Gly

ata
Ile

act
Thr

gga
Gly

cac
His
195
gtt
Val

aat

Asn

aga

Arg

cta

Leu

aac
Asn
275
gaa
Glu

aac

Asn

cag
Gln

Glu

cgg
Arg

aaa

Lys

aac

Asn

aca
Thr
180
aat

Asn

acg

Thr

gac

Asp

att
Ile

gca
Ala
260
ggc
Gly

cac
His

gtg
Val

ggt
Gly

Val

gaa
Glu

caa
Gln

agg
Arg
165
gat
Asp

tta

Leu

tcg
Ser

atc
Ile

cga
Arg
245
atg
Met

cca

Pro

gag
Glu

tat
Tyr

gat
Asp
3256

Cys

gca
Ala

gga
Gly
150
cac
His

gtg
Val

tac

Tyr

gtg
Val

gea
Ala
230
cee

Pro

aga

Arg

tet
Ser

gee
Ala

atg
Met
310
tct
Ser

Gly

cct
Pro
135
gga
Gly

gtg
Val

atg
Met

agt
Ser

aaa
Lys
215
att
Ile

att
Ile

aaa

Lys

agt
Ser

tgt
Cys
295
tgt
Cys

gga
Gly

Ile
120
att
Ile

atc
Ile

att
Ile

cca

Pro

acc
Thr
200
cat
His

cta

Leu

tgt
Cys

ccg

Pro

gca
Ala
280
aga

Arg

gct
Ala

ggt
Gly

His

gga

Gly

aga

Arg

aca
Thr

gct
Ala
185
gat
Asp

cac
His

acg

Thr

cta

Leu

ttt
Phe
265
gtg
Val

cag
Gln

ggce
Gly

cca

Pro
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Asn

gce
Ala

agt
Ser

gect
Ala
170
gat
Asp

gac

Asp

gaa

Glu

tta

Leu

cct
Pro
250
atc

Ile

ttg
Leu

gee
Ala

ttt
Phe

atg
Met
330

Thr

tgg
Trp

gtt
Val
155
tcg
Ser

gta
Val

gat
Asp

cac
His

aat
Asn
235
tat
Tyr

act
Thr

aga

Arg

tac

Tyr

gca
Ala
315
atg
Met

Thr

ccg
Pro
140
cag
Gln

cac
His

ttc
Phe

tcg
Ser

ttt
Phe
220
gac

Asp

cgt
Arg

gga
Gly

gaa
Glu

gag
Glu
300
gat
Asp

ttg

Leu

Thr
125

igg
Trp

tgt
Cys

tgt
Cys

tcg

Ser

aat
Asn
205
gta
Val

aca
Thr

aag

Lys

tgg
Trp

gta
Val
285
aag

Lys

ggcC
Gly

cct

Pro

Thr

atg
Met

ggt
Gly

gtt
Val

gtt
Val
190
cca

Pro

cte

Leu

gtt
Val

ttg

Leu

gga
Gly
270
cag
Gln

gat
Asp

g88
Gly

gtt
Val

Arg

act
Thr

ggc
Gly

gta
Val
175
cgt
Arg

ata
Ile

gcg
Ala

acg
Thr

aga
Arg
255
aca
Thr

tta

Leu

tta

Leu

aag

Lys

aaa
Lys
335

Ile

gct
Ala

gea
Ala
160
aac

Asn

ctg

Leu

gat
Asp

acg
Thr

ttt
Phe
240
tac

Tyr

aca

Thr

cca

Pro

aat

Asn

gat
Asp
320
acc

Thr

432

480

528

576

624

672

720

768

816

864

912

960

1008



gga
Gly

ttg

Leu

tgg
Trp

gag
Glu
cct

Pro

att
Ile
370

210>
<211
212>
<213>

<400
Met Leu Val Asn

1

Ser
Phe
Thr
Tyr
65

Lys
Pro
Asn
Ile
Val
145

Leu

Ser

Val
Pro
Cys
50"
Asn
Val
Pro
Leu
Gly
130
Tyr

Val

Ala

6
3
P

ttt
Phe

gga
Gly
355
gca
Ala

75
RT

tat
Tyr
340
ttt
Phe

gaa
Glu

ctc

Leu

cct

Pro

cat
His

att
Ile

ggg
Gly

atg
Met

gga
Gly

gtt
Val

gtg
Val
375

att

Ile

tac
Tyr
360
tag

Tachypleus tridentatus

6

Val
Asp
35

Lys
Leu
Cys
Glu
His
115
Gly
Ile

Thr

Gly

Arg
20

Glu
Asn
Leu
Cys
Thr
100
Glu
Arg
Lys

Asn

Thr
180

Asn

Cys

Glu

Val

Lys

Pro

85

Thr

Val

Glu

Gln

Arg

165
Asp

Val
Ser
Glu
Leu
Glu
70

Lys
Thr
Cys
Ala
Gly
150
His

Val

Phe
Thr
Leu
Asp
55

Ser
Ser
Thr
Gly
Pro
135
Gly

Val

Met

Ser
Leu
Cys
40

Cys
Ile
Ser
Glu
Ile
120
Ile
Ile

Ile

Pro

gtg
Val
345
aca
Thr

Leu
Ser
25

Ser
Arg
Cys
His
Arg
105
His
Gly
Arg

Thr

Ala
185

15/20

tct

Ser

aaa

Lys

Leu
10
Arg

Asn

Ile

Gly

Val

90

Pro

Asn

Ala

Ser

Ala

170
Asp

ttc
Phe

gtg
Val

Cys
Gln
Arg
Leu
Phe
75

Ile
Pro
Thr
Trp
Val
155

Ser

Val

gga
Gly

aca
Thr

Phe
Arg
Phe
Leu
60

Glu
Ser
Lys
Thr
Pro
140
Gln
His

Phe

aag

Lys
gag
Glu
365

Pro
Arg
Thr
45

Gln
Gly
Ser
Gln
Thr
125
Trp
Cys

Cys

Ser

aaa
Lys
350
ttt
Phe

Leu
Gln
30

Glu
Lys
Ile
Thr
Ile
110
Thr
Met
Gly

Val

Val
190

tgc
Cys

tta

Leu

Leu
15

Phe
Glu
Asn
Thr
Gln
95

Pro
Arg
Thr

Gly

Val

175.

Arg

gca
Ala

gat
Asp

Met
Val
Gly
Asp
Pro
80

Ala

Pro

Ile

Ala -

Ala
160

Asn

Leu

1056

1104

1128



Gly Glu

Phe Ala
210
Tyr Leu
225
Thr Asp

Asp Asp

Ala Phe

Ile Trp
290
Ile Thr
305
Ala Cys

Gly Glu

Pro

Leu

Ile
370

Trp

<210>
211>
212>
213>

<400>

His
195
Val
Asn
Arg
Leu
Asn
275
Glu
Asn
Gln
Phe
Gly

355
Ala

7
3078
DNA

Asn
Thr
Asp
Ile
Ala
260
Gly
His
Val
Gly
Tyr
340

Phe

Glu

Leu

Ser

Ile

Arg

245

Met

Pro

Glu

Tyr

Asp

325

Leu

Pro

His

Tyr
Val
Ala
230
Pro
Arg
Ser
Ala
Met
310
Ser
Ile

Gly

Met

Ser
Lys
215
Ile
Ile
Lys
Ser
Cys
295
Cys
Gly
Gly

Val

Val
375

Thr
200
His
Leu
Cys
Pro
Ala
280
Arg
Ala
Gly

Ile

Tyr
360

Tachypleus tridentatus

7

Asp

His

Thr
Leu
Phe
265
Val
Gln
Gly
Pro
Val

345
Thr

Asp

Glu

Leu

Pro

250

Ile

Leu

Ala

Phe

Met

330

Ser

Lys

16/20

Asp
His
Asn
235
Tyr
Thr
Arg
Tyr
Ala
315
Met

Phe

Val

Ser

Phe

220

Asp

Arg

Gly

Glu

Glu

300

Asp

Leu

Gly

Thr

Asn
205
Val
Thr
Lys

Trp

Val

285

Lys

Gly

Pro

Lys

Glu
365

Pro

Leu

Val

Leu

Gly

270

Gln

Asp

Gly

Val

Lys

350
Phe

Ile

Ala

Thr

Arg

255

Thr

Leu

Leu

Lys

Lys

335

Cys

Leu

Asp
Thr
Phe
240
Tyr
Thr
Pro
Asn
Asp
320
Thr

Ala

Asp

atggtcttag
cgtccagttce
aagtgtggag
cgatggagge
tacaaacgat
aaatatggta
aggacaggag
ggttgtccte

ccccaaacta

cgtegttttt
agtccagagg
atccaggcta
cttattgtaa
gtcaagagtg
cttggtgtag
cttgtacctg
ttcttccatce
ttgactacag

ggtgtctggt
agtagatctg
tgtgttcaac
accatgtgat
taaggctggt
cggtgaatgt
tcgtgacaga
ggattctcaa

ctgttcacca

ttagttctag
ggctigtgtg
gtccctatga
gacctggagg
cttgatagtt
caatgtaaga
tatgaaggag
gttcaggaag
gggttcaage

ggatactagc
atgaaacgag
aacaatgcac
ctaaggacat
gtgttacttg
atggaggtat
cgcactgtga
tcagaaaccc

ttaaaggcgt

ccaacaaatg
gttcgagtgt
gtacttctat
ttgtccaaag
tccacctaac
ctgtgaccag
aattctcaaa
accagataat

ggcacgaatt

60
120
180
240
300
360
420
480
540



agectgtectee
aaggtttcat
gctactttac
tgccagggta
cctgaccttg
tatggtcagt
atgggtttta
tgtgttaaag
gatgttggtg
gtgtggggta
ggcaagcttc
tttctgggta
tttcgatttg
tttgaggtag
caaggtgtgt
agttccttga
agactagatg
aatgataacc
ctggacatcc
agctttgett
ccactggaaa
tcttctataa
tgtacaacaa
caaaaccctce
tcgatcagtce
agagcagcca
tctaaagtta
gagtcgagat
tggagtggte
cctttcatcet
tctcgatgge
gagaaatgga
gatcccagtc
gactacgtac
aatctcaact
gtccaaccaa
ttagcagtgg
caagctgtgce
ttaccactga
gcctgcagtg
cggtgggtcet

caaatggaca
ctccagaaca
ggttctcatg
atggtcagtg
atcctgtaaa
ttcctcaagg
acaccttaaa
tggcagacag
aacctgtcag
cagccatata
caaactctgg
gtgacctgaa
attatgtcag
aagagaactg
gtaccaatat
ctgagactct
ctgagaagcc
taacattctg
gagatcagct
gcatgatgga
atggacacgc
ggtacagcectg
atggcacatg
ctgtaccatc
gtgttgggte
aacctcctce
aactacctga
actacgaact
ggcccgetag
ggaatgggaa
ttgcagacca
tcgtcactge
agtttaaaat
aagtaagaga
ttgacatagc
tctgtctgee
tgacaggttg
tacctgttgt

‘cagtaacaga

gggacagtgg
tggaagggat

gtggagtage
cgggaaagtg
tgatagtccce
gagtggacaa
ccatgctgaa
cactgaagtg
atgtaaccct
agaggtcgac
gatccactgt
ccacgaactt
aggggeggtg
tgggataaaa
ttcatccaca
tgtgtacgtt
ggctgetegt
acgagggaaa
ctttgtttgg
ggcetetgge
gcagecctgtg
tttgtcagac
cacacttcat
tgaggttctc
gagtgctcect
atatggttct
acctttcttg
aaaacctaga
aggtcattac
acttggatct
ctgtattcca
ttctacagaa
caatatgtgg
tgcccactgt
ctatctgggce
ggctctcgag
cctaattcaa
tactgacatc
gggtttgaat
tgcagcaagce
gaacatgttc
aggaccatta

tgtcagctgg

17/20

tttccaccca
aatgctccta
tactacttga
ataccacaat
caccaggtta
acctatacgt
gatgggtcct
tgtgacagta
cctgetgget
tcctcagtgt
catgtagtga
tcggaagagt
gcaggtagat

acatcaaaac

cttgetgtge

gggttaacaa
gagctaatgg
gaacctggaa
tggaaaacca
agaaataaag
ggacaaagta
cactacctca
aaacctcgat
gtggaaatca
aggttgccac
tcctcacaac
cgggtagggt
caaggcagaa
gtttgtggac
ataggtcagt

tttctccagt:

gtcacctact
aagtactacc
atccacgtaa
ctgaaaactc
acaacaagag
gaaaacaaca
acctgtgaag
tgtgcaggtt
gtgtttgetg

ggcagtccca

aatgtattcg
gtggcaatat
ttggtcaaga
gtaagaagtt
aaattggtgt
gttcgggtaa
ggtcaggatc
aagctgtaga
gttctttgac
gtcgtgecage
acaatggccc
tgaagtctct
caggatgtcc

agagagcctg

tagacaaaga
ccacatggat
atcgtagtaa
atgaaactaa
agtcatgttt
ccaaatgcga
ttgatgggtt
gtggaactga
gtatcaaagt
aacccccaag
ggttacccct
cctctactgt
ctcgagccat
gatgtgactc
ggtcagactc
ggcegtggea
gtggaggatc
ctgctactge
gtgatgacag
atcctaacta
ctgttacttt
aacacttgaa
catattcaga
aggggtacaa
acaagaaggg
atgattcccg
gtggatgteg

agaatgtgcce
gatagaaggg
aacattaacc
ggtcttectgt
ggaacaaaaa
ctacttcttg
acagccatcc
cttcttggat
agctggtact
catccatgcet
ctactcggac
tgcccgeagt
tgatggatgg
ggaaagagct
tctaattccg
aggattgcac
tgtggttetg
ctgtgtatat
tcagccctca
tgaccctgga
ctatgctggt
gaccgtaact
catcacctgce
tcggacaaac
cccattagcce
ggacttgget
ttacacgtgce
taatggaaac
tcctegttcet
ggcaggaatc
cctattgaat
tgagataatt
tagagacgat
cgacccegge
gacaacacga
ggagggaaca
gatgattcaa
ggaagcagac
acgttatgat
taccgaaagg

caaggctaac

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2620
25680
2640
2700
2760
2820
2880
2940
3000



18/20

cagtatgggg gcttcactaa agttaacgtt tttctatcat ggattaggca gttcattcat

~catcaccatc

<210> 8

<211> 1203
<212> DNA
213>

<400> 8

atgacctgga
gtgtcccgtg
ggtggtctga
aaggactcct
cccgacgcta
gagcccaagc
atcaccaccg
tccactggtg
tggatggclg
atcatctcca
ctgaccccca
taccccgtca
atcgccatca
ctgceccgace
tggggegace
gtggtgeeceg
aacggtatta
cagggcgact
gtcgtgtect
gcttcctacce

taa

210> 9

211> 1128
<212> DNA
213>

<400> 9

accattga

tctgegtgat
tgggtgtcct
agggctectg
tcceegtegt
tcgetcecececce
tgceceegtet
tgggeegttce
gtcgtggtat
ctgtgttcgt
acaagtacat
ccegtetgge
aggacgtgat
tcgagctgaa
ccgagactgt
tggacttcte
tggacaagtg
ccaacaactt
ccggtggtece
tcggtcacaa

tggactggat

Tachypleus tridentatus

caccctgttc
gttccccaag
caagtccctg
gtgctcetgg
ccctgtgacce
gcacatctcce
cggttcecccee
catcgctggce
gaagaacttc
cctgtecget
tgtgegtgtg
catccaccce
ggaggagctg
gaccgaccct
cggteecegt
cgaccaggct
cctetgegece
cctgatgectg
gtgegetgag
cgctaéggtc

Tachypleus tridentatus

gctctggett
acccgtaacg
atcgactgce
aacggtcgtt
accaccgcetg
ggttgeggea
atcctgeccce
ggtgtcgagg
ggtatcggtce
gctcacgett
ggtggtcact
cactacgtgg
aacttcaccg
ctgaaggacc
tcccaggtge
tacgagaagc
ggactcgagg
gtcaacaaca
gagggttacc

accaactccce

ccgctacccet
acaacgagtg
cctecgtget
tccagcecccat
tgaccgtgat
agcgcaaggt
ccatctccac
ctaagatcgg
gcttccactg
tcctcategg
acatcaagcg
agaaggagaa
acctggtcaa
gtatcgtgac
tgcgtgaggt
tgaacacccce
agggtggcaa
cccgttggat
ccggegicta

tggaccacgce

gggcaacaag
caccgectcgt
ggctaccctg
cgtgtgetge
ctccaccaag
caagatcgac
cccecagaac
tgcttggece
cgetggttee
tggtcgcaag
tggccaggag
ctacaacgac
ccccatctge
cgctgetgge
gtccatccce
ctccctgaag
ggacgcttge
cgtcgtgggt
ctccecgtgtg

tgtcaccaac

atgctggtca acaacgtgtt ctcecctgetg tgettececccee tgetgatgte cgtegtgegt

tgctccacce tgtcccgtca gegtecgtecag ttegtgttee ccgacgaaga ggagetgtge

3060
3078

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

1020

1080

1140

1200

1203

60
120



tccaaccgtt
cagaagaacg
aaggtctget
accaccaccg
cacaacacca
tggatgaccg
ctggtcacca
gacgtgatgce
gacgacgact
gtgctggeta
accgaccgta
atgcgcaagce
gtgetgegtg
aaggacctga
gcttgccagg
‘ctgatcggta

accaaggtca

<210>
<2115
212>
<213>

10
30
DNA

<220>

223>

<400> 10

tcaccgagga
actacaacct
gccccaagte
agcgtccccce
ccaccacccg
ctgtgtacat
accgtcacgt
ccgetgacgt
ccaaccccat
cctacctgaa
tccgtcecccat
ccttcatcac
aggtgcagct
acatcaccaa
gcgactccegg
tcgtgtectt
ccgagttcet

primerFC-N-Pst

gggcacttge
cctgaaggag
ctcccacgtg
caagcagatc
tatcatcggt
caagcagggt
gatcaccgcet
gttctctgtg
cgacttcget
cgacatcgct
ctgcectgece
cggetggggce
gcccatctgg
cgtgtacatg
tggtcccatg
cggcaagaag

cgactggatc

Artificial Sequence

caactgcaga tggtcttage gtcgtttttg

<210> 11

<211> 33

<212> DNA
<213>

220>
223>

<400> 11

Artificial Sequence

primerFC-notag—-R-Bam

19/20

aagaacgtgc
tccatctgeg
atctccagca
ccecececaace
ggtcgegagsg
ggtatccgtt
tcccactgeg
cgtetgggeg
gtgacctccg
atcctgactc
taccgcaagc
accaccgcett
gagcacgagg
tgcgetggtt
atgctgcececg
tgcgetetge

gccgagceaca

caggatcctc aaatgaactg cctaatccat gat

tggactgccg
gtttcgaggg
cccaggctcce
tccacgaggt
ctcccatcgg
ccgtgcagtg
tggtcaactc
agcacaacct
tgaagcacca
tgaacgacac
tgcgttacga
tcaacggtcce
cttgecgtca
tcgctgacgg
tcaagaccgg
ccggttteee
tggtgtaa

tatcctgetg
tatcactccce
ccccgagact
ctgcggtatc
tgcttggecce
cggaggtget
cgctggeacc
gtactccacc
cgagcacttc
cgtgacctte
cgacctgget
ctcctecget
ggcttacgag
tggcaaggac
cgagttctac
cggtgtctac

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1128

30

33
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210> 12

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> peptide

<400> 12
Ile Glu Gly Arg
1



