<110>

<120>

<130>

<150>
<151>

<160> 42

<170>

<210> 1
<211>
<212>
<213>

DNA

<220>
<223>

<400> 1
atgacgtgga
gttagtagag
gggggattga
aaggacagtt
cctgatgcaa
gaaccaaagc
attacaactg
tcaacaggtg
tggatggcag
ataatcagta
ttgaccccaa
tatccagtga
atagccataa
ctccctgatc
tggggcgatc
gttgttccag
aatgggataa
caaggcgatt
gttgtgtcgt
gcgagttacc
tga

<210> 2

<211> 400
<212> PRT
<213>

<220>
<223>

<400> 2

Met Thr Trp Ile Cys

1

Leu Gly Asn Lys Val

Asn Asp Asn Glu Cys

35

Ser Leu Ile Asp Cys

50

Pro Val Val Cys Ser

65

1203
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tatgtgtgat
tgggggtect
aaggatcctg
ttcctgtcgt
tagcaccacc
ttccaagatt
ttggacgctc
ggagaggaat
ctgtttttgt
acaagtacat
ctcgcttagc
aagacgtgat
tcgagttaaa
cagagacagt
tggatttctc
ttgataaatg
cgaataactt
ctggtggacc
tcgggcacaa
tagactggat
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Tachypleus tridentatus

aacgttgttt
cttccccaag
caaatccctc
ttgctcttgg
acctgtaacc
acatatatca
tggatcacca
tattgctgga
gaaaaacttt
tttgtcagcet
tgtccgtgtg
tatccatcct
agaggaactg
aacggatcca
cggtccacgg
tgatcaagcc
cctttgeget
gttgatgcta
gtgtgccgag
cgcgaaagtt

Tachypleus tridentatus

Val Ile Thr Leu Phe

Ser Arg Val Gly val

40

Pro Ser Val Leu Ala

55

Trp Asn Gly Arg Phe

70

E LISTING

Horseshoe crab factor B variant

Tachypleus tridentatus factor B

gctctggcett
acacggaacg
atagactgtc
aatggtcgat
acaacagctg
ggttgtggaa
atacttcctc
ggcgtagaag
ggcattggca
gcccacgcect
ggaggccact
cattatgtag
aactttacgg
ttaaaagaca
agccaagttc
tatgagaaac
ggattggaag
gtgaacaaca
gaaggatatc
acgaactcgt

Tachypleus tridentatus factor B

Ala
10

Leu
25

Thr Ala Arg Gly Gly Leu

Thr

Gln
75

ctgctacgtt
acaatgagtg
ctagtgtctt
ttcagcctat
taactgtaat
aaagaaaagt
cgatatctac
ccaaaattgg
gattccactg
tccttatcgg
acataaagag
aaaaggagaa
acttggtcaa
gaattgtgac
tacgtgaggt
tcaacacccc
aaggagggaa
ctaggtggat
ctggtgtgta
tagatcatgc

Leu Ala Ser

Phe Pro Lys
30
Lys Gly Ser
45
Leu Lys Asp
60
Pro Ile Val

Page 1

gggtaacaaa
tacagcaaga
ggctacgttg
tgtctgctgt
atctacaaaa
caaaatagat
tcctcaaaat
cgecgtggect
tgctggtagc
aggtcgaaag
gggtcaagag
ctacaatgat
tcctatatgt
tgcagcggga
aagcatccca
ttcactaaaa
agacgcttgc
agtagtagga
ctcgecgegta
cgtcactaac

Ala Thr
15

Thr Arg
Cys Lys
Ser Phe

Cys Cys
80

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

1020
1080
1140
1200
1203



Pro Asp

Ile Ser

Gly Lys
Pro
130
Gly

Ser

Arg
145
Trp Met

Cys Ala

Ala Phe
Val
210
Val

Arg

Asp
225
Ile Ala

Asn Pro

Asp Arg

Pro Arg
290
Asp Lys
305
Asn Gly

Lys Asp

Asn Thr

Ala Glu
370
Asp Trp
385

Ala
Thr
Arg
115
Ile
Ile
Ala
Gly
Leu
195
Gly
Ile
Ile
Ile
Ile
275
Ser
Cys
Ile
Ala
Arg
355
Glu

Ile

Ile Ala
85

Lys Glu
100
Lys val

Leu Pro

Ile Ala

Ala Val
165
Ser Ile
180
Ile Gly

Gly His

Ile His

Ile Glu
245
Cys Leu
260
Val Thr

Gln Vval

Asp Gln

Thr Asn
325
Cys Gln
340
Trp Ile

Gly Tyr

Ala Lys

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

Pro

Val
390

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

375
Thr

Pro
Leu
Asp
120
Ser
Val
Lys
Asn
Lys
200
Lys
Tyr
Glu
Pro
Gly
280
Glu
Glu
Leu
Ser
Gly
360
Val

Asn

Val
Pro
105
Ile
Thr
Glu
Asn
Lys
185
Leu
Arg
Val
Glu
Glu
265
Trp
Val
Lys
Cys
Gly
345
Val
Tyr

Ser

Thr
90

Arg
Thr
Pro
Ala
Phe
170
Tyr
Thr
Gly
Glu
Leu
250
Thr
Gly
Ser
Leu
Ala
330
Gly
Val

Ser

Leu

Thr
Leu
Thr
Gln
Lys
155
Gly
Ile
Pro
Gln
Lys
235
Asn
Val
Asp
Ile
Asn
315
Gly
Pro
Ser

Arg

Asp
395

Thr Ala

His Ile

Val Gly
125
Asn Ser
140
Ile Gly

Ile Gly

Leu Ser

Thr Arg
205
Glu Tyr
220
Glu Asn

Phe Thr

Thr Asp

Leu Asp
285
Pro Val
300
Thr Pro

Leu Glu

Leu Met

Phe Gly
365
Val Ala
380

His Ala

Val
Ser
110
Arg
Thr
Ala
Arg
Ala
190
Leu
Pro
Tyr
Asp
Pro
270
Phe
Val
Ser
Glu
Leu
350
His
Ser

Val

Thr
95

Gly
Ser
Gly
Trp
Phe
175
Ala
Ala
Val
Asn
Leu
255
Leu
Ser
Pro
Leu
Gly
335
Val
Lys
Tyr

Thr

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

Asn
400

<210> 3

<211> 1203
<212> DNA
<213>

<220>
<223>

<400> 3

atggcgtgga
gttagtagag
aaaggtggat
ttgaaggata
tgtcctgatg
gaaacaaaga
attacaacta
ttgaagggty
tggatggcag
ataatcagta
ctgaccccaa
tatcatgtgg
attgctatca
ctccctgacc

tggggtgatc

tttgtgtgat
tggggatcat
taaaagggtc
gtttccctgt
cagcagcacc
ttccaagatt
ttggacgttc
ggagaggaat
ctgtttttgt
gcaagtacat
ctcgcttagc
aagatgtgat
ttgtgttaaa
cagaggcagt
tggatttcgc

Limulus polyphemus

Limulus polyphemus factor

aacgttgttt
ctttcctaag
ctgcaagtcc
cgtttgectct
aagtgtaacc
acatatacca
ggggtcacca
cattgctgga
gaaaaatttt
tttgtctgcet
tgtccgegta
tatccatcct
agaggaactg
aacagattca
cggtccacga

getttggcett
acacagaacg
ctcacagact
tggaatggtc
acaacagtta
ggttgtggaa
atacttcctc
ggtgtagaag
ggcattggca
gcccacgcett
ggaggccact
gactacgtag
aattttactg
ttaaaaggca
agtcaagttc

ctagtacgtt
ataataaaca
gtcctgetgt
ggtttcagcc
caactattgt
aaagaaaagt
ccatatctac
ctaaaattgg
gattccattg
tcctcattgg
acgtaaagat
aaagggagaa
atttggtccg
gaagggtgac
tgcgegaggt
Page 2

gagtaataaa
gtgtacagca
cttggctacg
tattgtatgt
ccctacaaaa
aaatgtagat
ttctcaagat
cgcctggect
tgctggtagc
aggtcgaaag
gggtcaagaa
ttacaatgat
tccaatctgt
agtagctgga
tagtatcccc

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



gttgttccaa
aatgggataa
caaggcgatt
gtggtgtcgt
gtgagttacc
tga

210> 4

<211> 400
<212> PRT
<213> Limu

<220>
<223>

<400> 4

Met Ala Trp Ile Cys Val Ile Thr Leu

1

Leu Ser Asn

Asn
35
Leu

Asn Asp
Ser
50
Pro

Lys

Phe
65
Cys

Val

Pro Asp

Val Pro Thr

Gly Lys Arg
115
Pro Ile
130

Gly

Ser

Arg Ile
145
Trp

Met Ala

Cys Ala Gly

Ala Phe Leu
195
Val Gly
210

Val

Arg
Asp Ile
225
Ile

Ala Ile

Arg Pro Ile

Gly Arg Arg

275

Pro Arg Ser
290

Gly Asp

305

Asn

Cys

Gly Ile

Lys Asp Ala
Ser
355

Glu

Asn Ser

Ala Glu
370
Trp

Glu Ile

tcggtgactg taacaaagcc
cgaaaaagtt tatttgtgct
ctggtggacc gttgatgcta
tcggacacaa gtgtgccgaa
tagagtggat cgcgaaggtt

lus polyphemus

5

Lys Vval Ser Val

20
Lys

Arg

Gln Thr Ala
40

Ala

Cys
Thr Pro
55

Trp

Asp Cys

Val Ser Asn
70

Ala

Cys
Ala Ala
85
Glu

Pro Ser

Lys Thr Ile
100

Lys

Lys

Val Asn Val Asp
120
Ile Ser
135

Gly

Leu Pro Pro

Ile Ala Gly Val

150
Ala Val Phe
165

Ile

Val Lys

Ser Ile Ser Ser

180
Ile Gly Gly Arg Lys
200
Val Lys
215

Asp

Gly His Tyr

Ile Pro
230
Leu

His Tyr

Ile Val
245
Leu

Lys Glu

Cys Pro Pro
260

Val

Asp

Thr Val Ala Gly

280

Gln Val Leu Arg Glu
295

Ala Tyr
310

Lys

Asn Lys Gln

Thr Lys Phe Ile

325
Cys Gln Ser
340

Trp

Gly Asp

Ile Val Thr Gly

360

Gly Phe Pro Gly Val

375

Ala Lys Val Thr Asn

tatcagaagc
ggattggaag
gtgaacaata
gagggatttc
acgaactcgt

Limulus polyphemus factor B

Phe
10
Ile

Ala
Gly Ile
25
Lys

Gly Gly

Val Leu Ala
Phe
75

Thr

Gly Arg

Val Thr
20
Pro Arg Leu
105
Ile

Thr Thr

Thr Ser Gln

Glu Ala Lys
155
Phe Gly
170

Tyr

Asn

Lys Ile
185
Leu

Thr Pro

Met Gly Gln

Val Glu Arg

235

Glu Leu Asn
250

Glu Ala

265

Trp

Val

Gly Asp

Val Ser Ile
Asn
315

Gly

Lys Leu
Ala
330
Gly

Cys

Gly Pro

345

Val Vval Ser

Tyr Thr Arg

Ser Leu Asp

tcaacaccct
aaggtgggaa
gtagttggat
ctggtgtgta
tagaccagac

Leu Ala Ser

Phe Pro Lys

30

Leu Lys Gly
45

Thr Leu

60

Gln

Lys

Pro Ile

Thr Val Thr

Ile Pro
110

Arg

His
Ile Gly
125
Asp Leu
140
Ile

Lys

Gly Ala

Ile Gly Arg
Ala
190

Leu

Leu Ser

Thr Arg
205
Glu Tyr
220

Glu

His

Asn Tyr

Phe Thr Asp

Thr Ser
270
Phe

Asp
Leu Asp
285
Pro Val Vval
300
Thr

Leu Ala

Leu Glu Glu

Met Leu
350

His

Leu
Phe Gly
365
Val Vval
380

Gln Thr Val
Page 3

Ser

tgctcttaaa
agatgcttgt
agtgacggga
cacgcgtgta
agtcactaac

Ser Thr
15
Thr Gln

Ser Cys

Asp Ser

Val Cys
80
Thr Ile
95
Gly Cys

Ser Gly

Gly Gly
Pro
160
His

Trp

Phe
175
Ala His

Ala Val

Val Glu

Asn Asp
240
Leu Val
255
Leu Lys

Ala Gly

Pro Ile

Leu Lys
320
Gly Gly
335
Val Asn

Lys Cys

Tyr Leu

Thr Asn

960
1020
1080
1140
1200
1203



385

<210> 5

<211> 1203
<212> DNA
<213>

<220>
<223>

<400> 5
atgacgtgga
gttagtagag
gggggattga
aaggacagtt
cctgatgcaa
gaaccaaagc
attacaactg
tcaacaggtg
tggatggcag
ataatcagta
ttgaccccaa
tatccagtga
atagccataa
ctccctgatc
tggggcgatc
gttgttccag
aatgggataa
caaggcgatt
gttgtgtcgt
gcgagttacc
tga

<210> 6

<211> 1203
<212> DNA
<213>

<220>
<223>

<400> 6
atgacgtgga
gttagtagag
gggggattga
aaggacagtt
cctgatgcaa
gaaccaaagc
attacaactg
tcaacaggtg
tggatggcag
ataatcagta
ttgaccccaa
tatccagtga
atagccataa
ctccctgatc
tggggcgatc
gttgttccag
aatgggataa
caaggcgatt
gttgtgtcgt
gcgagttacc
tga

<210> 7

390

tatgtgtgat
tgggggtect
aaggatcctg
ttcctgtcgt
tagcaccacc
ttccaagatt
ttggacgctc
ggagaggaat
ctgtttttgt
acaagtacat
ctcgcttagc
aagacgtgat
tcgagttaaa
cagagacagt
tggatttctc
ttgataaatg
cgaataactt
ctggtggacc
tcgggcacaa
tagactggat

tatgtgtgat
tgggggtect
aaggatcctg
ttcctgtcgt
tagcaccacc
ttccaagatt
ttggacgctc
ggagaggaat
ctgtttttgt
acaagtacat
ctcgcttagc
aagacgtgat
tcgagttaaa
cagagacagt
tggatttctc
ttgataaatg
cgaataactt
ctggtggacc
tcgggcacaa
tagactggat

Artificial Sequence

aacgttgttt
cttccccaag
caaatccctc
ttgctcttgg
acctgtaacc
acatatatca
tggatcacca
tattgctgga
gaaaaacttt
tttgtcagcet
tgtccgtgtg
tatccatcct
agaggaactg
aacggatcca
cggtccacgg
tgatcaagcc
cctttgeget
gttgatgcta
gtgtgccgag
cgcgaaagtt

Artificial Sequence

aacgttgttt
cttccccaag
caaatccctc
ttgctcttgg
acctgtaacc
acatatatca
tggatcacca
tattgctgga
gaaaaacttt
tttgtcagct
tgtccgtgtg
tatccatcct
agaggaactg
aacggatcca
cggtccacgg
tgatcaagcc
cctttgeget
gttgatgcta
gtgtgccgag
cgcgaaagtt

395

gctctggcett
acacggaacg
atagactgtc
aatggtcgat
acaacagctg
ggttgtggaa
atacttcctc
ggcgtagaag
ggcattggca
gcccactgtt
ggaggccact
cattatgtag
aactttacgg
ttaaaagaca
agccaagttc
tatgagaaac
ggattggaag
gtgaacaaca
gaaggatatc
acgaactcgt

gctctggcett
acacggaacg
atagactgtc
aatggtcgat
acaacagctg
ggttgtggaa
atacttcctc
ggcgtagaag
ggcattggca
gcccactgcet
ggaggccact
cattatgtag
aactttacgg
ttaaaagaca
agccaagttc
tatgagaaac
ggattggaag
gtgaacaaca
gaaggatatc
acgaactcgt

Tachypleus tridentatus factor B variant

ctgctacgtt
acaatgagtg
ctagtgtctt
ttcagcctat
taactgtaat
aaagaaaagt
cgatatctac
ccaaaattgg
gattccactg
tccttatcgg
acataaagag
aaaaggagaa
acttggtcaa
gaattgtgac
tacgtgaggt
tcaacacccc
aaggagggaa
ctaggtggat
ctggtgtgta
tagatcatgc

Tachypleus tridentatus factor B variant

ctgctacgtt
acaatgagtg
ctagtgtctt
ttcagcctat
taactgtaat
aaagaaaagt
cgatatctac
ccaaaattgg
gattccactg
tccttatcgg
acataaagag
aaaaggagaa
acttggtcaa
gaattgtgac
tacgtgaggt
tcaacacccc
aaggagggaa
ctaggtggat
ctggtgtgta
tagatcatgc

Page 4

400

gggtaacaaa
tacagcaaga
ggctacgttg
tgtctgctgt
atctacaaaa
caaaatagat
tcctcaaaat
cgecgtggect
tgctggtagc
aggtcgaaag
gggtcaagag
ctacaatgat
tcctatatgt
tgcagcggga
aagcatccca
ttcactaaaa
agacgcttgc
agtagtagga
ctcgecgegta
cgtcactaac

gggtaacaaa
tacagcaaga
ggctacgttg
tgtctgctgt
atctacaaaa
caaaatagat
tcctcaaaat
cgecgtggect
tgctggtagc
aggtcgaaag
gggtcaagag
ctacaatgat
tcctatatgt
tgcagcggga
aagcatccca
ttcactaaaa
agacgcttgc
agtagtagga
ctcgecgegta
cgtcactaac

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

1020
1080
1140
1200
1203

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

1020
1080
1140
1200
1203



<211>
<212>
<213>

<220>
<223>

<400>

Met
1
Leu
Asn
Ser
Pro
65
Pro
Ile
Gly
Ser
Arg
145
Trp
Cys
Cys
Arg
Asp
225
Ile
Asn
Asp
Pro
Asp
305
Asn
Lys
Asn

Ala

Asp
385

Thr
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
Thr
Glu

370
Trp

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

<220>

400
PRT

Artificial Sequence

Tachypleus tridentatus factor B variant

7
Trp

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
Arg
355
Glu
Ile

8

1203
DNA

Ile
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
340
Trp
Gly

Ala

Cys
5
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
Ile
Tyr

Lys

Val
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
Val

Pro

Val
390

Ile Thr Leu

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
Gly

375
Thr

Artificial Sequence

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
360
Val

Asn

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
345
Val
Tyr

Ser

Phe
10

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
Val

Ser

Leu

Ala
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
Ser

Arg

Asp
395

Leu Ala
Phe Pro

Lys Gly
45

Leu Lys

60

Pro Ile

Thr Ala
His Ile

Val Gly
125

Asn Ser

140

Ile Gly

Ile Gly
Leu Ser

Thr Arg
205

Glu Tyr

220

Glu Asn

Phe Thr
Thr Asp

Leu Asp
285

Pro Val

300

Thr Pro

Leu Glu
Leu Met
Phe Gly

365
Val Ala

380
His Ala

Page 5

Ser
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
350
His
Ser

Val

Ala
15

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
Lys
Tyr

Thr

Thr
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
Cys
Leu

Asn
400



<223>

<400> 8
atggcgtgga
gttagtagag
aaaggtggat
ttgaaggata
tgtcctgatg
gaaacaaaga
attacaacta
ttgaagggtg
tggatggcag
ataatcagta
ctgaccccaa
tatcatgtgg
attgctatca
ctccctgacc
tggggtgatc
gttgttccaa
aatgggataa
caaggcgatt
gtggtgtcgt
gtgagttacc
tga

<210> 9
<211>
<212>
<213>

DNA

<220>
<223>

<400> 9
atggcgtgga
gttagtagag
aaaggtggat
ttgaaggata
tgtcctgatg
gaaacaaaga
attacaacta
ttgaagggtg
tggatggcag
ataatcagta
ctgaccccaa
tatcatgtgg
attgctatca
ctccctgacc
tggggtgatc
gttgttccaa
aatgggataa
caaggcgatt
gtggtgtcgt
gtgagttacc
tga

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

10
400
PRT

<220>

<223>

<400> 10

1203

tttgtgtgat
tggggatcat
taaaagggtc
gtttccctgt
cagcagcacc
ttccaagatt
ttggacgttc
ggagaggaat
ctgtttttgt
gcaagtacat
ctcgcttagc
aagatgtgat
ttgtgttaaa
cagaggcagt
tggatttcgc
tcggtgactg
cgaaaaagtt
ctggtggacc
tcggacacaa
tagagtggat

tttgtgtgat
tggggatcat
taaaagggtc
gtttccctgt
cagcagcacc
ttccaagatt
ttggacgttc
ggagaggaat
ctgtttttgt
gcaagtacat
ctcgcttagc
aagatgtgat
ttgtgttaaa
cagaggcagt
tggatttcgc
tcggtgactg
cgaaaaagtt
ctggtggacc
tcggacacaa
tagagtggat

Limulus polyphemus factor

aacgttgttt
ctttcctaag
ctgcaagtcc
cgtttgectct
aagtgtaacc
acatatacca
ggggtcacca
cattgctgga
gaaaaatttt
tttgtctgcet
tgtccgegta
tatccatcct
agaggaactg
aacagattca
cggtccacga
taacaaagcc
tatttgtgcet
gttgatgcta
gtgtgccgaa
cgcgaaggtt

Artificial Sequence

Limulus polyphemus factor

aacgttgttt
ctttcctaag
ctgcaagtcc
cgtttgectct
aagtgtaacc
acatatacca
ggggtcacca
cattgctgga
gaaaaatttt
tttgtctgcet
tgtccgcgta
tatccatcct
agaggaactg
aacagattca
cggtccacga
taacaaagcc
tatttgtgcet
gttgatgcta
gtgtgccgaa
cgcgaaggtt

Artificial Sequence

B variant

getttggcett
acacagaacg
ctcacagact
tggaatggtc
acaacagtta
ggttgtggaa
atacttcctc
ggtgtagaag
ggcattggca
gcccactgtt
ggaggccact
gactacgtag
aattttactg
ttaaaaggca
agtcaagttc
tatcagaagc
ggattggaag
gtgaacaata
gagggatttc
acgaactcgt

B variant

getttggcett
acacagaacg
ctcacagact
tggaatggtc
acaacagtta
ggttgtggaa
atacttcctc
ggtgtagaag
ggcattggca
gcccactgcet
ggaggccact
gactacgtag
aattttactg
ttaaaaggca
agtcaagttc
tatcagaagc
ggattggaag
gtgaacaata
gagggatttc
acgaactcgt

Limulus polyphemus factor B variant

ctagtacgtt
ataataaaca
gtcctgctgt
ggtttcagcc
caactattgt
aaagaaaagt
ccatatctac
ctaaaattgg
gattccattg
tcctcattgg
acgtaaagat
aaagggagaa
atttggtccg
gaagggtgac
tgcgcgaggt
tcaacaccct
aaggtgggaa
gtagttggat
ctggtgtgta
tagaccagac

ctagtacgtt
ataataaaca
gtcctgctgt
ggtttcagcc
caactattgt
aaagaaaagt
ccatatctac
ctaaaattgg
gattccattg
tcctcattgg
acgtaaagat
aaagggagaa
atttggtccg
gaagggtgac
tgcgcgaggt
tcaacaccct
aaggtgggaa
gtagttggat
ctggtgtgta
tagaccagac

Page 6

gagtaataaa
gtgtacagca
cttggctacg
tattgtatgt
ccctacaaaa
aaatgtagat
ttctcaagat
cgcctggect
tgctggtagc
aggtcgaaag
gggtcaagaa
ttacaatgat
tccaatctgt
agtagctgga
tagtatcccc
tgctcttaaa
agatgcttgt
agtgacggga
cacgcgtgta
agtcactaac

gagtaataaa
gtgtacagca
cttggctacg
tattgtatgt
ccctacaaaa
aaatgtagat
ttctcaagat
cgcctggect
tgctggtagc
aggtcgaaag
gggtcaagaa
ttacaatgat
tccaatctgt
agtagctgga
tagtatcccc
tgctcttaaa
agatgcttgt
agtgacggga
cacgcgtgta
agtcactaac

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

1020
1080
1140
1200
1203

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

1020
1080
1140
1200
1203



Met
Leu
Asn
Lys
Phe
65

Cys
Val
Gly
Ser
Arg
145
Trp
Cys
Cys
Arg
Asp
225
Ile
Arg
Gly
Pro
Gly
305
Asn
Lys
Asn

Ala

Glu
385

Ala
Ser
Asp
Ser
50

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

370
Trp

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

<220>
<223>

<400>
atggtcttag
cgtccagttc
aagtgtggag
cgatggaggc
tacaaacgat

Trp
Asn
Asn
35

Leu
Val
Asp
Thr
Arg
115
Ile
Ile
Ala
Gly
Leu
195
Gly
Ile
Ile
Ile
Arg
275
Ser
Cys
Ile
Ala
Ser
355
Glu
Ile

11

3060
DNA

Ile
Lys
20

Lys
Thr
Val
Ala
Lys
100
Lys
Leu
Ile
Ala
Ser
180
Ile
Gly
Ile
Ile
Cys
260
Val
Gln
Asn
Thr
Cys
340
Trp
Gly

Ala

Cys
Val
Gln
Asp
Cys
Ala
85

Glu
Val
Pro
Ala
Val
165
Ile
Gly
His
His
Val
245
Leu
Thr
Val
Lys
Lys
325
Gln
Ile

Phe

Lys

Val
Ser
Cys
Cys
Ser
70

Ala
Thr
Asn
Pro
Gly
150
Phe
Ile
Gly
Tyr
Pro
230
Leu
Pro
Val
Leu
Ala
310
Lys
Gly
Val

Pro

Val
390

Ile
Arg
Thr
Pro
55

Trp
Pro
Lys
Val
Ile
135
Gly
Val
Ser
Arg
Val
215
Asp
Lys
Asp
Ala
Arg
295
Tyr
Phe
Asp
Thr
Gly

375
Thr

Thr
Val
Ala
40

Ala
Asn
Ser
Ile
Asp
120
Ser
Val
Lys
Ser
Lys
200
Lys
Tyr
Glu
Pro
Gly
280
Glu
Gln
Ile
Ser
Gly
360
Val

Asn

Tachypleus tridentatus

Leu
Gly
Lys
Val
Gly
Val
Pro
105
Ile
Thr
Glu
Asn
Lys
185
Leu
Met
Val
Glu
Glu
265
Trp
Val
Lys
Cys
Gly
345
Val
Tyr

Ser

Phe
10

Ile
Gly
Leu
Arg
Thr
90

Arg
Thr
Ser
Ala
Phe
170
Tyr
Thr
Gly
Glu
Leu
250
Ala
Gly
Ser
Leu
Ala
330
Gly
Val
Thr

Leu

Tachypleus tridentatus factor C

11

Ala
Ile
Gly
Ala
Phe
75

Thr
Leu
Thr
Gln
Lys
155
Gly
Ile
Pro
Gln
Arg
235
Asn
Val
Asp
Ile
Asn
315
Gly
Pro
Ser

Arg

Asp
395

cgtcgttttt ggtgtctggt ttagttctag
agtccagagg agtagatctg ggcttgtgtg
atccaggcta tgtgttcaac gtccctatga
cttattgtaa accatgtgat gacctggagg
gtcaagagtg taaggctggt cttgatagtt

Leu Ala Ser Ser Thr
15
Phe Pro Lys Thr Gln
30
Leu Lys Gly Ser Cys
45
Thr Leu Lys Asp Ser
60
Gln Pro Ile Val Cys
80
Thr Val Thr Thr Ile
95
His Ile Pro Gly Cys
110
Ile Gly Arg Ser Gly
125
Asp Leu Lys Gly Gly
140
Ile Gly Ala Trp Pro
160
Ile Gly Arg Phe His
175
Leu Ser Ala Ala His
190
Thr Arg Leu Ala Val
205
Glu Tyr His Val Glu
220
Glu Asn Tyr Asn Asp
240
Phe Thr Asp Leu Val
255
Thr Asp Ser Leu Lys
270
Leu Asp Phe Ala Gly
285
Pro Val Val Pro Ile
300
Thr Leu Ala Leu Lys
320
Leu Glu Glu Gly Gly
335
Leu Met Leu Val Asn
350
Phe Gly His Lys Cys
365
Val Val Ser Tyr Leu
380
Gln Thr Val Thr Asn
400

ggatactagc ccaacaaatg
atgaaacgag gttcgagtgt
aacaatgcac gtacttctat
ctaaggacat ttgtccaaag
gtgttacttg tccacctaac

Page 7

60
120
180
240
300



aaatatggta
aggacaggag
ggttgtcctc
ccccaaacta
agctgtctcc
aaggtttcat
gctactttac
tgccagggta
cctgaccttg
tatggtcagt
atgggtttta
tgtgttaaag
gatgttggtg
gtgtggggta
ggcaagcttc
tttctgggta
tttcgatttg
tttgaggtag
caaggtgtgt
agttccttga
agactagatg
aatgataacc
ctggacatcc
agctttgcett
ccactggaaa
tcttctataa
tgtacaacaa
caaaaccctc
tcgatcagtc
agagcagcca
tctaaagtta
gagtcgagat
tggagtggtc
cctttcatct
tctcgatggce
gagaaatgga
gatcccagtc
gactacgtac
aatctcaact
gtccaaccaa
ttagcagtgg
caagctgtgc
ttaccactga
gcctgcagtg
cggtgggtct
cagtatgggg

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

12
1019
PRT

<220>
<223>

<400> 12
Met Val Leu
1

Ala Gln Gln

Cys Asp Glu

35

Phe Asn Val
50

Tyr Cys Lys

cttggtgtag
cttgtacctg
ttcttccatc
ttgactacag
caaatggaca
ctccagaaca
ggttctcatg
atggtcagtg
atcctgtaaa
ttcctcaagg
acaccttaaa
tggcagacag
aacctgtcag
cagccatata
caaactctgg
gtgacctgaa
attatgtcag
aagagaactg
gtaccaatat
ctgagactct
ctgagaagcc
taacattctg
gagatcagct
gcatgatgga
atggacacgc
ggtacagctg
atggcacatg
ctgtaccatc
gtgttgggtc
aacctcctcc
aactacctga
actacgaact
ggcccgctag

ggaatgggaa
ttgcagacca

tcgtcactgce
agtttaaaat
aagtaagaga
ttgacatagc
tctgtctgcec
tgacaggttg
tacctgttgt
cagtaacaga
gggacagtgg

tggaagggat
gcttcactaa

cggtgaatgt
tcgtgacaga
ggattctcaa
ctgttcacca
gtggagtagc
cgggaaagtg
tgatagtccc
gagtggacaa
ccatgctgaa
cactgaagtg
atgtaaccct
agaggtcgac
gatccactgt
ccacgaactt
aggggeggtg
tgggataaaa
ttcatccaca
tgtgtacgtt
ggctgctcgt
acgagggaaa
ctttgtttgg
ggcctctgge
gcagecctgtg
tttgtcagac
cacacttcat
tgaggttctc
gagtgctcct
atatggttct
acctttcttg
aaaacctaga
aggtcattac
acttggatct
ctgtattcca
ttctacagaa
caatatgtgg
tgcccactgt
ctatctgggc
ggctctcgag
cctaattcaa
tactgacatc
gggtttgaat
tgcagcaagc
gaacatgttc
aggaccatta
tgtcagctgg
agttaacgtt

Tachypleus tridentatus

Ala Ser Phe Leu Val

5

Met Arg Pro Val Gln

20

Thr Arg Phe Glu Cys

40

Pro Met Lys Gln Cys

55

Pro Cys Asp Asp Leu

caatgtaaga
tatgaaggag
gttcaggaag
gggttcaagc
tttccaccca
aatgctccta
tactacttga
ataccacaat
caccaggtta
acctatacgt
gatgggtcct
tgtgacagta
cctgetggcet
tcctcagtgt
catgtagtga
tcggaagagt
gcaggtagat
acatcaaaac
cttgetgtgc
gggttaacaa
gagctaatgg
gaacctggaa
tggaaaacca
agaaataaag
ggacaaagta
cactacctca
aaacctcgat
gtggaaatca
aggttgccac
tcctcacaac
cgggtagggt
caaggcagaa
gtttgtggac
ataggtcagt
tttctccagt
gtcacctact
aagtactacc
atccacgtaa
ctgaaaactc
acaacaagag
gaaaacaaca
acctgtgaag
tgtgcaggtt
gtgtttgctg
ggcagtccca
tttctatcat

Tachypleus tridentatus factor C

Ser Gly Leu
10

Ser Arg Gly

25

Lys Cys Gly

Thr Tyr Phe

Glu Ala Lys

atggaggtat
cgcactgtga
tcagaaaccc
ttaaaggcgt
aatgtattcg
gtggcaatat
ttggtcaaga
gtaagaagtt
aaattggtgt
gttcgggtaa
ggtcaggatc
aagctgtaga
gttctttgac
gtcgtgcagc
acaatggccc
tgaagtctct
caggatgtcc
agagagcctg
tagacaaaga
ccacatggat
atcgtagtaa
atgaaactaa
agtcatgttt
ccaaatgcga
ttgatgggtt
gtggaactga
gtatcaaagt
aacccccaag
ggttacccct
cctctactgt
ctcgagccat
gatgtgactc
ggtcagactc
ggccgtggcea
gtggaggatc
ctgctactgc
gtgatgacag
atcctaacta
ctgttacttt
aacacttgaa
catattcaga
aggggtacaa
acaagaaggg
atgattcccg
gtggatgtgg
ggattaggca

ctgtgaccag
aattctcaaa
accagataat
ggcacgaatt
agaatgtgcc
gatagaaggg
aacattaacc
ggtcttctgt
ggaacaaaaa
ctacttcttg
acagccatcc
cttcttggat
agctggtact
catccatgct
ctactcggac
tgcccgcagt
tgatggatgg
ggaaagagct
tctaattccg
aggattgcac
tgtggttctg
ctgtgtatat
tcagccctca
tgaccctgga
ctatgctggt
gaccgtaact
catcacctgc
tcggacaaac
cccattagcc
ggacttggct
ttacacgtgc
taatggaaac
tcctegttcet
ggcaggaatc
cctattgaat
tgagataatt
tagagacgat
cgaccccggc
gacaacacga
ggagggaaca
gatgattcaa
ggaagcagac
acgttatgat
taccgaaagg
caaggctaac
gttcatttga

Val Leu Gly Ile Leu

15

Val Asp Leu Gly Leu

30

Asp Pro Gly Tyr Val

45

Tyr Arg Trp Arg Pro

60

Asp Ile Cys Pro Lys
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360

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060



65
Tyr

Cys
Lys
Asp
Leu
145
Pro
Val
Pro
Lys
Phe
225
Cys
Leu
Val
Glu
Thr
305
Cys
Asp
Gly
Glu
Asn
385
Phe
Leu
Arg
Tyr
Thr
465
Ser
Ile
Met
Ser
Asp
545

Ser

Asp

Lys
Pro
Asn
Arg
130
Pro
Gln
Ala
Lys
Val
210
Ser
Gln
Val
Lys
Val
290
Leu
Val
Phe
Cys
Leu
370
Ser
Leu
Ala
Ser
Val
450
Asn
Ser
Gly
Asp
Gly
530
Gln
Phe

Asp

Arg
Pro
Gly
115
Tyr
Ser
Thr
Arg
Cys
195
Asn
Cys
Gly
Phe
Ile
275
Thr
Lys
Lys
Leu
Ser
355
Ser
Gly
Gly
Arg
Gly
435
Thr
Met
Leu
Leu
Arg
515
Glu
Leu

Ala

Pro

Cys
Asn
100
Gly
Glu
Asp
Ile
Ile
180
Ile
Ala
Asp
Asn
Cys
260
Gly
Tyr
Cys
Val
Asp
340
Leu
Ser
Gly
Ser
Ser
420
Cys
Ser
Ala
Thr
His
500
Ser
Pro
Gln
Cys

Gly
580

Gln
85

Lys
Ile
Gly
Ser
Asp
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
Arg
Asn
Gly
Pro
Met

565
Pro

70
Glu

Tyr
Cys
Ala
Gln
150
Tyr
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
Val
Asn
Val
550

Met

Leu

Cys
Gly
Asp
His
135
Val
Ser
Leu
Cys
Gly
215
Tyr
Trp
Leu
Gln
Ser
295
Asp
Arg
Gly
Gly
Arg
375
His
Asn
Phe
Gly
Arg
455
Leu
Leu
Asp
Val
Glu
535
Trp
Asp

Glu

Lys
Thr
Gln
120
Cys
Gln
Cys
Pro
Ala
200
Asn
Tyr
Ser
Asp
Lys
280
Gly
Gly
Glu
Glu
Thr
360
Ala
Val
Gly
Asp
Trp
440
Ala
Ala
Arg
Ala
Leu
520
Thr
Lys

Leu

Asn

Ala
Trp
105
Arg
Glu
Glu
Ser
Asn
185
Lys
Met
Leu
Gly
Pro
265
Tyr
Asn
Ser
Val
Pro
345
Val
Ala
Val
Ile
Tyr
425
Phe
Trp
Val
Gly
Glu
505
Asn
Asn
Thr

Ser

Gly
585

Gly
90

Cys
Thr
Ile
Val
Pro
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
Lys
Asp
Cys
Lys
Asp

570
His

75
Leu

Ser
Gly
Leu
Arg
155
Gly
Gln
Ser
Glu
Gly
235
Ile
Asn
Gln
Phe
Ser
315
Cys
Arg
Gly
His
Asn
395
Ser
Ser
Val
Arg
Asp
475
Gly
Pro
Asn
Val
Ser
555
Arg

Ala

Asp
Gly
Ala
Lys
140
Asn
Phe
Trp
Ser
Gly
220
Gln
Pro
His
Phe
Leu
300
Gly
Asp
Ile
Thr
Ala
380
Gly
Glu
Ser
Glu
Ala
460
Lys
Leu
Phe
Leu
Tyr
540
Cys

Asn

Thr
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Ser
Glu
Cys
125
Gly
Pro
Lys
Ser
Pro
205
Ala
Glu
Gln
Ala
Pro
285
Met
Ser
Ser
His
Ala
365
Gly
Pro
Glu
Ser
Glu
445
Gln
Asp
Thr
Val
Thr
525
Leu
Phe
Lys

Leu

Cys
Cys
110
Thr
Cys
Pro
Leu
Ser
190
Glu
Thr
Thr
Cys
Glu
270
Gln
Gly
Gln
Lys
Cys
350
Ile
Lys
Tyr
Leu
Thr
430
Asn
Gly
Leu
Thr
Trp
510
Phe
Asp
Gln
Ala

His
590

Val
95

Gln
Cys
Pro
Asp
Lys
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
Glu
Trp
Ile
Pro
Lys

575
Gly

80
Thr

Cys
Arg
Leu
Asn
160
Gly
Pro
Gly
Arg
Thr
240
Lys
Gln
Thr
Asn
Ser
320
Val
Ala
His
Pro
Asp
400
Ser
Gly
Val
Cys
Pro
480
Trp
Leu
Ala
Arg
Ser
560
Cys

Gln



Ser Ile Asp Gly Phe Tyr Ala Gly Ser Ser Ile Arg Tyr Ser Cys Glu
595 600 605
Val Leu His Tyr Leu Ser Gly Thr Glu Thr Val Thr Cys Thr Thr Asn
610 615 620
Gly Thr Trp Ser Ala Pro Lys Pro Arg Cys Ile Lys Val Ile Thr Cys
625 630 635 640
Gln Asn Pro Pro Val Pro Ser Tyr Gly Ser Val Glu Ile Lys Pro Pro
645 650 655
Ser Arg Thr Asn Ser Ile Ser Arg Val Gly Ser Pro Phe Leu Arg Leu
660 665 670
Pro Arg Leu Pro Leu Pro Leu Ala Arg Ala Ala Lys Pro Pro Pro Lys
675 680 685
Pro Arg Ser Ser Gln Pro Ser Thr Val Asp Leu Ala Ser Lys Val Lys
690 695 700
Leu Pro Glu Gly His Tyr Arg Val Gly Ser Arg Ala Ile Tyr Thr Cys
705 710 715 720
Glu Ser Arg Tyr Tyr Glu Leu Leu Gly Ser Gln Gly Arg Arg Cys Asp
725 730 735
Ser Asn Gly Asn Trp Ser Gly Arg Pro Ala Ser Cys Ile Pro Val Cys
740 745 750
Gly Arg Ser Asp Ser Pro Arg Ser Pro Phe Ile Trp Asn Gly Asn Ser
755 760 765
Thr Glu Ile Gly Gln Trp Pro Trp Gln Ala Gly Ile Ser Arg Trp Leu
770 775 780
Ala Asp His Asn Met Trp Phe Leu Gln Cys Gly Gly Ser Leu Leu Asn
785 790 795 800
Glu Lys Trp Ile Val Thr Ala Ala His Cys Val Thr Tyr Ser Ala Thr
805 810 815
Ala Glu Ile Ile Asp Pro Ser Gln Phe Lys Ile Tyr Leu Gly Lys Tyr
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> 13

<211> 3063

<212> DNA

<213> Limulus polyphemus

<220>
<223> Limulus polyphemus factor C

<400> 13
atggtactag cgtcgttctt ggtgtctggt ttagttctag ggctattagc ccaacaaatg 60

Page 10



cacccagttc
aagtgtggag
cgatggaggc
tacaaacgat
aaatatggaa
aggacaggag
ggttgtcctc
ccacaaacta
acctgtcttc
atggtttcat
gctactttaa
tgccagggca
cctgaccttg
tatggtcaat
atgggttigg
tgtgttaaag
gatgttggeg
gtatggggta
ggcaaggttc
tttctggcta
ttccgattcg
tggttcgaga
gctcaaggtg
ccaagttcct
cacagattag
ttgaatgaca
tatctggata
tcaagttttg
ggacctttgg
gggtcttctg
tcttgtacat
tgccaaaccc
aactcaatca
gccagagcag
tcttccaagg
tgcgagtcaa
aagtggagtg
tctcctttcea
atctccagat
aatgagaaat
attgacccaa
gatgactacg
ggaaatctca
cgagtgcaac
gcgttagegg
cagcaagccg
ggcttgccac
gatgcctgca
aggeggtggg
aaccagtatg
tga

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

14
1020
PRT

<220>

<223>

<400> 14

agtccagagg
atccaggata
cttattgtaa
gtcaagagtg
cttggtgtag
cttgtacatg
ttcttcaatc
ttgactacag
caaatgggca
ctctagaaca
ggttctcatg
acggtcagtg
accctgtaag
ttcctcaagg
acaccttaaa
tggcagacag
aacctgtcag
cagccatata
caaactctgg
gtgatctgaa
attatgtcag
ttgaggagaa
tatgtaccaa
tgactgagac
atgctgataa
gcctaacatt
tccaagatca
tttgtatgat
aaaacggaca
taagatacag
caaatggcac
ctcctgtacc
gtcgtgttgg
ccggacctcc
tcaaactgcc
gatactacga
gtcgaccagc
tcgtcaatgg
ggcttgcaga
ggatcattac
gtcagtttaa
tacaagtaag
actttgacat
caatatgtct
tggtgacagg
ttctgcctgt
tgacagtgac
gtggagacag
tcctggaagg
ggggcttcac

agtagatctg
cgtgttcaac
accatgtgac
tagggctggt
cggtgagtgt
tcgtgacaga
ggatccccag
ctgttcacca
gtggagtagc
tggcaaagta
tgatagtccc
gagtgggcag
ccatgctgaa
cactgaagta
atgtaaccct
agaggtcaac
gatccactgt
tcacgaactt
aggtgcagtg
tgggataaaa
ttcatcaaca
ctgtgtgtac
tatggccgcet
tctacgaggg
tcactttatt
ctgggctcct
gctacagcca
ggatttgtca
cgccaagctt
ctgcgaggtc
gtggagtgcc
atcctatggt
gtcgccattc
tccaaaacct
tgaaggtcat
actgcttgga
aagctgtata
aaattccacc
tcataatatg
tgcagcccac
attctacctg
agaggctatc
agccctgatt
gcctactgat
atggggtttg
tgttgcagca
agagaacatg
tggaggacca
gatcgtcagc
taaagttaac

Limulus polyphemus

ggcttgtgtg
gtccccgcega
aaactggagg
ctcgacagtt
cagtgtaaga
tatgaaggtg
gttcaggaag
ggcttcaagc
tttccaccca
aactctccta
tactacttga
ataccacagt
caccaggtta
acctatacgt
gatgggtcct
tgtgacagta
cctgetggcet
tcctcagtat
catgtagtga
tcagacgagt
gcagggagaa
gttacatcga
cgtcttgctg
aaagggttag
tgggagctaa
ggagaacctg
gtgtggaaaa
gacaagaaca
catggtcaaa
ctccactacc
cctaaacctc
tctgtggaca
ttgaggttgc
agatccgcac
taccgggteg
tctcaaggta
ccagtttgtg
gaaataggtc
tggtttcttc
tgtgtcacct
ggcaaatact
gagatccatg
caactgaaga
ctcactacaa
aatgaaaaca
agcacctgtg
ttctgtgcag
ttagtgtttg
tggggcagcc
gtttttctat

Limulus polyphemus factor C

atgacacgag
agcaatgtac
ctaaagatgt
gtgtgagttg
atgggggtat
tgcattgtga
taaaaaatcc
ttaaaggcgt
aatgtattcg
gtgccgatct
ttggtcaaga
gtcagaaatt
aaattggcct
gtactggtaa
ggtcgggaac
aagctgtgga
gttccttaac
gtcgtgcagc
acaacggtcc
tgaagtctct
agtcaggatg
aacagagagc
tgttagacaa
caacgacgtg
tggatcgcag
ggaatgaaac
ccaagtcttg
aagccaaatg
gtattgatgg
tcagtggaac
gatgtattaa
tcaaaccccc
cacggttacc
caccctctac
ggtctcaagc
gaagatgcga
gacggtcaga
agtggccgtg
agtgtggagg
actctgctac
atcgagatga
tgaatcctaa
cttctgttgc
gagaaaacct
acacatattc
aacaaggata
gttacaagca
ctgatgattc
ccaatggatg
cgtggattcg

gtttgagtgt
gtacttctat
gtgtcccaag
tccacctaac
ttgtgatcag
aatccttcaa
accaaatgat
ggcacgtatc
agaatgttcc
gatagaagga
aacattaacc
ggtcttctgce
agaacaaaaa
ttacttcttg
acagccgtcc
cttcttggat
tgctggtact
tattcatgct
gtactcagac
tgctcagagt
tcctgatgga
ctgggaaaga
agatgtaatt
gattggacta
tagtgttgct
taactgtgta
ttttcaaccc
caaagaccct
attttatgct
tgagacagta
agtcatcacc
aagtagaaca
cctcccttta
tgtggacctg
catttacacg
ctctaatgga
ctctccecegt
gcaggcagga
agctctactg
tgccgagatc
cagtaaggat
ctacgatcct
tctgaccaca
gaaagaggga
agagatgatt
tcaggactcg
ggggcgctat
ccgcaccgat
tggcaagtct
gcagttcatt

Met Val Leu Ala Ser Phe Leu Val Ser Gly Leu Val Leu Gly Leu Leu

1

5

10

15

Ala Gln Gln Met His Pro Val Gln Ser Arg Gly Val Asp Leu Gly Leu

20

25

30
Page 11

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3063



Cys
Phe
Tyr
65

Tyr
Cys
Lys
Asp
Leu
145
Pro
Val
Pro
Lys
Phe
225
Cys
Leu
Val
Glu
Thr
305
Cys
Asp
Gly
Glu
Asn
385
Phe
Leu
Arg
Val
Cys
465
Pro
Trp
Leu

Ala

Gln

Asp
Asn
50

Cys
Lys
Pro
Asn
Arg
130
Gln
Gln
Ala
Lys
Val
210
Ser
Gln
Val
Lys
Val
290
Leu
Val
Phe
Cys
Leu
370
Ser
Leu
Ala
Lys
Tyr
450
Thr
Ser
Ile
Met
Pro

530
Asp

Asp
35

Val
Lys
Arg
Pro
Gly
115
Tyr
Ser
Thr
Arg
Cys
195
Asn
Cys
Gly
Phe
Ile
275
Thr
Lys
Lys
Leu
Ser
355
Ser
Gly
Ala
Gln
Ser
435
Val
Asn
Ser
Gly
Asp
515
Gly

Gln

Thr
Pro
Pro
Cys
Asn
100
Gly
Glu
Asp
Ile
Ile
180
Ile
Ser
Asp
Asn
Cys
260
Gly
Tyr
Cys
Val
Asp
340
Leu
Ser
Gly
Ser
Ser
420
Gly
Thr
Met
Leu
Leu
500
Arg
Glu

Leu

Arg
Ala
Cys
Gln
85

Lys
Ile
Gly
Pro
Asp
165
Thr
Arg
Pro
Ser
Gly
245
Pro
Leu
Thr
Asn
Ala
325
Asp
Thr
Val
Ala
Asp
405
Phe
Cys
Ser
Ala
Thr
485
His
Ser

Pro

Gln

Phe
Lys
Asp
70

Glu
Tyr
Cys
Val
Gln
150
Tyr
Cys
Glu
Ser
Pro
230
Gln
Asp
Glu
Cys
Pro
310
Asp
Val
Ala
Cys
Val
390
Leu
Arg
Pro
Lys
Ala
470
Glu
Arg
Ser

Gly

Pro

Glu
Gln
55

Lys
Cys
Gly
Asp
His
135
Val
Ser
Leu
Cys
Ala
215
Tyr
Trp
Leu
Gln
Thr
295
Asp
Arg
Gly
Gly
Arg
375
His
Asn
Phe
Asp
Gln
455
Arg
Thr
Leu
Val
Asn

535
Val

Cys
40

Cys
Leu
Arg
Thr
Gln
120
Cys
Gln
Cys
Pro
Ser
200
Asp
Tyr
Ser
Asp
Lys
280
Gly
Gly
Glu
Glu
Thr
360
Ala
Val
Gly
Asp
Gly
440
Arg
Leu
Leu
Asp
Ala
520
Glu

Trp

Lys
Thr
Glu
Ala
Trp
105
Arg
Glu
Glu
Ser
Asn
185
Met
Leu
Leu
Gly
Pro
265
Tyr
Asn
Ser
Val
Pro
345
Val
Ala
Val
Ile
Tyr
425
Trp
Ala
Ala
Arg
Ala
505
Leu

Thr

Lys

Cys
Tyr
Ala
Gly
90

Cys
Thr
Ile
Val
Pro
170
Gly
Val
Ile
Ile
Gln
250
Val
Gly
Tyr
Trp
Asn
330
Val
Trp
Ile
Asn
Lys
410
Val
Phe
Trp
Val
Gly
490
Asp
Asn

Asn

Thr

Gly
Phe
Lys
75

Leu
Ser
Gly
Leu
Lys
155
Gly
Gln
Ser
Glu
Gly
235
Ile
Ser
Gln
Phe
Ser
315
Cys
Arg
Gly
His
Asn
395
Ser
Ser
Glu
Glu
Leu
475
Lys
Asn
Asp
Cys

Lys

Asp
Tyr
60

Asp
Asp
Gly
Ala
Gln
140
Asn
Phe
Trp
Ser
Gly
220
Gln
Pro
His
Phe
Leu
300
Gly
Asp
Ile
Thr
Ala
380
Gly
Asp
Ser
Ile
Arg
460
Asp
Gly
His
Ser
Val

540
Ser

Pro
45

Arg
Val
Ser
Glu
Cys
125
Gly
Pro
Lys
Ser
Leu
205
Ala
Glu
Gln
Ala
Pro
285
Met
Thr
Ser
His
Ala
365
Gly
Pro
Glu
Ser
Glu
445
Ala
Lys
Leu
Phe
Leu
525
Tyr

Cys

Gly
Trp
Cys
Cys
Cys
110
Thr
Cys
Pro
Leu
Ser
190
Glu
Thr
Thr
Cys
Glu
270
Gln
Gly
Gln
Lys
Cys
350
Ile
Lys
Tyr
Leu
Thr
430
Glu
Gln
Asp
Ala
Ile
510
Thr

Leu

Phe

Page 12

Tyr
Arg
Pro
Val
95

Gln
Cys
Pro
Asn
Lys
175
Phe
His
Leu
Leu
Gln
255
His
Gly
Leu
Pro
Ala
335
Pro
Tyr
Val
Ser
Lys
415
Ala
Asn
Gly
Val
Thr
495
Trp
Phe
Asp

Gln

Val
Pro
Lys
80

Ser
Cys
Arg
Leu
Asp
160
Gly
Pro
Gly
Arg
Thr
240
Lys
Gln
Thr
Asp
Ser
320
Val
Ala
His
Pro
Asp
400
Ser
Gly
Cys
Val
Ile
480
Thr
Glu
Trp
Ile

Pro



545 550 555 560
Ser Ser Phe Val Cys Met Met Asp Leu Ser Asp Lys Asn Lys Ala Lys
565 570 575
Cys Lys Asp Pro Gly Pro Leu Glu Asn Gly His Ala Lys Leu His Gly
580 585 590
Gln Ser Ile Asp Gly Phe Tyr Ala Gly Ser Ser Val Arg Tyr Ser Cys
595 600 605
Glu Val Leu His Tyr Leu Ser Gly Thr Glu Thr Val Ser Cys Thr Ser
610 615 620
Asn Gly Thr Trp Ser Ala Pro Lys Pro Arg Cys Ile Lys Val Ile Thr
625 630 635 640
Cys Gln Thr Pro Pro Val Pro Ser Tyr Gly Ser Val Asp Ile Lys Pro
645 650 655
Pro Ser Arg Thr Asn Ser Ile Ser Arg Val Gly Ser Pro Phe Leu Arg
660 665 670
Leu Pro Arg Leu Pro Leu Pro Leu Ala Arg Ala Ala Gly Pro Pro Pro
675 680 685
Lys Pro Arg Ser Ala Pro Pro Ser Thr Val Asp Leu Ser Ser Lys Val
690 695 700
Lys Leu Pro Glu Gly His Tyr Arg Val Gly Ser Gln Ala Ile Tyr Thr
705 710 715 720
Cys Glu Ser Arg Tyr Tyr Glu Leu Leu Gly Ser Gln Gly Arg Arg Cys
725 730 735
Asp Ser Asn Gly Lys Trp Ser Gly Arg Pro Ala Ser Cys Ile Pro Val
740 745 750
Cys Gly Arg Ser Asp Ser Pro Arg Ser Pro Phe Ile Val Asn Gly Asn
755 760 765
Ser Thr Glu Ile Gly Gln Trp Pro Trp Gln Ala Gly Ile Ser Arg Trp
770 775 780
Leu Ala Asp His Asn Met Trp Phe Leu Gln Cys Gly Gly Ala Leu Leu
785 790 795 800
Asn Glu Lys Trp Ile Ile Thr Ala Ala His Cys Val Thr Tyr Ser Ala
805 810 815
Thr Ala Glu Ile Ile Asp Pro Ser Gln Phe Lys Phe Tyr Leu Gly Lys
820 825 830
Tyr Tyr Arg Asp Asp Ser Lys Asp Asp Asp Tyr Val Gln Val Arg Glu
835 840 845
Ala Ile Glu Ile His Val Asn Pro Asn Tyr Asp Pro Gly Asn Leu Asn
850 855 860
Phe Asp Ile Ala Leu Ile Gln Leu Lys Thr Ser Val Ala Leu Thr Thr
865 870 875 880
Arg Val Gln Pro Ile Cys Leu Pro Thr Asp Leu Thr Thr Arg Glu Asn
885 890 895
Leu Lys Glu Gly Ala Leu Ala Val Val Thr Gly Trp Gly Leu Asn Glu
900 905 910
Asn Asn Thr Tyr Ser Glu Met Ile Gln Gln Ala Val Leu Pro Val Val
915 920 925
Ala Ala Ser Thr Cys Glu Gln Gly Tyr Gln Asp Ser Gly Leu Pro Leu
930 935 940
Thr Val Thr Glu Asn Met Phe Cys Ala Gly Tyr Lys Gln Gly Arg Tyr
945 950 955 960
Asp Ala Cys Ser Gly Asp Ser Gly Gly Pro Leu Val Phe Ala Asp Asp
965 970 975
Ser Arg Thr Asp Arg Arg Trp Val Leu Glu Gly Ile Val Ser Trp Gly
980 985 990
Ser Pro Asn Gly Cys Gly Lys Ser Asn Gln Tyr Gly Gly Phe Thr Lys
995 1000 1005
Val Asn Val Phe Leu Ser Trp 1Ile Arg Gln Phe Ile
1010 1015 1020

<210> 15

<211> 3060

<212> DNA

<213> Carcinoscorpius rotundicauda

Page 13



<220>
<223>

<400> 15

atggtcttag
cgcccagttc
aagtgtggceg
cgatggaggc
tacaaacgat
aaatatggta
aggacaggag
ggttgtcctc
ccccaaacta
agctgtctcc
atggtttcat
gctactttac
tgtcagggta
cctgacctgg
tatggtcagt
atgggttttg
tgtgttaaag
gatgttggtg
gtgtggggta
ggcaagcttc
tttctgggta
ttccgattcg
tttgaggtag
caaggtgtgt
aattcgttga
agactagatg
aatgataacc
atggacatcc
agttttgctt
tcactggaaa
tcttctataa
tgtacaacaa
caaaaccccc
tcgataagtc
agagcagcca
tctaaagtta
gagtcgagat
tggagtggtc
ccttttatct
tctagatggc
gagaaatgga
gaccccaatc
gactatgtac
aatctcaact
gtccaaccaa
ttagcagtgg
caagctgtgc
ttaccactga
gcctgcagtg
cggtgggtct
cagtacgggg

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

16
1019
PRT

<220>

<223>

<400> 16

cgtcgttttt
agtccaaagg
atccaggcta
cgtattgtaa
gtcaagagtg
cttggtgtag
cttgtgcatg
ttcttccatc
ttgactacag
caaatggaca
ctccagaaca
ggttctcatg
atggtcagtg
atcctgtaaa
ttcctcaagg
acaccttaaa
tggcagacag
aacctgtcag
cagccatata
caaactctgg
gtgacctgaa
attatgtccg
acgagaactg
gtaccaatat
ctgagactct
ctgagaagcc
taacattctg
aagatcagtt
gcatgatgga
atggacacgc
ggtacagctg
atggcacatg
ctgtaccatc
gtgttgggtc
aacctcctcc
aactacctga
actacgaact
ggccagegag
ggaatgggaa
ttgcagacca
tcgtcactgc
agtttaaaat
aagtaagaga
ttgacatagc
tctgtctgcec
tgacaggttg
tacctgttgt
cagtaacaga
gggacagtgg

tggaagggat
gcttcactaa

ggtgtctggt
agtagatcta
tgtgttcaac
accatgtgat
taaggctggt
cggtgaatgt
tcgtgacaga
ggattctcag
ctgttcacca
gtggagtaac
tgggaaagtg
tgatagtccc
gaatggacag
ccatgctgaa
cactgaagtg
atgtaaccct
agaggtcgac
gatccactgt
ccatgaactt
aggageggtg
tgggataaaa
ttcctccaca
tgtgtacgtt
ggctgctcgt
acgagggaaa
ctttatttgg
ggcctctggc
gcagtctgtg
tctgtcagac
cacacttcat
tgaggttctc
gagtgctcct
atatggttct
acctttcttg
aaaacctaga
aggtcattac
acttggatct
ctgtattcca
ttctacagaa
caatatgtgg
tgcccactgt
gtatctgggc
ggctcttgag
cctaattcaa
tactgacatc
gggtttgaat
tgcagccagc
gaacatgttc
aggaccttta
tgtcagctgg
agttaacgtt

Carcinoscorpius rotundicauda factor C

ttagttctag
ggcttgtgtg
attccagtga
gacctggagg
cttgatagtt
cagtgtaaga
tatgaagggg
gttcaggaag
gggttcaagc
tttccaccca
aatgctctta
tactacttga
ataccacaat
cacaaggtta
acctatacgt
gatgggtctt
tgtgacagta
cctgetggcet
tcctcagtgt
catgttgtga
tcggaagagt
gcaggtaaat
acatcaaaac
cttgetgtgc
gggttaacaa
gagttaatgg
gaacctggaa
tggaaaacca
agaaataaag
ggacaaagta
cactacctca
aaacctcgat
gtggaaatca
aggttgccac
tcctcacaac
cgggtagggt
caaggcagaa
gtttgtggac
ataggtcagt
tttctccagt
gtcacctact
aagtactacc
atccacgtga
ctgaaaactc
acaacaagag
gaaaacaaca
acctgtgaag
tgtgcaggtt
gtgtttgctg
ggcagtccca
ttcctgtcat

Carcinoscorpius rotundicauda

Carcinoscorpius rotundicauda factor C

ggctactagc
atgaaacgag
aacaatgtac
ctaaggatat
gtgttacttg
atggaggtat
tgcactgtga
tcagaaatcc
ttaagggtat
aatgtattcg
gtggtgatat
ttggtcaaga
gtaagaactt
aaattggtgt
gttcgggtaa
ggtcaggatc
aagctgtaga
gttctttgac
gtcgtgcagc
acaatggccc
tgaagtctct
caggatgtcc
agagagcctg
tggacaaaga
ccacgtggat
atcgtagtaa
atgaaactaa
agtcatgttt
ccaaatgcga
ttgatgggtt
gtggaactga
gtatcaaagt
aacccccaag
ggttacccct
cctctactgt
ctcgagccat
gatgtgactc
ggtcagactc
ggccgtggca
gtggaggatc
ctgctactgc
gtgatgacag
atcctaacta
ctgttacttt
aacacttgaa
cctattcaga
aggggtacaa
acaagaaggg
atgattcccg
gtggatgtgg
ggattaggca
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ccaaaaaatg
gttcgagtgt
atacttttat
ttgtccaaag
tccacctaac
ctgtgaccag
aattctcaaa
accagataat
ggcacgaatt
agaatgtgcc
gatagaaggg
aacattaacc
ggtcttctgt
ggaacaaaaa
ctacttcttg
acagccatcc
cttcttggat
agctggtact
catccatgct
ctactcggac
tgcccggagt
tgatggatgg
ggaaagagct
tgtaattcca
aggattgcac
tgtggttctg
ctgtgtatat
tcagccctca
tgatcctgga
ctatgctggt
aaccgtaact
catcacctgc
tcggacaaac
cccattagct
ggacttggct
ctacacgtgc
taatggaaac
tcctegttcet
ggcaggaatc
tctattgaat
tgagattatt
tagagacgat
cgaccccggc
gacaacacga
ggagggaaca
gacgattcaa
ggaagcagac
acgttatgat
taccgaaagg
caaggcgaac
gttcatttga

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060



Met
Ala
Cys
Phe
Tyr
65

Tyr
Cys
Lys
Asp
Leu
145
Pro
Met
Pro
Lys
Phe
225
Cys
Leu
Val
Glu
Thr
305
Cys
Asp
Gly
Glu
Asn
385
Phe
Leu
Lys
Tyr
Thr
465
Asn

Ile

Met

Val
Gln
Asp
Asn
50

Cys
Lys
Pro
Asn
Arg
130
Pro
Gln
Ala
Lys
Val
210
Ser
Gln
Val
Lys
Val
290
Leu
Val
Phe
Cys
Leu
370
Ser
Leu
Ala
Ser
Val
450
Asn
Ser

Gly

Asp

Leu
Lys
Glu
35

Ile
Lys
Arg
Pro
Gly
115
Tyr
Ser
Thr
Arg
Cys
195
Asn
Cys
Gly
Phe
Ile
275
Thr
Lys
Lys
Leu
Ser
355
Ser
Gly
Gly
Arg
Gly
435
Thr
Met
Leu

Leu

Arg

Ala
Met
20

Thr
Pro
Pro
Cys
Asn
100
Gly
Glu
Asp
Ile
Ile
180
Ile
Ala
Asp
Asn
Cys
260
Gly
Tyr
Cys
Val
Asp
340
Leu
Ser
Gly
Ser
Ser
420
Cys
Ser
Ala
Thr
His

500
Ser

Ser
Arg
Arg
Val
Cys
Gln
85

Lys
Ile
Gly
Ser
Asp
165
Ser
Arg
Leu
Ser
Gly
245
Pro
Val
Thr
Asn
Ala
325
Asp
Thr
Val
Ala
Asp
405
Phe
Pro
Lys
Ala
Glu
485
Arg

Asn

Phe
Pro
Phe
Lys
Asp
Glu
Tyr
Cys
Val
Gln
150
Tyr
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

Val

Leu
Val
Glu
Gln
55

Asp
Cys
Gly
Asp
His
135
Val
Ser
Leu
Cys
Gly
215
Tyr
Trp
Leu
Gln
Ser
295
Asp
Arg
Gly
Gly
Arg
375
His
Asn
Phe
Gly
Arg
455
Leu
Leu

Asp

Val

Val
Gln
Cys
40

Cys
Leu
Lys
Thr
Gln
120
Cys
Gln
Cys
Pro
Ala
200
Asp
Tyr
Asn
Asp
Lys
280
Gly
Gly
Glu
Glu
Thr
360
Ala
Val
Gly
Asp
Trp
440
Ala
Ala
Arg
Ala

Leu

Ser
Ser
25

Lys
Thr
Glu
Ala
Trp
105
Arg
Glu
Glu
Ser
Asn
185
Met
Met
Leu
Gly
Pro
265
Tyr
Asn
Ser
Val
Pro
345
Val
Ala
Val
Ile
Tyr
425
Phe
Trp
Val
Gly
Glu

505
Asn

Gly
10

Lys
Cys
Tyr
Ala
Gly
90

Cys
Thr
Ile
Val
Pro
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
Lys

Asp

Leu
Gly
Gly
Phe
Lys
75

Leu
Ser
Gly
Leu
Arg
155
Gly
Gln
Ser
Glu
Gly
235
Ile
Asn
Gln
Phe
Ser
315
Cys
Arg
Gly
His
Asn
395
Ser
Arg
Val
Arg
Asp
475
Gly

Pro

Asn

Val
Val
Asp
Tyr
60

Asp
Asp
Gly
Ala
Lys
140
Asn
Phe
Trp
Ser
Gly
220
Gln
Pro
His
Phe
Leu
300
Gly
Asp
Ile
Thr
Ala
380
Gly
Glu
Ser
Asp
Ala
460
Lys
Leu

Phe

Leu

Leu
Asp
Pro
45

Arg
Ile
Ser
Glu
Cys
125
Gly
Pro
Lys
Ser
Pro
205
Ala
Glu
Gln
Ala
Pro
285
Met
Ser
Ser
His
Ala
365
Gly
Pro
Glu
Ser
Glu
445
Gln
Asp
Thr
Ile

Thr

Gly
Leu
30

Gly
Trp
Cys
Cys
Cys
110
Ala
Cys
Pro
Leu
Asn
190
Glu
Thr
Thr
Cys
Glu
270
Gln
Gly
Gln
Lys
Cys
350
Ile
Lys
Tyr
Leu
Thr
430
Asn
Gly
Val
Thr
Trp

510
Phe

Page 15

Leu
15

Gly
Tyr
Arg
Pro
Val
95

Gln
Cys
Pro
Asp
Lys
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
Glu

Trp

Leu
Leu
Val
Pro
Lys
80

Thr
Cys
Arg
Leu
Asn
160
Gly
Pro
Gly
Arg
Thr
240
Asn
Lys
Thr
Asp
Ser
320
Val
Ala
His
Pro
Asp
400
Ser
Gly
Val
Cys
Pro
480
Trp

Leu

Ala



515 520 525
Ser Gly Glu Pro Gly Asn Glu Thr Asn Cys Val Tyr Met Asp Ile Gln
530 535 540
Asp Gln Leu Gln Ser Val Trp Lys Thr Lys Ser Cys Phe Gln Pro Ser
545 550 555 560
Ser Phe Ala Cys Met Met Asp Leu Ser Asp Arg Asn Lys Ala Lys Cys
565 570 575
Asp Asp Pro Gly Ser Leu Glu Asn Gly His Ala Thr Leu His Gly Gln
580 585 590
Ser Ile Asp Gly Phe Tyr Ala Gly Ser Ser Ile Arg Tyr Ser Cys Glu
595 600 605
Val Leu His Tyr Leu Ser Gly Thr Glu Thr Val Thr Cys Thr Thr Asn
610 615 620
Gly Thr Trp Ser Ala Pro Lys Pro Arg Cys Ile Lys Val Ile Thr Cys
625 630 635 640
Gln Asn Pro Pro Val Pro Ser Tyr Gly Ser Val Glu Ile Lys Pro Pro
645 650 655
Ser Arg Thr Asn Ser Ile Ser Arg Val Gly Ser Pro Phe Leu Arg Leu
660 665 670
Pro Arg Leu Pro Leu Pro Leu Ala Arg Ala Ala Lys Pro Pro Pro Lys
675 680 685
Pro Arg Ser Ser Gln Pro Ser Thr Val Asp Leu Ala Ser Lys Val Lys
690 695 700
Leu Pro Glu Gly His Tyr Arg Val Gly Ser Arg Ala Ile Tyr Thr Cys
705 710 715 720
Glu Ser Arg Tyr Tyr Glu Leu Leu Gly Ser Gln Gly Arg Arg Cys Asp
725 730 735
Ser Asn Gly Asn Trp Ser Gly Arg Pro Ala Ser Cys Ile Pro Val Cys
740 745 750
Gly Arg Ser Asp Ser Pro Arg Ser Pro Phe Ile Trp Asn Gly Asn Ser
755 760 765
Thr Glu Ile Gly Gln Trp Pro Trp Gln Ala Gly Ile Ser Arg Trp Leu
770 775 780
Ala Asp His Asn Met Trp Phe Leu Gln Cys Gly Gly Ser Leu Leu Asn
785 790 795 800
Glu Lys Trp Ile Val Thr Ala Ala His Cys Val Thr Tyr Ser Ala Thr
805 810 815
Ala Glu Ile Ile Asp Pro Asn Gln Phe Lys Met Tyr Leu Gly Lys Tyr
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 Thr 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

<21e> 17
Page 16



<211>
<212>
<213>

1128
DNA

<220>
<223>

<400> 17

atgttggtga
tgcagtactc
tcaaaccgat
caaaaaaatg
aaagtttgtt
actacgactg
cacaatacta
tggatgactg
cttgtcacta
gatgtgatgc
gatgacgatt
gtactcgcga
acagacagaa
atgagaaaac
gtgttgagag
aaggatttaa
gcttgccagg
ctcattggaa
acaaaagtga

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

18
375
PRT

<220>
<223>

<400> 18
Met Leu Val
1

Ser Val Val

Phe Pro Asp

35

Thr Cys Lys
50

Tyr Asn Leu

65

Lys

Val Cys

Pro Pro Glu
Pro
115

Gly

Asn Leu

Ile Gly
130
Val Tyr
145

Leu

Ile

Val Thr

Ser Ala Gly

Glu His
195
Val

Gly

Phe Ala

210

ataacgtgtt
tcagcagaca
ttactgaaga
attataattt
gtccgaaatc
aacgcccacc
caactaccag
ctgtctacat
acaggcacgt
cagctgatgt
cgaatccaat
cgtatttgaa
ttcgacccat
cgtttatcac
aagtacagtt
atattacaaa
gtgattctgg
ttgtgtcttt
cagagttttt

Asn Asn
5
Arg Cys
20
Glu Glu

Asn Val

Leu Lys
Pro
85

Thr

Cys

Thr
100
Glu val

Arg Glu

Lys Gln

Val
Ser
Glu
Leu
Glu
70

Lys
Thr
Cys
Ala

Gly

Tachypleus tridentatus

ttcactactg
gcgtagacag
aggaacatgc
actcaaagaa
aagccatgta
aaaacagata
gattattgga
aaaacaagga
gattacagct
attctcggtt
agattttgca
tgacatcgca
ttgtctacct
tggatgggga
accaatatgg
cgtgtatatg
aggtccaatg
cggaaagaaa
agattggatt

Tachypleus tridentatus

Phe Ser

Thr Leu

Leu Cys
40
Asp Cys
55
Ser Ile

Ser Ser

Thr Glu
Ile
120
Ile

Gly

Pro
135

Gly Ile

150

Asn Arg
165
Thr Asp
180
Asn Leu

Thr Ser

His
Val
Tyr

Val

Val Ile

Met Pro

Thr
200
His

Ser

Lys
215

tgtttcccac
tttgttttcc
aaaaatgtct
tcaatatgcg
atttcaagta
ccacccaatc
ggtcgggaag
ggaatcagaa
tcgcactgtg
cgtctgggtg
gttacgtcgg
attctaacgt
tatcgtaagt
acaacagcat
gaacacgagg
tgtgctggcet
atgttgcctg
tgcgcattgce
gcagaacata

Leu
10
Arg

Leu Cys

Ser Gln
25
Ser

Asn Arg

Arg Ile Leu
Phe
75

Ile

Cys Gly
Val
90
Pro

His
Arg Pro
105
His

Asn Thr

Gly Ala Trp
Val
155

Ser

Arg Ser

Thr Ala
170
Ala Asp
185

Asp

Val

Asp Asp

His Glu His

Tachypleus tridentatus pro-clotting enzyme

tcttgatgtc
ctgacgagga
tggattgtag
gctttgaagg
cacaggcacc
ttcctgaagt
cacctattgg
gtgttcagtg
ttgtaaacag
aacacaattt
tgaaacatca
taaatgacac
tgagatacga
ttaacggccc
cctgtagaca
ttgcagatgg
ttaaaaccgg
ctggatttcc

tggtgtag

Tachypleus tridentatus pro-clotting enzyme

Phe Pro Leu
Gln
30
Glu

Arg Arg

Phe Thr
45
Leu Gln
60

Glu

Lys

Gly Ile

Ser Ser Thr

Gln Ile
110
Thr

Lys
Thr Thr
125
Pro Trp Met
140
Gln

Cys Gly

His Cys Val

Phe Val
190
Pro

Ser

Asn
205
Phe Val
220

Page 17

Ser

Leu

tgtggttaga
agaactttgc
aatactttta
cataacaccc
tccagaaacc
gtgtggaatt
agcctggecg
tggtggcgcea
tgcaggaaca
atacagtacc
cgaacacttt
agttacgttt
tgatctagca
atctagtgca

ggcctacgag

cgggaaggat
agagttttat

tggggtttac

Leu Met
15
Phe Val

Glu Gly

Asn Asp

Thr Pro
80
Gln Ala
95
Pro Pro

Arg Ile

Thr Ala

Ala
160
Asn

Gly

Val
175
Arg Leu

Ile Asp

Ala Thr

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

1020
1080
1128



Tyr Leu Asn

225
Thr

Asp Arg

Asp Asp Leu

Ala Phe Asn

275

Ile Trp Glu
290

Ile Thr

305

Ala

Asn

Cys Gln

Gly Glu Phe

Leu Pro Gly
355
Ile Ala

370

Trp

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

19
1128
DNA

<220>
<223>

<400> 19
atgttggtga
tgcagtagtc
tcaaaccgat
caaaaaaatg
aaagtttgtt
actacaactg
cgtaatatta
tggatggctg
cttgtcacca
gatgtgatgc
aatgacagtt
gtgctcgcga
acgcacaaaa
atgagaaacc
gtattacgag
aaggatttaa
gcttgccagg
ctcgttggaa
acaaaagtga

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

20
375
PRT

<220>

<223>

<400> 20

Asp Ile

Ala

Ile Leu

230

Ile Arg
245
Ala Met
260
Gly Pro

His Glu

Val Tyr

Pro
Arg
Ser
Ala

Met

Ile Cys

Lys Pro
Ala
280
Arg

Ser

Cys
295

Cys Ala

310

Gly Asp
325
Tyr Leu
340
Phe Pro

Glu His

ataacatgtt
tcggcagaca
ttactaacga
attataattt
gtccgaaaca
aacgaccgcc
caactaccag
ctgtctatat
acaggcacgt
gagctgacgt
cagatccaat
cgtatttgaa
ttaaaccaat
catttgtcgc
aagtgcagtt
atattacaaa
gtgattctgg
ttgtgtcttt
ccgaattttt

Ser
Ile
Gly

Met

Gly Gly

Gly Ile

Val Tyr
360
Val
375

Limulus polyphemus

ttcattgctg
gcgtagacag
tggaatatgt
actgaaagaa
aagtattgta
aatacggata
gattattgga
caaacaagga
gattacagca
attctcggtt
tgattttgca
tgatatcgca
ttgtctacct
cggatgggga
accaatatgg
cgtgtatatg
aggtccaatg
cggaaagaaa
agattggatt

Limulus polyphemus

Thr Asn
235

Tyr

Leu

Pro
250
Ile

Leu

Phe
265
Val

Thr

Leu Arg

Gln Ala Tyr

Phe Ala
315
Met

Gly

Met
330
Ser

Pro

Val
345
Thr

Phe

Lys Vval

tgtttcccac
tttgttttcc
aaagatgttt
tcaatatgcg
aatccaataa
ccatccaatc
gggcaggaag
ggaatcagaa
tcgcactgtg
cgcctaggtg
gttacgtcag
attctgaagt
tatgaaagct
acaacagcat
ggacacgagc
tgtgctgggt
atgttgcctg
tgcgegttgce
gcagtaaata

Asp Thr Val

Arg Lys Leu

Gly Trp Gly

270

Glu Val Gln
285

Glu Lys

300

Asp

Asp

Gly Gly

Leu Pro Val

Gly Lys Lys

350
Phe

Thr Glu

365

Limulus polyphemus pro-clotting enzyme

tcctgatgtc
ccgatgatga
tgaattgtag
gttttgaagg
cagaagcacc
ttcctaaaca
caacacctgg
gtgttcagtg
ttgtaaacag
aacacaattt
tgaaacatca
taaacgacac
taaggtatga
ttaatggccc
cctgcaggca
atgcagatgg
ataaaagcgg
ctggatttcc

tggtgtag

Limulus polyphemus pro-clotting enzyme

Thr Phe
240
Arg Tyr
255
Thr Thr

Leu Pro

Leu Asn

Lys Asp
320
Lys Thr
335
Cys Ala

Leu Asp

tatgtttagc
agaatcatgc
agatctttta
cataacaccc
tccaaaaacc
gtgtggaaat
agcctggccc
tggaggtgcg
tttaggaaca
atatagcacc
tgaaaacttt
tgttacgttt
ggatctagca
atctagtgca
ggcctacgag
cggtaaagat
gaacttttat
tggggtttac

Met Leu Val Asn Asn Met Phe Ser Leu Leu Cys Phe Pro Leu Leu Met

1

5

10

15

Ser Met Phe Ser Cys Ser Ser Leu Gly Arg Gln Arg Arg Gln Phe Val

20

25

30

Phe Pro Asp Asp Glu Glu Ser Cys Ser Asn Arg Phe Thr Asn Asp Gly

35

40

45
Page 18

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

1020
1080
1128



Ile Cys Lys Asp Val Leu Asn Cys Arg
50 55
Tyr Asn Leu Leu Lys Glu Ser Ile Cys
65 70
Lys Val Cys Cys Pro Lys Gln Ser Ile
85
Pro Pro Lys Thr Thr Thr Thr Glu Arg
100 105
Asn Leu Pro Lys Gln Cys Gly Asn Arg
115 120
Ile Gly Gly Gln Glu Ala Thr Pro Gly
130 135
Val Tyr Ile Lys Gln Gly Gly Ile Arg
145 150
Leu Val Thr Asn Arg His Val Ile Thr
165
Ser Leu Gly Thr Asp Val Met Arg Ala
180 185
Gly Glu His Asn Leu Tyr Ser Thr Asn
195 200
Phe Ala Val Thr Ser Val Lys His His
210 215
Tyr Leu Asn Asp Ile Ala Ile Leu Lys
225 230
Thr His Lys Ile Lys Pro Ile Cys Leu
245
Glu Asp Leu Ala Met Arg Asn Pro Phe
260 265
Ala Phe Asn Gly Pro Ser Ser Ala Val
275 280
Ile Trp Gly His Glu Pro Cys Arg Gln
290 295
Ile Thr Asn Val Tyr Met Cys Ala Gly
305 310
Ala Cys Gln Gly Asp Ser Gly Gly Pro
325
Gly Asn Phe Tyr Leu Val Gly Ile Val
340 345
Leu Pro Gly Phe Pro Gly Val Tyr Thr
355 360
Trp Ile Ala Val Asn Met Val
370 375

<210> 21

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> designed primer (primer 1)

<400> 21
gggaccggta gaggagtaga tctgggc

<210> 22

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> designed primer (primer 2)

<400> 22
gggctcgagt cattaaatga actgcctaat

Asp
Gly
Val
90

Pro
Asn
Ala
Ser
Ala
170
Asp
Asp
Glu
Leu
Pro
250
Val
Leu
Ala
Tyr
Met
330

Ser

Lys

Leu
Phe
75

Asn
Pro
Ile
Trp
Val
155
Ser
Val
Ser
Asn
Asn
235
Tyr
Ala
Arg
Tyr
Ala
315
Met

Phe

Val

Leu Gln
60
Glu Gly

Pro Ile
Ile Arg

Thr Thr
125

Pro Trp

140

Gln Cys

His Cys
Phe Ser
Ser Asp
205
Phe Val
220
Asp Thr
Glu Ser
Gly Trp
Glu Vval
285
Glu Lys
300
Asp Gly
Leu Pro

Gly Lys

Thr Glu
365

Lys
Ile
Thr
Ile
110
Thr
Met
Gly
Val
Val
190
Pro
Leu
Val
Leu
Gly
270
Gln
Asp
Gly
Asp
Lys

350
Phe

Page 19

Asn
Thr
Glu
95

Pro
Arg
Ala
Gly
Val
175
Arg
Ile
Ala
Thr
Arg
255
Thr
Leu
Leu
Lys
Lys
335
Cys

Leu

Asp
Pro
80

Ala
Ser
Ile
Ala
Ala
160
Asn
Leu
Asp
Thr
Phe
240
Tyr
Thr
Pro
Asn
Asp
320
Ser

Ala

Asp

27

30



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

<220>
<223>

<400>

23

39

DNA

Artificial Sequence

designed primer (primer 3)

23

ggggaattca agcttgccac catggtctta gcgtcgttt

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

<220>
<223>

<400>

24

49

DNA

Artificial Sequence

designed primer (primer 4)

24

gccctcgatg tgatggtgat ggtggtggga ctgaactgga cgcatttgt

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

<220>
<223>

<400>

25

28

DNA

Artificial Sequence

designed primer (primer 5)

25

agaagaggag tagatctggg cttgtgtg

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

<220>
<223>

<400>

26

30

DNA

Artificial Sequence

designed primer (primer 6)

26

gggaccggtc accaccatca ccatcacatc

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

<220>
<223>

<400>

27

30

DNA

Artificial Sequence

designed primer (primer 7)

27

tctagattat caaatgaact gcctaatcca

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

<220>
<223>

<400>

28

18

DNA

Artificial Sequence

BGH reverse primer

28

tagaaggcac agtcgagg

Page 20

39

49

28

30

30

18



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

<220>
<223>

<400>

29

24

DNA

Artificial Sequence

designed primer (primer 8)

29

agcctctget aaccatgttc atgce

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

<220>
<223>

<400>

30

27

DNA

Artificial Sequence

designed primer (primer 9)

30

gggaccggtg tgggggtcct cttcccc

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

<220>
<223>

<400>

31

30

DNA

Artificial Sequence

designed primer (primer 10)

31

gggctcgagt tagttagtga cggcatgatc

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

<220>
<223>

<400>

32

35

DNA

Artificial Sequence

designed primer (primer 11)

32

cttccttatc ggaggtcgaa agttgacccc aactc

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

<220>
<223>

<400>

33

35

DNA

Artificial Sequence

designed primer (primer 12)

33

cagtgggcag ctgacaaaat gtacttgtta ctgat

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

<220>
<223>

<400>

34

57

DNA

Artificial Sequence

designed primer (primer 13)

34

24

27

30

35

35

Page 21



gggaccggtc accaccatca ccatcacatc gagggcagaa gaggagtaga tctgggc 57

<210> 35

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> designed primer (primer 14)

<400> 35
gggctcgagt caaatgaact gccgaatcca cgata

<210> 36

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> designed primer (primer 15)

<400> 36
ggggaattca agcttgccac catggcgtgg atttgtgtg

<210> 37

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> designed primer (primer 16)

<400> 37
acctccaatg aggaagcagt gggcagcaga caa

<210> 38

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> designed primer (primer 17)

<400> 38
ttgtctgectg cccactgett cctcattgga ggt

<210> 39

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> designed primer (primer 18)

<400> 39
gggctcgagt cagttagtga ctgcctggtc taacg

<210> 40

<211> 48

<212> DNA

<213> Artificial Sequence

<220>
<223> designed primer (primer 19)

35

39

33

33

35

Page 22



<400>

40

gggctcgagt cagtgatggt gatggtggtg gttagtgact gcctggtc

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

<220>
<223>

<400>

41

35

DNA

Artificial Sequence

designed primer (primer 20)

41

gggaccggtg tggggatcat ctttcctaag acaca

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

<220>
<223>

<400>

42

23

DNA

Artificial Sequence

designed primer (primer 21)

42

caccagccac caccttctga tag

Page 23

48

35

23



