SEQUENCE LISTING

Polypeptides Having Antimicrobial Activity

misc_feature

<110> XNovozymes BA/S
<120
<130> 10803.204-WO
<1l60> 5O
<170> PatentiIn version 3.3
<210> 1
<211> 287
<212> DNA
<213> Areniccla marina
<220>
<221> (D8
<2225 {1}..(297)
<220>
<221> gig peptide
<222> (1) ..{57)
<220>
<221> mat_peptide
<222> (151} ..{297)
<400> 1
atg aag ttt tte tta ceg att
Met Lys Phe Phe Leu Pro Ile
-50 ~-45
gcc atg gea act tct gat act
Ala Met Ala Thr Ser Asp Thr
~30
tce ate atg cta ccg tik gty
Ser Ile Met Leu Pro Phe Xaa
-15
coe cgg age tgg cta tgt aac
Pro Arg Ser Trp Leu Cys Asn
-1 1 5
rct tat tge aag ctg ttg ggt
Xaa Tyr Cys Lys Leu Leu Gly
15 20
grc ga¢ tgg aas ggr tac tgt
Xaa Asp Trp Xaa Xaa Tyr Cys
. 35
gat agg tgt
Asp Arg Cys
<210> 2
<211> 399
. <212> PRT
<213> Arenicola marina
<220>
<221>

atg
Met

gag
lu

gaa
Glu

tgg
Trp

aac
Asn

tag
Tyx

atc
Il=

cce
Pro

gat
Asp
~-10

ttg

Leu

age
Ser

tgc
Cys

goo
Ala

agtt
val
-25

gac
Asp

ggc
Gly

cga
Arg

cac

His
40

ttyg
Leu
-40

gaa
Glu

Etg
Leu

cat
His

ggt
Gly
25

gac
Asp

goa
Ala

ccg
Pro

ctg
Leu

gac
Asp
10

ggt
Gly

ggt
Gly

ttt
Phe

gaa
Glu

gag
Giu

wte
Xaa

tge
Cys
mgc
Xaza

gct
Ala

gag
Glu

aaa
Lys
-5

ggc
Gly

tgt
Cys

agc
Ser

goe
Ala

gaa
alu
-20

oot
Pro

tgt
Cys

gct
Ala

ocw
Xaa
45

gtc
Val
-35

ctt
Leu

atc
Ile

ata
Tle

g9g
Gly
30

aca
Thr

48

96

144

i92

240

288

297



<222>
<223>

<220
<221>
222>
<223>

<220>
«221>
«222%
<223>

<220
<221
<224>
<223>

<220
<221>
<222>
<223=

<220
221>
<222
<223>

<220>
<221>
<222
<223>

<220>
<221>
<222>
<223

<400>

Met Lys

-50

Ala Met

Sexr Ile

Pro Arg

Xaa Tyr

15

Xaa Asp

Asp Arg

(-12) .. {-12)
The 'Xaa' at

misgc_feature
(11} .. 40
The 'Xaa' at

misc_feature
(15) .. (15)
The 'Xaa' at

misc_feature
(31)..{(31)
The *Xaa' at

misc_feature
{34)..({34)
The 'Xaa' at

misc_feature
(35).. (35}
The 'Xaa' at

misc feature
(43) .. (43)
The 'Xaa' at

misc_feature
(45) .. (45)
The 'Xaa' at

2

Phe Phe Leu

Ala Thr Ser
~-30

Met Leu Pro
-15

Ser Trp Leu

Cys Lys Leu

Trp Xaa Xaa
35

Cys

location

location

location

location

location

location

location

location

Pro
45

Asp

Phe

Cys

Leu

20

Tyr

stands

stands

stands

stands

stands

stands

stands

Ile
Pro
Asp
-1C
Leu

Ser

Cys

ala

val

-25

AsD

Gly

Arg

His
40

for

for

for

for

for

-12 stands for Vval.

Leu

-40

Glu

Leu

His

Gly

Asp

Ile,

Ala,

Gly,

Livs,

Gly.

Ser,

Pro.

or Phe.

or Thr.

or ASD.

or Asn.

or Arg.

Phe

Glu

Glu

Xaa

Cys

Xaa

Ala

a8liu

Lys

-5

Gly

Cys

Ser

val
-35

Leu

Ile

Gly
30

Thr



210> 3

«211> 2997
<21ld> DNA
<2135

220>

<221>
<222>

<220>

<221>
<222>

<220

<221>
<222>

<400>

3

cDs
(1)..(287)

atg aag ttt

Met
~50

gce
Ala

tce
Ser

[aYats]
Pro

act
Thr
15

ggc
Gly

gat
Asp

Lys

atg
Met:

atc
Ile

cgg
Arg
-1

tat

gac
Asp

agg
Arg

<210= 4
<211l= 8
«212> P

<213>

«<400> 4

Phe

gra
Ala

atg
Met

agc
Ser

tgc
Cys

tgy
Trp

gt

Cys

=4
RT

Met Liys Fhe

~50

Ala Met Ala

Ser Ile Met

tte
Fhe

act
Thr

cta
Lieu
-15

tgg
Trp

aag
Lys

aag
Liys

Phe

Thx

Leuw
-15

Arenicola marina

gig peptide
{1)..(57)

mat_peptide
{151} .. {287)

tta ccg
Leu Pro
-45

tet gat
Sexr Asp
-30

ccg Lttt
Pro Phe

cta tgt
Leu Cys

ctg ttg
Leu Leu
20

gga tac
Gly Tyr

Arsnicola marina

Leu Pro
-45

Ser Asp
-30

Pro Phe

att atg
Ile Mekt

act gag
Thr Glu

gtt gaa
val Glu

aac tgg
Asn TTrp
5

ggt aac
Gly Asn

tgt tac
Cys Tyr

Ile Met

Thr Glu

Val Glu

ate geo
Ile 2la

cec gttt
Pro Val
-25

gat gac
hAsp Asp
~10

ttg gge
Leu Gly

age cga
Ser Arg

tgc cac

Cys His
40

Ile Ala

Pro Val
: -25

Asp Asp
-10

ttg geca ttt
Leu Ala Phe
-40

gaa cog gaa
Glu Pro Glu

ttg ctg gag
Leu Leu Glu

cat gac ttc
His Asp Phe
10

ggt ggt tgc
Gly Gly Cys
25

gac ggt cgc
Asp Gly Arg

Leu Ala Phe
40

‘Glu Pro Glu

Leu Leu Glu

get geco
Ala Ala

gag gaa
Gglu Glu
-20

aaa oot
Lys Pro
-5

ggc tgt
Gly Cys

tgt get
Cys Ala

age cca
Ser Pro
45

Ala Ala

Glu Glu
-20

Lys Pro
-5

gta
Val
~35

ctt

Leu

atc
Ile

ata
Ile

ggg
@ly
30

acc
Thr

Val
-35

Leu

Ile

£8

96

144

1982

240

288

237



Ero

Thr
15

Gly

Arg Ser Trp Leu Cys Asn Trp Leu Gly His Asp Phe Gly Cys Ile
-1 1 5 10

Tyr Cys Lys Leu Leu Gly Asn Ser Arg Gly Gly Cys Cys Ala Gly
20 25 30

Asp Trp Lys Gly Tyr Cys Tyr Cys His Asp Gly Arg Ser Pro Thr
35 40 45

Asp Arg Cys
<210> 5
<21i> 297

<212» DNA
<213> Arenicola marina

<220
<221 CDE
<222> (1} ..{297)

<220>
«221> sig peptide
<222 (1y..(57)

<220>
<221> mat_peptide
«222> (151)..(297)

<400 5

atg
Metb
~50

gea

Ala

tcco
Ser

ccc
Pro

aag ttt tte tta cog att atg atc geoe ttg gea ttt get geoe gte

iiys Phe Phe Leu Pro Ile Met Ile Ala Leu Ala Phe Ala Ala Val

-45 ~-40 -35

atg geca act gct gat act gag ccc gtt gaa ccg gaa gag gaa Ctt

Met Ala Thr Ala Asp Thr Glu Pro Val Glu Pro Glu Glu Glu Leu
~-30 -25 -20

atc atg cta cecg ttt gtt gaa gat gac ttg ctg gag aaa cct atc
Ile Met Leu Pro Phe Val Glu Asp Asp Leu Leu Glu Lys Pro Ile
-15 ~10 -5

cgg age tgg ota tgt aac tgg ttg gge cat gac tto gge tgt ata
Arg Ser Trp Leu Cys BAsn Trp Leu Gly His Asp Phe Gly Cys Ile
-1 1 5 10

act tat tge aag ctg ttg ggt aac agce cga ggt ggt tge tgt get ggg

Thr Tyr Cys Lys Leu Leu Gly Asn Sexr Arg Gly Gly Cys Cys Ala Gly

15 20 25 30

gac gac tgg aag gga tac tgt tac tge cac gas ggt age age cet acc

hzp Asp Trp Lys Gly Tyr Cys Tyr Cys His Rgp Gly Ser Ser Pro Thr
35 40 £5

gat agg tgt

Asp Arg Cys

«210> 6

<211> 99

48

96

144

192

240

288

287



<212» PRT

<213> Arenicola marina

<400> 6

Met Lys Phe Phe bheu Pro

-50 -45

Ala Met Ala Thr ARla Asp
~30

Ser Ile Met Leu Pro Phe

-15
Pro Arg Ser Trp Leu Cys
-1 1

Thr Tyr Cys Lys Leu Leu

15 20

Asp Agp Trp Lys Gly Tyr
35

Asp Arg Cys

<210> 7

<211> 287

<212> DNA

<213> Arenicolz marina

<220

<221> CDS

«222> (1} ..{297)

<220>

<221> sig peptide

«222> (1)..(57)

<220>

<221> mat_ peptide

<222» (151)..(287)

<400> 7

atg aag ttt tte tta ccg

Met Lys Phe Phe Leu Pro

-50 ~-45

gce atg grva act got ga

Ala Met Ala Thr Ala Asp
-390

tce ata atg cta cecg ttt

ger Ile Met Leu Pro Fhe

-15
coe cgg age tgg cta tgt
Pro Arg Ser Trp Leu Cys
-1 1

Ile Meb

Thr

Val

Asn

Glu

Glu

Trp

Gly hsn

Cvs

att
Ile

act
Thr

gtt
Val

aac
Asn

Tyr

atg
Met

gag
Glu

gaa
Glu

tgg
Trp

Tle

Pro

BAsp
-10

Leu

Ser

Cys

atc
Ile

cce
Pro

gat
Asp
~10

tty
Lieu

Ala

val
~28

BEp

Gly

Arg

His
40

goge
Ala

gtt
Val
-25

gac

Asp

ggc
Gly

Len
4 G

Glu

Leu

His

Gly

AsSp

ttg
Leu
-40

gaa

Glu

ttg
Len

cat
His

ala
Pro
Leun
Aép
10

Gly

Gly

gca
Alzm

cag
Pro

ctg
Leu

gac
Asp
10

Fhe

Glu

Glu

Phe

Cys

ser

ttt
Phe

gaa
Glu

gag
Glu

tte
Phe

Ala

Gin

Lys
-5

Gly

Cys

Ser

gckt
Ala

gag
Glu

aaa
Lys
-5

ggc
Gly

Ala

Glu
-20

Pro

Cys

Ala

Pro
45

gcc
Ala

gaa
Glu
-20

cet

Pro

tgt
Cys

Val
-35

Leu

Ile

Ile

Gly

Thr

gto
Val
-35

ctt

Leu

atc
Ile

ata
Ile

48

o6

144

192



act tat tge aag ctg ttg
Thy Tyr Cys Lys Leu Leu

15

20

ggc gac tgg aac ggg tac

Gly Asp Trp Asn Gly Tyr
35

gat agg tgt

Asp Arg Cys

<210> 8

<211> 9%

<212> PRT

<213> Arenicola marina

<400>

8

Met Lys Phe Phe Leu Pro

-50

-45

Ala Met Ala Thr Ala Asp

-36

Ser Ile Met Léu Pro Phe

-15

Pro Arg Ser Trp Leu Cys

~1

Thr Tyr Cys Lys Leu Leu

15

20

Gly Asp Trp Asn Gly Tyr

35

Asp Arg Cys

<210>
<21l>
<212>
<213>

<220>
<221>
<222>

<220>
<221>
<232 >

<220>
<221
<222>

9

297

DNA

Arenicola marina

cDs

{1).. (297
sig peptide
(1)..1(57)
mat_peptide
{151} .. (297)

ggt
Gly

tgt
Cys

Ile

Thr

Val

Asn

Gly

Cys

aac
Asn

tac
Tyr

Met

Glu

Glu

Txrp

Asu

Tyr

age
Ser

tge
Cys

Ile

Pro

Asp

~10

Leu

Ser

Cye

cga
Arg

cac
His
40

Ala

val

-25

Asp

Gly

Arg

His
40

ggt ggt
Gly Gly
25

gac ggt
Asp Gly

Leu Ala

~-40

Glu Pro

Leu Leu

His Bsp

Gly Gly

Asp Gly

tge tot

=

Cys Cys

cge age
Arg Ser

The aAla

Gilu Glu

Glu Liys

-5

Phe Gly

Cys Cys

Arg Ser

gct
Ala

coca
Pro
45

Ala

Glu

-20

Pro

Cys

Ala

Pro
45

g99
Gly
30

ace
Thr

Val
-35

Leu

Ile

Tle

Gly

30

Thr

240

288

297



- <400
atyg aag ttt

Met
-50

geo
Ala

[l els
Ser

cCC
Pro

got
Ala
15

gge
Gly

gat
Asp

Lys

atg
Met

atc
Ile

cgg
Arg
-1

tat
Tyr

gac
Asp

agy
Arg

<210>
<21i>

<212>
<21i3>

<400>

9

Phe

gea
Ala

atg
Met

age
Ser
1

tgo
Cys

tgg
Trp

tgt
Cys

10
99
PRT
Arenicola marina

10

Met Lys Phe

~-50

Ala

Ser

Ala
15

Gly

Asp

<210
<211>

Met

Ile

Arg

-1

Tyr

Asp

Arg

Ala

Met

Ser

Cys

Trp

Cys

11
255

ttco
Phe

act
Thr

cta
Leu
-15

tgg

iy

aag
Liys

aag
Liys

Phe

Thr

Leu
-15

Trp

Iiys

Lys

tta
Leu

gct
2ls
-30

ccyg

Pro

cta
Leu

ctg
Leu

gga
Gly
35

Lieu

Ala

-30

Pro

Len

Lieu

Gly
35

QUg
Pro
-45

gat
Asp

ttt
Phe

tgt

s}

Cys

ttg
Leu
20

tac
Tyr

Pro
-45

Asp

Phe

Cys

Leu

20

Tyr

att
Ile

act
Thr

gtoc
Val

aac
Asn

ggt
Gly

tgt
Cys

Ile

Thr

val

ASTL

Gly

Cys

atg
Meat

gag
Glu

gaa
Glu

tgg
Trp

aac
Asn

tac
Tyr

Met

Glu

Gliu

Trp

Agn

Tyr

atc
Ile

coc
Pro

gat
Agp
-19

ttg

Leu

agc
Ser

tgo
Cys

Ile

Pro

Asp

~10

Leu

Ser

Cys

goco
Ala

gtt
Val
-25

gac

Asp

ggc
Gly

oga
Arg

cac
His
40

Ala

Val

-25

Asp

Gly

Arg

His
40

ttg
Leu
-40
gaa
@lu

ttg
Leu

cat
His

ggt
Gly
25

gac
Asp

Leu
-40

Glu

Lieu

His

Gly

25

Asp

gca
Ala

ccg
BPro

ctg
Leu

gac
Asp
16

ggt
Gly

agt
Gly

Ala

Pro

Leu

Gly

ttt
BPhe

gaa
Glu

gag
Glu

atec
Ile

tge
Cys

cge
Arg

Phe

Glu

Glu

Ile

Cys

Arg

gct
Ala

gzg
Giu

aaa
Lys
-5

ggce
Gly

tgt
Cys

aga
Ser

Bla

Glu

Liys

-5

Gly

Cys

Ser

gog
Ala

gaa
Glu
-20

cct

Pro

tgt
Cys

gek
Ala

cct
Bro
45

Ala

Glu

~20

Pro

Cys

bhla

Pro
45

gtc
Val
-35
ctt
Lewn

atc
Ile

ata
Ile

999
Gly
30

aco
Thr

val

-35

Leu

Ile

Ile

Gly

Thr

48

1)

144

192

240

288

297



<212>

DA

ttg
Leu

caa
Gln

cag
Gin

aag
Lys
15

tge
Cys

«213> Arenicola marina

<220>

<221> (D8

<222> (1) ..(255)

<220>

=221> slg peptide

<222> (1) ..(83)

<220>

<221> mat_peptide

«222> (118)..(255)

<400> 11

atg aac caa atc aca

Met Asnm Gln Ile Thr

-35
gca acc gkt acg gga
Ala Thr val Thr Gly
-20

gtt tee caa cet gaa

Val Ser Gin Pro Glu
-5

gce cac tgo tat cte

Ala His Cys Tyr Leu

10

gaa cac agce ggt aaa

Glu His Sexr Gly Lys

30
gat ggc tgc aag age
Asp Gly Cys Lys Ser
45

<210> 12

<211l> B85

<212> PRT

<213> Arenicola marina

400> 12

Met Asn Gln

Ala

Val

Thx

Ser

Ala His

10

Glu His

Val

Gln

-5

Cys

Ser

Ile

Thr
-20

Pro

Ty:

Gly

Thr

~-35

Gly

Glu

Leu

Lys

30

Leu

Gln

Gln

Liys

15

Cys

ckg
Leu

tct
Ser

cga
Aryg
-1

cag

Gin

ottt
Leu

Leu

Ser

Arg

-1

Gln

Leu

atg
Met

ctyg
Leu

ggt
Gly

tat
Tyr

tge
Cys

Met

Leu

Gly

Tyr

Cys

ttg
Leu

gat
Asp
-15

tag
Txp

gac
Asp

tac
Tyr

Leu

hsp
-15

Txp

Asp

Tyr

cta gtec
Leu Val
-30

gac gaa
Asp Glu

tge tgg
Cys Trp

agy ggc
Arg Gly

gac cat
Asp His
35

Leu Val
-30

Asp Glu

Cys Trp

Arg Gly
20

goo
Ala

agae
Ser

cag
Gin

tgc
Cys

ggt
Gly

Ala

Ser

Gln

Cys

Gly

gto
Val

gat
Asp

tgg
Trp

tgt
Cys

ggc
Gly

val
Asp
Trp
Cys

Gly

get
Ala

gtt
Val
-10

ada

Thr

ggt
Gly

oo
Pro

Ala

Val

-10

Thx

Gly

Pra

gt.c
val
-25
gaa
Glu

tgt
Cys

gt
Val

cte
Leu
49

Val
-25

Glu

Cys

val

Leu
40

atg
Met

aac
Asn

gat
Asp

gga
Gly
25

gcc
Ala

Met

Az

Asp’

Gly
25

Ala

48

96

192

240

255



Asp Gly Cys Lys Ser

«210>
<21
<212>
<2135

<220>
<221>
<222>

<220
<221 >
<222

<220>
<221>
222>

<400>
atg aag caa
Met Lys Gln

gca
Ala

gtt
Val

gcc
Ala
10

‘gaz

Glu

gcc
Ala

aca
Thy

Lo
Sexr

aac
Asn

cac
His

gge
Gly

«210>
<211l>
212>

<213 >

<400>

i3
255
DNA

45

Areniccola marina

CcDS

{1) .. (255)

sig_peptide

{1)..{63)

mat_peptide
(118) .. (255}

13

gtt
Val

caa
Gln
-5

tge
Cys

agc
Ser

tge
Cys

14
85
PRT

14

Met ILys Glno

Ala Thr Val

Vval Ser Glo

-5

ctc
Leu

acyg
Thx
-20

tct
Ser

ttt
Phe

ggt
Gly

acy
Thr
45

Leu

Thr
~20

Ser

atc
Tle
-35

gea

Ala

gaa
Giu

ttc
Phe

aaa
Lys
30

cge
Arg

Ile
~35

Ala

Glu

ttyg
Leu

cag
Gln

cag
Gln

aagqg
Lys
15

tge
Cys

Arenicola marina

Gln

Gln

ctg
Len

tac
Ser

cgc
Arg
-1

cag
Gln

ctt
Leu

Leu

Ser

Arg
-1

atg
Met

ctg
Leu

cag
Gln

tth
Phe

tgc
Cys

Met

Leu

Gln
i

ttg
Leu

gat
Asp
~15

tygy
Trp

gat
Asp

tac
Tvr

Leu

Asp
-15

Txrp

ctg
Lieu
=30

gac
Asp

tgc
Cys

aac
Agn

gac
Asp

gte
Val

gaa
Glu

tgg
Trp

ggc
Gly

cat
His

Leu Val
-30

gce atg
Ala Ile

age gat
Ser Asp

gag tgg
Glu Trp

tge tgt
Cys Cys

gga ggc
Gly Gly

hla Ile

Asp Glu Sexr Asp

gct
Ala

gtt
Val
-10

tca
Ser

ggt
Gly

ccoc
Pro

Ala

Val
-10

Cys Trp Glu Trp Ser
5

2

gtc
Val
25

gat
Agp

tgt
Cys

gtt
Val

ctec
Leu
40

Val
-25

Asp

Cys

atyg
Met

atc
Ile

gat
Asp

999
Gly

goo
Ala

Metb

Ile

Asp

48

96

144

192

240

255



Ala Asn Cys Phe Phe Lys Gln Phe Asp &sn G

10

i5

1y Cys Cys Gly Val
20

Gly
25

@Glu His Ser Gly Lys Cys Leu Cys Tyr Asp His Gly Gly Pro Leu Ala

30

Ala Gly Cys Thr Arg

45

<210> 15

<21l» 255

<212> DNA

<213> Arenicola marina

<220

<221l> CDS

<222>  {1)..{255)

<220>

<221> =sig peptide

<222> (1)..({63)

220>

<221> mat_peptide

<222> (112} ..(255}

<400> 15

atg aaa aac ata aca ttg

Met Lys Asn Ile Thr Leu
-35

gca acc gttt atg goa acg

ala Thr Val Met Ala Thr

-20

cayg .¢cca gag cag cgg ctt

Gln Pro Glu Gln Arg Leu

-5 -1 1

tge tgg tgg teg cat cag

Cys Trp Trp Ser His Gln

15

caltr aaa tge cte tge tat

His Lys Cys Leu Cys Tyr
30

att agg gaa gty ctg

Tle Axrg Glu Val Leu

45

<218>= 186

<211l> 85

<212> PRT

«213> Arenicola marina

<400> 16

Met Lys Asn Ile Thr Leu Leu Met Leu Leu val Ala Vval Phe Val Met

-35

ctg
Leu

coh
Pro
-15

tgg
Trp

aac
Asn

gtg
Val

atg
Metb
-30

cta
Leu

tgt
Cys

ggc
Gly

agt
Ser
35

-30

cty
Leu

gat
Asp

tto
Phe

tgt
Cys
20

agt

=

Gly

35

ctg
Leu

gge
Gly

gag
@lu

tgt
Cys

ggc
Gly

gtk
val

gat
Asp

tgg
Trp

ggc
Gly

coc
Pro

- 10 -

geo
Ala

att
Ile
~10

tca

Ser

gtt
Val

cto
Leu

gto tte
Val Phe
-25

gaa geoc
Glu Ala

tgt gat
Cys Asp

ggce gaa
Gly Glu
25

gca gct

Ala Ala
40

~-25

40

gte
Vval

gtt
Val

gte
Val
10

aac

Asn

gge
Gly

atg
Met

tce
Ser

aga
Arg

aza
Lys

tge
Cys

48

96

144

192

240

255



- Ala Thr val Met ala Thr
-20

Gln Pro Glu Gim Arg Leu

-5

-1 1

Cys Trp Trp Ser His Gln

15

His Lys Cys Leu Cys Tyr

30

Ile Arg Glu Val Leu

45

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

<220>
<221>
222>

<220%
<221>
<222>

<220
<221>
<222

«<400>
atyg aag
Met Lys

gca ace
Ala Thr
-20

cag cca
Gln Pro
-5

tge tgg
Cys Trp

cat aac
His Asn

att agg
Ile Arg

<210>

17

2558

DNA

Arenicola marina

cDs
{1) .. (255}

sig _peptide
(1)..(63)

mat peptide
(112) .. (255)

17

aac zta acg ttg
Asn Ile Thr Leu
-35

gtt atg geca acg
Val Met Ala Thr

gag cag cgt cat
Glu Gln Arg His

tgg tecg cat cag
Trp Ser His Gin
15

tge cte tge tat

Cys Leu Cys Tyx
10

gaa gtg ctg
Glu val Leu

18

Pro Leu Asp Gly Asp

-15

Trp Cys Phe Glu Trp
5

Asn Gly Cys Cys Gly

20

Val Ser Gly Gly Pro

ctg
Leu

oot
Pro
-15

tgg
Trp

aac
Asn

gag
Giu

35

atg
Met
-30

cta

oty
Leu

gat

Leu Asp

gt
Cys

gge
Gly

agt
Ser
35

tte
Phe

tgt
Cys
20

ggt
Gly

ctg gtt
Leu Val

ggc gat
Gly Asp

gag tagy
Glu Trp

tgt ggc
Cys Gly

gge coa
aly Pro

- 11 =

Ile
-10

Ser

Val

Ley

gcc
Ala

att
Tle
-10

tca

Ser

gtt
Val

cte
Letu

Gluy 2la Val Ser

Cys Asp Val Arg

10

Gly Glu Asn Lys

25

Ala Ala Gly Cys

40

gtc
Val
-25

gaa
Glu

tgt
Cys

ggc
Gly

goo
Ala
40

gtc
Val

gce
Ala

gat
Asp

gaa
Glu
25

gct
Ala

gte
Val

gtt
val

gte
Val
10

aac

Asn

ggc
Gly

atg
Met

tco
Sexr

aza
Lys

aaa
Liysg

tge
Cvs

48

86

192

240

255



<«211>
<212>
<213

<404

Met Liys Asn
-35

Ala

Gln

-5

Cys

His

Ile

Thr

-20

Pro

Trp

Asn

Arg Glu

45

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

<220>
<221>
<222>

<220»
<221>
<222>

<220>
<221>
<222>

<400>

atg
Met

gcoa
Ala

cag
Gin
-5

tgeo
Cys

aat
Asn

aag
Lys

acc
Thr
-20

cog

Pro

togg
Trp

aac
Asn

85
PRT

Arenicola marina

18

30

12
255
DNA

Val

Glu

Trp

Cys

Lie

Met

Gln

Sex

i5

Leu

val

Thr Leu

Ala

Thr

Arg His

-1

His

Cys Tyr

Leu

1

Gln

Arenicola wmarina

cba

{1}..(255)

sig_peptide

(1)..(63)

mat_peptide
(112) .. (255)

19
aat
Asn
-35

gt
Val

gag
Giua

tgy
Trp

tgc
Cys

ata
Ile

atg
Met

cag
Gln

tog
Ser
15

cte
Leu

aca
Thr

goa
Ala

cgt
Arg
-1

cat

His

tge
Cys

atg
Met

acg
Thr

catb
His

cgg
Arg

tat
Tyr

Leu

Pro
=15

Asn

ctg
Leu

cch
Pro
-15

tag
Trp

gat
Asp

gag
Glu

Met
-3¢

Leau

Cvs

Gly

Ser
35

atg
Met
-30

cta

Leu

tgt
Cys

ggc
Gly

agt
Ser

Leu

Asp

Phea

Cys
20

Gly

atg
Leu

gat
AsSD

tgg
Txp

tgt
Cys
20

ggt
Gly

Leu Val

Gly Asp

Glu

Cys

Gly

ctg
Leu

ggc
Gly

gaa
Glu

tgt
Cys

ggc
Gly

Trp

Gly

Fro

gtt
Val

gat
Asp

tgg
Trp

ggc
Gly

cca
Pro

- 12 -

Ala

Tle
-10

Ser

val

Leu

gaoe
Ala

att
Ile
~10

aca
Thr

gtk
Val

oteo
Leu

vVal
-25

Giu

Cys

Val Val Met

Ala Val Ser

Asp Val Liys

10

Gly Glu Asn Lys

Ala
40

gte
val
~25

gaa

Glu

gt
Cys

ggc
Gly

goc
Ala

25

Ala Gly Cys

atc
val

goo
Ala

gat
Asp

gaa
Glu
25

gat
Asp

gtc
Val

gtt
Val

gtc
Val
10

aac

Asn

ggc
Gly

atg
Met

tac

Tyr

aga
Arg

aza
Liys

tgc
Cys

48

o6

144

192

240



30

att age zaa gtg ctg
Ile Ser Lys Val Leu

45

<210>
<21l>-
<212>
<213>

<400

20
85
bPRT

Arenicola marina

a0

Met Liys Asn Ile

-35

Alza Thr val Met

-390

Gln Pro Glu Gin

-5

Cys Trp Trp Ser

15

Asn Asn Cys Leu

30

Tle Ser Lys Val

45

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

<220>
<221>
222>

<220
«Z221>
<222>

<Z220>
<221>
<2Z22>

<400>
atg aag
Met Lys

gea aca
Ala Thr

gtt tcec
Val Ser

21
252
DNA

Thy

Ala

Arg

His

Cys

Leu

Met

Thr

His

Arg

Tyr

Arenlcola marina

ChS

(1) ..{252)

sig peptide

(1) .. (63}

mat_peptide
(138} .. (252)

21
cca ate
Pro Ile

gtt acg
Val Thr
-20

cag cct
Gln Pro

ata
Ile
-35

gea

Ala

gaa
Glu

ttg
Leu

gag
Glu

cag
Gln

Leu

Pro
~-15

Trp

Asp

Glu

ety
Leu

coc
Pro

cge
Arg

35

-30

Met Leu Leu Val

Leu Asp Gly Asp

Cys Trp Glu Trp
5

Gly Cys Cys Gly

20

Sexr Gly Gly Pro

35

atg
Met

ctg
Leu

atc
Ile

atg
Leu

gat
Asp
~-15

cce
Pro

ctg gte
Leu Val
-30

gaa gaa
Glu Glu
tgt tgg
Cys Trp

- 13 -

Ala

ITle
-10

Thr

Val

Leu

gac
Ala

age
Ser

act
Thr

40

val val Val Met

25

Glu Ala Val Tyx

Cys Asp Val Arg

10

Gly Glu Asn Lys

25

Ala Asp Gly Cys

40

gat
Asp

ccg
Pro

gtc
Val

gtt
val
-10

aca
Thr

gta
val
-25

gaa

Glu

gt
Cys

atg
Met

ata
Ile

age
Sexr

2E5

48

96

144



aca cge

tge

Thr Arg Cys

16

cac tat
His Tyxr

aga tge

Arg Cys

<210>
<21l1>
<212
<213>

<400

Met Lys

Ala Thr

Val Ser

Thx Arg

10

His Tyr

Arg Cys

<210>

ggt
Gly

ctg
Leu

22
84
PRT

tgg tgg
Trp Trp

gta tge
Val Cys
30

goc
Bla
45

aag
Lys
15

atc
Ile

Arenicola marina

22

Pro

Val

Gln

-5

Cys

Gly

Leu

23

<211> 297
<212> DNA
<213> Arenicola marina

<220>
<221
222>

220>
<221>
<242Z2>

<220>

Ile Ile
~35

Thr Ala
=20

Pro 3lu

Trp Trp

val Cys
30

Ala
45

CDs

(1) .. (297}
sig peptide
{(1}..(57)

<221> wat_peptide
(151) .. {297)

222>

<400

atg aag ttt tta tta cecg ttg atg gte gtc atg gee ttt get goeo gte
Met Lys Phe Leu Leu Pro Leu Met Val Val Met Ala Phe Ala Ala Val

23

Lieu

Glu

Gln

Lys

15

Ile

ggc
Gly

tgc
Cye

Leu

Pro

Arg

Gly

Cys

aag
Livs

tat
Tyr

Met
Leu
ile
bys

Ty

age
Ser

cag
Gln

Leu

Lsp

~15

Pro

Ser

Gln

gge
Gly

cat
His
35

Lieu

-30

Glu

Cys

Gly

Hig
35

tgt
Cys
20

cte
Leu

Val

Glu

Trp

Cys

20

Leu

- 14 -

5
tgt ggo gtt
Cys Gly val

ggc ccg aag
Gly Pro Liys

Ala Val val
Ser Asp Val

-10
Thxr Pro Thr

Cys Gly Val

¢ly Pro Lys

asa
Lys

gac
Asp

Val

-25

Glu

Cys

Lys

Asp
40

gaa
Glu
2b

agc
Ser

Met
Ile

Ser

Sexr

192

240

252

443



-5C

-45

gee atg gea act geb gat
Ala Met Ala Thr Ala Asp

-30

tte atec atg cta cecg ttt
Phe Ile Met Leu Pro Phe

-15

ctt cgg gug ggc cygg coc
Lew Arg Gly Gly Arg Pro

-1

aca gct get tge aac gaa
Thr Ala Ala Cys Asn Glu

15

20

gty ggc cac tat agt gga
Val Gly His Tyr Sexr Gly

35

gat agg tgc
Asp Arg Cys

<210>
<21ll1l>
«212>
<213>

<400

24

g9

PRT

Areniccla marina

24

Met Lys Phe Leu Leu Pro

-50

-45

Ala Met Ala Thr Ala Aap

-30

Phe Ile Met Leu Pro Phe

~15

Leu Arg Gly Gly Arg Pro

-1

1

Thr Ala Ala Cys Asn Glu

15

20

Val Gly Eis Tyr Ser Gly

35

Asp Arg Cys

<210>
<211>
<21Z>
<213>

25

2582

DNA

Arenicola wmarina

act
Thr

gt
Val

tgt
Cys

agg
Arg

tac
Tyr

Leu

Thr

Val

Cys

Arg

Tyr

gag
Glu

gaa
Glu

cat
His

g9g9
Gly

tgt
Cys

Met

Glu

Glu

His

Gly

Cys

cog
Pro

gac
Asp
~10

agg
Arg

cag
His

tac

Tyr

Val

Pro

Asp

=10

Arg

Hig

Tyr

gtt
val
~-25

gat
Asp

cat
His

agh
Ser

tgc
Cys
40

Val

Val

-25

Asp

His

Ser

Cys
40

- 15

~40

gag
Glu

atg
Met

ggce
Gly

cka
Leu
25

cacg
His

Met
-40
Glu
Met

Gly

Leu
25

agg
Arg

ctyg
Leu

cat

His
ig

ggt
Gly

gac
Asp

Ala

Arg

Leu

His

10

aly

AsSD

gag
Glu

gag
Glu

gac
Asp

ago
Sexr

agt
Ser

Phe

Glu

Glu

Asp

Ser

Ser

gag

Glu

aaa
Lys
-5

atg
Met

tgc
Cys

ggce
Gly

Glu

Liys

-5

Met

Cys

Gly

ggt
Gly
-20

cra
Pro

ggt
Gly

tgt
Cys

act
Thr
45

Ala

Gly

-20

Pro

Gly

Cys

Thr
45

-35

gtt
Val

att
Ile

tge
Cys

cot
Pro
30

coe
Pro

Val
-35

Val

Ile

Cys

Pro

30

Pro

96

144

182

240

288

287



<220>

cta
Lenu
~35

cet
Pro

gaz
Glu

ate
Iie

ggc
Gly
30

<221> (D&

<222> (1)..(252)

<220>

<221> gig peptide

<222> {1}..(63)

<220

<221> wmat_peptide

<Z22> {121)..(252)

<4C0> 25

atg aca acg ctg cte

Met Thr Thr Leu Leu

-40

act gta gca goo gtg

Thr Val Ala Ala Val

~20
ggt ctt gtg gaa ggg
Gly Leu Val Glu Gly
-5

tge cac .gea too tge

Cys His Ala Ser Cys
1a

gtt gga aac tac cit

Val Gly Asn Tyr Leu

25

tac agg tge ego

Tyx Arg Cys Arg

<210> 26

<211l> B854

<212> PRT

<213> Arenicola marina

<400> 26

Met Thr Thr

~-40

Thr Val aAla

Gly Leu Val

Cys His Ala

10

Val Gly Asn

25

Tyr Arg Cys

Leu

Ala

Glu

-5

Ser

Tyxr

Aryg

Leu
val
-20
Gly

Cys

Leu

Leu

-35

Pro

Glu

Ile

Gly
30

atg
Met:

cta
Leu

248
Thr

gect
Ala
15

tac
Tyr

Met
Leu
Thr
Ala

15

Tyr

ttt
Phe

caa
Gin

cgg
-1
zaa

Lys

tgt
Cys

Phe

Gln

Arg

-1

Lys

Cys

999
Gily

gat
Asp

ggc
Gly

gte
val

tat
Tyr

Gly

Asp

Gly

Val

Tyr

gto
Val

gac
Asp
-15

agg
Arg

gct
Ala

tgt
Cys

Val

Asp

-15

Arg

Ala

Cys

goc
Ala
-30

gat
Asp

teg
Ser

gaa
Glu

tat

Tyr
35

Ala

-30

Asp

Ser

Glua

Tyr
35

- 18 -

ate
Ile

gte
Val

tgt
Cys

cga
Arg

gac
Asp

Iie

Val

Cys

Arg

20

Asp

gte
Val

etk
Le

aat
Asn

ggc
Gly

agt
Ser

Val

Leu

Asn

Gly

Ser

gtc ctg
Val Leu

gacd cca
Agp Pro
-10

ttc tgg
Phe Trp

tge tgt
Cys Cys

ggc tat
Gly Tvr

Val Leu

Asp Pro

-0

Phe Trp

Cys Cys

Gly Tyr

gca
Ala
-25
teca
Ser

ttyg
Leu

gga
Gly

gas
Glu
40

Ala
-25
Ser
Leu

Gly

Glu
40

48

26

144

122

240

252



cce
Pro

gag
Glu

aas
Lys

gac
Asp

tat
TVr

Tgg
Trp

tat
Ty

<210> 27

«21i> 321

<212= DNA

<213> Arenicola marina

<220>

«221> (DS

<222> (1) ..{321)

<220>

<221> sig peptide

<222> (1)..({686)

<220>

<221> mat_peptide

<222> (145)..({321)

<&00> 27

atg aag ttg tte tta

Met Lys Leu Phe Leu

-45

gte atg act gat acg

Val Met Thr Asp Thr
-30

atg aac cct tat gta

Met Asn Pro Tyr Val

-15

ggt ggg atg tgt ggt

Gly Gly Met Cys Gly

1 5

aac cag tge agg gat

Asn Gin Cys Arg Asp

20

tgt ggt att ggt ctec

Cys Gly Ile Gly Leu
35

gga cce agt ctbt acc

Gly Pro Sexr Leu Thr

50

«210> 28

<211> 107

<212> PRT

<213> Areniccola marina

<400> 28

ttg
Leu

aca
Pro

gac
Asp
-10

gac
AsSD

Egt
Cys

cag
Gln

agg
Arg
55

Met Lys Leu Phe Leu Pro Leu

-45

Val Met Thr Asp Thr Glu Pro

Met Asn Pro Tyr Val Lys Asp Gly

-30

gtg
Val

gtt
Val
-25

ggt
Giy

ttt
Phe

cgt
Arg

gga
Gly

tge
Cys

Val

Val
~25

gtc
val

-40 "

gag
Glu

gtg
Val

ggc
Gly

tecg
Sex
25

caa
Gln

tygg
Txrp

val
-40

Glu

val

acc gbtg gea ttt
Thr Val 2la Fhe

gct gag gat gaa
ala Glu Asp Glu
~-20

caa ggg aga cag
Gln Giy Arg Glm
-5

teg tgg tct gace
Ser Trp Ser Asp
10

agg ggt age ttc
Arg Gly Ser Phe

tgt tac tgc tat
Cys Tyr Cys x
45

tcg zaa
Ser Lys

Thr val Ala Phe

Ala Glu Asp CGlu
20

@ln Gly Arg Gln

- 17 -

gco
Ala
~35
gtt
val

aca
Thr

ato
Ile

gga
Gly

tac
Tyr

Ala
~35

Val

Thr

gac
Ala

too
Ser

ctc
Leu

cogt
Arg
is

ggt
Gly

tto
Phe

Ala Val

Ser Ile

Leu Glu

gto
val

ato
Ile

gag
Glu

gac
Asp

tga
Cys

tac

Tyr

48

26

144

1s2

240

288

321



~15

Gly Gly Met Cys Gly Asp

1 5

Asn Gln Cys Axg Asp Tyr

20
Cys Gly Ile Gly Leu Trp
35

Gly Pro Ser Leu Thr Tyr
50

<210> 29

«211> 49

<212> DN3

<213> Artificial

<220>

<223> MarinasinlB-F

<400> 29

gaatgcgaac caacttcaga aacgtagcty getabgtaac tggttggge

210> 390

<211l> 34

<212> DNA

<213> Artificial
220>

«223> MarinasinlB-R
«<&00=> 30

cccaageotte acatggtgta tggttgatct ctoco

<210> 31

<21ii> 49

<212> DNA

<213> Artificial
«220>

<223> Marinasin2A-F
<4£00> 31

ggatgrogaac caacttcaga aacgtggttg gtgetggeag tggacatgt

<210> 32

«<211> 31

<212> DNA

<213> Artificial
<220>

<223> Marinasin2a-Rr
400> 322

cecaagettg cecttetage gtteagetek t

-10 -1

hsp Phe Gly Ser Trp Ser Asp Ile Arg Asp
ic 15

Cys Arg Ser Arg Gly Ser Phe Gly CGly Cys
25 30

@Gln Gly Gln Cys Tyr Cys Tyr Tyr Phe Tyr
40 45

Arg Cys Trp Ser Lys
55

49

34

49

31

_18_



‘<«210> 33

z211l> 49

<212> DNA

<213> Artifiecial

<220>
<223> MarinasiniB-¥

<430> 33
ggatgegaac caacttcaga aacgtoattyg gtgttteogao tggteatgt

<210> 34
<21ll> 31
<212> DNA

<213> Artificial

<220>
<223> MarinasiniB-r

<400> 34
cecaagettt caghggagaa ccgttacage a

<210> 35
<211l> 49
<212> DNA

<213> Artifiecial

<Z220>»
<223> Marinasin4-F

<400> 35
ggatgcgaac caacttcaga aacgtatcec ctgttggact cegacatgt

<210> 36
<211l> 30
<212> DNA

<213> Artifieial

<220>
«223> Marinasina-R

<400> 36
cccaagetta gocecagtatg ctobgracgt

<210> 37
<21l1> 49
<212> DNA

<213> Artificial

<220>
<223> Warinasin5-F

<400> 37
ggatgegaac caacttcaga aacgtgaggg coggocotgt cataggeat

<2310> 38
<2ll= 32
«212> DNA

<213> Artificial

<220>
<223> Marinasin5-R

459

31

49

30

49



<400> 38
cocaagetta gttgtteget ceattageac ot

<210> 38
<211= 40
<212> DNA

<213> Artificial

<220
<223> Marinasine-F

<400> 39
accaacttea gaaacgtgge aggtcgtgta atttotggtt

<210> 490
<21i> 32
<212> DNA

<213> Artificial

<220>
<223> Marinasing-r

<400> 490
cecaagettt gggegattet atetgeoctet ta

«210> 41
<211> 37
<212> DNA

<2313> Artificial

<220>
<Z223> Marinasin7-F

<400> 47
accaacttca gasacgtggt gggatgtgtg gtgacga

<210> 42
«211> 29
<212> DNA

<213> Artificial

<220
<223> Marinasin7-R

<400> 42
cccaagettg cacategttt cocaccgeoaa

<210> 43
213> 35
<212> DNA

«213> Artificial

<220>
<223>= PlecBHI-F

<400> 43

cgecggatoee accatgraat ttaccaccab cotete

<21G> 44
<211l> 49

32

40

32

37

25

3&



‘«212>
<213>

<220>
<223>

<400

DA
Artificial

Plec-MarlB-Rr

44

gceccaaccag ttacatagece agetacgttt ctgaagttgg ttageatoce

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

45

49

DNA
Artificial

Plec-Mar2A-R

45

acatgtceac tgocageace aaccacgbtt ctgaagttyg thogeatce

<210>
<211l>
«212>»
<213>

<220>
<Z223>

<400>

46

49

DNA
Artificial

Plec-Mar3B-R

46

acatgaccac tegaaacacc aatgacgttt ctgaagttgg ttegeoatec

<210>
<21l=
<212>
<213>

220>
<223 >

<4£00>

47

38

DNA
Artificial

Plec-Mar4-R

47

tcecaacaggg gatacgttbe tgaagtiggt togeatcec

<210>
<211>
«<212>
<213>

<220>
<223

<400>

48

49

DNA
Artificial

Plec-Mars-R

48

atgectatga cagggeegge coccacghtt ctgaagttgy thtoacatce

<210>
<211>
<21Zd>
<213>

<220>
<Z23>

<400>

49

42

DNA
Artificial

Plec-Mar6-R

49

- 21 -

49

38

42



aaattacacyg acctgeocacy tttctgaagt tggttegeat cco

<210> E&OQ
<211> 38
<212> DHNA

«213> Artificial

<220>
<223> Plec~-Mar7-R

<400> 5Q
cacacatocce accacgttic tgaagttgat togeatcce

- 22 -



