<110>

<120>

<130>
<160>
<170>
<210>
<211>
<212>
<213>

<400>

- 55—

SEQUENCE LISTING

Heinrich-Pette-Institut Leibniz-Institut fir Experimentelle
Virologie

Max-Planck-Gesellschaft zur Foerderung der Wissenschaften
e.V.

Tailored recombinase for recombining asymmetric target sites in a
plurality of retrovirus strains

P 85349
65
PatentIn version 3.5

1

34

DNA

Human immunodeficiency virus type 1

1

aacccactgc ttaagcctca ataaagcttg cctt

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

<400>

2

34

DNA

Human immunodeficiency virus type 1

2

ctgggcggga ctggggagtg gcgagccctc agat

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

<220>
<223>

<400>

3

34

DNA

Artificial Sequence

loxP

3

ataacttcgt ataatgtatg ctatacgaag ttat

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

<220>
<223>

<400>

4

34

DNA

Artificial Sequence

loxH

4

atatatacgt atatagacat atatacgtat atat

<210>
<211>

5
34

34

34

34

34



<212>
<213>

<220>
<223>

<400>

- 56 -

DNA
Artificial Sequence

rox

5

ctaactttaa ataatgccaa ttatttaaag ttat

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

<220>
<223>

<400>

6

34

DNA

Artificial Sequence

Z0X

6

ataacttcgt ataacacaca ttatgcgaag ttat

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

<400>

7

34

DNA

Human immunodeficiency virus

7

acaacatcct attacaccct atatgccaac atgg

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

<220>
<223>

<400>

8

34

DNA

Artificial Sequence

subsite 1

8

aacccactgc ttaagcctca ataagcagtg ggtt

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

<220>
<223>

<400>

9

34

DNA

Artificial Segquence

subsite 1A

9

aacacattgt ataagcctca atatacaatg tgtt

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

10

34

DNA

Artificial Sequence

34

34

34

34

34



<220>
<223>

<400>

- 57 -

subsite 1B

10

ataccactgt ataagcctca atatacagtg gtat

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

<220>
<223>

<400>

11

34

DNA

Artificial Sequence

subsite 1C

11

ataacattgc ttaagcctca ataagcaatg ttat

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

<220>
<223>

<400>

12

34

DNA

Artificial Sequence

subsite 2

12

aaggcaagct ttaagcctca ataaagcttg cctt

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

<220>
<223>

<400>

13

34

DNA

Artificial Sequence

subsite 2A

13

aagactaggt ataagcctca atatacctag tctt

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

<220>
<223>

<400>

14

34

DNA

Artificial Sequence

subsite 2B

14

atagcaaggt ataagcctca atataccttg ctat

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

15

34

DNA

Artificial Sequence

34

34

34

34

34



<220>
<223>

<400>

- 58 -

subsite 2C

15

ataactagct ttaagcctca ataaagctag ttat

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

<220>
<223>

<400>

16

34

DNA

Artificial Sequence

subsite 1

16

ctgggcggga ctggggagtg gcagtcccgc ccag

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

<220>
<223>

<400>

17

34

DNA

Artificial Sequence

subsite 1A

17

ctgacttcga ctagggagtg gtagtcgaag tcag

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

<220>
<223>

<400>

18

34

DNA

Artificial Sequence

subsite 1B

18

ataggttcga atggggagtg gcattcgaac ctat

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

<220>
<223>

<400>

19

34

DNA

Artificial Sequence

subsite 1C

19

ataaccggga atagggagtg gtattcccgg ttat

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

20

34

DNA

Artificial Sequence

34

34

34

34

34



<220>
<223>

<400>

- 59 -

subsite 2

20

atctgagggc tcggggagtg gcgagccctc agat

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

<220>
<223>

<400>

21

34

DNA

Artificial Sequence

subsite 2A

21

atctgttggc atggggagtg gcatgccaac agat

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

<220>
<223>

<400>

22

34

DNA

Artificial Sequence

subsite 2B

22

atatgatggc ttagggagtg gtaagccatc atat

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

<220>
<223>

<400>

23

34

DNA

Artificial Sequence

subsite 2C

23

atatgtgggc acagggagtg gtgtgcccac atat

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

<220>
<223>

<400>

24

1029

DNA

Artificial Sequence

Dre Cre-ed

24

atgtccgaat
tatcaggagg
aataccttga
cagctggcat
gatgccgatc
agtcattgcg
atccgacgag
tgggatgatc

taattatctc
ctgccgagaa
gagaccttcg
ggtttcccat
tggcatcaac
ggctgccacc
aagccgcaac
tcaaactgct

aggctcatcc
ctttatgcgce
gttggttttc
atcacctgaa
aactatcgat
actaagtgac
tgaaaaaggt
tgatgtactc

gggggttttt
ttcatgaatg

cattcgtggg
atggctcgcg
aaacattacg
gacaaaagtg
gaacgtacag
ttgtcaagga

tacggaacat
atcagggggc
cgcgatggtg
agtattttct
ccatgctaaa
tttcactggc
gacaggctat
gcgaacgcct

cggtaaagag
gtatgctccg
ccacgcgcgt
acagcttcat
catgctgcett
tatgcggegg
accgctccga
cgtggatcta

34

34

34

34

60
120
180
240
300
360
420
480



cgtaatcggg
aggatcaggg
acgaaaacga
gtgctcaatg
cccecgatcece
atggaaaaga
aaggggagat
gccgaaaagc
actctcatgc
gattcttaa

<210> 25
<211>
<212>
<213>

DNA

<220>
<223>

<400> 25

atgtccttac
acgcttaacg
ctgtctaaac
caggcgaaac
agagcgctca
ccgttacccg
tatacaacac
ctaagcccag
cttgaatccg
atgcttattg
ttgaacattg
catctcaaaa
gatagcggceg
tacattcagg
aataaagtct
tgggcttttg
atcggagcecg
ggtcgctgga
agcgcaatgg

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

26

DNA

<400> 26
atgaccaatt
gaagaggttc
acctggaaaa
tatacctggt
cgcggactgg
cgatctggct
cgaaaggaaa
gattttcaaa
ctggcattcc
cgcgttaaag
aaaacgcttg
gtagaccgat
cgcgtacgta
ctggaacata

1116

1029

catttectgtt
ttggagatct
taactaccgc
actggcttga
acagaagtaa
ttttttcaga
accggacctg
aagtttcaat
gctatctecg

tgaccacaaa
acagcctgaa
cgctggcgea
tgaaacactt
tgtccegttg
caacacctga
tctcgcaata
ttagcagcaa
gtggtctage
aaagctacgg
cttatgagtc
gtactttcga
aagaagaagt
gcgectggget
cggtacaagc
aatcgcttgg
cgcaagattt
agagtccaat
cgaagatgct

cgttaaccgt
gtcgaaacct
tgctgatgtc
tcceggeaca
cggttaagtc
tgccacgcec
acgtggatgce
cggtccgcetce
tggggctgge
atatttcgcg
tcagcaccgce
ggatcacggc
aaaatggcgt
tcttcgaggce

tgttgcttat
cgaccaaact
cgcagggcta
cgtttectggt
taaggcgcga
cgcttgggta
gactggacac
ggtggagatc
tcgegggggt

Artificial Sequence

caaccattcg
ggacagctac
gctgaccgac
cctggacaac
ggcgaagttc
agttgttgcce
tgcgtgggceg
aactgttcaa
tcaagaacag
agaaagcgaa
cctgttacgt
aggggattac
ggtgaatatt
aactaaagaa
caagccgatg
cattgacaga
gctcgccgcea
gatggtcttg
ggcagaacgc

Salmonella enterica

tcatcaaaat
gaatgcgatg
agtttgccgt
cccggaaaat
gatagagcaa
aagcgacagt
cggcgagcegg
tctecctcata
atataacacc
taccgaaggt
cggcatagag
ctcecggegta
agcagtccca
agcacactac

- 60 -

aacaccctga
ggcgacacag
gataaggtac
ctacgtgaac
attaccacca
ttgcttaaca
agtgcccgtg
atgcaagaag
gtttcagtag

Shewanella recombinase Cre-ed

gttgcattat
cagcgttcta
gcggacaaac
ggtcaccgga
gagtcatggt
acttttattg
ataaactcgt
gacaaacaga
gctacaccgt
cgcttgcectgg
gaatccgaac
gtactcagtg
accccgcetgg
gactacctgt
tcaactcgcea
cactcggect
ggatattcaa
aggtatggca
cgttag

ttaccggcgt
ttccgtgata
tcatgggctg
gtgcgtgact
catattgctc
atggccgtct
gctaaacagg
gaaagtgagc
ctgttacgca
gggcgaatge
aaagcgctaa
ggagaagacc
tcatccacca
aaagtttatg

tgcgtatgtc
tgacactcca
ttagccggcg
atcctgatgc
ccccgctaac
aacgtgatgc
tcggagccgce
gtacctggaa
gggcaaattc

cgtacggtga
ccgacgaact
tgcgtatccg
cgcgtcecgtge
gcttgacgaa
aatattatca
ttcatgttga
acgagatccg
tccgactcecca
ataaacgtaa
ttctcaggat
ttccctatac
gatttaaact
ttcagccgat
ccgtggatcg
ggtctggaca
tagcgcagat
aagacatcaa

tacctgttga
aagaggcgtt
aatggtgttc
atttactcgg
aactgaacat
ccecttgttat
cgctagcatt
gtatcattga
tatctgaaat
tgatccgceat
gccttgatat
cggataatta
gcaaactgac
gtgcaaaaga

cgaaatttct
tattagccac
gacaactgct
cgtcctgttt
agctcccgece
tacccctaat
gatagatatg
gaaaccagaa
gcgcctgatg

accgcctagt
gcaggcgctg
tgaaatcacc
gaatacctgg
taacctgaca
ggcgagctca
gtgcgggctg
aatagtaaag
tcatctccag
tctggcatta
caaggttgga
gaaaacgaac
gatccagcga
cggaagaagt
ggtttttcta
cagtgcccgt
ccaggaaaat
agctaaagaa

gtctgtcaac
ttccgaacat
ggttaacggt
attgcaagcg
gctgcataaa
gcgccggata
tgagcgacgg
tattcgcaac
tacccgcatce
tggacggaca
aacgtatctg
cctgttctge
aacgcgatcg
tgcatcecgge

540
600
660
720
780
840
900
960
1020
1029

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

1020
1080
1116

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



- 61 -

gaacgctatc tggcgtggtc aggacacagt gcccgtgtag gcgctgcecgceg tgacatggcece 900
cgcgccggtg ttggcgtacc ggaaattatg caagctggtg gctggactaa cgtcgaaata 960
gttatgagct atatccgtaa tctggacagt gaaacaggcg ctatggtccg ccttctggag 1020
gaaacctaa 1029
<210> 27

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<223> Subsite 1b+2

<400> 27

aacacactgc ttaagcctca ataagcagtg tgtt 34
<210> 28

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<223> Subsite 1b+l

<400> 28

atcacactgc ttaagcctca ataagcagtg tgat 34
<210> 29

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<223> Subsite 1b

<400> 29

ataacactgc ttaagcctca ataagcagtg ttat 34
<210> 30

<211> 34

<212> DNA

<213> Artificial Sequence

<220>

<223> Subsite 1la

<400> 30

aacccattgt ataagcctca atatacaatg ggtt 34
<210> 31

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<223> Subsite 2a+2



<400>

- 62 -

31

aaggcaaggt ttaagcctca ataaaccttg cctt

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

<220>
<223>

<400>

32

34

DNA

Artificial Sequence

Subsite 2a+l

32

aaggctaggt ttaagcctca ataaacctag cctt

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

<220>
<223>

<400>

33

34

DNA

Artificial Sequence

Subsite 2a

33

aaggctaggt ataagcctca atatacctag cctt

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

<220>
<223>

<400>

34

34

DNA

Artificial Sequence

Subsite 2b

34

ataacaagct ttaagcctca ataaagcttg ttat

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

<220>

<223>

<400>

35

34

DNA

Artificial Sequence

delta loxP

35

ataacttcgt ttaatgtatg ctaaacgaag ttat

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

<400>

36
343
PRT
Bacteriophage P1

36

34

34

34

34

34



Met
Asp
Asp
Cys
Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Arg
Ser
Tyr
His
Ser
305
Val

Arg

Ser
Ala
Arg
Arg
50

Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile

Met

Leu

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

<220>
<223>

<220>
<221>
<222>
<223>

Asn
Thr
Gln
35

Ser
Glu
Leu
His
Leu
115
Ala
Ser
Phe
Arg
Ile
195
Lys
Val
Arg
Arg
Ala
275
Ala
Pro

Asn

Leu

37
343
PRT

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Lys
Ala
260
Lys
Arg
Glu

Tyr

Glu
340

Leu
Asp
Phe
Ala
Glu
Val
85

Arg
Met
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Thr
Glu
Ser
Ala
Asp
70

Lys
Ser
Arg
Ala
Glu
150
Ile
Val
Gly
Ser
Val
230
Gly
Glu
Asp
Gly
Met
310

Arg

Gly

Val
Val
Glu
Trp
55

Val
Thr
Gly
Arg
Leu
135
Asn
Ala
Lys
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

Artificial Sequence

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala
Ala

Leu

Gln
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val

Asp

‘Ala

Phe
265
Gln
Arg
Gly

Asp

- 63 -

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Lys
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu
Arg
Asp
Gly

Ser
330

Leu
Leu
Lys
Asn
Leu
75

His
Pro
Glu
Arg
Cys
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Tre common consensus sequence 100%

misc_feature

(3)..

(5)

Pro
Met
Met
Asn
60

Leu
Leu
Ser
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Thr
Leu
Ala
300
Thr

Thr

Ala
Asp
Leu
45

Arg
Tyr
Gly
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg

Asn

Gly

Leu
Met
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Phe
Ile
Ile

Gly

-190

Thr
Glu
Leu
Ser
Arg
270
Trp
Ala

Val

Ala

Xaa can be any naturally occurring amino acid

Pro
15

Phe
Ser
Trp
Gln
Leu
95

Asn
Ala
Asp
Arg
Ala
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly

Asn

Met
335

Val
Arg
Val
Phe
Ala
80

Asn
Ala
Gly
Gln
Asn
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ile

320
Val



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

misc_feature
(7)..(10)
Xaa can be any

misc_feature
(12)..(12)
Xaa can be any

misc_feature
(15)..(16)
Xaa can be any

misc_feature
(18)..(19)
Xaa can be any

misc_ feature
(22)..(26)
Xaa can be any

misc_feature
(28)..(31)
Xaa can be any

misc_feature
(34)..(35)
Xaa can be any

misc_feature
(37)..(37)
Xaa can be any

misc_feature
(39)..(40)
Xaa can be any

misc_ feature
(43)..(44)
Xaa can be any

misc_feature
(48)..(48)
Xaa can be any

misc_feature
(51)..(51)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

- 64 -

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid
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<220>

<221> misc_feature

<222> (53)..(53)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (57)..(60)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (62)..(63)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (66)..(67)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (69)..(70)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222>  (73)..(73)

<223> Xaa can be any naturally occurring amino acid

<220>
<221> misc_feature
<222> (77)..(77)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (80)..(80)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (84)..(84)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (86)..(86)

<223> Xaa can be any naturally occurring amino acid

<220>
<221> misc_feature
<222> (88)..(88)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (93)..(94)

<223> Xaa can be any naturally occurring amino acid



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

misc_feature
(98)..(98)
Xaa can be any

misc_feature
(102)..(102)
Xaa can be any

misc_feature
(105)..(105)
Xaa can be any

misc_feature
(107)..(108)
Xaa can be any

misc_feature
(110) .. (112)
Xaa can be any

misc_feature
(116) ..(117)
Xaa can be any

misc_feature
(122)..(122)
Xaa can be any

misc_feature
(131)..(131)
Xaa can be any

misc_feature
(138)..(138)

Xaa can be any

misc_feature
(140)..(140)

Xaa can be any

misc_feature
(142)..(147)
Xaa can be any

misc_feature
(149)..(151)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

- 66 -

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

misc_feature
(153)..(156)
Xaa can be any

misc_ feature
(158)..(158)
Xaa can be any

misc_feature
(160)..(160)
Xaa can be any

misc_feature
(163)..(163)
Xaa can be any

misc_ feature
(166)..(166)
Xaa can be any

misc_feature
(174)..(175)
Xaa can be any

misc_feature’
(177)..(180)
Xaa can be any

misc_feature
(182)..(183)
Xaa can be any

misc_feature
(185)..(185)
Xaa can be any

misc_feature
(187)..(187)
Xaa can be any

misc_feature
(189)..(189)

Xaa can be any

misc_feature
(193)..(193)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

- 67 -

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

misc_feature
(197)..(199)
Xaa can be any

misc_feature
(207)..(207)
Xaa can be any

misc_ feature
(216)..(217)
Xaa can be any

misc_feature
(219)..(219)
Xaa can be any

misc_feature
(221)..(221)

Xaa can be any

misc_feature
(225)..(225)
Xaa can be any

misc_feature
(227)..(227)
Xaa can be any

misc_feature
(232)..(236)
Xaa can be any

misc_feature

(241)..(245)
Xaa can be any

misc_feature
(247) ..(247)
Xaa can be any

misc_feature
(249)..(249)

Xaa can be any

misc_feature
(251)..(251)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

- 68 -

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

misc_feature
(253)..(255)
Xaa can be any

misc_ feature
(258) ..(260)

Xaa can be any

misc_feature
(262)..(263)

Xaa can be any

misc_feature
(266)..(268)
Xaa can be any

misc_feature
(270)..(273)
Xaa can be any

misc_feature
(277)..(278)
Xaa can be any

misc_feature
(281)..(281)
Xaa can be any

misc_feature
(284)..(285)
Xaa can be any

misc_feature
(305)..(305)
Xaa can be any

misc_feature
(307)..(307)
Xaa can be any

misc_feature
(316)..(316)

Xaa can be any

misc_feature
(319)..(320)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

- 69 -

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Met
Asp
Asp
Cys
Pro
65

Arg
Met
Val
Glu
Xaa
145
Leu
Xaa
Xaa
Val
Xaa
225
Xaa
Ser
Xaa
His
Xaa
305
Val

Arg

Ser
Xaa
Xaa
Arg
50

Xaa
Gly
Xaa
Ser
Arg
130
Xaa
Ala
Xaa
Leu
Glu
210
Ser
Xaa
Xaa
Gly
Ser
290
Ile

Met

Leu

<210>
<211>

37

Xaa
Xaa
Xaa
35

Xaa
Xaa
Leu
His
Leu
115
Xaa
Xaa
Xaa
Xaa
Ile
195
Lys
Xaa
Xaa
Xaa
Ala
275
Ala
Xaa

Asn

Leu

38
343

Xaa
Ser
20

Ala
Trp
Pro
Xaa
Arg
100
Xaa
Lys
Leu
Leu
Xaa
180
His
Ala
Ser
Xaa
Xaa
260
Lys
Arg
Glu
Tyr

Glu
340

misc_feature
(332)..(332)
Xaa can be any naturally

misc_feature
(341)..(343)
Xaa can be any naturally

Xaa
Asp
Xaa
Xaa
Xaa
Val
85

Arg
Xaa
Gln
Xaa
Gly
165
Arg
Xaa
Leu
Gly
Xaa
245
Leu
Xaa
Val
Ile
Ile

325
Xaa

Thr
Xaa
Ser
Ala
Xaa
70

Xaa
Xaa
Arg
Ala
Xaa
150
Xaa
Xaa
Xaa
Ser
Val
230
Gly
Xaa
Xaa
Gly
Met
310

Arg

Xaa

Xaa
Xaa
Xaa
Trp
55

Val
Thr
Gly
Arg
Leu
135
Xaa
Ala
Xaa
Xaa
Leu
215
Ala
Xaa
Xaa
Ser
Ala
295
Gln

Asn

Xaa

Xaa
Xaa
Xaa
40

Cys
Arg
Xaa
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Xaa
Xaa
Ala
Ile
Gly
280
Ala
Ala

Leu

- 70 -

occurring amino

occurring amino

Xaa
Xaa
25

Thr
Xaa
Xaa
Gln
Xaa
105
Arg
Phe
Xaa
Asn
Xaa
185
Lys
Xaa
Xaa
Xaa
Phe
265
Xaa
Arg
Gly

Asp

Xaa
10

Xaa
Trp
Xaa
Tyr
Gln
90

Arg
Xaa
Xaa
Xaa
Thr
170
Ser
Thr
Thr
Xaa
Pro
250
Xaa
Arg
Asp
Gly

Ser
330

Leu
Leu
Xaa
Xaa
Leu
75

His
Xaa
Glu
Arg
Xaa
155
Leu
Xaa
Leu
Xaa
Xaa
235
Xaa
Xaa
Tyr
Met
Trp

315
Glu

Xaa
Xaa
Xaa
Xaa
60

Leu
Leu
Xaa
Asn
Xaa
140
Xaa
Leu
Thr
Val
Leu
220
Xaa
Ala
Xaa
Xaa
Ala
300

Xaa

Xaa

acid

acid

Ala
Xaa
Leu
45

Arg
Xaa
Xaa
Asp
Val
125
Asp
Asp
Arg
Xaa
Ser
205
Xaa
Tyr
Xaa
His
Xaa
285
Arg
Thr

Gly

Leu
Xaa
30

Leu
Xaa
Leu
Xaa
Xaa
110
Asp
Xaa
Xaa
Xaa
Gly
190
Thr
Glu
Leu
Xaa
Xaa
270
Trp
Ala
Val

Ala

Xaa
15

Xaa
Ser
Xaa
Gln
Leu
95

Xaa
Ala
Xaa
Arg
Xaa
175
Gly
Xaa
Arg
Phe
Xaa
255
Xaa
Ser
Gly

Xaa

Met
335

Xaa
Arg
Xaa
Phe
Xaa
80

Asn
Xaa
Gly
Xaa
Xaa
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Xaa
Gly
Val
Xaa

320
Val



<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

PRT

Artificial Sequence

- 71 -

Tre 3.0 consensus sequence 100%

misc_feature
(3)..(5)
Xaa can be any

misc_feature
(7)..(10)
Xaa can be any

misc_feature
(16)..(16)
Xaa can be any

misc_feature
(18)..(19)
Xaa can be any

misc_feature
(22)..(26)
Xaa can be any

misc_feature
(28)..(31)
Xaa can be any

misc_feature
(34)..(35)
Xaa can be any

misc_feature
(37)..(37)
Xaa can be any

misc_feature
(39)..(40)
Xaa can be any

misc_feature
(43)..(43)
Xaa can be any

misc_feature
(48)..(48)

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

Xaa can be any

misc_feature
(51)..(51)
Xaa can be any

misc_feature
(53)..(53)
Xaa can be any

misc_feature
(57)..(60)
Xaa can be any

misc_feature
(62)..(63)
Xaa can be any

misc_feature
(66)..(67)
Xaa can be any

misc_feature
(69)..(70)
Xaa can be any

misc_feature
(73)..(73)
Xaa can be any

misc_ feature
(77)..(77)

Xaa can be any

misc_feature
(80)..(80)
Xaa can be any

misc_feature
(84)..(84)
Xaa can be any

misc_feature
(88)..(88)
Xaa can be any

misc_feature
(94)..(94)

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

-72 =
occurring amino
occurring amino
occurring amino
éccurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
occurring amino
amino

occurring

occurring amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

Xaa can be any

misc_feature
(98)..(98)
Xaa can be any

misc_feature
(102) ..(102)
Xaa can be any

misc_feature
(105) ..(105)
Xaa can be any

misc_feature
(107)..(108)
Xaa can be any

misc_feature
(111)..(112)
Xaa can be any

misc_feature
(116)..(117)
Xaa can be any

misc_feature
(122)..(122)
Xaa can be any

misc_feature
(131)..(131)
Xaa can be any

misc_feature
(138)..(138)
Xaa can be any

misc_feature
(140)..(140)
Xaa can be any

misc_ feature
(142)..(147)
Xaa can be any

misc feature
(149)..(151)

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

- 73 -

occurring amino

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

occurring amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

Xaa can be any

misc_feature
(153)..(156)
Xaa can be any

misc_feature
(158)..(158)
Xaa can be any

misc_feature
(160)..(160)
Xaa can be any

misc_feature
(163)..(163)
Xaa can be any

misc_feature
(166) ..(166)

Xaa can be any

misc_feature
(174)..(174)
Xaa can be any

misc_feature
(177)..(180)

Xaa can be any

misc_feature
(182)..(183)
Xaa can be any

misc_feature
(185)..(185)
Xaa can be any

misc_feature
(187)..(187)
Xaa can be any

misc_feature
(189)..(189)
Xaa can be any

misc_feature
(193)..(193)

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

- 74 -

occurring amino

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

occurring amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>

Xaa can be any

misc_feature
(197)..(199)
Xaa can be any

misc_feature
(207) ..(207)
Xaa can be any

misc_feature
(216)..(217)

Xaa can be any

misc_feature
(219)..(219)
Xaa can be any

misc_feature
(221) ..(221)
Xaa can be any

misc_feature
(225) .. (225)
Xaa can be any

misc_feature
(227) ..(227)
Xaa can be any

misc_feature
(232) ..(236)

Xaa can be any

misc_feature
(241)..(245)
Xaa can be any

misc_ feature
(247)..(247)
Xaa can be any

misc_feature
(249) ..(249)
Xaa can be any

misc_feature
(251)..(251)

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

- 75—

occurring amino

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

occurring amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220> .

<221>
<222>
<223>

<220>
<221>
<222>

Xaa can be any

misc_feature
(253)..(255)
Xaa can be any

misc_feature
(258) ..(260)

Xaa can be any

misc_ feature
(262)..(263)
Xaa can be any

misc_feature
(266) ..(268)
Xaa can be any

misc_feature
(270) ..(273)
Xaa can be any

misc_feature
(277)..(278)
Xaa can be any

misc_feature
(281)..(281)
Xaa can be any

misc_feature

(284)..(285)
Xaa can be any

misc_feature
(305)..(305)
Xaa can be any

misc_feature
(316)..(316)
Xaa can be any

misc_feature
(319)..(320)
Xaa can be any

misc_feature
(332)..(332)

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

- 76 -

occurring amino

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

amino

occurring

occurring amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<223>

<220>
<221>
<222>
<223>

<400>

Met
Asp
Asp
Cys
Pro
65

Arg
Met
Val
Glu
Xaa
145
Leu
Xaa
Xaa
Val
Xaa
225
Xaa
Ser
Xaa
His
Xaa
305
Val

Arg

Ser
Xaa
Xaa
Arg
50

Xaa
Gly
Xaa
Ser
Arg
130
Xaa
Ala
Xaa
Leu
Glu
210
Ser
Xaa
Xaa
Gly
Ser
290
Ile

Met

Leu

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

Xaa can be any naturally

misc feature

(341).

. (343)

Xaa can be any naturally

38
Xaa
Xaa
Xaa
35
Xaa
Xaa
Leu
His
Leu
115
Xaa
Xaa
Xaa
Xaa
Ile
195
Lys
Xaa
Xaa
Xaa
Ala
275
Ala
Ala

Asn

Leu

39
343
PRT

Xaa
Ser
20

Ala
Trp
Pro
Xaa
Arg
100
Xaa
Lys
Leu
Leu
Xaa
180
His
Ala
Ser
Xaa
Xaa
260
Lys
Arg
Glu
Tyr

Glu
340

Xaa
Asp
Xaa
Xaa
Xaa
Val
85

Arg
Xaa
Gln
Xaa
Gly
165
Arg
Xaa
Leu
Gly
Xaa
245
Leu
Xaa
Val
Ile
Ile

325
Xaa

Thr
Xaa
Ser
Ala
Xaa
70

Asn
Xaa
Arg
Ala
Xaa
150
Xaa
Xaa
Xaa
Ser
Val
230
Gly
Xaa
Xaa
Gly
Met
310
Arg

Xaa

Xaa
Xaa
Xaa
Trp
Val
Thr
Gly
Arg
Leu
135
Xaa
Ala
Xaa
Xaa
Leu
215
Ala
Xaa
Xaa
Ser
Ala
295
Gln

Asn

Xaa

Artificial Sequence

Xaa
Xaa
Xaa
40

Cys
Arg
Xaa
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Xaa
Xaa
Ala
Ile
Gly
280
Ala
Ala

Leu

- 77 =

occurring amino

occurring amino

Xaa
Xaa
25

Thr
Xaa
Xaa
Gln
Xaa
105
Arg
Phe
Xaa
Asn
Xaa
185
Lys
Xaa
Xaa
Xaa
Phe
265
Xaa
Arg
Gly

Asp

Xaa
10

Xaa
Trp
Xaa
Tyr
Gln
90

Arg
Xaa
Xaa
Xaa
Thr
170
Ser
Thr
Thr
Xaa
Pro
250
Xaa
Arg
Asp
Gly

Ser
330

Leu
Leu
Xaa
Xaa
Leu
75

His
Xaa
Glu
Arg
Xaa
155
Leu
Xaa
Leu
Xaa
Xaa
235
Xaa
Xaa
Tyr
Met
Trp

315
Glu

Ser
Xaa
Val
Xaa
60

Leu
Leu
Xaa
Asn
Xaa
140
Xaa
Leu
Thr
Val
Leu
220
Xaa
Ala
Xaa
Xaa
Ala
300

Xaa

Xaa

acid

acid

Ala
Xaa
Leu
45

Arg
Xaa
Ala
Asp
Val
125
Asp
Asp
Arg
Xaa
Ser
205
Xaa
Tyr
Xaa
His
Xaa
285
Arg
Thr

Gly

Leu
Xaa
30

Leu
Xaa
Leu
Xaa
Ser
110
Asp
Xaa
Xaa
Xaa
Gly
190
Thr
Glu
Leu
Xaa
Xaa
270
Trp
Ala
Val

Ala

Leu
15

Xaa
Ser
Xaa
Gln
Leu
95

Xaa
Ala
Xaa
Arg
Ser
175
Gly
Xaa
Arg
Phe
Xaa
255
Xaa
Ser
Gly

Xaa

Met
335

Xaa
Arg
Xaa
Phe
Xaa
80

Asn
Xaa
Gly
Xaa
Xaa
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Xaa
Gly
Val
Xaa

320
Val



<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

- 78 -

Tre 3.0 consensus sequence 95%

misc_feature
(3)..(3)
Xaa can be any

misc_ feature
(5)..(5)
Xaa can be any

misc_feature
(7)..(7)
Xaa can be any

misc_feature
{9)..(10)
Xaa can be any

misc_feature
(16)..(16)
Xaa can be any

misc_feature
(18)..(18)
Xaa can be any

misc_feature
(23)..(23)
Xaa can be any

misc_feature
(25)..(25)
Xaa can be any

misc_feature
(31)..(31)
Xaa can be any

misc_ feature
(34)..(35)
Xaa can be any

misc_feature
(37)..(37)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>

misc_feature
(51)..(51)
Xaa can be any

misc_feature
(57)..(57)
Xaa can be any

misc_feature
(63)..(63)
Xaa can be any

misc_feature
(77) .. (77)
Xaa can be any

misc_feature
(80)..(80)
Xaa can be any

misc_feature
(94)..(94)
Xaa can be any

misc_feature
(102)..(102)
Xaa can be any

misc_feature
(107)..(108)
Xaa can be any

misc_feature
(111)..(111)
Xaa can be any

misc_feature
(117)..(117)
Xaa can be any

misc_feature
(122)..(122)
Xaa can be any

misc_feature
(131)..(131)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally
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occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>

misc_feature
(142)..(143)
Xaa can be any

misc feature
(147)..(147)
Xaa can be any

misc_feature
(150)..(151)
Xaa can be any

misc feature
(153)..(153)
Xaa can be any

misc_feature
(155)..(155)

Xaa can be any

misc feature
(160)..(160)

Xaa can be any

misc_feature
(163)..(163)
Xaa can be any

misc_feature
(166)..(166)

Xaa can be any

misc_feature
(182)..(183)

Xaa can be any

misc_feature
(187)..(187)
Xaa can be any

misc_feature
(189)..(189)
Xaa can be any

misc_feature
(198)..(198)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally
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occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

misc_feature
(216) .. (216)
Xaa can be any

misc_feature
(219) .. (219)
Xaa can be any

misc_ feature
(227) ..(227)
Xaa can be any

misc_feature
(232)..(232)
Xaa can be any

misc_feature
(241)..(241)
Xaa can be any

misc_feature
(244)..(245)
Xaa can be any

misc_feature
(249)..(249)
Xaa can be any

misc_feature
(254)..(254)
Xaa can be any

misc_feature
(266)..(266)
Xaa can be any

misc_feature
(268)..(268)
Xaa can be any

misc_feature
(270) ..(270)

Xaa can be any

misc_feature
(277)..(278)
Xaa can be any

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally
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occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

amino

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid

acid



<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>
<400>
Met Ser
Asp Xaa
Asp Xaa
Cys Arg
Pro Ala
65
Arg Gly
Met Leu
Val Ser
Glu Arg
130
Val Arg
145
Leu Ala
Ile Ala
Met Leu
Val Glu
210
Ile Ser
225
Xaa Val
Ser Thr
Tyr Gly
His Ser

290
Xaa Ile

(319)
Xaa can be any

39

Xaa
Thr
Xaa
35

Xaa
Glu
Leu
His
Leu
115
Xaa
Xaa
Xaa
Arg
Ile
195
Lys
Xaa
Arg
Ser
Ala
275

Ala

Ala

misc_feature
(281)..(281)
Xaa can be any

misc_feature
(305)..(305)
Xaa can be any

misc feature

.. (319)

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Xaa
Ala
260
Lys

Arg

Glu

misc_feature
(341)..(342)
Xaa can be any

Xaa
Asp
Xaa
Ala
Glu
Val
85

Arg
Xaa
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Xaa
245
Leu
Xaa

Val

Ile

Thr
Glu
Ser
Ala
Asp
70

Asn
Xaa
Arg
Ala
Xaa
150
Xaa
Xaa
Xaa
Ser
Val
230
Gly
Gln
Xaa

Gly

Met

Xaa
Xaa
Glu
Trp
vVal
Thr
Gly
Arg
Leu
135
Xaa
Ala
Xaa
Arg
Leu
215
Ala
Val
Gly
Ser
Ala

295
Gln

naturally

naturally

naturally

naturally

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Xaa
Xaa
Ala
Ile
Gly
280
Ala

Ala

- 82 -

occurring amino

occurring amino

occurring amino

occurring amino

Xaa
Xaa
25

Thr
Xaa
Asp
Gln
Pro
105
Arg
Phe
Xaa
Asn
Ile
185
Lys
Val
Asp
Xaa
Phe
265
Xaa

Arg

Gly

Xaa
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Xaa
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Xaa
Arg
Asp

Gly

Leu Ser
Leu Met
Lys Val

Asn Asn
60

Leu Leu

75

His Leu

Xaa Xaa
Glu Asn

Arg Thr
140

Xaa Gln

155

Leu Leu

Xaa Thr
Leu Val
Xaa Leu

220
Asn Asn

235
Ser Ala

Ala Xaa
Tyr Leu
Met Ala

300
Trp Thr

acid

acid

acid

acid

Ala Leu

Asp Val
30

Leu Leu

45

Arg Lys

Xaa Leu
Ala Xaa

Asp Ser
110

Val Asp

125

Asp Xaa

Asp Ile
Arg Ile

Xaa Gly
190

Ser Thr

205

Val Glu

Tyr Leu

Thr Xaa

His Xaa
270

Ala Trp

285

Arg Ala

Thr Val

Leu
15

Xaa
Ser
Xaa
Gln
Leu
95

Xaa
Ala
Xaa
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser

Gly

Xaa

Xaa
Arg
Val
Phe
Xaa
80

Asn
Ala
Gly
Gln
Xaa
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly

Val

Ser



305

310

- 83 -

315

320

Val Met Asn Tyr Ile Arg Asn Leu Asp Ser Glu Thr Gly Ala Met Val

325

Arg Leu Leu Glu Xaa Xaa Asp

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

<220>
<223>

<400>

Met
Asp
Asp
Cys
Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Pro
Ser
Tyr
His
Ser
305
Val

Arg

Ser
Ala
Arg
Arg
50

Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile
Met

Leu

40
343
PRT

340

Artificial Sequence

Tre3-

40
Glu
Thr
Gln
35
Ser
Glu
Leu
His
Leu
115
Ala
Ser
Leu
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

5

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Val
180
His
Ala
Ser
Lys
Ala
260
Lys
Arg
Glu
Tyr

Glu

Gln
Asp
Phe
Ala
Glu
Val
85

Arg
Met
Gln
Thr
Gly
165
Arg
Ile
Leu
Gly
Asn

245
Leu

Val
Ile
Ile

325
Asp

Thr
Glu
Ser
Ala
Asp
70

Asn
Ser
Arg
Ala
Glu
150
Val
Val
Ser
Ser
Val
230
Gly
Gln
Gly
Gly
Met
310
Arg

Gly

Leu
Thr
Glu
Trp
55

Val
Thr
Gly
Arg
Leu
135
Asp
Ala
Arg
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala
Ala

Leu

Arg
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg
Gly

Asp

330

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Arg
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu
Arg
Asp
Gly

Ser
330

Leu
Leu
Lys
Asn
Leu
75

His
Leu
Glu
Arg
Cys
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Ser
Met
Val
Asp
60

Leu
Leu
Ser
Asn
Thr
140
Arg
Leu
Thr
Val
Leu
220
Asn
Ala
Thr
Leu
Ala
300
Thr

Thr

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser

205
Val

Thr
His
Ala
285
Arg
Thr

Gly

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Leu
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala

Val

Ala

335

Leu
15

Phe
Ser
Trp
Gln
Leu
85

Asp
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly
Asp

Met
335

Val
Arg
Ile
Phe
Thr
80

Asn
Ala
Gly
Gln
Asn
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val



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

<220>
<223>

<400>

41
343
PRT

340

Artificial Sequence

Tre 3-18

41

Met Ser Asp

1
Asp

Asp
Cys
Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Val
Met
Val
Ile
225
Gln
Ser
Tyr
His
Pro
305
Val

Arg

Ala
Arg
Arg
50

Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile

Met

Leu

<210>

Thr
Gln
35

Thr
Glu
Leu
His
Leu
115
Ala
Ala
Phe
Arg
Ile
185
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

42

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Arg
Ala
260
Lys
Arg
Glu
Tyr

Glu
340

Gln
Asp
Tyr
Ala
Glu
Val
85

Arg
Met
Gln
Ile
Gly
165
Arg
Ile
Leu
Gly
Ser
245
Leu
Asp
Val
Ile
Ile

325
Asp

Thr
Glu
Ser
Ala
Asp
70

Asn
Ser
Arg
Ala
Glu
150
Ile
Val
Ser
Ser
Val
230
Gly
Gln
Asp
Gly
Met
310
Arg

Ser

Leu
Ala
Glu
Trp
55

Val
Thr
Gly
Arg
Leu
135
Asn
Ala
Arg
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Gly
Ala
Ile
Gly
280
Ala
Ala

Leu

Arg
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Asn
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg
Gly

Asp

-84 -

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Lys
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu
Arg
Asp
Gly

Ser
330

Leu
Leu
Lys
Asn
Leu
75

His
Pro
Glu
Arg
Cys
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Ser
Met
Val
Asn
60

Leu
Leu
Gly
Asn
Ala
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Thr
Leu
Ala
300
Thr

Thr

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg
Thr

Gly

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala
Val

Ala

Leu
15

Leu
Ser
Trp
Gln
Leu
95

Asp
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly
Glu

Met
335

Val
Arg
Val
Phe
Thr
80

Asn
Ala
Gly
Gln
Thr
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val



<211>
<212>
<213>

<220>
<223>

<400>

Met
Asp
Asp
Cys
Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Pro
Ser
Tyr
His
Ser
305
Val

Arg

Ser
Ala
Arg
Arg
50

Ala
Gly
Leu
Ser
Arg
130
His
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile
Met

Leu

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

343
PRT

Tre3-

42
Lys
Thr
Gln
35
Ser
Glu
Leu
His
Leu
115
Ala
Ser
Leu
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

43
343
PRT

23

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Ile
Ala
260
Lys
Arg
Glu
Tyr

Glu
340

Leu
Asp
Phe
Ala
Glu
Val
85

Arg
Met
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Gly
Val
Ile
Ile

325
Asp

Thr
Glu
Ser
Ala
Asp
70

Asn
Phe
Arg
Ala
Gly
150
Val
Val
Ser
Ser
Val
230
Gly
Gln
Gly
Gly
Met
310
Arg

Gly

Artificial Sequence

Val
Thr
Glu
Trp
55

Val
Thr
Gly
Arg
Leu
135
Asn
Ala
Lys
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

Artificial Sequence

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Arg
Asp
Ala
Ile
Gly
280
Ala
Ala

Leu

Gln
Lys
25

Thr
Asp
Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg
Gly

Asp

- 85—

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Arg
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu
Arg
Asp
Gly

Ser
330

Leu
Leu
Lys
Asn
Leu
75

His
Pro
Glu
Arg
Gly
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Ser
Met
Val
Asn
60

Leu
Leu
Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Thr
Leu
Ala
300
Thr

Thr

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg
Thr

Gly

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Leu
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala
Val

Ala

Leu
15

Leu
Ser
Arg
Gln
Leu
95

Asn
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly
Glu

Met
335

Val
Arg
Val
Phe
Val
80

Asn
Ala
Gly
Gln
Asn
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val



<220>
<223>

<400>

Met
1
Asp
Asp
Cys
Pro
65
Arg
Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Gln
Ser
Tyr
His
Ser
305
Val

Arg

Ser
Ala
Arg
Arg
50

Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile

Met

Leu

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

<220>
<223>

<400>

Tre3-

43
Glu
Thr
Gln
35
Thr
Glu
Leu
His
Leu
115
Ala
Ala
Phe
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

44
343
PRT

27

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Lys
Ala
260
Lys
Arg
Glu
Tyr

Glu
340

Leu
Asp
Phe
Ala
Glu
Val
85

Arg
Ile
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Thr
Glu
Ser
Ala
Asp
Asn
Phe
Arg
Ala
Glu
150
Ile
Val
Gly
Ser
Val
230
Gly
Gln
Gly
Gly
Met
310

Arg

Gly

Leu
Ala
Lys
Trp
55

Val
Thr
Gly
Arg
Leu
135
Asn
Ala
Arg
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

Artificial Sequence

Tre3-

44

31

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala

Ala

Leu

Gln
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg

Gly

Asp
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Asn
10

Asn
Trp
Leu
Tyr
Gln
30

Arg
Arg
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu
Arg
Asp

Gly

Ser
330

Leu
Leu
Lys
Asn
Leu
75

His
Pro
Glu
Arg
Gly
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Ser
Met
Val
Asn
60

Leu
Leu
Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Thr
Gln
Ala
300
Thr

Thr

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg
Thr

Gly

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala
Val

Ala

Leu
15

Leu
Ser
Trp
Gln
Leu
95

Asp
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly
Asp

Met
335

Val
Arg
Val
Phe
Val
80

Asn
Ala
Gly
Gln
Ser
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val



Met
Asp
Asp
Cys
Pro
65

Arg
Met
Val
Glu
vVal
145
Leu
Ile
Met
Val
Ile
225
Pro
Ser
His
His
Pro
305

Val

Arg

Ser
Ala
Arg
Arg
50

Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile

Met

Leu

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

<220>
<223>

<400>

Asp
Ser
Gln
35

Thr
Glu
Leu
His
Leu
115
Ala
Ala
Phe
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

45
343
PRT

Tre3-

45

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Ile
Ala
260
Lys
Arg
Glu

Tyr

Glu
340

37

Gln
Asp
Tyr
Ala
Glu
Val
85

Arg
Met
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Thr
Glu
Ser
Ala
Asp
70

Asn
Phe
Arg
Ala
Glu
150
Val
Val
Gly
Ser
Val
230
Gly
Gln
Gly
Gly
Met
310

Arg

Asp

Leu
Ala
Glu
Trp
55

Val
Thr
Gly
Arg
Leu
135
Asn
Ala
Arg
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

Artificial Sequence

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala

Ala

Leu

Arg
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg
Gly

Asp

- 87 -

Asn Leu
10
Asn Leu

Trp Lys
Leu Asp

Tyr Leu
75

Gln His

90

Arg Pro

Lys Glu
Glu Arg

Arg Gly
155

Thr Leu

170

Ser Arg

Thr Leu
Thr Glu

Pro Asn
235

Pro Ser

250

Glu Ala

Arg Tyr
Asp Met
Gly Trp

315

Ser Glu
330

Ser
Met
Val
Asn
60

Leu
Leu
Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Ala
Leu
Ala
300
Thr

Thr

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg
Thr

Gly

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala

Val

Ala

Leu
15

Leu
Ser
Trp
Gln
Leu
95

Asn
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly
Asp

Met
335

Val
Arg
Val
Phe
Ala
80

Asn
Ala
Gly
Gln
Ser
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Asn

320
Val

Met Ser Glu Leu Leu Thr Val His Gln Asn Leu Ser Ala Leu Leu Val

1

5

10

15

Asp Ala Thr Ser Asp Glu Thr Cys Lys Asn Leu Met Asp Val Phe Arg



Asp
Cys
Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Gln
Ser
Tyr
His
Ser
305
Val

Arg

Arg
Arg
Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile

Met

Leu

Gln
35

Thr
Glu
Leu
His
Leu
115
Thr
Ala
Phe
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

20
Ala

Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Lys
Ala
260
Lys
Arg
Glu
Tyr

Glu
340

Phe
Ala
Glu
Val
85

Arg
Ile
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Ser
245
Leu
Asp
Val
Ile
Ile

325
Asp

Ser
Ala
Asp
70

Asn
Phe
Arg
Ala
Glu
150
Val
Val
Ser
Ser
Val
230
Gly
Gln
Gly
Gly
Met
310
Arg

Gly

Glu
Trp
55

Val
Thr
Gly
Arg
Leu
135
Asn
Ala
Lys
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

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

<220>
<223>

<400>

46
343
PRT
Artificial Sequence

Tre3-43

46

Met Ser Glu Leu Gln Thr Leu

1

5

Asp Ala Thr Ser Asp Glu Thr

20

Asp Arg Gln Ala Phe Ser Glu

35

Cys Arg Thr Trp Ala Ala Trp

His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asn
Ala
Ile
Gly
280
Ala

Ala

Leu

His
Arg
His

40
Cys

25
Thr

Lys
Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg

Gly

Asp

Gln
Lys
25

Thr

Lys

- 88 -

Trp
Leu
Tyxr
Gln
20

Arg
Arg
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Gly
Arg
Asp

Gly

Ser
330

Asn
10

Asn
Trp

Ser

Arg
Asn
Leu
75

His
Pro
Glu
Arg
Gly
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Leu
Leu
Lys

Asn

Val
Asn
60

Leu
Leu
Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Ala
Leu
Ala
300
Thr

Thr

Ser
Met
Val

Asn

Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg

Thr

Gly

Ala
Asp
Leu

45
Arg

30
Leu

Lys
Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Cys
270
Trp
Ala

Val

Ala

Leu
Val
30

Leu

Lys

Ser
Trp
Gln
Leu
95

Asp
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Arg
255
Leu
Ser
Gly

Asp

Met
335

Leu
15

Leu
Ser

Trp

Val
Phe
Val
80

Asn
Ala
Gly
Gln
Thr
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val

Val
Arg
Val

Phe



Pro
65

Arg
Met
Val
Glu
Ala
145
Leu
Ile
Met
Val
Ile
225
Gln
Ser
Tyr
His
Ser
305
Val

Arg

50
Ala

Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile

Met

Leu

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

<220>
<223>

<400>

Met
Asp
Asp
Cys
Pro

65
Arg

Ser
Ala
Arg
Arg
50

Ala

Gly

Asp
Leu
His
Leu
115
Ala
Ala
Phe
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

47
343
PRT

Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Arg
Ala
260
Lys
Arg
Glu

Tyr

Glu
340

Glu
Val
85

Arg
Met
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Asp
70

Asn
Ser
Arg
Ala
Glu
150
Ile
Val
Ser
Ser
Val
230
Gly
Gln
Gly
Gly
Met
310
Arg

Gly

55
Val

Thr
Gly
Arg
Leu
135
Asn
Ala
Lys
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

Artificial Sequence

Tre3-

47
Asp
Thr
Gln
35
Thr

Glu

Leu

46

Leu
Ser
20

Ala
Trp

Pro

Ala

Gln
Asp
Phe
Ala
Glu

Val

Thr
Glu
Ser
Ala
Asp

70
Asn

Val
Thr
Glu
Trp
55

Val

Thr

Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala
Ala

Leu

His
Arg
His
40

Cys

Arg

Ile

Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg
Gly

Asp

Arg
Lys
25

Thr
Lys
Asp

Gln

-89 -

Tyr
Gln
90

Arg
Lys
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Gly
Arg
Asp
Gly

Ser
330

Asn
10

Asn
Trp
Leu

Tyr

Gln

Leu
75

His
Pro
Glu
Arg
Gly
155
Leu
His
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Leu
Leu
Lys
Asn
Leu

75
His

60
Leu

Leu
Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Ala
Leu
Ala
300

Thr

Thr

Ser
Met
Val
Asn
60

Leu

Leu

His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg
Thr

Gly

Ala
Asp
Leu
45

Arg
His

Ala

Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Cys
Cys
270
Trp
Ala
Val

Ala

Leu
Val
30

Leu
Lys

Leu

Gln

Gln
Leu
95

Asn
Ala
Asp
Arg
Ser
175
Gly
Thr
Arg
Phe
Gln
255
Leu
Ser
Gly

Asp

Met
335

Leu
15

Leu
Ser
Trp
Gln

Leu

Val
80

Asn
Ala
Gly
Gln
Ser
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val

Val
Arg
Val
Phe
Val

80
Asn



Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Gln
Ser
Tyr
His
Ser
305

Val

Arg

Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Phe
Val
Thr
Gly
Ser
290
Ile

Met

Leu

His
Leu
115
Ala
Ser
Leu
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Lys
Ala
260
Lys
Arg
Glu
Tyr

Glu
340

85
Arg

Ile
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Phe
Arg
Ala
Glu
150
Val
Val
Ser
Ser
Val
230
Gly
Gln
Gly
Gly
Met
310

Arg

Asp

Gly
Arg
Leu
135
Asp
Ala
Arg
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

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

<220>
<223>

<400>

48
343
PRT
Artificial Sequence

Tre3-48

48

Met Ser Lys

1
Asp

Asp
Cys
Pro
65

Arg

Met

Val

Ala
Arg
Arg
50

Ala
Gly

Leu

Ser

Thr
Gln
35

Thr
Glu
Leu
His

Leu

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg

100
Val

Gln
Asp
Phe
Ala
Glu
Val
85

Arg

Met

Thr
Glu
Ser
Ala
Asp
70

Asn

Ser

Arg

Val
Thr
Glu
Trp
55

Val
Thr
Gly

Arg

Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asn
Ala
Ile
Gly
280
Ala
Ala

Leu

His
Arg
His
40

Cys
Arg
Ile

Leu

Ile

Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg
Gly

Asp

Arg
Lys
25

Thr
Lys
Asp
Gln
Pro

105
Arg

- 90 -

90
Arg

Arg
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu
Arg
Asp

Gly

Ser
330

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg

Lys

Pro
Glu
Arg
Gly
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Leu
Leu
Lys
Asn
Leu
75

His
Leu

Glu

Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Thr
Leu
Ala
300
Thr

Thr

Ser
Met
Val
Asn
60

Leu
Leu

Ser

Asn

Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg
Thr

Gly

Ala
Asp
Leu
45

Arg
His
Ala

Asp

Val

Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala
Val

Ala

Leu
Val
30

Leu
Lys
Leu
Gln
Ser

110
Asp

95
Asp

Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly

Asp

Met
335

Leu
15

Phe
Ser
Trp
Gln
Leu
95

Asn

Ala

Ala
Gly
Gln
Asn
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val

Val
Arg
Val
Phe
Val
80

Asn

Ala

Gly



Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Pro
Ser
Tyr
His
Pro
305
Val

Arg

Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile
Met

Leu

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

<220>
<223>

<400>

Met
Asp
Asp
Cys
Pro
65

Arg
Met
Val

Glu

Val

Ser
Ala
Arg
Arg
50

Ala
Gly
Leu
Ser
Arg

130
Arg

115
Ala

Ala
Phe
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

49
343
PRT

Lys
Leu
Leu
Ile
180
His
Ala
Ser
Lys
Ala
260
Lys
Arg
Glu
Tyr

Glu
340

Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Ala
Glu
150
Val
Val
Ser
Ser
Val
230
Gly
Gln
Asp
Gly
Met
310
Arg

Gly

Leu
135
Asn
Ala
Arg
Lys
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

Artificial Sequence

Tre3-~-

49
Glu
Thr
Gln
35
Thr
Glu
Leu
His
Leu
115
Ala

Ala

63

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val

Lys

Leu

Leu
Asp
Tyr
Ala
Glu
Val
85

Arg
Ile

Gln

Met

Thr
Glu
Ser
Ala
Asp
70

Asn
Phe
Arg

Ala

Glu

Leu
Ala
Glu
Trp
55

Val
Thr
Gly
Arg
Leu

135
Asn

120
Ala

Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala

Ala

Leu

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala

Ser

Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg

Gly

Asp

Gln
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe

Asp

- 901 -

Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu
Arg
Asp

Gly

Ser
330

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Arg
Glu

Arg

Arg
Cys
155
Leu
Arg
Leu
Glu
Asp
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Leu
Leu
Lys
Asn
Leu
75

His
Pro
Glu

Arg

Gly

Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Thr
Leu
Ala
300
Thr

Ala

Ser
Met
Val
Asn
60

Leu
Leu
Gly
Asn
Thr

140
Gln

125
Asp

Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg

Thr

Gly

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp

Asp

Leu
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala

Val

Ala

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Phe

Ile

Asp
Arg
Ser
175
Gly
Thr
Arg
Phe
Gln
255
Leu
Ser
Gly

Glu

Met
335

Leu
15

Leu
Ser
Trp
Gln
Leu
95

Asp
Ala
Asp

Arg

Gln
Thr
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
vVal

Val
Arg
Val
Phe
Ala
80

Asn
Ala
Gly

Gln

Asn



145
Leu Ala

Ile Ala

Met Leu

vVal Glu
210

Ile Ser

225

Pro Val

Ser Thr

Leu
Arg
Ile
195
Lys
Val

Arg

Ser

Tyr Gly Ala

His Ser
290

Ser Ile

305

Val Met

Arg Leu

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

<220>
<223>

<400>
Met Ser
Asp Ala
Asp Arg
Cys Arg
50
Pro Ala
65
Arg Gly
Met Leu
Val Ser
Glu Arg
130
Val Arg
145
Leu Ala

Ile Ala

275
Ala

Ala

Asn

Leu

50
343
PRT

Leu
Ile
180
His
Ala
Ser
Ile
Ala
260
Lys
Arg
Glu
Tyr

Glu
340

Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Gly
Val
Ile
Ile

325
Asp

150
Val

Val
Serxr
Ser
Val
230
Gly
Gln
Asp
Gly
Met
310
Arg

Gly

Ala
Arg
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

Artificial Sequence

Tre3-

50
Asp
Thr
Gln
35
Thr
Glu
Leu
His
Leu
115
Ala
Ala

Phe

Arg

74

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu

Leu

Ile

Gln
Asp
Phe
Ala
Glu
Val
85

Arg
Met
Gln
Met
Gly

165
Arg

Thr
Glu
Ser
Ala
Asp
70

Asn
Phe
Arg
Ala
Glu
150

Val

Val

Val
Thr
Glu
Trp
55

Val
Thr
Gly
Arg
Leu
135
Asn

Ala

Arg

Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala

Ala

Leu

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser

Tyr

Asp

Asn
Ile
185
Lys
Val
Asp
vVal
Phe
265
Gln
Arg

Gly

Asp

Arg
Arg
Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Asp

Asn

Ile

- 92 —

Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu
Arg
Asp

Gly

Ser
330

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Arg
Glu
Arg
Thr

170
Ser

155
Leu

Arg
Leu
Arg
Asn
235
Ser
Ala
Tyx
Met
Trp

315
Glu

Leu
Leu
Lys
Asn
Leu
75

His
Pro
Glu
Arg
Cys
155

Leu

Arg

Leu
Thr
Val
Leu
220
Asn
Ala
Ala
Leu
Ala
300
Thr

Thr

Ser
Met
Val
Asn
60

Leu
Leu
Gly
Asn
Thr
140
Gln

Leu

Thr

Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg

Thr

Gly

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp

Arg

Asp

Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala

Val

Ala

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Phe
Ile

Ile

Gly

Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly
Asp

Met
335

Leu
15

Phe
Ser
Trp
Gln
Leu
95

Asn
Ala
Asp
Arg
Ser

175
Gly

160
Glu

Arg
Gly
Trp
Cys
2490
Leu
Ile
Gly
Val
Ser

320
Val

Val
Arg
Val
Phe
Val
80

Asn
Ala
Gly
Arg
Ser
160
Glu

Arg



Met Leu

Val Glu
210

Ile Ser

225

Gln Val

Sexr Thr

180
Ile His Ile Ser Arg
195
Lys Ala Leu Ser Leu
215
Val Ser Gly Val Ala
230
Arg Lys Asn Gly Val
245
Ser Ala Leu Gln Gly
260

Tyr Gly Ala Lys Asp Gly Ser

His Ser
290

Ser Ile

305

Val Met

Arg Leu

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

<220>
<223>

<400>
Met Ser
1
Asp Ala
Asp Arg
Cys Arg
50
Pro Thr
65
Arg Gly
Met Leu
Val Ser
Glu Arg
130
Val Arg
145
Leu Ala
Ile Ala
Met Leu

Val Glu

275

Ala Arg Val Gly Ala
295

Ala Glu Ile Met Gln

310
Asn Tyr Ile Arg Asn
325
Leu Glu Gly Asp Asp
340

51
343
PRT
Artificial Sequence

Tre3-78
51
Asp Leu Gln Thr Val

Thr Ser Asp Glu Thr
20

Gln Ala Phe Ser Glu

35

Thr Trp Ala Ala Trp

55
Glu Pro Glu Asp Val
70
Leu Ala Val Asn Thr
85

His Arg Axrg Phe Gly
100

Leu Val Ile Arg Arg

115

Thr Lys Gln Ala Leu

135
Ala Leu Met Glu Asn
150
Phe Leu Gly Val Ala
165

Arg Ile Arg Val Arg
180

Ile His Ile Ser Arg

195

Lys Ala Leu Ser Leu

Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala
Ala

Leu

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr

200
Gly

185
Lys

Val
Asp
Val
Phe
265
Arg
Arg

Gly

Asp

Arg
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys

Ile

- 93 -

Thr
Thr
Pro
Pro
250
Glu
Arg
Asp

Gly

Ser
330

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Arg
Glu
Arg
Thr
170
Ser

Thr

Thr

Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Leu
Leu
Lys
Asn
Leu
75

His
Pro
Glu
Arg
Gly
155
Leu
Arg

Leu

Lys

Val
Leu
220
Asn
Ala
Thr
Leu
Ala
300
Thr

Thr

Ser
Met
Val
Asn
60

Leu
Leu
Gly
Asn
Thr
140
Gln
Leu
Thr

Val

Leu

Ser
205
Val
Tyr
Thr
His
Ala
285
Arg
Thr

Gly

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser

205
Val

190
Thr

Glu
Leu
Ser
Arg
270
Trp
Ala

Val

Ala

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr

Glu

Ala
Arg
Phe
Gln
255
Leu
Ser
Gly

Glu

Met
335

Leu
15

Phe
Ser
Trp
Gln
Leu
95

Asp
Ala
Asp
Arg
Ser
175
Gly
Ala

Arg

Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val

Ile
Arg
Val
Phe
Val
80

Asn
Ala
Gly
Gln
Asn
160
Glu
Arg
Gly

Trp



Ile
225
Pro
Ser
Tyr
His
Ser
305
Val

Arg

210
Ser

Val
Thr
Gly
Ser
290
Ile

Met

Leu

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

<220>
<223>

<400>

Met
Asp
Asp
Cys
Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile

225
Gln

Ser
Ala
Arg
Arg
50

Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210

Ser

Val

vVal
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

52
343
PRT

Ser
Ile
Ala
260
Lys
Arg
Glu
Tyr

Glu
340

Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Val
230
Gly
Gln
Gly
Gly
Met
310
Arg

Gly

215
Ala

Val
Gly
Ser
Ala
295
Gln

Asn

Gly

Artificial Sequence

Tre3-

52
Asp
Thr
Gln
35
Thr
Glu
Leu
His
Leu
115
Ala
Ser
Phe
Arg
Ile
195
Lys

Val

Arg

89

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala

Ser

Arg

Leu
Asp
Tyr
Ala
Glu
Val
85

Arg
Met
Gln
Met
Gly
165
Arg
Ile
Leu

Gly

Asn

Thr
Glu
Ser
Ala
Asp
70

Asn
Phe
Arg
Ala
Glu
150
Val
Val
Ser
Ser
Val

230
Gly

Val
Ala
Glu
Trp
Val
Thr
Gly
Arg
Leu
135
Asp
Ala
Lys
Arg
Leu
215

Ala

Val

Asp
Ala
Ile
Gly
280
Ala
Ala

Leu

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp

Ala

Asp
vVal
Phe
265
Gln
Arg
Gly

Asp

Arg
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val

Asp

Ala
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Pro
Pro
250
Ala
Arg
Asp

Gly

Ser
330

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Arg
Glu
Arg
Thr
170
Ser
Thr
Thr

Pro

Pro

Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Leu
Leu
Lys
Asn
Leu
75

His
Pro
Glu
Arg
Cys
155
Leu
Arg
Leu
Lys
Asn

235
Ser

220
Asn

Ala
Ala
Leu
Ala
300
Thr

Thr

Ser
Met
Val
Asn
60

Leu
Leu
Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220

Asn

Ala

Tyr
Thr
His
Ala
285
Arg
Thr

Gly

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val

Tyr

Thr

Leu
Ser
Arg
270
Trp
Ala

Val

Ala

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Leu
Ile
Ile
Gly
190
Thr
Glu

Leu

Ser

Phe
Gln
255
Leu
Ser
Gly

Asp

Met
335

Leu
15

Leu
Ser
Trp
Gln
Leu
95

Asn
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe

Gln

Cys
240
Leu
Ile
Gly
Val
Ser

320
Val

Val
Arg
Val
Phe
Val
80

Asn
Ala
Gly
Gln
Ser
160
Glu
Arg
Gly
Trp
Cys

240
Leu



Ser
Tyr
His
Ser
305
Val

Arg

Thr
Gly
Ser
290
Ile

Met

Leu

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

<220>
<223>

<400>

Met
Asp
Asp
Cys
Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Pro

Ser

Tyr

Ser
Ala
Arg
Arg
50

Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val

Thr

Gly

Ser
Ala
275
Ala
Ala

Asn

Leu

53
343
PRT

Ala
260
Lys
Arg
Glu
Tyr

Glu
340

245
Leu

Asp
Val
Ile
Ile

325
Asp

Gln
Gly
Gly
Met
310
Arg

Asp

Gly
Ser
Ala
295
Gln

Asn

Asp

Artificial Seguence

Tre3-

53
Lys
Thr
Gln
35
Thr
Glu
Leu
His
Leu
115
Ala
Ser
Leu
Arg
Ile
195
Lys
Val
Arg

Ser

Ala

94

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Lys
Ala

260
Lys

Leu
Asp
Phe
Ala
Glu
Val
85

Arg
Met
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245

Leu

Asp

Thr
Glu
Ser
Ala
Gly
70

Asn
Ser
Arg
Ala
Gly
150
Val
Val
Ser
Ser
Val
230
Gly
Gln

Asp

Val
Thr
Glu
Trp
55

Val
Thr
Gly
Arg
Leu
135
Ser
Ala
Arg
Arg
Leu
215
Ala
Val

Gly

Ser

Ile
Gly
280
Ala
Ala

Leu

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala

Ile

Gly

Phe
265
Gln
Arg
Gly

Asp

Arg
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Glu
Asn
Ile
185
Lys
val
Asp
Val
Phe

265
Gln
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250
Glu

Arg
Asp
Gly

Ser
330

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Arg
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu

Arg

Ala
Tyr
Met
Trp

315
Glu

Leu
Leu
Lys
Asn
Leu
75

His
Leu
Glu
Arg
Cys
155
Leu
Arg
Leu
Glu
Asn
235
Ser

Ala

Tyr

Thr
Leu
Ala
300
Thr

Thr

Ser
Met
Val
Asn
60

Leu
Leu
Ser
Asn
Thr
140
Gln
Leu
Thx
Val
Leu
220
Asn
Ala
Thr

Leu

His
Ala
285
Arg
Thr

Gly

Ala
Asp
Leu
45

Arg
Tyr
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His

Ala

Arg
270
Trp
Ala
Val

Ala

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Leu
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg

270
Trp

255
Leu

Ser
Gly
Glu

Met
335

Leu
15

Leu
Ser
Trp
Gln
Leu
85

Asp
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255

Leu

Ser

Ile
Gly
Val
Ser

320
Val

Val
Arg
Val
Phe
Ala
80

Asn
Ala
Gly
Gln
Ser
160
Glu
Arg
Gly
Trp
Cys
240
Leu

Ile

Gly



His
Ser
305
Val

Arg

Ser
2390
Ile
Met

Leu

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

<220>
<223>

<400>

Met
Asp
Asp
Cys
Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Pro
Ser
Tyr
His

Ser

Ser
Ala
Arg
Arg
Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser

290
Ile

275
Ala

Ala

Asn

Leu

54
343
PRT

Arg
Glu
Tyr

Glu
340

Val
Ile
Ile

325
Asp

Gly
Met
310
Arg

Asp

Ala
295
Gln
Asn

Asn

Artificial Sequence

Tre3-

54
Lys
Thr
Gln
35
Thr
Glu
Leu
His
Leu
115
Ala
Ser
Phe
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala

Ala

96

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Ile
Ala
260
Lys
Arg

Glu

Gln
Asp
Phe
Ala
Glu
Val
85

Arg
Met
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp

Val

Ile

Thr
Glu
Ser
Ala
Asp
70

Asn
Phe
Arg
Ala
Glu
150
Val
Val
Ser
Ser
Val
230
Gly
Gln
Gly
Gly

Met

Val
Thr
Glu
Trp
55

Val
Thr
Gly
Arg
Leu
135
Asn
Ala
Arg
Arg
Leu
215
Ala
Val
Gly
Ser
Ala

295
Gln

280
Ala

Ala

Leu

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Arg
Asp
Ala
Ile
Gly
280
Ala

Ala

Arg
Gly

Asp

Arg
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg

Gly
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Asp
Gly

Ser
330

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Lys
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu
Arg
Asp

Gly

Met
Trp

315
Glu

Leu
Leu
Lys
Asn
Leu
75

His
Pro
Glu
Arg
Gly
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr

Met

Trp

Ala
300
Thr

Thr

Ser
Met
Val
Asn
60

Leu
Leu
Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Thr
Leu
Ala

300
Thr

285
Arg

Thr

Gly

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg

Thr

Ala
Val

Ala

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp

Ala

Val

Gly
Asp

Met
335

Leu
15

Phe
Ser
Trp
Gln
Leu
95

Asn
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser

Gly

Asp

Val
Ser

320
Val

Val
Arg
Val
Phe
Ala
80

Asn
Ala
Gly
Gln
Thr
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly

Val

Ser



305

310
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315

320

Val Met Asn Tyr Ile Arg Asn Leu Asp Ser Glu Thr Gly Ala Met Val

325

Arg Leu Leu Glu Asp Gly Asp

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

<220>
<223>

<400>

Met
Asp
Asp
Cys
Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Pro
Ser
Tyr
His
Ser
305

Val

Arg

Ser
Ala
Arg
Arg
Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile

Met

Leu

55
343
PRT

340

Artificial Sequence

Tre3-

55
Lys
Thr
Gln
35
Thr
Glu
Leu
His
Leu
115
Ala
Ser
Phe
Arg
Ile
195
Lys
Val
Arg
Tyr
Ala
275
Ala
Ala

Asn

Leu

101

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Ile
Thr
260
Lys
Arg
Glu

Tyr

Glu

Leu
Asp
Phe
Ala
Glu
Val
85

Arg
Ile
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Thr
Glu
Ser
Ala
Asp
70

Asn
Ser
Arg
Ala
Glu
150
Val
Val
Gly
Ser
Val
230
Gly
Gln
Gly
Gly
Met
310
Arg

Gly

Val
Ala
Glu
Trp
Val
Thr
Gly
Arg
Leu
135
Asn
Ala
Arg
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala

Ala

Leu

Gln
Lys
25

Thr
Lys
Asp
Gln
Ala
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Ala
Phe
265
Gln
Arg
Gly

Asp

330

Asn
10

Asn
Trp
Leu
Tyr
Gln
30

Arg
Arg
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Lys
Arg
Asp
Gly

Ser
330

Leu
Leu
Lys
Asp
Leu
75

His
Pro
Glu
Arg
Gly
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Ser
Ala
Val
Asn
60

Leu
Leu
Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Ala
Leu
Ala
300
Thr

Thr

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Ala
His
Ala
285
Arg
Thr

Gly

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala
Val

Ala

335

Leu
15

Phe
Ser
Trp
Gln
Leu
95

Asn
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly
Asp

Met
335

Val
Arg
Val
Phe
Thr
80

Asn
Ala
Gly
Gln
Thr
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
vVal
Ser

320
Val



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

<220>
<223>

<400>

340

56
343
PRT
Artificial Sequence

Tre3-103

56

Met Ser Glu

1
Asp

Asp
Cys
Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Pro
Ser
Tyr
His
Ser
305
Val

Arg

Ala
Arg
Arg
50

Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile

Met

Leu

<210>

Thr
Gln
35

Thr

Glu

Leu

His
Leu
115
Ala
Ser
Phe
Arg
Ile
195
Lys
Ala
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

57

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Ile
Ala
260
Lys
Arg
Glu
Tyr

Glu
340

Gln
Asp
Phe
Ala
Glu
Val
85

Arg
Met
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Thr
Glu
Ser
Ala
Asp
70

Asn
Ser
Arg
Ala
Glu
150
Val
Val
Ser
Ser
Val
230
Gly
Gln
Gly
Gly
Met
310
Arg

Asp

Val
Ala
Glu
Trp
55

Val
Thr
Gly
Arg
Leu
135
Asn
Ala
Arg
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala
Ala

Leu

His
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Ala
Phe
265
Gln
Arg
Gly

Asp
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Ser
10

Asn
Trp
Leu
Tyr
Gln
30

Arg
Lys
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Ala
Arg
Asp
Gly

Ser
330

Leu
Leu
Lys
Asn
Leu
75

His
Pro
Glu
Arg
Cys
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Ser
Ala
val
Asn
60

Leu
Leu
Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Ala
Leu
Ala
300

Thr

Thr

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Ala
His
Ala
285
Arg

Thr

Gly

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala

Val

Ala

Leu
15

Phe
Ser
Trp
Gln
Leu
95

Asn
Ala
Glu
Arg
Ser
175
Gly
Thr
Arg
Phe
Gln
255
Leu
Ser
Gly
Glu

Met
335

Val
Arg
Val
Phe
Thr
80

Asn
Ala
Gly
Gln
Ser
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val



<211>
<212>
<213>

<220>
<223>

<400>

Met
Asp
Asp
Cys
Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Gln
Ser
Tyr
His
Ser
305

Val

Arg

Ser
Ala
Arg
Arg
Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile

Met

Leu

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

343
PRT

Artificial Sequence

Tre3-

57
Glu
Thr
Gln
35
Thr
Glu
Leu
His
Leu
115
Ala
Ala
Phe
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

58
343
PRT

106

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Lys
Ala
260
Lys
Arg
Glu
Tyr

Glu
340

Gln
Asp
Phe
Ala
Glu
Val
85

Arg
Met
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Thr
Glu
Ser
Ala
Asp
70

Asn
Phe
Arg
Ala
Glu
150
Val
Val
Ser
Ser
Val
230
Gly
Gln
Gly
Gly
Met
310
Arg

Gly

Leu
Thr
Glu
Trp
Val
Thr
Gly
Arg
Leu
135

Asn

Ala

Arg.

Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

Artificial Sequence

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala
Ala

Leu

Arg
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg
Gly

Asp
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Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Lys
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu
Arg
Asp
Gly

Ser
330

Leu
Leu
Lys
Asn
Leu
75

His
Pro
Glu
Arg
Gly
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Ser
Met
Val
Asn
60

Leu
Leu
Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Thr
Leu
Ala
300
Thr

Thr

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg
Thr

Gly

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala
Val

Ala

Leu
15

Phe
Ser
Trp
Gln
Leu
95

Asn
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly
Asp

Met
335

Val
Arg
Val
Phe
Val
80

Asn
Ala
Gly
Gln
Ser
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val



<220>
<223>

<400>

Met
1
Asp
Asp
Cys
Pro
65
Arg
Met
Val
Glu
val
145
Leu
Ile
Met
Val
Ile
225
Gln
Ser
Tyr
His
Ser
305
Val

Arg

Ser
Ala
Arg
Arg
50

Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile

Met

Leu

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

<220>
<223>

<400>

Tre3-

58
Lys
Thr
Gln
35
Thr
Glu
Leu
His
Leu
115
Thr
Ala
Phe
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

59
343
PRT

135

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Lys
Ala
260
Lys
Arg
Glu
Tyr

Glu
340

Leu
Asp
Phe
Val
Glu
Val
85

Arg
Ile
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Thr
Glu
Ser
Ala
Asp
70

Asn
Phe
Arg
Ala
Gly
150
Ile
val
Gly
Ser
Val
230
Gly
Gln
Asp
Gly
Met
310

Arg

Asp

Val
Thr
Glu
Trp
55

Val
Thr
Gly
Arg
Leu
135
Asn
Ala
Lys
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

Artificial Sequence

Tre3-

59

002

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Arg
Gly
Ala
Ile
Gly
280
Ala

Ala

Leu

Gln
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg
Gly

Asp

-100-

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Arg
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Gly
Arg
Asp
Gly

Ser
330

Leu
Leu
Lys
Asn
Leu
75

His
Pro
Glu
Arg
Gly
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Ser
Met
Val
Asn
60

Leu
Leu
Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Ala
Leu
Ala
300

Thr

Thr

Ala
Gly
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asn
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg

Thr

Gly

Leu
Val
30

Leu
Arg
Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Cys
270
Trp
Ala

Val

Ala

Leu
15

Leu
Ser
Trp
Gln
Leu
95

Asp
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly
Glu

Met
335

Val
Arg
Val
Phe
Val
80

Asn
Ala
Gly
Gln
Ser
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val



Met
Asp
Asp
Cys
Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Ile
Ile
Val
Ile
225
Arg
Ser
Tyr
His
Ser
305
Val

Arg

Ser
Val
Arg
Arg
Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile

Met

Leu

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

<220>
<223>

<400>

Asn
Thr
Gln
35

Thr
Glu
Leu
His
Leu
115
Ala
Ser
Phe
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

60
343
PRT

Tre3-

60

Leu
Ser
20

Ala
Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Lys
Ala
260
Lys
Arg
Glu
Tyr

Glu
340

023

Leu
Asp
Phe
Ala
Glu
val
85

Arg
Met
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Thr
Glu
Ser
Ala
Asp
70

Asn
Ser
Arg
Ala
Glu
150
Val
Val
Gly
Ser
Val
230
Gly
Gln
Gly
Gly
Met
310
Arg

Gly

Leu
Val
Glu
Trp
55

Val
Thr
Gly
Arg
Leu
135
Asp
Ala
Lys
Arg
Leu
215
Ala
val
Gly
Ser
Ala
295
Gln

Asn

Asn

Artificial Sequence

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala

Ala

Leu

Gln
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg

Gly

Asp

-101-

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Lys
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Ala
Arg
Asp

Gly

Ser
330

Leu
Leu
Lys
Asn
Leu
75

His
Leu
Glu
Arg
Gly
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Ser
Met
Val
Asn
60

Leu
Leu
Ser
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Thr
Leu
Ala
300
Thr

Thr

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg

Thr

Gly

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala

Val

Ala

Leu
15

Phe
Ser
Trp
Gln
Leu
95

Asn
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Gln
Ser
Gly
Asp

Met
335

Val
Arg
Val
Phe
Val
80

Asn
Ala
Gly
Gln
Thr
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val

Met Ser Asn Leu Gln Thr Leu His Arg Asn Leu Ser Ala Leu Leu Ile

1

5

10

15

Asp Ala Thr Ser Asp Glu Ala Arg Lys Asn Leu Met Asp Val Phe Arg



Asp
Cys
Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Gln
Ser
Tyr
His
Pro
305

Val

Arg

Arg
Arg
50

Ala
Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile

Met

Leu

Gln
35

Thr
Glu
Leu
His
Leu
115
Ala
Ala
Phe
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

20
Ala

Trp
Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Arg
Ala
260
Lys
Arg
Glu
Tyr

Glu
340

Phe
Ala
Glu
Val
85

Arg
Val
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Ser
Ala
Asp
70

Asn
Ser
Arg
Ala
Glu
150
Ile
Ile
Ser
Ser
Val
230
Gly
Gln
Gly
Gly
Met
310
Arg

Gly

Glu
Trp
55

Val
Thr
Gly
Arg
Leu
135
Asn
Ala
Lys
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

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

<220>
<223>

<400>

61
343
PRT
Artificial Sequence

Tre3-030

61

Met Ser Asn Leu Leu Thr Leu

1

5

Asp Val Thr Ser Asp Glu Val

20

Asp Arg Gln Ala Phe Ser Glu

35

Cys Arg Thr Trp Ala Ala Trp

His
40

Cys
Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala
Ala

Leu

His
Arg
His

40
Cys

25
Thr

Lys
Gly
Gln
Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
vVal
Phe
265
Gln
Arg

Gly

Asp

Gln
Glu
25

Thr

Lys

-102-

Trp
Leu
Tyr
Gln
90

Arg
Lys
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu
Arg
Asp

Gly

Ser
330

Asn
10
Asn

Trp

Leu

Arg
Asn
Leu
75

His
Leu
Glu
Arg
Gly
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Leu
Leu
Lys

Asn

Val
Asn
60

Leu
Leu
Ser
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Ala
Leu
Ala
300
Thr

Thr

Ser

Met

Val

Asn

Leu
45

Arg
His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg
Thr

Gly

Ala
Asp
Leu

45
Arg

30
Leu

Lys
Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
His
270
Trp
Ala

Val

Ala

Leu
Val
30

Leu

Lys

Ser
Trp
Gln
Leu
95

Asp
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly

Asp

Met
335

Leu
15

Phe
Ser

Trp

Val
Phe
Ala
80

Asn
Ala
Gly
Gln
Thr
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val

Val
Arg
Val

Phe



Pro
65

Arg
Met
Val
Glu
Val
145
Leu
Ile
Met
Val
Ile
225
Gln
Ser
Tyr
His
Ser
305
Val

Arg

50
Ala

Gly
Leu
Ser
Arg
130
Arg
Ala
Ala
Leu
Glu
210
Ser
Val
Thr
Gly
Ser
290
Ile

Met

Leu

Glu
Leu
His
Leu
115
Ala
Ala
Phe
Arg
Ile
195
Lys
Val
Arg
Ser
Ala
275
Ala
Ala

Asn

Leu

Pro
Ala
Arg
100
Val
Lys
Leu
Leu
Ile
180
His
Ala
Ser
Lys
Ala
260
Lys
Arg
Glu

Tyr

Glu
340

Glu
Val
85

Arg
Met
Gln
Met
Gly
165
Arg
Ile
Leu
Gly
Asn
245
Leu
Asp
Val
Ile
Ile

325
Asp

Asp
70

Asn
Phe
Arg
Ala
Gly
150
Ile
Val
Gly
Ser
Val
230
Gly
Gln
Gly
Gly
Met
310
Arg

Asp

55
Val

Thr
Gly
Arg
Leu
135
Asn
Ala
Lys
Arg
Leu
215
Ala
Val
Gly
Ser
Ala
295
Gln

Asn

Asp

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

<220>
<223>

<400>

Met Ser
Asp Val
Asp Arg
Cys Arg

50
Pro Ala

65

62
343
PRT
Artificial Sequence

Tre3-031
62
Asn Leu Leu Thr Leu

Thr Ser Asp Glu Ala
20

Gln Ala Phe Ser Glu
35

Thr Trp Ala Ala Trp

55
Glu Pro Glu Asp Val
70

Arg Gly Leu Ala Val Asn Thr

Arg
Ile
Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala

Ala

Leu

His
Arg
His
40

Cys
Arg

Ile

Asp
Gln
Pro
105
Arg
Phe
Asn
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg

Gly

Asp

Gln
Lys
25

Thr
Lys

Asp

Gln

-103-

Tyr
Gln
90

Arg
Lys
Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu
Arg
Asp

Gly

Ser
330

Asn
10

Asn
Trp
Leu

Tyr

Gln

Leu
75

His
Pro
Glu
Arg
Cys
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Leu
Leu
Lys
Asn
Leu

75
His

60
Leu

Leu
Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Thr
Leu
Ala
300
Thr

Thr

Ser
Met
Val
Asn
60

Leu

Leu

His
Ala
Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg

Thr

Gly

Ala
Asp
Leu
45

Arg
His

Ala

Leu
Gln
Ser
110
Asp
Phe
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala
Val

Ala

Leu
Val
30

Leu
Lys

Leu

Gln

Gln
Leu
95

Asp
Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly
Asp

Met
335

Leu
15

Leu
Ser
Trp
Gln

Leu

Val
80

Asn
Ala
Gly
Gln
Thr
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val

val
Arg
val
Phe
val

80
Asn



Met Leu
Val Ser

Glu Arg
130

Val Arg

145

Leu Ala

Ile Ala

Met Leu

Val Glu
210

Ile Ser

225

Gln Val

Ser Ala

85
His Arg Arg Phe Gly
100
Leu Val Met Arg Arg
115
Ala Lys Gln Ala Leu
135
Ser Leu Met Glu Asn
150
Phe Leu Gly Val Ala
165
Arg Ile Arg Ile Lys
180
Ile His Ile Ser Arg
195
Lys Ala Leu Ser Leu
215
Val Ser Gly Val Ala
230
Arg Val Asn Gly Val
245
Tyr Thr Leu Gln Arg
260

Tyr Gly Ala Lys Asp Asp Ser

His Ser
290

Pro Ile

305

Val Met

Arg Leu

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

<220>
<223>

<400>
Met Ser
1
Asp Ala
Asp Arg
Cys Arg
50
Pro Ala
65
Arg Gly
Met Leu

Val Ser

275

Ala Arg Val Gly Ala
295

Ala Glu Ile Met Gln

310
Asn Tyr Ile Arg Asn
325
Leu Glu Asp Gly Asp
340

63
343
PRT
Artificial Sequence

Tre3-033
63
Asn Leu Leu Thr Leu

Thr Ser Asp Glu Ala
20

Gln Ala Phe Ser Glu

35

Thr Trp Ala Ala Trp

Glu Pro Glu Asp Val
70
Leu Ala Val Asn Thr
85
His Arg Arg Phe Gly
100
Leu Val Ile Arg Arg

Leu
Ile
120
Ala
Ser
Tyr
Asp
Thr
200
Gly
Asp
Ala
Ile
Gly
280
Ala
Ala

Leu

His
Arg
His
40

Cys
Arg
Ile

Leu

Ile

Pro
105
Arg
Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Ala
Phe
265
Arg
Arg
Gly

Asp

Gln
Lys
25

Thr
Lys
Asp
Gln
Pro

105
Arg

-104-

90
Arg

Lys
Glu
Cys
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Ala
Arg
Asp
Gly

Ser
330

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg

Arg

Pro
Glu
Arg
Cys
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Leu
Leu
Lys
Asn
Leu
75

His
Pro

Glu

Gly
Asn
Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Ala
Leu
Ala
300
Thr

Thr

Ser
Met
Val
Asn
60

Leu
Leu

Gly

Asn

Asp
Val
125
Asp
Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg
Thr

Gly

Ala
Asp
Leu
45

Arg
His
Ala

Asp

Val

Ser
110
Asp
Phe
Met
Ile
Gly
190
Thr
Glu
Leu
Asn
Arg
270
Trp
Ala
Val

Ala

Leu
Val
30

Leu
Lys
Leu
Gln
Ser

110
Asp

95
Asp

Ala
Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Gln
255
Leu
Ser
Gly
Asp

Met
335

Leu
15

Leu
Ser
Trp
Gln
Leu
95

Asp

Ala

Ala
Gly
Gln
Thr
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val

Val
Arg
vVal
Phe
Val
80

Asn

Ala

Gly



Glu Arg
130

Val Arg

145

Leu Ala

Ile Ala
Met Leu

Val Glu
210

Ile Ser

225

Gln Val

Ser Thr
Tyr Gly

His Ser
290

Ser Ile

305

Val Met

Arg Leu

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

<220>
<223>

<400>

Met Ser
1
Asp Val

Asp Arg

Cys Arg

50
Pro Ala
65

115
Ala Lys Gln Ala Leu
135
Ser Leu Met Glu Asp
150
Leu Leu Gly Val Ala
165
Lys Ile Arg Val Arg
180
Ile His Ile Ser Arg
195
Lys Ala Leu Ser Leu
215
Val Ser Gly Val Ala
230
Arg Lys Asn Gly Val
245
Ser Ala Leu Gln Gly
260
Ala Lys Asp Asn Ser
275
Ala Arg Val Gly Ala
295
Ala Glu Ile Met Gln
310
Asn Tyr Ile Arg Asn
325
Leu Glu Asp Asp Asp
340

64

343

PRT

Artificial Sequence

Tre3-039
64
Asn Leu Leu Thr Ser

Thr Ser Asp Glu Val
20

Gln Ala Phe Ser Glu
35

Thr Trp Ala Ala Trp

55
Glu Pro Glu Asp Val
70

Arg Gly Leu Ala Val Asn Thr

Met Leu
Val Ser
Glu Arg

130
Val Arg

85
His Arg Arg Ser Gly
100

Leu Val Ile Arg Arg
115
Ala Lys Gln Ala Leu

135
Ser Leu Met Glu Asn

120
Ala

Ser
Tyr
Asp
Thr
200
Gly
Asn
Ala
Ile
Gly
280
Ala

Ala

Leu

His
Arg
His
40

Cys
Arg
Ile
Leu
Ile
120
Ala

Ser

Phe
Asp
Asn
Ile
185
Lys
Val
Asp
Val
Phe
265
Gln
Arg

Gly

Asp

Gln
Lys
25

Thr
Lys
Asp
Gln
Pro
105
Arg
Phe

Asp

-105-

Glu
Arg
Thr
170
Ser
Thr
Thr
Pro
Pro
250
Glu
Arg
Asp

Gly

Ser
330

Asn
10

Asn
Trp
Leu
Tyr
Gln
90

Arg
Arg
Glu

Arg

Arg
Cys
155
Leu
Arg
Leu
Lys
Asn
235
Ser
Ala
Tyr
Met
Trp

315
Glu

Leu
Leu
Lys
Asn
Leu
75

His
Pro
Glu

Arg

Gly

Thr
140
Gln
Leu
Thr
Val
Leu
220
Asn
Ala
Ala
Leu
Ala
300
Thr

Thr

Ser
Met
Val
Asn
60

Leu
Leu
Gly
Asn
Thr

140
Gln

125
Asp

Asp
Arg
Asp
Ser
205
Val
Tyr
Thr
His
Ala
285
Arg

Thr

Gly

Ala
Asp
Leu
45

Arg
His
Ala
Asp
Val
125
Asp

Asp

Leu
Ile
Ile
Gly
190
Thr
Glu
Leu
Ser
Arg
270
Trp
Ala

Val

Ala

Leu
Val
30

Leu
Lys
Leu
Gln
Ser
110
Asp
Phe

Ile

Asp
Arg
Ser
175
Gly
Ala
Arg
Phe
Arg
255
Leu
Ser
Gly

Asp

Met
335

Leu

15
Phe

Ser
Trp
Gln
Leu
95

Asp
Ala

Glu

Arg

Gln
Asn
160
Glu
Arg
Gly
Trp
Cys
240
Leu
Ile
Gly
Val
Ser

320
Val

Val
Arg
Val
Phe
Val
80

Asn
Ala
Gly

Gln

Asn



-106-

145 150 155 160
Leu Ala Leu Leu Gly Ile Ala Tyr Asn Thr Leu Leu Arg Ile Ser Glu
165 170 175
Ile Ala Arg Ile Arg Val Arg Asp Ile Ser Arg Thr Asp Gly Gly Arg
180 185 190
Met Leu Ile His Ile Gly Arg Thr Lys Thr Leu Val Ser Thr Ala Gly
195 200 205
Val Glu Lys Ala Leu Ser Leu Gly Val Thr Glu Leu Val Glu Arg Trp
210 215 220
Ile Ser Val Ser Gly Val Ala Asp Asp Pro Asn Asn Tyr Leu Phe Cys
225 230 235 240
Arg Val Lys Lys Asn Gly Val Ala Val Pro Ser Ala Thr Ser Gln Leu
245 250 255
Ser Thr Ser Ala Leu Gln Gly Ile Phe Glu Ala Thr His Arg Leu Ile
260 265 270
Tyr Gly Ala Lys Asp Gly Ser Gly Gln Arg Tyr Leu Ala Trp Ser Gly
275 280 285
His Ser Ala Arg Val Gly Ala Ala Arg Asp Met Ala Arg Ala Gly Val
290 295 300
Ser Ile Ala Glu Ile Met Gln Ala Gly Gly Trp Thr Thr Val Asp Ser
305 310 315 320
Val Met Asn Tyr Ile Arg Asn Leu Asp Ser Glu Thr Gly Ala Met Val
325 330 335
Arg Leu Leu Glu Asp Gly Asp
340

<210> 65

<211> 351

<212> PRT

<213> Artificial Sequence

<220>
<223> Tre 1.0

<220>
<221> Signal
<222> (2)..(9)

<223> Nuclear localisation sequence (NLS) for directing the protein
into the nucleus of mammalian cells

<400> 65
Met Val Pro Lys Lys Lys Arg Lys Val Ser Asn Leu Leu Thr Leu His

His Ser Leu Pro Ala Leu Pro Ala Asp Ala Thr Ser Asp Glu Val Arg
20 25 30
Lys Asn Leu Met Asp Val Phe Arg Asp Arg Pro Ala Phe Ser Glu His
35 40 45
Thr Trp Glu Met Leu Leu Ser Val Cys Arg Ser Trp Ala Ala Trp Cys
50 55 60
Lys Leu Asn Asn Arg Lys Trp Phe Pro Ala Glu Pro Glu Asp Val Arg
65 70 75 80
Asp Tyr Leu Leu His Leu Gln Ala Arg Gly Leu Ala Val Lys Thr Ile
85 90 : 95
Gln Gln His Leu Cys Arg Leu Asn Met Leu His Arg Arg Ser Gly Leu
100 105 110
Pro Arg Pro Ser Asp Ser Asn Ala Val Ser Leu Val Met Arg Arg Ile
115 120 125



Arg
Phe
145
Asp
Asn
Ile
Lys
Val
225
Asp
Ala
Phe
Gln
Arg
305
Gly

Asp

Lys
130
Glu
Arg
Thr
Ser
Thr
210
Thr
Pro
Pro
Glu
Arg
290
Asp
Gly

Ser

Glu
Arg
Cys
Leu
Arg
195
Leu
Lys
Asn
Ser
Ala
275
Tyr
Met

Trp

Glu

Asn
Thr
Gln
Leu
180
Thr
Val
Leu
Asn
Ala
260
Thr
Leu
Ala

Thr

Thr
340

Val
Asp
Asp
165
Arg
Asp
Ser
Val
Tyr
245
Thr
His
Ala
Arg
Thr

325
Gly

Asp
Phe
150
Ile
Ile
Gly
Thr
Glu
230
Leu
Ser
Arg
Trp
Ala
310
vVal

Ala

Ala
135
Asp
Arg
Ala
Gly
Ala
215
Arg
Phe
Gln
Leu
Ser
295
Gly

Asn

Met

Gly

Gln

Asn
Glu
Arg
200
Gly
Trp
Cys
Leu
Ile
280
Gly
Val

Ser

Val

Glu
Val
Leu
Ile
185
Met
Val
Ile
Arg
Ser
265
Tyr
His
Ser

Val

Arg
345

-107-

Arg
Arg
Ala
170
Ala
Leu
Glu
Ser
Val
250
Thr
Gly
Ser
Ile
Met

330
Leu

Thr
Ser
155
Phe
Arg
Ile
Lys
Val
235
Arg
Tyr
Ala
Ala
Pro
315

Asn

Leu

Lys
140
Leu
Leu
Ile
His
Ala
220
Ser
Arg
Ala
Lys
Arg
300
Glu
Tyr

Glu

Gln
Met
Gly
Arg
Ile
205
Leu
Gly
Tyr
Leu
Asp
285
Val
Ile
Ile

Asp

Ala
Glu
Val
Val
190
Gly
Ser
Val
Gly
Gln
270
Asp
Gly
Met

Arg

Gly
350

Leu
Asn
Ala
175
Lys
Arg
Leu
Ala
Val
255
Arg
Ser
Ala
Gln
Asn

335
Asp

Ala
Ser
160
Tyr
Asp
Thr
Gly
Asp
240
Ala
Ile
Gly
Ala
Ala

320
Leu



