




































































































































                         SEQUENCE LISTING

<110>  FELDAN BIO INC.

 

<120>  PEPTIDE-BASED NON-PROTEINACEOUS CARGO DELIVERY

<130>  16995-56

<140>  SG 11202111461X

<141>  2020-04-17

<150>  PCT/CA2020/050517

<151>  2020-04-17

<150>  CA 3.040.645

<151>  2019-04-18

<160>  344   

<170>  PatentIn version 3.5

<210>  1

<211>  35

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  CM18-Penetratin-cys

<400>  1

Lys Trp Lys Leu Phe Lys Lys Ile Gly Ala Val Leu Lys Val Leu Thr 

1               5                   10                  15      

Thr Gly Arg Gln Ile Lys Ile Trp Phe Gln Asn Arg Arg Met Lys Trp 

            20                  25                  30          

Lys Lys Cys 

        35  

<210>  2

<211>  41

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  TAT-KALA

<400>  2

Tyr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Trp Glu Ala Lys Leu 

1               5                   10                  15      

Ala Lys Ala Leu Ala Lys Ala Leu Ala Lys His Leu Ala Lys Ala Leu 

            20                  25                  30          

Ala Lys Ala Leu Lys Ala Cys Glu Ala 

        35                  40      

<210>  3

<211>  35

<212>  PRT

<213>  Artificial Sequence

<220>

1



<223>  His-CM18-PTD4

<400>  3

His His His His His His Lys Trp Lys Leu Phe Lys Lys Ile Gly Ala 

1               5                   10                  15      

Val Leu Lys Val Leu Thr Thr Gly Tyr Ala Arg Ala Ala Ala Arg Gln 

            20                  25                  30          

Ala Arg Ala 

        35  

<210>  4

<211>  43

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  His-LAH4-PTD4

<400>  4

His His His His His His Lys Lys Ala Leu Leu Ala Leu Ala Leu His 

1               5                   10                  15      

His Leu Ala His Leu Ala Leu His Leu Ala Leu Ala Leu Lys Lys Ala 

            20                  25                  30          

Tyr Ala Arg Ala Ala Ala Arg Gln Ala Arg Ala 

        35                  40              

<210>  5

<211>  41

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  PTD4-KALA

<400>  5

Tyr Ala Arg Ala Ala Ala Arg Gln Ala Arg Ala Trp Glu Ala Lys Leu 

1               5                   10                  15      

Ala Lys Ala Leu Ala Lys Ala Leu Ala Lys His Leu Ala Lys Ala Leu 

            20                  25                  30          

Ala Lys Ala Leu Lys Ala Cys Glu Ala 

        35                  40      

<210>  6

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  EB1-PTD4

<400>  6

Leu Ile Arg Leu Trp Ser His Leu Ile His Ile Trp Phe Gln Asn Arg 

2



1               5                   10                  15      

Arg Leu Lys Trp Lys Lys Lys Tyr Ala Arg Ala Ala Ala Arg Gln Ala 

            20                  25                  30          

Arg Ala 

        

<210>  7

<211>  41

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  His-CM18-PTD4-6Cys

<400>  7

His His His His His His Lys Trp Lys Leu Phe Lys Lys Ile Gly Ala 

1               5                   10                  15      

Val Leu Lys Val Leu Thr Thr Gly Tyr Ala Arg Ala Ala Ala Arg Gln 

            20                  25                  30          

Ala Arg Ala Cys Cys Cys Cys Cys Cys 

        35                  40      

<210>  8

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  CM18-PTD4

<400>  8

Lys Trp Lys Leu Phe Lys Lys Ile Gly Ala Val Leu Lys Val Leu Thr 

1               5                   10                  15      

Thr Gly Tyr Ala Arg Ala Ala Ala Arg Gln Ala Arg Ala 

            20                  25                  

<210>  9

<211>  35

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  CM18-PTD4-6His

<400>  9

Lys Trp Lys Leu Phe Lys Lys Ile Gly Ala Val Leu Lys Val Leu Thr 

1               5                   10                  15      

Thr Gly Tyr Ala Arg Ala Ala Ala Arg Gln Ala Arg Ala His His His 

            20                  25                  30          

His His His 

        35  

3



<210>  10

<211>  41

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  His-CM18-PTD4-His

<400>  10

His His His His His His Lys Trp Lys Leu Phe Lys Lys Ile Gly Ala 

1               5                   10                  15      

Val Leu Lys Val Leu Thr Thr Gly Tyr Ala Arg Ala Ala Ala Arg Gln 

            20                  25                  30          

Ala Arg Ala His His His His His His 

        35                  40      

<210>  11

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  TAT-CM18

<400>  11

Tyr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Cys Lys Trp Lys Leu 

1               5                   10                  15      

Phe Lys Lys Ile Gly Ala Val Leu Lys Val Leu Thr Thr Gly 

            20                  25                  30  

<210>  12

<211>  37

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD5

<400>  12

His His His His His His Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys 

1               5                   10                  15      

Leu Trp Thr Gln Gly Arg Arg Leu Lys Ala Lys Arg Ala Lys Ala His 

            20                  25                  30          

His His His His His 

        35          

<210>  13

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD10

4



<400>  13

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Leu Arg Arg Gln Ala Arg 

            20                  25                  30          

Thr Gly 

        

<210>  14

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD12

<400>  14

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Lys Leu Tyr 

1               5                   10                  15      

Ala Arg Ala Leu Arg Arg Gln Ala Arg Thr Gly 

            20                  25          

<210>  15

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD18

<400>  15

Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Thr Gln Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Gly Arg Arg Leu Lys Ala Lys Arg Ala Lys Ala 

            20                  25                  30          

<210>  16

<211>  42

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD19

<400>  16

His His His His His His Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys 

1               5                   10                  15      

Thr Trp Thr Gln Gly Arg Arg Leu Lys Ala Lys Ser Ala Gln Ala Ser 

            20                  25                  30          

Thr Arg Gln Ala His His His His His His 

        35                  40          

5



<210>  17

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD21

<400>  17

His His His His His His Phe Leu Lys Ile Trp Ser Arg Leu Ile Lys 

1               5                   10                  15      

Ile Trp Thr Gln Gly Arg Arg Lys Gly Ala Gln Ala Ala Phe Arg 

            20                  25                  30      

<210>  18

<211>  37

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD23

<400>  18

His His His His His His Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys 

1               5                   10                  15      

Glu Trp Thr Gln Gly Arg Arg Leu Glu Ala Lys Arg Ala Glu Ala His 

            20                  25                  30          

His His His His His 

        35          

<210>  19

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD120

<400>  19

His His His His His His Phe Leu Lys Ile Trp Ser Arg Leu Ile Lys 

1               5                   10                  15      

Ile Trp Thr Gln Gly Leu Arg Lys Gly Ala Gln Ala Ala Lys Arg 

            20                  25                  30      

<210>  20

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD127

<400>  20

His His His His His His Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys 

6



1               5                   10                  15      

Gly Trp Thr Gln Gly Trp Arg Thr Ile Ala Gln Ala Leu Gly 

            20                  25                  30  

<210>  21

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD129

<400>  21

Phe Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Arg Arg Lys Gly Ala Gln Ala Ala Phe Arg 

            20                  25                  30      

<210>  22

<211>  37

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD131

<400>  22

His His His His His His Phe Leu Lys Ile Trp Ser Arg Leu Ile Lys 

1               5                   10                  15      

Ile Trp Thr Gln Gly Arg Arg Lys Gly Ala Gln Ala Ala Phe Arg His 

            20                  25                  30          

His His His His His 

        35          

<210>  23

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD134

<400>  23

Leu Ile Arg Lys Trp Ile His Leu Ile His Ser Trp Phe Gln Asn Leu 

1               5                   10                  15      

Arg Arg Leu Tyr Ala Arg Ala Ala Ala Arg Gln Ala Arg Ala 

            20                  25                  30  

<210>  24

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

7



<223>  FSD146

<400>  24

Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Thr Gln Gly Gly 

1               5                   10                  15      

Ser Pro Pro Pro Ser Gly Arg Arg Leu Lys Ala Lys Arg Ala Lys Ala 

            20                  25                  30          

<210>  25

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD155

<400>  25

Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Thr Gln Gly Gly 

1               5                   10                  15      

Ser Gly Glu Gly Ser Gly Arg Arg Leu Lys Ala Lys Arg Ala Lys Ala 

            20                  25                  30          

<210>  26

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD156

<400>  26

Trp Ile Arg Leu Phe Thr Lys Leu Trp Arg Ile Phe Gln Gln Gly Lys 

1               5                   10                  15      

Arg Ile Lys Ala Lys Arg Ala 

            20              

<210>  27

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD157

<400>  27

Trp Ile Arg Leu Phe Thr Lys Leu Trp Arg Ile Phe Gln Gln Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Lys Arg Ile Lys Ala Lys Arg Ala 

            20                  25                  

<210>  28

<211>  29

<212>  PRT

<213>  Artificial Sequence

8



<220>

<223>  FSD159

<400>  28

Trp Ile Arg Leu Phe Thr Lys Leu Trp Arg Ile Phe Arg Gln Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Lys Arg Ile Lys Ala Lys Ala Ala 

            20                  25                  

<210>  29

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD162

<400>  29

Ile Leu Lys Leu Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Lys Lys Ala Gln Ala Ala Lys Arg 

            20                  25  

<210>  30

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD168

<400>  30

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25  

<210>  31

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD173

<400>  31

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25          

<210>  32

<211>  33

<212>  PRT

<213>  Artificial Sequence

9



<220>

<223>  FSD174

<400>  32

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala 

            20                  25                  30          

Arg 

    

<210>  33

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD194

<400>  33

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Arg Arg Leu Lys Ala Lys Arg Ala Lys Ala 

            20                  25                  30          

<210>  34

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD220

<400>  34

Trp Ala Arg Ala Phe Ala Lys Ala Trp Arg Ile Phe Gln Gln Gly Lys 

1               5                   10                  15      

Arg Ile Lys Ala Lys Arg Ala 

            20              

<210>  35

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD250

<400>  35

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

10



<210>  36

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD250D

<220>

<221>  MUTAGEN

<222>  (1)..(30)

<223>  All D-amino acids

<400>  36

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  37

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD253

<400>  37

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Arg Gly Gly Arg Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  38

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD258

<400>  38

Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  

<210>  39

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD262

<400>  39

11



Lys Trp Lys Leu Leu Arg Leu Trp Ser Arg Leu Leu Arg Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  40

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD263

<400>  40

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Ala Arg Gln Ala Arg 

            20                  25                  30      

<210>  41

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD264

<400>  41

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Ala Arg Ala Ala Arg 

            20                  25                  30      

<210>  42

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD265

<400>  42

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Ala Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  43

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD268

<400>  43

12



Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  44

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD286

<400>  44

Lys Trp Lys Leu Leu Arg Ala Leu Ala Arg Leu Leu Lys Leu Ala Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Arg Arg Leu Gly Ala Arg Ala Gln Ala 

            20                  25                  30          

Arg 

    

<210>  45

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD271

<400>  45

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Arg 

1               5                   10                  15      

Gly Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30      

<210>  46

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD272

<400>  46

Lys Trp Lys Leu Ala Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  47

<211>  30

<212>  PRT

<213>  Artificial Sequence

13



<220>

<223>  FSD273

<400>  47

Lys Trp Lys Leu Leu Arg Ala Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  48

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD276

<400>  48

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Arg Ala Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  49

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD268 Cyclic Amide

<220>

<221>  MOD_RES

<222>  (1)..(32)

<223>  Cyclic peptide: covalent link between K1 and R32

<400>  49

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  50

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD268 Disulfide

<220>

<221>  DISULFID

<222>  (1)..(34)

<223>  Cyclic peptide: disulfiude bond between C1 and C34

<400>  50

14



Cys Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp 

1               5                   10                  15      

Gly Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala 

            20                  25                  30          

Arg Cys 

        

<210>  51

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD10 Scarmble

<400>  51

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Leu Arg Arg Gln Ala Arg 

            20                  25                  30          

Thr Gly 

        

<210>  52

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD268 Scramble

<400>  52

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  53

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD174 Scramble

<400>  53

Leu Gly Arg Ser Gly Arg Ile Lys Ile Gly Gly Trp Ser Ala Leu Ala 

1               5                   10                  15      

Ser Arg Ala Arg Gln Ala Arg Gly Leu Lys Ile Trp Thr Gln Gly Arg 

            20                  25                  30          

15



Leu 

    

<210>  54

<211>  36

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSN3

<400>  54

His His His His His His Gln Phe Leu Cys Phe Trp Leu Asn Lys Met 

1               5                   10                  15      

Gly Lys His Asn Thr Val Trp His Gly Arg His Leu Lys Cys His Lys 

            20                  25                  30          

Arg Gly Lys Gly 

        35      

<210>  55

<211>  35

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSN4

<400>  55

His His His His His His Leu Leu Tyr Leu Trp Arg Arg Leu Leu Lys 

1               5                   10                  15      

Phe Trp Cys Ala Gly Arg Arg Val Tyr Ala Lys Cys Ala Lys Ala Tyr 

            20                  25                  30          

Gly Cys Phe 

        35  

<210>  56

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSN7

<400>  56

Leu Ile Lys Leu Trp Ser Arg Phe Ile Lys Phe Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Ile Lys Ala Lys Leu Ala Arg Ala Gly Gln Ser Trp Phe Gly 

            20                  25                  30      

<210>  57

<211>  19

<212>  PRT

<213>  Artificial Sequence

16



<220>

<223>  FSN8

<400>  57

His His His His His His Phe Arg Lys Leu Trp Leu Ala Ile Val Arg 

1               5                   10                  15      

Ala Lys Lys 

            

<210>  58

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD117

<400>  58

His His His His His His Phe Leu Lys Phe Trp Ser Arg Leu Phe Lys 

1               5                   10                  15      

Phe Trp Thr Gln Gly Arg Arg Lys Gly Ala Gln Ala Ala Phe Arg 

            20                  25                  30      

<210>  59

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD118

<400>  59

His His His His His His Ile Leu Lys Ile Trp Ser Arg Leu Ile Lys 

1               5                   10                  15      

Ile Trp Thr Gln Gly Arg Arg Lys Gly Ala Gln Ala Ala Ile Arg 

            20                  25                  30      

<210>  60

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD119

<400>  60

His His His His His His Phe Leu Lys Ile Trp Ser Arg Ala Leu Ile 

1               5                   10                  15      

Lys Ile Trp Thr Gln Gly Leu Arg Lys Gly Ala Gln Ala Ala Lys Arg 

            20                  25                  30          

<210>  61

<211>  31

<212>  PRT

<213>  Artificial Sequence

17



<220>

<223>  FSD121

<400>  61

His His His His His His Val Leu Lys Ile Trp Ser Arg Leu Ile Lys 

1               5                   10                  15      

Ile Trp Thr Gln Gly Arg Arg Lys Gly Ala Gln Ala Ala Val Arg 

            20                  25                  30      

<210>  62

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD122

<400>  62

His His His His His His Phe Leu Lys Val Trp Ser Arg Leu Val Lys 

1               5                   10                  15      

Val Trp Thr Gln Gly Arg Arg Lys Gly Ala Gln Ala Ala Phe Arg 

            20                  25                  30      

<210>  63

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD123

<400>  63

His His His His His His Val Leu Lys Val Trp Ser Arg Leu Val Lys 

1               5                   10                  15      

Val Trp Thr Gln Gly Arg Arg Lys Gly Ala Gln Ala Ala Val Arg 

            20                  25                  30      

<210>  64

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD124

<400>  64

His His His His His His Phe Leu Lys Ile Trp Gln Arg Leu Ile Lys 

1               5                   10                  15      

Ile Trp Gln Gln Gly Arg Arg Lys Gly Ala Gln Ala Ala Phe Arg 

            20                  25                  30      

<210>  65

<211>  31

<212>  PRT

18



<213>  Artificial Sequence

<220>

<223>  FSD125

<400>  65

His His His His His His Phe Leu Lys Ile Trp Asn Arg Leu Ile Lys 

1               5                   10                  15      

Ile Trp Asn Asn Gly Arg Arg Lys Gly Ala Asn Ala Ala Phe Arg 

            20                  25                  30      

<210>  66

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD126

<400>  66

His His His His His His Phe Leu Lys Ile Trp Ser Arg Leu Ile Lys 

1               5                   10                  15      

Ile Trp Thr Gln Gly Trp Arg Thr Gly Ala Gln Ala Gly Phe 

            20                  25                  30  

<210>  67

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD127

<400>  67

His His His His His His Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys 

1               5                   10                  15      

Gly Trp Thr Gln Gly Trp Arg Thr Ile Ala Gln Ala Leu Gly 

            20                  25                  30  

<210>  68

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD128

<400>  68

His His His His His His Phe Leu Lys Ile Trp Ser Arg Leu Ile Lys 

1               5                   10                  15      

Ile Trp Pro Gln Pro Arg Arg Lys Gly Ala Gln Ala Ala Phe Arg 

            20                  25                  30      

<210>  69

<211>  31

19



<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD130

<400>  69

Leu Ile Lys Ile Trp Thr Gln Phe Leu Lys Ile Trp Ser Arg Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Arg Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25                  30      

<210>  70

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD132

<400>  70

His His His His His His Arg Phe Ala Ala Gln Ala Gly Lys Arg Arg 

1               5                   10                  15      

Gly Gln Thr Trp Ile Lys Ile Leu Arg Ser Trp Ile Lys Leu Phe 

            20                  25                  30      

<210>  71

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD133

<400>  71

His His His His Phe Leu His His Ser Trp Ile Lys Lys Ile Leu Arg 

1               5                   10                  15      

Thr Trp Ile Arg Arg Gly Gln Gln Ala Gly Lys Phe Ala Ala Arg 

            20                  25                  30      

<210>  72

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD135

<400>  72

Leu Ile Arg Lys Trp Ile His Leu Ile His Ser Trp Phe Gln Asn Leu 

1               5                   10                  15      

Arg Arg Leu Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  

<210>  73

20



<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD137

<400>  73

Leu Leu Arg Lys Trp Ser His Leu Leu His Ile Trp Gly Gly Ser Gly 

1               5                   10                  15      

Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  

<210>  74

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD138

<400>  74

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Arg Arg Leu Lys Ala Lys Arg Ala Lys 

            20                  25                  30          

Ala 

    

<210>  75

<211>  40

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD139

<400>  75

His His His His His His Leu Ile Arg Leu Trp Ser His Leu Ile His 

1               5                   10                  15      

Ile Trp Phe Gln Asn Arg Arg Leu Lys Trp Lys Lys Lys Tyr Ala Arg 

            20                  25                  30          

Ala Ala Ala Arg Gln Ala Arg Ala 

        35                  40  

<210>  76

<211>  46

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD140

<400>  76

21



His His His His His His Leu Ile Arg Leu Trp Ser His Leu Ile His 

1               5                   10                  15      

Ile Trp Phe Gln Asn Arg Arg Leu Lys Trp Lys Lys Lys Tyr Ala Arg 

            20                  25                  30          

Ala Ala Ala Arg Gln Ala Arg Ala His His His His His His 

        35                  40                  45      

<210>  77

<211>  41

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD141

<400>  77

Leu Ile Arg Leu Trp Ser His Leu Ile His Ile Trp Phe Gln Asn Arg 

1               5                   10                  15      

Arg Leu Lys Trp Lys Lys Lys Gly Gly Ser Gly Gly Gly Ser Tyr Ala 

            20                  25                  30          

Arg Ala Ala Ala Arg Gln Ala Arg Ala 

        35                  40      

<210>  78

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD142

<400>  78

Phe Leu Lys Ile Trp Ser His Leu Ile His Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Lys Ala Lys Arg Ala Lys Ala 

            20                  25  

<210>  79

<211>  22

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD143

<400>  79

Leu Ile Arg Lys Trp Ile His Leu Ile His Ser Trp Phe Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Arg Ala 

            20          

<210>  80

22



<211>  49

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD144

<400>  80

His His His His His His Lys Lys Ala Leu Leu Ala His Ala Leu His 

1               5                   10                  15      

Leu Leu Ala Leu Leu Ala Leu His Leu Ala His Ala Leu Lys Lys Ala 

            20                  25                  30          

Tyr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg His His His His His 

        35                  40                  45              

His 

    

<210>  81

<211>  52

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD145

<400>  81

His His His His His His Lys Lys His Leu Leu Ala His Ala Leu His 

1               5                   10                  15      

Leu Leu Ala Leu Leu Ala Leu His Leu Ala His Ala Leu Ala His Leu 

            20                  25                  30          

Lys Lys Ala Tyr Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg His His 

        35                  40                  45              

His His His His 

    50          

<210>  82

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD147

<400>  82

Leu Leu Lys Leu Trp Thr Gln Leu Leu Lys Leu Trp Ser Arg Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Arg Arg Leu Lys Ala Lys Arg Ala Lys Ala 

            20                  25                  30      

<210>  83

<211>  28

23



<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD148

<400>  83

His His His His His His Met Val Thr Val Leu Phe Arg Arg Leu Arg 

1               5                   10                  15      

Ile Arg Arg Ala Cys Gly Pro Pro Arg Val Arg Val 

            20                  25              

<210>  84

<211>  28

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD149

<400>  84

His His His His His His Met Val Arg Val Leu Thr Arg Phe Leu Arg 

1               5                   10                  15      

Ile Gly Ala Arg Cys Arg Arg Pro Pro Val Val Arg 

            20                  25              

<210>  85

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD150

<400>  85

His His His His His His Trp Ile Thr Trp Leu Phe Lys Arg Leu Lys 

1               5                   10                  15      

Ile Arg Arg Ala Ala Gly Gln Ser Lys Phe Arg Ile Ala Gly 

            20                  25                  30  

<210>  86

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD151

<400>  86

His His His His His His Trp Ile Thr Trp Leu Arg Lys Ile Leu Lys 

1               5                   10                  15      

Arg Phe Arg Lys Ala Ala Gln Ser Gly Phe Arg Ile Ala Gly 

            20                  25                  30  

<210>  87

24



<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD152

<400>  87

His His His His His His Trp Ile Thr Trp Leu Arg Lys Ile Leu Lys 

1               5                   10                  15      

Arg Phe Gly Lys Ala Ala Gln Ser Gly Phe Arg Ile Ala Arg 

            20                  25                  30  

<210>  88

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD153

<400>  88

His His His His His His Trp Ile Thr Trp Leu Arg Lys Ile Leu Lys 

1               5                   10                  15      

Arg Leu Gly Gly Ala Ala Gln Ser Ile Ile Thr Gly Gly Gln 

            20                  25                  30  

<210>  89

<211>  36

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD154

<400>  89

His His His His His His Trp Ile Thr Trp Leu Phe Lys Arg Leu Lys 

1               5                   10                  15      

Ile Arg Arg Ala Ala Gly Gly Ser Gly Gly Gly Ser Gln Ser Lys Phe 

            20                  25                  30          

Arg Ile Ala Gly 

        35      

<210>  90

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD158

<400>  90

Trp Ile Arg Leu Phe Thr Lys Leu Trp Arg Ile Phe Arg Gln Gly Lys 

1               5                   10                  15      

25



Arg Ile Lys Ala Lys Ala Ala 

            20              

<210>  91

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD160

<400>  91

Ile Leu Lys Leu Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Gln Ala Ala Leu Arg 

            20                  25  

<210>  92

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD161

<400>  92

Ile Leu Lys Leu Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Arg Arg Leu Gly Ala Gln Ala Ala Leu Arg 

            20                  25                  30      

<210>  93

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD163

<400>  93

Ile Leu Lys Leu Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Arg Arg Lys Lys Ala Gln Ala Ala Lys Arg 

            20                  25                  30      

<210>  94

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD164

<400>  94

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

26



Arg Leu Gly Ala Arg Ala Ala Arg Ala 

            20                  25  

<210>  95

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD165

<400>  95

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Arg Arg Lys Lys Ala Arg Ala Ala Arg Ala 

            20                  25                  30      

<210>  96

<211>  26

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD166

<400>  96

Leu Leu Lys Leu Trp Ser Arg Leu Ile Lys Ile Trp Thr Lys Gly Arg 

1               5                   10                  15      

Arg Lys Lys Ala Arg Ala Ala Gln Ala Arg 

            20                  25      

<210>  97

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD167

<400>  97

Leu Leu Lys Leu Trp Ser Arg Leu Ile Lys Ile Trp Thr Lys Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Arg Arg Lys Lys Ala Arg Ala Ala Gln Ala Arg 

            20                  25                  30          

<210>  98

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD169

<400>  98

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Gly 

1               5                   10                  15      

27



Ser Gly Gly Gly Ser Arg Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25                  30      

<210>  99

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD170

<400>  99

Leu Ile Lys Ile Trp Thr Gln Leu Leu Lys Ile Trp Ser Arg Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25  

<210>  100

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD171

<220>

<221>  MOD_RES

<222>  (1)..(1)

<223>  Acetyl

<220>

<221>  MOD_RES

<222>  (25)..(25)

<223>  Amide

<220>

<221>  MOD_RES

<222>  (25)..(25)

<223>  Cysteamide

<400>  100

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25  

<210>  101

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD172

<400>  101

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

28



Arg Leu Gly Gly Ser Gly Gly Gly Ser Ala Arg Ala Gln Ala Arg 

            20                  25                  30      

<210>  102

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD175

<400>  102

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  

<210>  103

<211>  36

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD176

<400>  103

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Gly Ser Gly Gly Gly Ser Gly Gly Ser Ala Arg Ala Ala 

            20                  25                  30          

Arg Gln Ala Arg 

        35      

<210>  104

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD177

<400>  104

Lys Leu Lys Ile Trp Ser Arg Leu Ile Arg Lys Trp Thr Lys Gly Leu 

1               5                   10                  15      

Arg Leu Gly Ala Gln Ala Gln Ala Arg 

            20                  25  

<210>  105

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD178

29



<400>  105

Lys Leu Lys Ile Trp Ser Arg Leu Ile Arg Lys Trp Thr Lys Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Leu Arg Leu Gly Ala Gln Ala Gln Ala Arg 

            20                  25                  30      

<210>  106

<211>  28

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD179

<400>  106

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Gly Arg Glu Ser Arg Lys Pro Arg Lys Ser Arg Gln 

            20                  25              

<210>  107

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD180

<400>  107

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Arg Gly Arg Glu Ser Arg Lys Pro Arg Lys Ser 

            20                  25                  30          

Arg Gln 

        

<210>  108

<211>  28

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD181

<400>  108

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Leu 

1               5                   10                  15      

Gly Leu Leu Val Leu Arg Val Arg Ala Gly Lys Arg 

            20                  25              

<210>  109

<211>  34

<212>  PRT

30



<213>  Artificial Sequence

<220>

<223>  FSD182

<400>  109

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Leu Gly Leu Leu Val Leu Arg Val Arg Ala Gly 

            20                  25                  30          

Lys Arg 

        

<210>  110

<211>  22

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD183

<400>  110

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Arg Ala 

            20          

<210>  111

<211>  24

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD184

<400>  111

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Arg Ala Ala Arg 

            20                  

<210>  112

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD185

<400>  112

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Arg Ala Ala Arg Gln 

            20                  25  

31



<210>  113

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD186

<400>  113

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Gly Leu Glu Ala Arg Ala Pro Arg Lys Ala Arg 

            20                  25          

<210>  114

<211>  28

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD187

<400>  114

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Arg Lys Pro Arg Lys Ser Arg Gln 

            20                  25              

<210>  115

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD188

<400>  115

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Gly Arg Glu Ser Arg Ala Ala Arg Gln Ala Arg 

            20                  25          

<210>  116

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD189

<400>  116

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Arg Ala Gln Arg Ala Gln Arg Ala 

32



            20                  25          

<210>  117

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD190

<400>  117

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Ala Gln Arg Ala Gln Arg Ala 

            20              

<210>  118

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD191

<400>  118

His His His His His His Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys 

1               5                   10                  15      

Ile Trp Thr Gln Gly Thr Arg Ser Lys Arg Ala Gly Leu Gln Phe Pro 

            20                  25                  30          

<210>  119

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD192

<400>  119

His His His His His His Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys 

1               5                   10                  15      

Ile Trp Thr Gln Gly Val Gly Arg Val His Arg Leu Leu Arg Lys 

            20                  25                  30      

<210>  120

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD193

<400>  120

Lys Trp Lys Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Arg 

1               5                   10                  15      

33



Arg Leu Gly Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala 

            20                  25                  30          

Arg 

    

<210>  121

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD195

<400>  121

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Lys Ala Arg Ala Gln Ala Arg 

            20                  25  

<210>  122

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD196

<400>  122

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Arg Ala Ala Ala Arg 

            20                  25  

<210>  123

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD197

<400>  123

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Lys Ala Arg Ala Ala Ala Arg 

            20                  25  

<210>  124

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD198

<400>  124

34



Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Gly Ser Gly Gly Gly 

1               5                   10                  15      

Ser Arg Arg Lys Gly Ala Gln Ala Ala Phe Arg 

            20                  25          

<210>  125

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD199

<400>  125

Trp Ser Arg Leu Ile Thr Lys Ile Trp Arg Ile Phe Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Arg Ala Ala 

            20              

<210>  126

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD200

<400>  126

Trp Ser Arg Leu Ile Thr Lys Ile Trp Arg Ile Phe Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Lys Ala Arg Ala Ala 

            20              

<210>  127

<211>  19

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD201

<400>  127

Trp Ser Arg Leu Ile Lys Leu Trp Thr Gln Gly Arg Arg Leu Lys Ala 

1               5                   10                  15      

Arg Ala Ala 

            

<210>  128

<211>  19

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD202

35



<400>  128

Trp Ile Arg Leu Phe Lys Leu Trp Gln Gln Gly Lys Arg Ile Lys Ala 

1               5                   10                  15      

Lys Arg Ala 

            

<210>  129

<211>  21

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD203

<400>  129

Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg Arg Leu Gly Ala 

1               5                   10                  15      

Arg Ala Gln Ala Arg 

            20      

<210>  130

<211>  21

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD204

<400>  130

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Arg 

            20      

<210>  131

<211>  17

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD205

<400>  131

Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg Arg Leu Gly Ala 

1               5                   10                  15      

Arg 

    

<210>  132

<211>  21

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD206

36



<400>  132

Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg Arg Leu 

1               5                   10                  15      

Gly Ala Arg Ala Gln 

            20      

<210>  133

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD207

<400>  133

Leu Ala Lys Ala Trp Ala Arg Ala Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25  

<210>  134

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD208

<400>  134

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Arg Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25                  30          

<210>  135

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD209

<400>  135

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Tyr Ala Arg Ala Leu Arg Arg Gln Ala Arg Thr 

            20                  25                  30          

Gly 

    

<210>  136

<211>  32
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<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD210

<400>  136

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Arg Arg Leu Lys Ala Lys Arg Ala Lys Ala 

            20                  25                  30          

<210>  137

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD211

<400>  137

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Leu Arg Arg Gln Ala Arg 

            20                  25                  30          

Thr Gly 

        

<210>  138

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD212

<400>  138

Trp Ser Arg Leu Leu Lys Leu Trp Gly Gly Ser Gly Gly Gly Ser Arg 

1               5                   10                  15      

Arg Leu Lys Ala Lys Arg Ala Lys Ala 

            20                  25  

<210>  139

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD213

<400>  139

Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly Gly Ser Gly 

1               5                   10                  15      

Gly Gly Ser Arg Arg Leu Lys Ala Lys 
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            20                  25  

<210>  140

<211>  21

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD214

<400>  140

Trp Ser Arg Leu Leu Lys Leu Trp Gly Gly Ser Gly Gly Gly Ser Arg 

1               5                   10                  15      

Arg Leu Lys Ala Lys 

            20      

<210>  141

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD215

<400>  141

Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly Gly Ser Gly Gly Gly 

1               5                   10                  15      

Ser Arg Arg Leu Lys Ala Lys Arg Ala 

            20                  25  

<210>  142

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD216

<400>  142

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Gly Arg Ser Arg Lys Pro Arg Lys Ser Arg Gln 

            20                  25          

<210>  143

<211>  22

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD217

<400>  143

Lys Trp Lys Leu Lys Leu Trp Arg Leu Lys Gly Gly Ser Gly Gly Gly 

1               5                   10                  15      
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Ser Arg Arg Ala Lys Ala 

            20          

<210>  144

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD218

<400>  144

Lys Trp Lys Leu Lys Leu Trp Arg Leu Lys Ser Arg Leu Lys Leu Trp 

1               5                   10                  15      

Arg Leu Lys Gly Gly Ser Gly Gly Gly Ser Arg Arg Ala Lys Ala 

            20                  25                  30      

<210>  145

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD219

<400>  145

Trp Ile Arg Leu Trp Thr His Leu Trp His Ile Trp Gln Gln Gly Lys 

1               5                   10                  15      

Arg Ile Lys Ala Lys Arg Ala 

            20              

<210>  146

<211>  24

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD221

<400>  146

Trp Lys Leu Ile Arg Leu Phe Thr Arg Leu Ile Lys Ile Trp Gly Gln 

1               5                   10                  15      

Arg Arg Leu Lys Ala Lys Arg Ala 

            20                  

<210>  147

<211>  22

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD222

<400>  147

Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gly Gln Arg Arg 

1               5                   10                  15      
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Leu Lys Ala Lys Arg Ala 

            20          

<210>  148

<211>  28

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD223

<400>  148

Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gln Gly Gly Ser 

1               5                   10                  15      

Gly Gly Gly Ser Arg Arg Leu Lys Ala Lys Arg Ala 

            20                  25              

<210>  149

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD224

<400>  149

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gly 

1               5                   10                  15      

Gln Arg Arg Leu Lys Ala Lys Arg Ala 

            20                  25  

<210>  150

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD225

<400>  150

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Arg Arg Leu Lys Ala Lys Arg Ala 

            20                  25                  30      

<210>  151

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD226

<400>  151

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gly 

1               5                   10                  15      
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Gln Arg Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25          

<210>  152

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD227

<400>  152

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Arg Arg Leu Gly Ala Arg Ala Gln Ala 

            20                  25                  30          

Arg 

    

<210>  153

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD228

<400>  153

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gly 

1               5                   10                  15      

Gln Arg Arg Leu Lys Ala Lys Arg Ala Lys Ala 

            20                  25          

<210>  154

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD229

<400>  154

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Arg Arg Leu Lys Ala Lys Arg Ala Lys 

            20                  25                  30          

Ala 

    

<210>  155

<211>  26

<212>  PRT
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<213>  Artificial Sequence

<220>

<223>  FSD230

<400>  155

Lys Trp Lys Leu Ala Lys Ala Trp Ala Arg Ala Leu Lys Leu Trp Gly 

1               5                   10                  15      

Arg Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25      

<210>  156

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD231

<400>  156

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Arg Arg Leu Lys Ala Lys Arg Ala Leu Lys 

            20                  25                  30          

Ala 

    

<210>  157

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD232

<400>  157

Lys Trp Lys Trp Ala Arg Ala Trp Ala Arg Ala Trp Lys Lys Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Arg Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25                  30          

<210>  158

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD233

<400>  158

Lys Leu Lys Leu Ala Arg Ala Leu Ala Arg Ala Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Arg Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25                  30          
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<210>  159

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD234

<400>  159

Lys Ile Lys Ile Ala Arg Ala Ile Ala Arg Ala Ile Lys Lys Ile Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Arg Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25                  30          

<210>  160

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD235

<400>  160

Lys Phe Lys Phe Ala Arg Ala Phe Ala Arg Ala Phe Lys Lys Phe Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Arg Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25                  30          

<210>  161

<211>  39

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD236

<400>  161

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Ser 

1               5                   10                  15      

Arg Leu Leu Lys Leu Trp Gly Gly Ser Gly Gly Gly Ser Arg Arg Leu 

            20                  25                  30          

Gly Ala Arg Ala Gln Ala Arg 

        35                  

<210>  162

<211>  39

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD237

<400>  162

Lys Trp Lys Leu Leu Lys Leu Trp Thr Gln Leu Leu Lys Leu Trp Thr 
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1               5                   10                  15      

Gln Leu Leu Lys Leu Trp Gly Gly Ser Gly Gly Gly Ser Arg Arg Leu 

            20                  25                  30          

Gly Ala Arg Ala Gln Ala Arg 

        35                  

<210>  163

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD238

<400>  163

Lys Trp Lys Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  164

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD239

<400>  164

Lys Trp Lys Leu Leu Lys Ile Trp Thr Gln Leu Ile Lys Ile Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Gln Ala Arg Gln Ala Arg 

            20                  25                  30      

<210>  165

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD240

<400>  165

Lys Trp Lys Ala Leu Leu Ala Leu Ala Leu His Leu Ala His Leu Ala 

1               5                   10                  15      

Leu His Leu Lys Lys Ala Gly Arg Arg Lys Gly Ala Gln Ala Ala Phe 

            20                  25                  30          

Arg 

    

<210>  166

<211>  33
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<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD241

<400>  166

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Ala Ala Arg Gln Ala Arg 

            20                  25                  30          

Ala 

    

<210>  167

<211>  36

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD243

<400>  167

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Ala Ala Arg 

            20                  25                  30          

Gln Ala Arg Ala 

        35      

<210>  168

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD244

<400>  168

Lys Trp Lys Leu Ala Lys Ala Trp Ala Arg Ala Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Ala Ala Arg Lys Ala Lys 

            20                  25                  30          

Arg Ala 

        

<210>  169

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD246
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<400>  169

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Ala Ala Arg Lys Ala Lys 

            20                  25                  30          

Arg Ala 

        

<210>  170

<211>  37

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD247

<400>  170

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Ala Ala Arg 

            20                  25                  30          

Lys Ala Lys Arg Ala 

        35          

<210>  171

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD248

<400>  171

Lys Trp Lys Leu Ala Lys Ala Trp Ala Arg Ala Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  172

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD250 Scramble

<400>  172

Arg Gly Lys Leu Trp Ser Leu Ser Lys Leu Lys Gly Trp Gly Gly Ala 

1               5                   10                  15      

Arg Ala Ser Lys Ala Gln Leu Ala Arg Leu Gly Leu Trp Arg 

            20                  25                  30  
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<210>  173

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD250E

<400>  173

Lys Trp Lys Leu Leu Glu Leu Trp Ser Glu Leu Leu Glu Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  174

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD251

<400>  174

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Glu Ala Ala Glu Gln Ala Glu 

            20                  25                  30  

<210>  175

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD254

<400>  175

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Arg Gly Gly Arg Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  176

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD255

<400>  176

Lys Trp Lys Leu Leu Lys Leu Trp Gly Gly Ser Arg Leu Leu Lys Leu 

1               5                   10                  15      

Trp Gly Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 
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            20                  25                  30          

<210>  177

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD256

<400>  177

Lys Trp Lys Leu Leu Lys Leu Gly Arg Trp Ser Arg Leu Gly Leu Lys 

1               5                   10                  15      

Leu Trp Gly Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala 

            20                  25                  30          

Arg 

    

<210>  178

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD257

<400>  178

Lys Trp Lys Leu Leu Lys Leu Trp Ala Ala Ser Arg Leu Leu Lys Leu 

1               5                   10                  15      

Trp Gly Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  179

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD259

<400>  179

Lys Trp Lys Leu Leu Lys Leu Ala Arg Trp Ser Arg Leu Ala Leu Lys 

1               5                   10                  15      

Leu Trp Gly Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala 

            20                  25                  30          

Arg 

    

<210>  180

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>
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<223>  FSD260

<400>  180

Arg Trp Arg Leu Leu Arg Leu Trp Ser Arg Leu Leu Arg Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  181

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD261

<400>  181

Gly Gly Ser Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  182

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD266

<400>  182

Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly Gly Ser Gly 

1               5                   10                  15      

Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25          

<210>  183

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD267

<400>  183

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Ala Arg Tyr Ala Arg 

            20                  25                  30      

<210>  184

<211>  32

<212>  PRT

<213>  Artificial Sequence
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<220>

<223>  FSD269

<400>  184

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Tyr Ala Arg Tyr Ala Arg 

            20                  25                  30          

<210>  185

<211>  28

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD270

<400>  185

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Ala Ala Ala Glu Lys 

            20                  25              

<210>  186

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD274

<400>  186

Lys Trp Lys Leu Ala Arg Ala Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  187

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD275

<400>  187

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Ala Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  188

<211>  30

<212>  PRT

<213>  Artificial Sequence
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<220>

<223>  FSD276

<400>  188

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Arg Ala Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  189

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD277

<400>  189

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Ala Arg Ala Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  190

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD278

<400>  190

Lys Trp Lys Leu Ala Arg Ala Trp Ser Arg Leu Ala Arg Ala Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  191

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD279

<400>  191

Lys Trp Lys Leu Ala Arg Ala Leu Ala Arg Ala Trp Ser Arg Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  

<210>  192

<211>  30

<212>  PRT
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<213>  Artificial Sequence

<220>

<223>  FSD280

<400>  192

Lys Trp Lys Leu Leu Lys Leu Trp Lys Arg Leu Leu Lys Lys Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  193

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD281

<400>  193

Lys Trp Ser Leu Leu Lys Leu Trp Ser Ala Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  194

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD282

<400>  194

Lys Trp Lys Leu Trp Lys Leu Leu Ser Arg Leu Trp Lys Leu Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  195

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD283

<400>  195

Lys Trp Lys Leu Ala Arg Lys Phe Lys Arg Ala Ile Lys Lys Phe Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  196

<211>  30
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<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD284

<400>  196

Lys Trp Ala Leu Ala Arg Ala Phe Ala Arg Ala Ile Ala Ile Phe Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  197

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD285

<400>  197

Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gly Gly Ser Gly 

1               5                   10                  15      

Gly Gly Ser Gln Arg Arg Leu Gly Ala Arg Ala Gln Ala Arg 

            20                  25                  30  

<210>  198

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD287

<400>  198

Lys Trp Lys Leu Leu Arg Ala Leu Ala Arg Leu Leu Lys Ala Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Arg Arg Leu Gly Ala Arg Ala Gln Ala 

            20                  25                  30          

Arg 

    

<210>  199

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD288

<400>  199

Lys Trp Lys Leu Leu Lys Trp Trp Ser Arg Leu Leu Lys Trp Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 
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            20                  25                  30          

<210>  200

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD289

<400>  200

Lys Trp Lys Leu Leu Lys Phe Trp Ser Arg Leu Leu Lys Phe Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  201

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD290

<400>  201

Lys Trp Lys Leu Leu Lys Leu Tyr Ser Arg Leu Leu Lys Leu Tyr Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  202

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD291

<400>  202

Lys Trp Lys Leu Leu Lys Leu Phe Ser Arg Leu Leu Lys Leu Phe Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  203

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD292

<400>  203

Lys Trp Lys Leu Leu Ser Leu Trp Ser Ser Leu Leu Ser Leu Trp Gly 

1               5                   10                  15      
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Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  204

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD293

<400>  204

Lys Trp Lys Leu Leu Ser Leu Trp Ser Arg Leu Leu Ser Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  205

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD2294

<400>  205

Lys Trp Lys Leu Leu Lys Leu Trp Ser Ser Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  206

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD295

<400>  206

Lys Trp Lys Leu Leu Lys Leu Trp Ser Leu Leu Lys Leu Trp Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30      

<210>  207

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD296

<400>  207

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gln 

1               5                   10                  15      
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Gln Gly Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln 

            20                  25                  30          

Ala Arg 

        

<210>  208

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD297

<400>  208

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Asn 

1               5                   10                  15      

Asn Gly Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln 

            20                  25                  30          

Ala Arg 

        

<210>  209

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD298

<400>  209

Ser Trp Ser Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  210

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD299

<400>  210

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Ile 

1               5                   10                  15      

Lys Ile Phe Gly Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  211

<211>  30

<212>  PRT

<213>  Artificial Sequence
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<220>

<223>  FSD300

<400>  211

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Trp 

1               5                   10                  15      

Arg Ile Phe Gly Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  212

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD301

<400>  212

Gly Gly Ser Gly Gly Gly Ser Lys Trp Lys Leu Leu Lys Leu Trp Ser 

1               5                   10                  15      

Arg Leu Leu Lys Leu Trp Gly Gly Ser Gly Gly Gly Ser 

            20                  25                  

<210>  213

<211>  28

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD302

<400>  213

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Gly Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25              

<210>  214

<211>  26

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD303

<400>  214

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25      

<210>  215

<211>  25

<212>  PRT
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<213>  Artificial Sequence

<220>

<223>  FSD304

<400>  215

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gln 

1               5                   10                  15      

Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25  

<210>  216

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD305

<400>  216

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Gly Gly Gly Gly Gly Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  217

<211>  28

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD306

<400>  217

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Gln Ala Arg 

            20                  25              

<210>  218

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD307

<400>  218

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg 

            20                  25  

<210>  219

<211>  32
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<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD308

<400>  219

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gly Ala Arg Ala Gly Ala Arg Gly Ala Arg 

            20                  25                  30          

<210>  220

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD309

<400>  220

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Gly Ala Gln Ala Gly Gln Ala Gly 

            20                  25                  30          

<210>  221

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD310

<400>  221

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Gly Arg Gly Gln Gly Arg Gln Gly Arg 

            20                  25                  30          

<210>  222

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD311

<400>  222

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Arg Gly Gly Arg Gly Gly Gly Arg 

            20                  25                  30  

<210>  223
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<211>  28

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD312

<400>  223

Trp Ile Arg Leu Phe Thr Lys Leu Trp Ile Phe Gln Gln Gly Gly Ser 

1               5                   10                  15      

Gly Gly Gly Ser Lys Arg Ile Lys Ala Lys Arg Ala 

            20                  25              

<210>  224

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD313

<400>  224

Trp Ile Arg Leu Phe Ser Arg Leu Trp Arg Ile Phe Gln Gln Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Lys Arg Ile Lys Ala Lys Arg Ala 

            20                  25                  

<210>  225

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD314

<400>  225

Lys Trp Lys Trp Ile Arg Leu Phe Ser Arg Leu Trp Arg Ile Phe Gln 

1               5                   10                  15      

Gln Gly Gly Ser Gly Gly Gly Ser Lys Arg Ile Lys Ala Lys Arg Ala 

            20                  25                  30          

<210>  226

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD315

<400>  226

Trp Ile Arg Leu Phe Ser Arg Leu Trp Arg Ile Phe Gln Gln Gly Gly 

1               5                   10                  15      

Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30      
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<210>  227

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD316

<400>  227

Lys Trp Lys Trp Ile Arg Leu Phe Ser Arg Leu Trp Arg Ile Phe Gln 

1               5                   10                  15      

Gln Gly Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln 

            20                  25                  30          

Ala Arg 

        

<210>  228

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD317

<400>  228

Trp Ile Arg Leu Phe Thr Lys Leu Trp Gln Ile Phe Gln Gln Gly Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  229

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD318

<400>  229

Trp Ile Arg Leu Phe Thr Lys Leu Trp Arg Ile Phe Gln Gln Gly Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  230

<211>  28

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD319

<400>  230

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      
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Gly Ser Gly Gly Gly Ser Ala Ala Ala Ala Gln Lys 

            20                  25              

<210>  231

<211>  28

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD320

<400>  231

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Ala Ala Ala Gln Gln 

            20                  25              

<210>  232

<211>  24

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD321

<400>  232

Lys Trp Lys Leu Ala Lys Ala Trp Ser Arg Ala Ile Lys Ile Trp Gly 

1               5                   10                  15      

Ala Arg Ala Gln Ala Arg Gln Ala 

            20                  

<210>  233

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD322

<400>  233

Lys Trp Lys Leu Ala Lys Ala Trp Ser Arg Ala Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Gln Ala Arg Gln Ala 

            20                  25                  30  

<210>  234

<211>  22

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD323

<400>  234

Trp Ile Arg Leu Phe Thr Arg Leu Ile Lys Ile Trp Gly Gln Arg Arg 

1               5                   10                  15      
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Leu Lys Ala Lys Arg Ala 

            20          

<210>  235

<211>  22

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD324

<400>  235

Trp Ala Arg Ala Phe Ala Arg Ala Trp Arg Ile Phe Gln Gln Arg Arg 

1               5                   10                  15      

Leu Lys Ala Lys Arg Ala 

            20          

<210>  236

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD325

<400>  236

Trp Ala Arg Ala Phe Ala Arg Ala Trp Arg Ile Phe Gln Gln Arg Arg 

1               5                   10                  15      

Leu Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25  

<210>  237

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD326

<400>  237

Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gly Gln Ala Arg 

1               5                   10                  15      

Ala Gln Ala Arg Gln Ala Arg 

            20              

<210>  238

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD327

<400>  238

Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gly Arg Arg Leu 
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1               5                   10                  15      

Lys Ala Lys Arg Ala Lys Ala 

            20              

<210>  239

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD328

<400>  239

Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gly Arg Arg Leu 

1               5                   10                  15      

Gly Ala Arg Ala Gln Ala Arg 

            20              

<210>  240

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD330

<400>  240

Leu Ala Arg Ala Phe Ala Arg Ala Leu Leu Lys Leu Trp Gly Gln Arg 

1               5                   10                  15      

Arg Leu Lys Ala Lys Arg Ala 

            20              

<210>  241

<211>  21

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD331

<400>  241

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Gly Gln Arg Arg Leu 

1               5                   10                  15      

Lys Ala Lys Arg Ala 

            20      

<210>  242

<211>  22

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD332

<400>  242
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Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Gly Arg Arg Leu Gly 

1               5                   10                  15      

Ala Arg Ala Gln Ala Arg 

            20          

<210>  243

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD333

<400>  243

Lys Trp Lys Leu Leu Arg Leu Leu Leu Arg Leu Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  244

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD334

<400>  244

Lys Trp Lys Leu Leu Arg Trp Leu Trp Arg Leu Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  245

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD335

<400>  245

Lys Trp Lys Leu Ala Arg Leu Leu Leu Arg Ala Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  246

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD336

<400>  246
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Lys Trp Lys Leu Leu Arg Leu Phe Leu Arg Leu Phe Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  247

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD337

<400>  247

Lys Trp Lys Leu Ala Arg Trp Leu Trp Arg Ala Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  248

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD338

<400>  248

Lys Trp Lys Leu Leu Arg Trp Phe Trp Arg Leu Phe Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  249

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD339

<400>  249

Lys Trp Lys Leu Ala Arg Leu Phe Leu Arg Ala Phe Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  250

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD340

67



<400>  250

Lys Trp Lys Leu Ala Arg Trp Phe Trp Arg Ala Phe Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  251

<211>  37

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD341

<400>  251

Leu Leu Lys Ile Trp Ser Arg Leu Ile Lys Ile Trp Thr Gln Gly Arg 

1               5                   10                  15      

Arg Leu Gly Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Leu Arg Arg 

            20                  25                  30          

Gln Ala Arg Thr Gly 

        35          

<210>  252

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD342

<400>  252

Lys Trp Lys Leu Ala Arg Trp Phe Trp Arg Ala Phe Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Leu Arg Arg Gln Ala Arg 

            20                  25                  30          

Thr Gly 

        

<210>  253

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD343

<400>  253

Lys Trp Lys Leu Leu Gln Leu Trp Ser Arg Leu Leu Gln Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

68



<210>  254

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD344

<400>  254

Gln Trp Gln Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  255

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD345

<400>  255

Lys Leu Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  256

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD346

<400>  256

Lys Phe Lys Leu Leu Lys Leu Phe Ser Arg Leu Leu Lys Leu Phe Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  257

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD347

<400>  257

Lys Trp Lys Leu Leu Lys Leu Leu Ser Arg Leu Leu Lys Leu Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  
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<210>  258

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD348

<400>  258

Lys Trp Lys Leu Leu Lys Leu Leu Ser Arg Leu Leu Lys Leu Leu Gly 

1               5                   10                  15      

Gly Gly Gly Gly Gly Gly Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  259

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD349

<400>  259

Lys Trp Lys Trp Leu Lys Leu Trp Ser Arg Leu Trp Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  260

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD350

<400>  260

Lys Trp Lys Leu Leu Lys Phe Trp Ser Arg Leu Leu Lys Phe Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  261

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD351

<400>  261

Lys Trp Lys Leu Leu Lys Leu Phe Ser Arg Leu Phe Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 
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            20                  25                  30  

<210>  262

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD352

<400>  262

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Ile Lys Ile Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  263

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD353

<400>  263

Lys Trp Lys Leu Leu Lys Leu Gln Ser Arg Leu Leu Lys Leu Gln Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  264

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD354

<400>  264

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Gly Arg 

            20                  25  

<210>  265

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD355

<400>  265

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      
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Gly Ser Gly Gly Gly Ser Gly Ala Arg 

            20                  25  

<210>  266

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD356

<400>  266

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Gly 

            20                  25  

<210>  267

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD357

<400>  267

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Arg Arg Arg 

            20                  25  

<210>  268

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD358

<400>  268

Lys Trp Lys Leu Leu His Leu Trp Ser Arg Leu Leu His Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  269

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD359

<400>  269

Lys Trp Lys Leu Leu Lys Leu Trp Ser Lys Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      
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Gly Gly Gly Gly Gly Gly Ala Lys Ala Ala Lys Gln Ala Lys 

            20                  25                  30  

<210>  270

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD360

<400>  270

Arg Trp Arg Leu Leu Arg Leu Trp Ser Arg Leu Leu Arg Leu Trp Gly 

1               5                   10                  15      

Gly Gly Gly Gly Gly Gly Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  271

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD361

<400>  271

Leu Leu Lys Leu Trp Ser Lys Leu Leu Lys Leu Trp Gly Gly Gly Gly 

1               5                   10                  15      

Gly Gly Gly Ala Lys Ala Ala Lys Gln Ala Lys 

            20                  25          

<210>  272

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD362

<400>  272

Leu Leu Arg Leu Trp Ser Arg Leu Leu Arg Leu Trp Gly Gly Gly Gly 

1               5                   10                  15      

Gly Gly Gly Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25          

<210>  273

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD363

<400>  273

Leu Leu Lys Leu Trp Ser Lys Leu Leu Lys Leu Trp Gly Gly Gly Ala 

1               5                   10                  15      

73



Lys Ala Ala Lys Gln Ala Lys 

            20              

<210>  274

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD364

<400>  274

Leu Leu Arg Leu Trp Ser Arg Leu Leu Arg Leu Trp Gly Gly Gly Ala 

1               5                   10                  15      

Arg Ala Ala Arg Gln Ala Arg 

            20              

<210>  275

<211>  21

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD365

<400>  275

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Gly Gln Ala Arg 

            20      

<210>  276

<211>  18

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD366

<400>  276

Lys Trp Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gly Gly Gly Gln 

1               5                   10                  15      

Ala Arg 

        

<210>  277

<211>  19

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD367

<400>  277

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Gly Gly Gly 
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1               5                   10                  15      

Gln Ala Arg 

            

<210>  278

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD368

<400>  278

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ser Arg Leu Leu Lys 

1               5                   10                  15      

Leu Trp Gly Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala 

            20                  25                  30          

Arg 

    

<210>  279

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD369

<400>  279

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Leu Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  280

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD370

<400>  280

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  281

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>
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<223>  FSD371

<400>  281

Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys Leu Trp Gln 

1               5                   10                  15      

Gln Gly Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  282

<211>  36

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD372

<400>  282

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Lys Leu Asn 

1               5                   10                  15      

Asn Gly Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Leu Arg Arg Gln 

            20                  25                  30          

Ala Arg Thr Gly 

        35      

<210>  283

<211>  26

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD373

<400>  283

Gly Gly Ser Gly Gly Gly Ser Leu Leu Lys Leu Trp Ser Arg Leu Leu 

1               5                   10                  15      

Lys Leu Trp Gly Gly Ser Gly Gly Gly Ser 

            20                  25      

<210>  284

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD374

<400>  284

Gly Gly Ser Gly Gly Gly Ser Leu Leu Lys Ile Trp Ser Arg Leu Ile 

1               5                   10                  15      

Lys Ile Trp Thr Gln Gly Arg Arg Leu Gly Gly Ser Gly Gly Gly Ser 

            20                  25                  30          

<210>  285
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<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD375

<400>  285

Gly Gly Ser Gly Gly Gly Ser Lys Trp Lys Leu Ala Arg Ala Phe Ala 

1               5                   10                  15      

Arg Ala Ile Lys Lys Leu Gly Gly Ser Gly Gly Gly Ser 

            20                  25                  

<210>  286

<211>  26

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD376

<400>  286

Gly Gly Ser Gly Gly Gly Ser Leu Ala Arg Ala Phe Ala Arg Ala Ile 

1               5                   10                  15      

Lys Ile Phe Gly Gly Ser Gly Gly Gly Ser 

            20                  25      

<210>  287

<211>  21

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD377

<400>  287

Gly Gly Gly Lys Trp Lys Leu Leu Lys Leu Trp Ser Arg Leu Leu Lys 

1               5                   10                  15      

Leu Trp Gly Gly Gly 

            20      

<210>  288

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD378

<400>  288

Gly Gly Ser Gly Gly Gly Ser Lys Trp Lys Trp Ile Arg Leu Phe Ser 

1               5                   10                  15      

Arg Trp Ile Arg Leu Phe Gly Gly Ser Gly Gly Gly Ser 

            20                  25                  
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<210>  289

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD379

<400>  289

Lys Trp Lys Leu Ser Lys Leu Trp Ser Lys Leu Ser Lys Leu Trp Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Arg Ala Ala Arg Gln Ala Arg 

            20                  25                  30  

<210>  290

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD381

<400>  290

Leu Leu Lys Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Leu Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  30          

<210>  291

<211>  26

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD382

<400>  291

Leu Leu Lys Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Leu Leu Gly 

1               5                   10                  15      

Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25      

<210>  292

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD383

<400>  292

Leu Leu Lys Leu Leu Leu Lys Leu Leu Lys Leu Leu Gly Gly Ser Gly 

1               5                   10                  15      

Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  
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<210>  293

<211>  23

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD384

<400>  293

Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Leu Leu Gly Gln Ala Arg 

1               5                   10                  15      

Ala Gln Ala Arg Gln Ala Arg 

            20              

<210>  294

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD385

<400>  294

Leu Leu Lys Leu Leu Lys Leu Leu Leu Lys Leu Leu Gly Gly Ser Gly 

1               5                   10                  15      

Gly Gly Ser Gln Ala Arg Ala Gln Ala Arg Gln Ala Arg 

            20                  25                  

<210>  295

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD386

<400>  295

Leu Leu Lys Leu Leu Lys Leu Leu Leu Lys Leu Leu Lys Leu Leu Gly 

1               5                   10                  15      

Gly Gly Gly Lys Gly Gly Gly Lys Gly Gly Lys 

            20                  25          

<210>  296

<211>  18

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD387

<400>  296

Gln Leu Gln Leu Leu Arg Leu Leu Leu Arg Leu Leu Lys Lys Leu Gln 

1               5                   10                  15      

Leu Gln 
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<210>  297

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD388

<400>  297

Lys Trp Lys Leu Ala Arg Ala Phe Ser Arg Ala Ile Lys Leu Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Leu Arg Arg Gln Ala Arg 

            20                  25                  30          

Thr Gly 

        

<210>  298

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD389

<400>  298

Lys Trp Lys Leu Ala Lys Ala Phe Ser Lys Ala Ile Lys Leu Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Lys Ala Leu Lys Lys Gln Ala Lys 

            20                  25                  30          

Thr Gly 

        

<210>  299

<211>  17

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD390

<400>  299

Lys Trp Lys Leu Trp Ser Lys Leu Leu Lys Leu Trp Ser Lys Leu Trp 

1               5                   10                  15      

Lys 

    

<210>  300

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD391
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<400>  300

Gly Gly Lys Gly Gly Lys Gly Gly Lys Trp Lys Leu Leu Lys Leu Trp 

1               5                   10                  15      

Ser Arg Leu Leu Lys Leu Trp Gly Gly Lys Gly Gly Lys Gly Gly 

            20                  25                  30      

<210>  301

<211>  31

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD392

<400>  301

Gly Gly Trp Gly Gly Trp Gly Gly Lys Trp Lys Leu Leu Lys Leu Trp 

1               5                   10                  15      

Ser Arg Leu Leu Lys Leu Trp Gly Gly Trp Gly Gly Trp Gly Gly 

            20                  25                  30      

<210>  302

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD393

<400>  302

Arg Ala Gln Arg Ala Ala Arg Ala Ser Gly Gly Gly Ser Gly Gly Trp 

1               5                   10                  15      

Leu Lys Leu Leu Arg Ser Trp Leu Lys Leu Leu Lys Trp Lys 

            20                  25                  30  

<210>  303

<211>  40

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD394

<400>  303

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Ile Phe Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gly Gly Gly Lys Trp Lys Leu Ala Arg Ala 

            20                  25                  30          

Phe Ala Arg Ala Ile Lys Ile Phe 

        35                  40  

<210>  304

<211>  32
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<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD395

<400>  304

Lys Leu Lys Leu Leu Lys Leu Leu Leu Lys Leu Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Lys Ala Gln Ala Lys Gln Ala Lys 

            20                  25                  30          

<210>  305

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD396

<400>  305

Lys Leu Lys Leu Ala Lys Leu Leu Leu Lys Ala Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Lys Ala Gln Ala Lys Gln Ala Lys 

            20                  25                  30          

<210>  306

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD397

<400>  306

Lys Leu Lys Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Lys Ala Gln Ala Lys Gln Ala Lys 

            20                  25                  30          

<210>  307

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD398

<400>  307

Lys Leu Lys Leu Leu Lys Ala Leu Ala Lys Leu Leu Lys Lys Ala Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Lys Ala Gln Ala Lys Gln Ala Lys 

            20                  25                  30          

<210>  308
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<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD399

<400>  308

Lys Leu Lys Leu Ala Lys Ala Leu Leu Lys Ala Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Lys Ala Gln Ala Lys Gln Ala Lys 

            20                  25                  30          

<210>  309

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD400

<400>  309

Lys Leu Lys Ala Ala Lys Ala Leu Ala Lys Ala Leu Lys Ala Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Lys Ala Gln Ala Lys Gln Ala Lys 

            20                  25                  30          

<210>  310

<211>  37

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD401

<400>  310

Gly Gly Ser Gly Gly Gly Ser Lys Trp Lys Leu Leu Lys Leu Trp Ser 

1               5                   10                  15      

Arg Leu Leu Lys Leu Trp Gly Gly Ser Gly Gly Gly Ser Ala Arg Ala 

            20                  25                  30          

Ala Arg Gln Ala Arg 

        35          

<210>  311

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD402

<400>  311

Leu Leu Lys Leu Leu Leu Lys Leu Leu Lys Lys Leu Gly Gly Ser Gly 

1               5                   10                  15      
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Gly Gly Ser Gln Ala Lys Ala Gln Ala Lys Gln Ala Lys 

            20                  25                  

<210>  312

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD403

<400>  312

Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Lys Leu Gly Gly Ser Gly 

1               5                   10                  15      

Gly Gly Ser Gln Ala Lys Ala Gln Ala Lys Gln Ala Lys 

            20                  25                  

<210>  313

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD404

<400>  313

Lys Leu Lys Leu Leu Leu Lys Leu Leu Lys Lys Leu Gly Gly Ser Gly 

1               5                   10                  15      

Gly Gly Ser Gln Ala Lys Ala Gln Ala Lys Gln Ala Lys 

            20                  25                  

<210>  314

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD406

<400>  314

Lys Leu Lys Leu Leu Lys Leu Leu Leu Lys Leu Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Ala Lys Ala Gln Ala Lys Gln Ala 

            20                  25                  30  

<210>  315

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD407

<400>  315

Lys Leu Lys Leu Leu Lys Leu Leu Leu Lys Leu Leu Lys Lys Leu Gly 

1               5                   10                  15      
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Gly Ser Gly Gly Gly Ser Ala Lys Ala Ala Lys Gln Ala Lys 

            20                  25                  30  

<210>  316

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD408

<400>  316

Lys Leu Lys Leu Leu Lys Leu Leu Leu Lys Leu Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Gly 

            20                  25  

<210>  317

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD409

<400>  317

Lys Leu Lys Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Gly 

            20                  25  

<210>  318

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD410

<400>  318

Lys Leu Lys Leu Leu Lys Leu Leu Leu Lys Leu Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Leu Ala Lys Ala Leu Ala Lys Leu Ala Lys 

            20                  25                  30          

<210>  319

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD411

<400>  319

Lys Leu Lys Leu Leu Lys Leu Leu Leu Lys Leu Leu Lys Lys Leu Gly 

1               5                   10                  15      
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Gly Ser Gly Gly Gly Ser Gln Ala Lys Ala Leu Ala Lys Gln Ala Lys 

            20                  25                  30          

<210>  320

<211>  25

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD412

<400>  320

Lys Leu Lys Leu Leu Lys Leu Leu Leu Lys Leu Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Leu Ala Gly 

            20                  25  

<210>  321

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD413

<400>  321

Lys Leu Lys Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Lys Ala Leu Ala Lys Gln Ala Lys 

            20                  25                  30          

<210>  322

<211>  36

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD414

<400>  322

Leu Leu Lys Lys Leu Leu His Leu Leu His Ser Leu Leu Gln Asn Leu 

1               5                   10                  15      

Lys Lys Leu Gly Gly Ser Gly Gly Gly Ser Gln Ala Lys Ala Gln Ala 

            20                  25                  30          

Lys Gln Ala Lys 

        35      

<210>  323

<211>  36

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD415
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<400>  323

Leu Ile Arg Lys Trp Ile His Leu Ile His Ser Trp Phe Gln Asn Leu 

1               5                   10                  15      

Arg Arg Leu Gly Gly Ser Gly Gly Gly Ser Gln Ala Lys Ala Gln Ala 

            20                  25                  30          

Lys Gln Ala Lys 

        35      

<210>  324

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD416

<400>  324

Gly Gly Ser Gly Gly Gly Ser Lys Trp Lys Leu Ala Lys Ala Trp Ser 

1               5                   10                  15      

Arg Ala Leu Lys Leu Trp Gly Gly Ser Gly Gly Gly Ser 

            20                  25                  

<210>  325

<211>  26

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD417

<400>  325

Gly Gly Ser Gly Gly Gly Ser Leu Ala Lys Ala Trp Ser Arg Ala Leu 

1               5                   10                  15      

Lys Leu Trp Gly Gly Ser Gly Gly Gly Ser 

            20                  25      

<210>  326

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD418

<400>  326

Gly Gly Ser Gly Gly Gly Ser Lys Leu Lys Leu Leu Lys Leu Leu Leu 

1               5                   10                  15      

Lys Leu Leu Lys Lys Leu Gly Gly Ser Gly Gly Gly Ser 

            20                  25                  

<210>  327

<211>  29
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<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD419

<400>  327

Gly Gly Ser Gly Gly Gly Ser Lys Leu Lys Leu Ala Lys Ala Leu Ala 

1               5                   10                  15      

Lys Ala Leu Lys Lys Leu Gly Gly Ser Gly Gly Gly Ser 

            20                  25                  

<210>  328

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD421

<400>  328

Gly Gly Ser Gly Gly Gly Ser Leu Leu Lys Lys Leu Leu His Leu Leu 

1               5                   10                  15      

His Ser Leu Leu Gln Asn Leu Lys Lys Leu Gly Gly Ser Gly Gly Gly 

            20                  25                  30          

Ser 

    

<210>  329

<211>  27

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD422

<400>  329

His His His His His His Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg 

1               5                   10                  15      

Ala Ile Lys Lys Leu His His His His His His 

            20                  25          

<210>  330

<211>  24

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD423

<400>  330

His His His His His His Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys 

1               5                   10                  15      

Ile Phe His His His His His His 
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            20                  

<210>  331

<211>  29

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD424

<400>  331

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gly Gly Ser Gly Gly Gly Ser 

            20                  25                  

<210>  332

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD425

<400>  332

Lys Leu Lys Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Leu Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Lys Ala Gln Ala Lys Gln Ala Lys 

            20                  25                  30          

<210>  333

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD426

<400>  333

Lys Leu Lys Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Lys Lys Leu Lys Ala Lys Lys Ala Leu Lys 

            20                  25                  30          

Ala 

    

<210>  334

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD427

<400>  334
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Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Lys Leu Gly Gly Ser Gly 

1               5                   10                  15      

Gly Gly Ser Lys Lys Leu Lys Ala Lys Lys Ala Leu Lys Ala 

            20                  25                  30  

<210>  335

<211>  30

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD428

<400>  335

Lys Leu Lys Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Lys Lys Leu Lys Ala Lys Lys Ala 

            20                  25                  30  

<210>  336

<211>  28

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD429

<400>  336

Lys Leu Lys Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Lys Lys Leu Lys Ala Lys 

            20                  25              

<210>  337

<211>  33

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD430

<400>  337

Lys Leu Lys Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Leu Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Lys Lys Leu Lys Ala Lys Leu Ala Leu Lys 

            20                  25                  30          

Ala 

    

<210>  338

<211>  34

<212>  PRT

<213>  Artificial Sequence
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<220>

<223>  FSD431

<400>  338

Lys Trp Lys Leu Ala Lys Ala Phe Ala Lys Ala Ile Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Lys Ala Leu Lys Lys Gln Ala Lys 

            20                  25                  30          

Thr Gly 

        

<210>  339

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD432

<400>  339

Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Lys Ala Gln Ala Lys Gln Ala Lys 

            20                  25                  30          

<210>  340

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD433

<400>  340

Lys Leu Lys Leu Ala Lys Ala Leu Ala Lys Ala Leu Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Leu Arg Arg Gln Ala Arg 

            20                  25                  30          

Thr Gly 

        

<210>  341

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD434

<400>  341

Lys Trp Lys Leu Ala Lys Ala Phe Ala Lys Ala Ile Lys Lys Leu Gly 

1               5                   10                  15      
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Gly Ser Gly Gly Gly Ser Gly Gly Lys Gly Gly Lys Lys Gln Gly Lys 

            20                  25                  30          

Thr Gly 

        

<210>  342

<211>  32

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD435

<220>

<221>  MUTAGEN

<222>  (1)..(32)

<223>  Xaa is L-2,4-diaminobutyric acid

<400>  342

Xaa Leu Xaa Leu Leu Xaa Leu Leu Leu Xaa Leu Leu Xaa Xaa Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Gln Ala Xaa Ala Gln Ala Xaa Gln Ala Xaa 

            20                  25                  30          

<210>  343

<211>  22

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD436

<220>

<221>  MUTAGEN

<222>  (1)..(22)

<223>  Xaa is (2-naphthyl)-L-alanine

<400>  343

Leu Ala Arg Ala Xaa Ala Arg Ala Ile Lys Ile Xaa Gly Gln Arg Arg 

1               5                   10                  15      

Leu Lys Ala Lys Arg Ala 

            20          

<210>  344

<211>  34

<212>  PRT

<213>  Artificial Sequence

<220>

<223>  FSD438

<220>

<221>  MOD_RES

<222>  (1)..(1)

<223>  N-ter octanoic acid

<400>  344
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Lys Trp Lys Leu Ala Arg Ala Phe Ala Arg Ala Ile Lys Lys Leu Gly 

1               5                   10                  15      

Gly Ser Gly Gly Gly Ser Tyr Ala Arg Ala Leu Arg Arg Gln Ala Arg 

            20                  25                  30          

Thr Gly 

93
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CLAIMS: 

 

1. A synthetic peptide shuttle agent having transduction activity for both proteinaceous and non-

proteinaceous cargoes in target eukaryotic cells, the shuttle agent being: 

(1)  a peptide at least 17, 18, 19, or 20 amino acids in length comprising  

(2) an amphipathic alpha-helical motif having  

(3) a positively-charged hydrophilic outer face, and a hydrophobic outer face,  

wherein at least five of the following parameters (4) to (15) are respected: 

(4) the hydrophobic outer face comprises a highly hydrophobic core consisting of spatially 

adjacent L, I, F, V, W, and/or M amino acids representing 12 to 50% of the amino acids of 

the peptide, based on an open cylindrical representation of the alpha-helix having 3.6 

residues per turn; 

(5) the peptide has a hydrophobic moment (μ) of 3.5 to 11; 

(6) the peptide has a predicted net charge of at least +4 at physiological pH; 

(7) the peptide has an isoelectric point (pI) of 8 to 13; 

(8) the peptide is composed of 35% to 65% of any combination of the amino acids: A, C, G, I, 

L, M, F, P, W, Y, and V; 

(9) the peptide is composed of 0% to 30% of any combination of the amino acids: N, Q, S, and 

T; 

(10) the peptide is composed of 35% to 85% of any combination of the amino acids: A, L, K, or 

R; 

(11) the peptide is composed of 15% to 45% of any combination of the amino acids: A and L, 

provided there being at least 5% of L in the peptide; 

(12) the peptide is composed of 20% to 45% of any combination of the amino acids: K and R; 

(13) the peptide is composed of 0% to 10% of any combination of the amino acids: D and E; 

(14) the difference between the percentage of A and L residues in the peptide (% A+ L), and the 

percentage of K and R residues in the peptide (% K + R), is less than or equal to 10%; and 

(15) the peptide is composed of 10% to 45% of any combination of the amino acids: Q, Y, W, P, 

I, S, G, V, F, E, D, C, M, N, T and H, 

 

wherein the shuttle agent increases the transduction efficiency of propidium iodide or other membrane-

impermeable fluorescent DNA intercalating agent by at least 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 

9.5, or 10-fold over a corresponding negative control lacking said shuttle agent, and/or enables a 

transduction efficiency of at least 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 
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22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%, 

40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 

58%, 59%, or 60% of propidium iodide or other membrane-impermeable fluorescent DNA intercalating 

agent, in a eukaryotic cell line model suitable for assessing cargo transduction in said target eukaryotic 

cells;  

and/or 

 

wherein the shuttle agent increases the transduction efficiency of GFP-NLS by at least 3, 3.5, 4, 4.5, 5, 

5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 9.5, or 10-fold over a corresponding negative control lacking said shuttle 

agent, and/or enables a transduction efficiency of at least 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 

16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 

34%, 35%, 36%, 37%, 38%, 39%, 40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%, 51%, 

52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, or 60% of GFP-NLS, in a eukaryotic cell line model 

suitable for assessing cargo transduction in said target eukaryotic cells; and 

 

wherein the shuttle agent comprises or consists of:  

(a) the amino acid sequence of SEQ ID NO: 285;  

(b) an amino acid sequence that differs from the amino acid sequence of SEQ ID NO: 285 by 

no more than 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 amino acids; or 

(c) an amino acid sequence that is at least 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 

69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 

85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% 

identical to the full-length amino acid sequence of SEQ ID NO: 285. 

 

2. The synthetic peptide shuttle agent of claim 1, wherein:  

(a) the shuttle agent respects at least six, at least seven, at least eight, at least nine, at least ten, at 

least eleven, or respects all of parameters (4) to (15); 

(b) the shuttle agent is a peptide having a minimum length of 17, 18, 19, 20, 21, 22, 23, 24, 25, 

26, 27, 28, 29, or 30 amino acids, and a maximum length of 40, 41, 42, 43, 44, 45, 46, 47, 

48, 49, 50, 51, 52, 53, 54, 55, 60, 65, 70, 80, 90, 100, 110, 120, 130, 140, or 150 amino 

acids; 

(c) said amphipathic alpha-helical motif has a hydrophobic moment (μ) between a lower limit of 

3.5, 3.6, 3.7, 3.8, 3.9, 4.0, 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9, 5.0, 5.1, 5.2, 5.3, 5.4, 5.5, 
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5.6, 5.7, 5.8, 5.9, 6.0, 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 7.0, and an upper limit of 9.5, 

9.6, 9.7, 9.8, 9.9, 10.0, 10.1, 10.2, 10.3, 10.4, 10.5, 10.6, 10.7, 10.8, 10.9, or 11.0; 

(d) said amphipathic alpha-helical motif comprises a positively-charged hydrophilic outer face 

comprising: (i) at least two, three, or four adjacent positively-charged K and/or R residues 

upon helical wheel projection; and/or (ii) a segment of six adjacent residues comprising 

three to five K and/or R residues upon helical wheel projection, based on an alpha helix 

having angle of rotation between consecutive amino acids of 100 degrees and/or an alpha-

helix having 3.6 residues per turn; 

(e) said amphipathic alpha-helical motif comprises a hydrophobic outer face comprising: (i) at 

least two adjacent L residues upon helical wheel projection; and/or (ii) a segment of ten 

adjacent residues comprising at least five hydrophobic residues selected from: L, I, F, V, W, 

and M, upon helical wheel projection, based on an alpha helix having angle of rotation 

between consecutive amino acids of 100 degrees and/or an alpha-helix having 3.6 residues 

per turn;  

(f) said hydrophobic outer face comprises a highly hydrophobic core consisting of spatially 

adjacent L, I, F, V, W, and/or M amino acids representing from 12.5%, 13%, 13.5%, 14%, 

14.5%, 15%, 15.5%, 16%, 16.5%, 17%, 17.5%, 18%, 18.5%, 19%, 19.5%, or 20%, to 25%, 

30%, 35%, 40%, or 45% of the amino acids of the shuttle agent; 

(g) the shuttle agent has a hydrophobic moment (μ) between a lower limit of 4.0, 4.1, 4.2, 4.3, 

4.4, 4.5, 4.6, 4.7, 4.8, 4.9, 5.0, 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 6.0, 6.1, 6.2, 6.3, 6.4, 

6.5, 6.6, 6.7, 6.8, 6.9, 7.0, and an upper limit of 9.5, 9.6, 9.7, 9.8, 9.9, 10.0, 10.1, 10.2, 10.3, 

10.4, or 10.5; 

(h) the shuttle agent has a predicted net charge of between +4, +5, +6, +7, +8, +9, to +10, +11, 

+12, +13, +14, or +15; 

(i) the shuttle agent has a predicted pI of 10 to 13; or 

(j) any combination of (a) to (i). 

 

3. The synthetic peptide shuttle agent of claim 1 or 2, wherein said shuttle agent respects at least 

one, at least two, at least three, at least four, at least five, at least six, or all of the following parameters: 

(8) the shuttle agent is composed of 36% to 64%, 37% to 63%, 38% to 62%, 39% to 61%, or 

40% to 60% of any combination of the amino acids: A, C, G, I, L, M, F, P, W, Y, and V; 

(9) the shuttle agent is composed of 1% to 29%, 2% to 28%, 3% to 27%, 4% to 26%, 5% to 

25%, 6% to 24%, 7% to 23%, 8% to 22%, 9% to 21%, or 10% to 20% of any combination 

of the amino acids: N, Q, S, and T; 
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(10) the shuttle agent is composed of 36% to 80%, 37% to 75%, 38% to 70%, 39% to 65%, or 

40% to 60% of any combination of the amino acids: A, L, K, or R; 

(11) the shuttle agent is composed of 15% to 40%, 20% to 40%, 20 to 35%, or 20 to 30% of any 

combination of the amino acids: A and L; 

(12) the shuttle agent is composed of 20% to 40%, 20 to 35%, or 20 to 30% of any combination 

of the amino acids: K and R; 

(13) the shuttle agent is composed of 5 to 10% of any combination of the amino acids: D and E; 

(14) the difference between the percentage of A and L residues in the shuttle agent (% A+ L), and 

the percentage of K and R residues in the shuttle agent (% K + R), is less than or equal to 

9%, 8%, 7%, 6%, or 5%; and 

(15) the shuttle agent is composed of 15 to 40%, 20% to 35%, or 20% to 30% of any combination 

of the amino acids: Q, Y, W, P, I, S, G, V, F, E, D, C, M, N, T, and H. 

 

4. The synthetic peptide shuttle agent of any one of claims 1 to 3, wherein said shuttle agent 

comprises (a) a histidine-rich domain positioned towards the N terminus and/or towards the C terminus of 

the shuttle agent; (b) is a stretch of at least 3, at least 4, at least 5, or at least 6 amino acids comprising at 

least 50%, at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at least 80%, at least 85%, 

or at least 90% histidine residues; and/or comprises at least 2, at least 3, at least 4, at least 5, at least 6, at 

least 7, at least 8, or at least 9 consecutive histidine residues; or (c) both (a) and (b). 

 

5. The synthetic peptide shuttle agent of any one of claims 1 to 4, wherein the synthetic peptide: is a 

cyclic peptide; comprises one or more D-amino acids; and/or further comprises a chemical modification 

to one or more amino acids, wherein the chemical modification does not destroy the transduction activity 

of the synthetic peptide shuttle agent. 

 

6. The synthetic peptide shuttle agent of claim 5, wherein the chemical modification is at the N 

and/or C terminus of the shuttle agent; and/or wherein the chemical modification is the addition of an 

acetyl group, a cysteamide group, or a fatty acid. 

 

7. A synthetic peptide shuttle agent having transduction activity for both proteinaceous and non-

proteinaceous cargoes in target eukaryotic cells, wherein the shuttle agent comprises or consists of:  

- the amino acid sequence as defined in claim 1(a); or 

- an amino acid sequence that differs from the amino acid sequence as defined in claim 1(a) by 

only conservative amino acid substitutions;  
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wherein shuttle agent: increases the transduction efficiency of propidium iodide or other membrane-

impermeable fluorescent DNA intercalating agent by at least 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 

9.5, or 10-fold over a corresponding negative control lacking said shuttle agent; and/or enables a 

transduction efficiency of at least 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 

22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%, 

40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 

58%, 59%, or 60% of propidium iodide or other membrane-impermeable fluorescent DNA intercalating 

agent, in a eukaryotic cell line model suitable for assessing cargo transduction in said target eukaryotic 

cells. 

 

8. The synthetic peptide shuttle agent of claim 7, wherein each conservative amino acid substitution 

is selected from an amino acid within the same amino acid class, the amino acid class being: Aliphatic: G, 

A, V, L, and I; Hydroxyl or sulfur/selenium-containing: S, C, U, T, and M; Aromatic: F, Y, and W; Basic: 

H, K, and R; Acidic and their amides: D, E, N, and Q. 

 

9. A synthetic peptide shuttle agent variant having transduction activity for proteinaceous and/or 

non-proteinaceous cargoes in target eukaryotic cells, the synthetic peptide shuttle agent variant being 

identical to the synthetic peptide shuttle agent as defined in any one of claims 1 to 8, except having at 

least one amino acid being replaced with a corresponding synthetic amino acid having a side chain of 

similar physiochemical properties as the amino acid being replaced, wherein the shuttle agent variant 

increases the transduction efficiency of said cargo in the target eukaryotic cells, as compared to in the 

absence of the shuttle agent variant, wherein the synthetic amino acid replacement: 

(a) replaces a basic amino acids with any one of: α-aminoglycine, α,γ-diaminobutyric acid, 

ornithine, α,β-diaminopropionic acid, 2,6-diamino-4-hexynoic acid, β-(1-piperazinyl)-

alanine, 4,5-dehydro-lysine, δ-hydroxylysine, ω,ω-dimethylarginine, homoarginine, ω,ω'-

dimethylarginine, ω-methylarginine, β-(2-quinolyl)-alanine, 4-aminopiperidine-4-carboxylic 

acid, α-methylhistidine, 2,5-diiodohistidine, 1-methylhistidine, 3-methylhistidine, spinacine, 

4-aminophenylalanine, 3-aminotyrosine, β-(2-pyridyl)-alanine, or β-(3-pyridyl)-alanine; 

(b) replaces a non-polar (hydrophobic) amino acid with any one of: dehydro-alanine, β-

fluoroalanine, β-chloroalanine, β-lodoalanine, α-aminobutyric acid, α-aminoisobutyric acid, 

β-cyclopropylalanine, azetidine-2-carboxylic acid, α-allylglycine, propargylglycine, tert-

butylalanine, β-(2-thiazolyl)-alanine, thiaproline, 3,4-dehydroproline, tert-butylglycine, β-

cyclopentylalanine, β-cyclohexylalanine, α-methylproline, norvaline, α-methylvaline, 

penicillamine, β, β-dicyclohexylalanine, 4-fluoroproline, 1-aminocyclopentanecarboxylic 
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acid, pipecolic acid, 4,5-dehydroleucine, allo-isoleucine, norleucine, α-methylleucine, 

cyclohexylglycine, cis-octahydroindole-2-carboxylic acid, β-(2-thienyl)-alanine, 

phenylglycine, α-methylphenylalanine, homophenylalanine, 1,2,3,4-tetrahydroisoquinoline-

3-carboxylic acid, β-(3-benzothienyl)-alanine, 4-nitrophenylalanine, 4-bromophenylalanine, 

4-tert-butylphenylalanine, α-methyltryptophan, β-(2-naphthyl)-alanine, β-(1-naphthyl)-

alanine, 4-iodophenylalanine, 3-fluorophenylalanine, 4-fluorophenylalanine, 4-

methyltryptophan, 4-chlorophenylalanine, 3,4-dichloro-phenylalanine, 2,6-difluoro-

phenylalanine, n-in-methyltryptophan, 1,2,3,4-tetrahydronorharman-3-carboxylic acid, β,β-

diphenylalanine, 4-methylphenylalanine, 4-phenylphenylalanine, 2,3,4,5,6-pentafluoro-

phenylalanine, or 4-benzoylphenylalanine; 

(c) replaces a polar, uncharged amino acid with any one of: β-cyanoalanine, β-ureidoalanine, 

homocysteine, allo-threonine, pyroglutamic acid, 2-oxothiazolidine-4-carboxylic acid, 

citrulline, thiocitrulline, homocitrulline, hydroxyproline, 3,4-dihydroxyphenylalanine, β-

(1,2,4-triazol-1-yl)-alanine, 2-mercaptohistidine, β-(3,4-dihydroxyphenyl)-serine, β-(2-

thienyl)-serine, 4-azidophenylalanine, 4-cyanophenylalanine, 3-hydroxymethyltyrosine, 3-

iodotyrosine, 3-nitrotyrosine, 3,5-dinitrotyrosine, 3,5-dibromotyrosine, 3,5-diiodotyrosine, 

7-hydroxy-1,2,3,4-tetrahydroiso-quinoline-3-carboxylic acid, 5-hydroxytryptophan, 

thyronine, ß-(7-methoxycoumarin-4-yl)-alanine, or 4-(7-hydroxy-4-coumarinyl)-

aminobutyric acid; and/or 

(d) replaces an acidic amino acid with any one of: γ-hydroxyglutamic acid, γ-

methyleneglutamic acid, γ-carboxyglutamic acid, α-aminoadipic acid, 2-aminoheptanedioic 

acid, α-aminosuberic acid, 4-carboxyphenylalanine, cysteic acid, 4-

phosphonophenylalanine, or 4-sulfomethylphenylalanine. 

 

10. The synthetic peptide shuttle agent or synthetic peptide shuttle agent variant as defined in any one 

of claims 1 to 9: 

- when used in an in vitro or ex vivo method for increasing the transduction efficiency of a 

proteinaceous and/or non-proteinaceous cargo into target eukaryotic cells, wherein the synthetic 

peptide shuttle agent or synthetic peptide shuttle agent variant is used at a concentration 

sufficient to increase the transduction efficiency and cytosolic and/or nuclear delivery of the 

cargo into the target eukaryotic cells, as compared to in the absence of the synthetic peptide 

shuttle agent or synthetic peptide shuttle agent variant; or 

-  for use in therapy, wherein the synthetic peptide shuttle agent or synthetic peptide shuttle agent 

variant transduces a therapeutically active proteinaceous and/or non-proteinaceous cargo to the 
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cytosol and/or nucleus of target eukaryotic cells, wherein the synthetic peptide shuttle agent or 

synthetic peptide shuttle agent variant is used at a concentration sufficient to increase the 

transduction efficiency of the cargo into the target eukaryotic cells, as compared to in the 

absence of the synthetic peptide shuttle agent. 

 

11. An in vitro or ex vivo method for proteinaceous and/or non-proteinaceous cargo transduction, the 

method comprising contacting target eukaryotic cells with the cargo and a concentration of the synthetic 

peptide shuttle agent or synthetic peptide shuttle agent variant as defined in any one of claims 1 to 9 

sufficient to increase the transduction efficiency of the cargo into the target eukaryotic cells, as compared 

to in the absence of said synthetic peptide shuttle agent.  

 

12. A composition for use in therapy, the composition comprising the synthetic peptide shuttle agent 

or synthetic peptide shuttle agent variant as defined in any one of claims 1 to 9 formulated with a 

therapeutically active proteinaceous and/or non-proteinaceous cargo to be transduced into target 

eukaryotic cells by the synthetic peptide shuttle agent, wherein the concentration of the synthetic peptide 

shuttle agent or synthetic peptide shuttle agent variant in the composition is sufficient to increase the 

transduction efficiency and cytosolic delivery of the cargo into said target eukaryotic cells upon 

administration, as compared to in the absence of said synthetic peptide shuttle agent. 

 

13. The composition for use of claim 12, which comprises a non-proteinaceous cargo to be 

transduced into target eukaryotic cells by the synthetic peptide shuttle agent. 

 

14. A process for producing a candidate synthetic peptide shuttle agent expected to have transduction 

activity for a cargo of interest in target eukaryotic cells, the method comprising synthesizing a peptide 

which is: 

(1)  a peptide at least 17, 18, 19, or 20 amino acids in length comprising  

(2) an amphipathic alpha-helical motif having  

(3) a positively-charged hydrophilic outer face, and a hydrophobic outer face,  

wherein at least five of the following parameters (4) to (15) are respected: 

(4) the hydrophobic outer face comprises a highly hydrophobic core consisting of spatially 

adjacent L, I, F, V, W, and/or M amino acids representing 12 to 50% of the amino acids of 

the peptide, based on an open cylindrical representation of the alpha-helix having 3.6 

residues per turn; 

(5) the peptide has a hydrophobic moment (μ) of 3.5 to 11; 
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(6) the peptide has a predicted net charge of at least +4 at physiological pH; 

(7) the peptide has an isoelectric point (pI) of 8 to 13; 

(8) the peptide is composed of 35% to 65% of any combination of the amino acids: A, C, G, I, 

L, M, F, P, W, Y, and V; 

(9) the peptide is composed of 0% to 30% of any combination of the amino acids: N, Q, S, and 

T; 

(10) the peptide is composed of 35% to 85% of any combination of the amino acids: A, L, K, or 

R; 

(11) the peptide is composed of 15% to 45% of any combination of the amino acids: A and L, 

provided there being at least 5% of L in the peptide; 

(12) the peptide is composed of 20% to 45% of any combination of the amino acids: K and R; 

(13) the peptide is composed of 0% to 10% of any combination of the amino acids: D and E; 

(14) the difference between the percentage of A and L residues in the peptide (% A+ L), and the 

percentage of K and R residues in the peptide (% K + R), is less than or equal to 10%; and 

(15) the peptide is composed of 10% to 45% of any combination of the amino acids: Q, Y, W, P, 

I, S, G, V, F, E, D, C, M, N, T and H, 

 

wherein the shuttle agent increases the transduction efficiency of propidium iodide or other membrane-

impermeable fluorescent DNA intercalating agent by at least 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 

9.5, or 10-fold over a corresponding negative control lacking said shuttle agent, and/or enables a 

transduction efficiency of at least 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 

22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%, 

40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 

58%, 59%, or 60% of propidium iodide or other membrane-impermeable fluorescent DNA intercalating 

agent, in a eukaryotic cell line model suitable for assessing cargo transduction in said target eukaryotic 

cells; 

and/or 

 

wherein the shuttle agent increases the transduction efficiency of GFP-NLS by at least 3, 3.5, 4, 4.5, 5, 

5.5, 6, 6.5, 7, 7.5, 8, 8.5, 9, 9.5, or 10-fold over a corresponding negative control lacking said shuttle 

agent, and/or enables a transduction efficiency of at least 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 

16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 

34%, 35%, 36%, 37%, 38%, 39%, 40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%, 51%, 
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52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, or 60% of GFP-NLS, in a eukaryotic cell line model 

suitable for assessing cargo transduction in said target eukaryotic cells; and 

 

wherein the shuttle agent comprises or consists of:  

(a) the amino acid sequence of SEQ ID NO: 285;  

(b) an amino acid sequence that differs from the amino acid sequence of SEQ ID NO: 285 by 

no more than 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 amino acids; or 

(c) an amino acid sequence that is at least 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 

69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 

85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or 99% 

identical to the full-length amino acid sequence of SEQ ID NO: 285. 

 

15. An in vitro or ex vivo method for non-proteinaceous cargo transduction, the method comprising 

contacting target eukaryotic cells with a non-proteinaceous cargo and a concentration of a synthetic 

peptide shuttle agent sufficient to increase the transduction efficiency of said non-proteinaceous cargo, as 

compared to in the absence of said synthetic peptide shuttle agent, wherein the non-proteinaceous cargo: 

(a) is an organic compound; 

(b) has a molecular weight of less than 10 000, 9000, 8000, 7000, 6000, 5000, 4000, 3000, 

2000, or 1000 Da, or between 50 to 5000, 50 to 4000, 50 to 3000, 50 to 2000, or 50 to 

1000 Da; 

(c) is a small molecule; 

(d) is not a polynucleotide or a polysaccharide; 

(e) is not covalently linked to the synthetic peptide shuttle agent at the moment of transduction; 

or 

(f) any combination of (a) to (e), 

wherein the synthetic peptide shuttle agent is the synthetic peptide shuttle agent or synthetic peptide 

shuttle agent variant as defined in any one of claims 1 to 9. 

 

16. A synthetic peptide shuttle agent: 

- when used in an in vitro or ex vivo method for increasing the transduction efficiency of a non-

proteinaceous cargo into target eukaryotic cells, wherein the synthetic peptide shuttle agent is 

used at a concentration sufficient to increase the transduction efficiency and cytosolic and/or 

nuclear delivery of the cargo into the target eukaryotic cells, as compared to in the absence of the 

synthetic peptide shuttle agent; or 
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- when used in therapy, wherein the synthetic peptide shuttle agent transduces a therapeutically 

active non-proteinaceous cargo to the cytosol and/or nucleus of target eukaryotic cells, wherein 

the synthetic peptide shuttle agent is used at a concentration sufficient to increase the 

transduction efficiency of the cargo into the target eukaryotic cells, as compared to in the 

absence of the synthetic peptide shuttle agent; 

wherein the non-proteinaceous cargo: 

(a) is an organic compound; 

(b)  has a molecular weight of less than 10 000, 9000, 8000, 7000, 6000, 5000, 4000, 3000, 

2000, or 1000 Da, or between 50 to 5000, 50 to 4000, 50 to 3000, 50 to 2000, or 50 to 1000 

Da; 

(c) is a small molecule; 

(d) is not a polynucleotide or a polysaccharide; 

(e) is not covalently linked to the synthetic peptide shuttle agent at the moment of transduction; 

or 

(f) any combination of (a) to (e), 

wherein the synthetic peptide shuttle agent is the synthetic peptide shuttle agent or synthetic peptide 

shuttle agent variant as defined in any one of claims 1 to 9. 

 

17. A composition for use in therapy, the composition comprising a synthetic peptide shuttle agent 

formulated with a therapeutically active non-proteinaceous cargo to be transduced into target eukaryotic 

cells by the synthetic peptide shuttle agent, wherein the concentration of the synthetic peptide shuttle 

agent in the composition is sufficient to increase the transduction efficiency and cytosolic delivery of the 

cargo into said target eukaryotic cells upon administration, as compared to in the absence of said synthetic 

peptide shuttle agent, and wherein the non-proteinaceous cargo: 

(a) is an organic compound; 

(b)  has a molecular weight of less than 10 000, 9000, 8000, 7000, 6000, 5000, 4000, 3000, 

2000, or 1000 Da, or between 50 to 5000, 50 to 4000, 50 to 3000, 50 to 2000, or 50 to 1000 

Da; 

(c) is a small molecule; 

(d) is not a polynucleotide or a polysaccharide; 

(e) is not covalently linked to the synthetic peptide shuttle agent at the moment of transduction; 

or 

(f) any combination of (a) to (e), 
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wherein the synthetic peptide shuttle agent is the synthetic peptide shuttle agent or synthetic peptide 

shuttle agent variant as defined in any one of claims 1 to 9. 

 

18. Use of a composition in the manufacture of a medicament for treating a disease treatable by 

intracellular delivery of a therapeutically active non-proteinaceous cargo, wherein the composition 

comprises a synthetic peptide shuttle agent formulated with the therapeutically active non-proteinaceous 

cargo to be transduced into target eukaryotic cells by the synthetic peptide shuttle agent, wherein the 

concentration of the synthetic peptide shuttle agent in the composition is sufficient to increase the 

transduction efficiency and cytosolic delivery of the cargo into said target eukaryotic cells upon 

administration, as compared to in the absence of said synthetic peptide shuttle agent, and wherein the non-

proteinaceous cargo: 

(a) is an organic compound; 

(b)  has a molecular weight of less than 10 000, 9000, 8000, 7000, 6000, 5000, 4000, 3000, 

2000, or 1000 Da, or between 50 to 5000, 50 to 4000, 50 to 3000, 50 to 2000, or 50 to 1000 

Da; 

(c) is a small molecule; 

(d) is not a polynucleotide or a polysaccharide; 

(e) is not covalently linked to the synthetic peptide shuttle agent at the moment of transduction; 

or 

(f) any combination of (a) to (e), 

wherein the synthetic peptide shuttle agent is the synthetic peptide shuttle agent or synthetic peptide 

shuttle agent variant as defined in any one of claims 1 to 9. 

 

 

 


