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SEQUENCE LISTING

<110> The University of Tokyo

<120> Logical engineering of D- and T-arms of tRNA that enhances
D-amino acid and beta amino acid incorporation

<130> TO529AJP0016

<150> JP2017-200356
<151> 2017-10-16

<160> 112
<170> PatentIn version 3.5

210> 1

<211> 17

<212> RNA

<213> Artificial Sequence

<220>
<223> D-arm of tRNA

<220>

<221> misc_feature

222> (1)..(2)

<223> nis a, c, g, or u

<220>

<221> misc_feature

<222> (5)..(13)

<223> nis a, ¢, g, or u

<220>

<221> misc_feature

<222> (16)..(17)

<223> nis a, c, g, or u

<400> 1
nngcnnnnnn nnngcnn

<210> 2

<211> 11

<212> RNA

<213> Artificial Sequence



<220>
<223>

<220>
<221>
222>
<223>

<400>

T-arm of tRNA

misc_feature

(6)..(6)

nis a, ¢, g, or u

2

aggggncccc u

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

<220>
<223>

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

<400>

3

17

RNA

Artificial Sequence

D-arm of tRNA

misc_feature

(5)..(13)

nis a, ¢, g, or u

3

gcgennnnnn nnngcgc

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

<220>
<223>

<400>

4
9

RNA

Artificial Sequence

D-loop of tRNA

4

agccuggua

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

5

21

RNA

Artificial Sequence

354194 _1.txt

11

17



<220>
<223> D-arm of tRNA

<220>

<221> misc_feature

<222> (1)..(2)

<223> nis a, c, g, or u

<220>

<221> misc_feature

<222> (20)..(21)

<223> nis a, ¢, g, or u

<400> 5
nngcgcagecc ugguagegen n

<210> 6

<211> 21

<212> RNA

<213> Artificial Sequence

220>
<223> D-arm of tRNA

<400> 6
gcgegeagece ugguagegeg ¢

<210> 7

<211> 7

<212> RNA

<213> Artificial Sequence

<220>
<223> T-loop of tRNA

<400> 7
uucgaau

<210> 8

<211> 46

<212> RNA

<213> Artificial Sequence

354194 _1.txt

21

21
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220>
<223> dFx
<400> 8

ggaucgaaag auuuccgcau ccccgaaagg guacauggcg uuaggu

<210> 9
<211> 45
<212> RNA

<213> Artificial Sequence

<220>
223> eFx
<400> 9

ggaucgaaag auuuccgcgg ccccgaaagg ggauuagcgu uaggu

<210> 10
<211> 77
<212> RNA

<213> Artificial Sequence

<220>
<223> tRNA, Prol(CGG)

<400> 10
cggugauugg cgcagccugg uagcgcacuu cguucgggac gaaggggucg gagguucgaa

uccucuauca ccgacca

<210> 11
<211> 77
<212> RNA

<213> Artificial Sequence

<220>
<223> tRNA, Prol(GGU)

<400> 11
cggugauugg cgcagccugg uagcgcacuu cguugguaac gaaggggucg gagguucgaa

uccucuauca ccgacca

<210> 12

46

45

60

77

60

77
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211> 77
<212> RNA
<213> Artificial Sequence

<220>
<223> tRNA, Prol(GUG)

<400> 12
cggugauugg cgcagccugg uagcgcacuu cguugugaac gaaggggucg gagguucgaa

uccucuauca ccgacca

<210> 13

211> 77

<212> RNA

<213> Artificial Sequence

<220>
<223> tRNA, ProlC13G(CGG)

<400> 13
cggugauugg cggagccugg uagcgcacuu cguucgggac gaaggggucg gagguucgaa

uccucuauca ccgacca

<210> 14

<211> 77

<212> RNA

<213> Artificial Sequence

<220>
<223> tRNA, ProlE1(CGG)

<400> 14
cggugauugg cgcagccugg uagcgcacuu cguucgggac gaagggguca gggguucgaa

uccccCuauca ccgacca

<210> 15

<211> 77

<212> RNA

<213> Artificial Sequence

<220>
<223> tRNA, ProlE2(CGG)

60

77

60

77

60

77
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<400> 15
gggugauugg cgcagccugg uagcgcacuu cguucgggac gaagggguca gggguucgaa

uccccuauca cccgcca

<210> 16
<211> 77
<212> RNA

<213> Artificial Sequence

<220>
<223> tRNA, ProlE2(GAU)

<400> 16
gggugauugg cgcagccugg uagcgcacuu cgcugauaac gaagggguca gggguucgaa

uccccuauca cccgcca

<210> 17
<211> 77
<212> RNA

<213> Artificial Sequence

<220>
<223> tRNA, ProlE2(GGU)

<400> 17
gggugauugg cgcagccugg uagcgcacuu cguugguaac gaagggguca gggguucgaa

ucccCuauca cccgcca

<210> 18
<211> 77
<212> RNA

<213> Artificial Sequence

<220>
<223> tRNA, ProlE2(GUG)

<400> 18
gggugauugg cgcagccugg uagcgcacuu cguugugaac gaagggguca gggguucgaa

ucccCcuauca cccgcca

60

77

60

77

60

77

60

77
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<210> 19

<211> 76

<212> RNA

<213> Artificial Sequence

<220>
<223> tRNA, GluE2(CGG)

<400> 19
guccccuucg ucuagaggecc caggacaccg ccuucgggag gcgguaacag ggguucgaau

ccccuagggg acgceca

<210> 20

<211> 76

<212> RNA

<213> Artificial Sequence

<220>
<223> tRNA, AsnE2(CGG)

<400> 20
ggcucuguag uucagucggu agaacggcgg auucgggauc cguaugucac ugguucgagu

ccagucagag ccgcca

<210> 21

211> 77

<212> RNA

<213> Artificial Sequence

<220>
<223> tRNA, fMet(CAU)

<400> 21
cgcgggegugg agcagccugg uagcucgucg ggcucauaac ccgaagaucg ucgguucaaa

uccggeccccc gcaacca

<210> 22

<211> 36

<212> DNA

<213> Artificial Sequence

60

76

60

76

60

77
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<220>
<223> Extension primer (forward) for dFx

<400> 22
gtaatacgac tcactatagg atcgaaagat ttccgc 36

<210> 23

<211> 36

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (forward) for eFx

<400> 23
gtaatacgac tcactatagg atcgaaagat ttccgc 36

<210> 24

<211> 59

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (forward) for tRNA, Prol(CGG)

<400> 24
gtaatacgac tcactatacg gtgattggcg cagcctggta gcgcacttcg ttcgggacg 59

<210> 25

<211> 50

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (forward) for tRNA, Prol(GGU)

<400> 25
gtaatacgac tcactatagg gtgattggcg cagcctggta gcgcacttcg 50

<210> 26

<211> 50

<212> DNA

<213> Artificial Sequence
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<220>
<223> Extension primer (forward) for tRNA, Prol(GUG)

<400> 26
gtaatacgac tcactatagg gtgattggcg cagcctggta gcgcacttcg

210> 27

<211> 59

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (forward) for tRNA, ProlC13G(CGG)

<400> 27
gtaatacgac tcactatacg gtgattggcg gagcctggta gcgcacttcg ttcgggacg

<210> 28

<211> 50

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (forward) for tRNA, ProlE1(CGG)

<400> 28
gtaatacgac tcactatacg gtgattggcg cagcctggta gcgcacttcg

<210> 29

<211> 50

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (forward) for tRNA, ProlE2(CGG)

<400> 29
gtaatacgac tcactatagg gtgattggcg cagcctggta gcgcacttcg

<210> 30

<211> 50

<212> DNA

<213> Artificial Sequence

50

59

50

50
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<220>
<223> Extension primer (forward) for tRNA, ProlE2(GAU)

<400> 30
gtaatacgac tcactatagg gtgattggcg cagcctggta gcgcacttcg 50

<21e> 31

<211> 50

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (forward) for tRNA, ProlE2(GGU)

<400> 31
gtaatacgac tcactatagg gtgattggcg cagcctggta gcgcacttcg 50

<210> 32

<211> 50

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (forward) for tRNA, ProlE2(GUG)

<400> 32
gtaatacgac tcactatagg gtgattggcg cagcctggta gcgcacttcg 50

<210> 33

<211> 64

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (forward) for tRNA, GluE2(CGG)

<400> 33
cactatagtc cccttcgtct agaggcccag gacaccgccu ucgggaggcg gtaacagggg 60

ttcg 64

<210> 34
<211> 49
<212> DNA

10
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<213> Artificial Sequence

<220>
<223> Extension primer (forward) for tRNA, AsnE2(CGG)

<400> 34
gtaatacgac tcactatagg ctctgtagtt cagtcggtag aacggcgga 49

<210> 35

<211> 68

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (forward) for tRNA, fMet(CAU)

<400> 35
gtaatacgac tcactatacg cggggtggag cagcctggta gctcgtcggg ctcataaccc 60

gaagatcg 68

<210> 36

<211> 46

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (reverse) for dFx

<400> 36
acctaacgcc atgtaccctt tcggggatgc ggaaatcttt cgatcc 46

<210> 37

<211> 45

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (reverse) for eFx

<400> 37
acctaacgct aatccccttt cggggeccgeg gaaatctttc gatcc 45

<210> 38
11
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<211> 53
<212> DNA
<213> Artificial Sequence

<220>
<223> Extension primer (reverse) for tRNA, Prol(CGG)

<400> 38
tggtcggtga tagaggattc gaacctccga ccccttcgtc ccgaacgaag tgc

<210> 39

<211> 62

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (reverse) for tRNA, Prol(GGU)

<400> 39
tggtcggtga tagaggattc gaacctccga ccccttcgtt accaacgaag tgcgctacca

g8

<210> 40

<211> 62

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (reverse) for tRNA, Prol(GUG)

<400> 40
tggtcggtga tagaggattc gaacctccga ccccttcgtt cacaacgaag tgcgctacca

g8

<210> 41

<211> 53

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (reverse) for tRNA, ProlC13G(CGG)

<400> 41
12

53

60

62

60

62
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tggtcggtga tagaggattc gaacctccga ccccttcgtc ccgaacgaag tgc

<210> 42

<211> 62

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (reverse) for tRNA, ProlE1(CGG)

<400> 42
tggtcggtga taggggattc gaacccctga ccccttcgtc ccgaacgaag tgcgctacca

g8

<210> 43

<211> 62

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (reverse) for tRNA, ProlE2(CGG)

<400> 43
tggcgggtga taggggattc gaacccctga ccccttecgtc ccgaacgaag tgcgctacca

g8

<210> 44

<211> 62

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (reverse) for tRNA, ProlE2(GAU)

<400> 44
tggcgggtga tagaggattc gaacctccga ccccttcgtt atcagcgaag tgcgctacca

g8

<210> 45
<211> 62
<212> DNA

13

53

60

62

60

62

60

62



<213>

<220>
<223>

<400>

354194 _1.txt
Artificial Sequence

Extension primer (reverse) for tRNA, ProlE2(GGU)

45

tggcgggtga tagaggattc gaacctccga ccccttcgtt accaacgaag tgcgctacca

g8

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

<220>
<223>

<400>

46

62

DNA

Artificial Sequence

Extension primer (reverse) for tRNA, ProlE2(GUG)

46

tggcgggtga tagaggattc gaacctccga ccccttcgtt cacaacgaag tgcgctacca

g8

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

<220>
<223>

<400>

47

41

DNA

Artificial Sequence

Extension primer (reverse) for tRNA, GluE2(CGG)

47

tggcgtcccc taggggattc gaacccctgt taccgccttc g

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

<220>
<223>

<400>

48

64

DNA

Artificial Sequence

Extension primer (reverse) for tRNA, AsnE2(CGG)

48

tggcggctct gactggactc gaaccagtga catacggatc ccgaatccgec cgttctaccg

14

60

62

60

62

41

60



354194 1.txt
actg 64

<210> 49

<211> 46

<212> DNA

<213> Artificial Sequence

<220>
<223> Extension primer (reverse) for tRNA, fMet(CAU)

<400> 49
tggttgcggg ggccggattt gaaccgacga tcttcgggtt atgagc 46

<210> 50

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (foward) for dFx

<400> 50
ggcgtaatac gactcactat ag 22

<210> 51

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (foward) for eFx

<400> 51
ggcgtaatac gactcactat ag 22

<210> 52

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (foward) for tRNA, Prol(CGG)

<400> 52
15



354194 1.txt
ggcgtaatac gactcactat ac 22

<210> 53

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (foward) for tRNA, Prol(GGU)

<400> 53
ggcgtaatac gactcactat ac 22

<210> 54

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (foward) for tRNA, Prol(GUG)

<400> 54
ggcgtaatac gactcactat ac 22

<210> 55

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (foward) for tRNA, ProlC13G(CGG)

<400> 55
ggcgtaatac gactcactat ac 22

<210> 56

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (foward) for tRNA, ProlE1(CGG)

<400> 56
16



354194 1.txt
ggcgtaatac gactcactat ac

<210> 57

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (foward) for tRNA, ProlE2(CGG)

<400> 57
ggcgtaatac gactcactat ag

<210> 58

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (foward) for tRNA, ProlE2(GAU)

<400> 58
ggcgtaatac gactcactat ag

<210> 59

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (foward) for tRNA, ProlE2(GGU)

<400> 59
ggcgtaatac gactcactat ag

<210> 60

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (foward) for tRNA, ProlE2(GUG)

<400> 60
17

22

22

22

22



ggcgtaatac gactcactat ag

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

<220>
<223>

<400>

gtaatacgac tcactatagt ccccttcgtc tagttcg

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

<220>
<223>

<400>

61

37

DNA

Artificial Sequence

354194 _1.txt

PCR primer (foward) for tRNA, GLuE2(CGG)

61

62

19

DNA

Artificial Sequence

PCR primer (foward) for tRNA, AsnE2(CGG)

62

gtaatacgac tcactatag

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

<220>
<223>

<400>

63

22

DNA

Artificial Sequence

PCR primer (foward) for tRNA, fMet(CAU)

63

ggcgtaatac gactcactat ac

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

<220>
<223>

<400>

64

19

DNA

Artificial Sequence

PCR primer (reverse) for dFx

64

18

22

37

19

22



354194 1.txt
acctaacgcc atgtaccct 19

<210> 65

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (reverse) for eFx

<400> 65
acctaacgct aatcccct 18

<210> 66

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (reverse) for tRNA, Prol(CGG)

<220>

<221> misc_feature
<222> (2)..(2)
<223> gm

<400> 66
tngtcggtga tagaggattc 20

<210> 67

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer (reverse) for tRNA, Prol(GGU)

<220>

<221> misc_feature
<222> (2)..(2)
<223> gm

<400> 67
19
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tngtcggtga tagaggattc

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

<220>
<223>

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

<400>

68

20

DNA

Artificial Sequence

PCR primer (reverse) for tRNA, Prol(GUG)

misc_feature
(2)..(2)
gm

68

tngtcggtga tagaggattc

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

<220>
<223>

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

<400>

69

20

DNA

Artificial Sequence

PCR primer (reverse) for tRNA, ProlC13G(CGG)

misc_feature
(2)..(2)
gm

69

tngtcggtga tagaggattc

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

<220>
<223>

70

20

DNA

Artificial Sequence

PCR primer (reverse) for tRNA, ProlE1(CGG)

20

20

20

20



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

<400>

354194 _1.txt

misc_feature
(2)..(2)
gm

70

tngtcggtga taggggattc 20

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

<220>
<223>

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

<400>

71

20

DNA

Artificial Sequence

PCR primer (reverse) for tRNA, ProlE2(CGG)

misc_feature
(2)..(2)
gm

71

tngcgggtga taggggattc 20

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

<220>
<223>

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

<400>

72

20

DNA

Artificial Sequence

PCR primer (reverse) for tRNA, ProlE2(GAU)

misc_feature
(2)..(2)
gm

72

tngcgggtga taggggattc 20

<210>
<211>
<212>

73
20
DNA

21
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<213> Artificial Sequence

<220>

<223> PCR primer (reverse) for tRNA, ProlE2(GGU)

<220>

<221> misc_feature
<222> (2)..(2)
<223> gm

<400> 73
tngcgggtga taggggattc

<210> 74

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR primer (reverse) for tRNA, ProlE2(GUG)

<220>

<221> misc_feature
<222> (2)..(2)
<223> gm

<400> 74
tngcgggtga taggggattc

<210> 75

<211> 24

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR primer (reverse) for tRNA, GluE2(CGG)

<220>

<221> misc_feature
<222> (2)..(2)
<223> gm

<400> 75

22

20

20
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tngcgtcccc taggggattc ttcg

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

<220>
<223>

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

<400>

76

18

DNA

Artificial Sequence

PCR primer (reverse) for tRNA, AsnE2(CGG)

misc_feature
(2)..(2)
gm

76

tngcggctct gactggac

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

<220>
<223>

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

<400>

77

17

DNA

Artificial Sequence

PCR primer (reverse) for tRNA, fMet(CAU)

misc_feature
(2)..(2)
gm

77

tngttgcggg ggccgga

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

<220>
<223>

78

63

RNA

Artificial Sequence

mRNA (mR1) for D-amino acid

23

24

18

17
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<220>
<221> misc_feature
<222> (28)..(33)
<223> nis a, ¢, g, or u

<400> 78

auguacaaga aguacaaaaa guacaaannn nnnggugacu acaaggacga cgacgacaag 60
uaa 63
210> 79

<211> 63

<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR2) for D-amino acid

<220>

<221> misc_feature

<222> (28)..(36)

<223> nis a, ¢, g, or u

<400> 79

auguacaaga aguacaaaaa guacaaannn nnnnnngacu acaaggacga cgacgacaag 60
uaa 63
<210> 80

211> 72

<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR3) for D-amino acid

<400> 80

auguacaaga aguacaaaaa guacaaaauu auuuacuaca uuauugacua caaggacgac 60
gacgacaagu aa 72
<210> 81

<211> 72

<212> RNA

24



<213>

<220>
<223>

<400>

354194 _1.txt
Artificial Sequence

mRNA (mR4) for D-amino acid

81

auguacaaga aguacaaaaa guacaaaauu auuuacuacc aucaugacua caaggacgac

gacgacaagu aa

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

<220>
<223>

<400>

82

72

RNA

Artificial Sequence

mRNA (mR5) for D-amino acid

82

auguacaaga aguacaaaaa guacaaaauu auuuacuaca cuacugacua caaggacgac

gacgacaagu aa

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

<220>
<223>

<400>

83

75

RNA

Artificial Sequence

mRNA (mR6) for D-amino acid

83

auguacCaaga aguaCaaaaa guaCaaaauu uacacuuacCa uuuacacuga cuacCaaggac

gacgacgaca aguaa

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

<220>
<223>

<400>

84

69

RNA

Artificial Sequence

mRNA (mR7) for D-amino acid

84
25

60

72

60

72

60

75



354194 1.txt
auguacaaga aguacaaaaa guacaaaacu uacauuuacc augacuacaa ggacgacgac

gacaaguaa
<210> 85
<211> 69
<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR8) for D-amino acid

<400> 85
auguacaaga aguacaaaaa guacaaacau acuauuacuc augacuacaa ggacgacgac

gacaaguaa
<210> 86
<211> 48
<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR9) for D-amino acid

<400> 86
auggcugcuc auaagaagaa ggacuacaag gacgacgacg acaaguaa

<210> 87
<211> 63
<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR1) for beta amino acid

<400> 87
auguacaaga aguacaaaaa guacaaaccg ccgggugacu acaaggacga cgacgacaag

uaa

<210> 88
<211> 63
<212> RNA

26

60

69

60

69

48

60

63
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<213> Artificial Sequence

<220>
<223> mRNA (mR2) for beta amino acid

<400> 88
auguacaaga aguacaaaaa guacaaaccg ccgggugacu acaaggacga cgacgacaag

Uuaa

<210> 89
<211> 63
<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR3-3) for beta amino acid

<400> 89
auguacaaga aguacaaaaa guacaaaauu cauauugacu acaaggacga cgacgacaag

Uuaa

<210> 90
<211> 66
<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR3-4) for beta amino acid

<400> 90
auguacaaga aguacaaaaa guacaaaauu cauauucaug acuacaagga cgacgacgac

aaguaa
<210> 91
<211> 69
<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR3-5) for beta amino acid

<400> 91
27

60

63

60

63

60

66
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auguacaaga aguacaaaaa guacaaaauu cauauucaua uugacuacaa ggacgacgac

gacaaguaa
<210> 92
211> 72
<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR3-6) for beta amino acid

<400> 92
auguacaaga aguacaaaaa guacaaaauu cauauucaua uucaugacua caaggacgac

gacgacaagu aa

<210> 93
<211> 75
<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR3-7) for beta amino acid

<400> 93
auguacaaga aguacaaaaa guacaaaauu cauauucaua uucauauuga cuacaaggac

gacgacgaca aguaa

<210> 94
<211> 69
<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR4) for beta amino acid

<400> 94
auguacaaga aguacaaaaa guacaaacau uacauuuacc augacuacaa ggacgacgac

gacaaguaa

<210> 95
28

60

69

60

72

60

75

60

69



<211>
<212>
<213>

<220>
<223>

<400>

354194 _1.txt
69
RNA
Artificial Sequence

mRNA (mR5) for beta amino acid

95

auguacaaga aguacaaaaa guacaaaacu uacauuuacc augacuacaa ggacgacgac

gacaaguaa
<210> 96

211> 72

<212> RNA

<213> Artificial Sequence

<220>

<223> mRNA (mR6) for beta amino acid
<400> 96

auguacaaga aguacaaaaa guacaaaauu auuuacuacc aucaugacua caaggacgac

gacgacaagu aa

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

<220>
<223>

<400>

97

72

RNA

Artificial Sequence

mRNA (mR7) for beta amino acid

97

auguacaaga aguacaaaaa guacaaaauu cauuacuaca uucaugacua caaggacgac

gacgacaagu aa

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

<220>
<223>

98

72

RNA

Artificial Sequence

mRNA (mR8) for beta amino acid
29

60

69

60

72

60

72



354194 _1.txt

<400> 98
auguacaaga aguacaaaaa guacaaaauu auuuacuacc aucaugacua caaggacgac

gacgacaagu aa

<210> 99
<211> 69
<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR9) for beta amino acid

<400> 99
auguacaaga aguacaaaaa guacaaacau acuauuacuc augacuacaa ggacgacgac

gacaaguaa
<210> 100
<211> 48

<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR1@) for beta amino acid

<400> 100
augacuacuc auaagaagaa ggacuacaag gacgacgacg acaaguaa

<210> 101
<211> 51
<212> RNA

<213> Artificial Sequence

<220>
<223> mRNA (mR11) for beta amino acid

<400> 101
augacuacua cucauaagaa gaaggacuac aaggacgacg acgacaagua a

<210> 102
<211> 20
<212> PRT

30

60

72

60

69

48

51
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<213> Artificial Sequence

<220>
<223> reprogrammed peptide (rP1l) for beta amino acid

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> N-Formylmethionine

<220>

<221> MISC_FEATURE

<222> (10)..(11)

<223> L-beta-homoglutamine, L-beta-homomethionine or
L-beta-homophenylglycine

<400> 102

Met Tyr Lys Lys Tyr Lys Lys Tyr Lys Xaa Xaa Gly Asp Tyr Lys Asp
1 5 10 15

Asp Asp Asp Lys
20

<210> 103
<211> 20
<212> PRT
<213> Artificial Sequence

<220>
<223> reprogrammed peptide (rP2) for beta amino acid

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> N-Formylmethionine

<220>

<221> MISC_FEATURE

<222> (10)..(11)

<223> L-beta-homoglutamine, L-beta-homomethionine or
L-beta-homophenylglycine

<400> 103
31
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Met Tyr Lys Lys Tyr Lys Lys Tyr Lys Xaa Xaa Gly Asp Tyr Lys Asp
1 5 10 15

Asp Asp Asp Lys
20

<210> 104

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> reprogrammed peptide (rP3-3) for beta amino acid

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> N-Formylmethionine

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (11)..(11)

<223> L-beta-homophenylglycine

<220>

<221> MISC_FEATURE

222> (12)..(12)

<223> L-beta-homomethionine

<400> 104

Met Tyr Lys Lys Tyr Lys Lys Tyr Lys Xaa Xaa Xaa Asp Tyr Lys Asp
1 5 10 15

Asp Asp Asp Lys
20

32
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<210> 105
<211> 21
<212> PRT
<213> Artificial Sequence

<220>
<223> reprogrammed peptide (rP3-4) for beta amino acid

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> N-Formylmethionine

220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (11)..(21)

<223> L-beta-homophenylglycine

220>

<221> MISC_FEATURE

<222> (12)..(12)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (13)..(13)

<223> L-beta-homophenylglycine

<400> 105

Met Tyr Lys Lys Tyr Lys Lys Tyr Lys Xaa Xaa Xaa Xaa Asp Tyr Lys
1 5 10 15

Asp Asp Asp Asp Lys
20

<210> 106

<211> 22

<212> PRT

<213> Artificial Sequence

33
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<220>
<223> reprogrammed peptide (rP3-5) for beta amino acid

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> N-Formylmethionine

220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (11)..(21)

<223> L-beta-homophenylglycine

220>

<221> MISC_FEATURE

<222>  (12)..(12)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (13)..(13)

<223> L-beta-homophenylglycine

220>

<221> MISC_FEATURE

<222> (14)..(14)

<223> L-beta-homomethionine

<400> 106

Met Tyr Lys Lys Tyr Lys Lys Tyr Lys Xaa Xaa Xaa Xaa Xaa Asp Tyr
1 5 10 15

Lys Asp Asp Asp Asp Lys
20

<210> 107
<211> 23
<212> PRT

34
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<213> Artificial Sequence

<220>
<223> reprogrammed peptide (rP3-6) for beta amino acid

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> N-Formylmethionine

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (11)..(11)

<223> L-beta-homophenylglycine

<220>

<221> MISC_FEATURE

222> (12)..(12)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (13)..(13)

<223> L-beta-homophenylglycine

<220>

<221> MISC_FEATURE

222> (14)..(14)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (15)..(15)

<223> L-beta-homophenylglycine

<400> 107
Met Tyr Lys Lys Tyr Lys Lys Tyr Lys Xaa Xaa Xaa Xaa Xaa Xaa Asp
1 5 10 15

Tyr Lys Asp Asp Asp Asp Lys
35
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20

<210> 108
<211> 24
<212> PRT
<213> Artificial Sequence

<220>
<223> reprogrammed peptide (rP3-7) for beta amino acid

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> N-Formylmethionine

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (11)..(11)

<223> L-beta-homophenylglycine

<220>

<221> MISC_FEATURE

222> (12)..(12)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (13)..(13)

<223> L-beta-homophenylglycine

<220>

<221> MISC_FEATURE

222> (14)..(14)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (15)..(15)

<223> L-beta-homophenylglycine

<220>
36
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<221> MISC_FEATURE
<222> (16)..(16)
<223> L-beta-homomethionine

<400> 108

Met Tyr Lys Lys Tyr Lys Lys Tyr Lys Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15

Asp Tyr Lys Asp Asp Asp Asp Lys
20

<210> 109

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> reprogrammed peptide (rP4) for beta amino acid

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> N-Formylmethionine

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> L-beta-homophenylglycine

<220>

<221> MISC_FEATURE

222> (12)..(12)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (14)..(14)

<223> L-beta-homophenylglycine

<400> 109

Met Tyr Lys Lys Tyr Lys Lys Tyr Lys Xaa Tyr Xaa Tyr Xaa Asp Tyr
1 5 10 15

37
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Lys Asp Asp Asp Asp Lys
20

<210> 110

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> reprogrammed peptide (rP5) for beta amino acid

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> N-Formylmethionine

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> L-beta-homoglutamine

220>

<221> MISC_FEATURE

<222> (12)..(12)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (14)..(14)

<223> L-beta-homophenylglycine

<400> 110

Met Tyr Lys Lys Tyr Lys Lys Tyr Lys Xaa Tyr Xaa Tyr Xaa Asp Tyr
1 5 10 15

Lys Asp Asp Asp Asp Lys
20

<210> 111

<211> 23

<212> PRT

<213> Artificial Sequence

38
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<220>
<223> reprogrammed peptide (rP6) for beta amino acid

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> N-Formylmethionine

220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (11)..(11)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (14)..(14)

<223> L-beta-homophenylglycine

<220>

<221> MISC_FEATURE

<222> (15)..(15)

<223> L-beta-homophenylglycine

<400> 111

Met Tyr Lys Lys Tyr Lys Lys Tyr Lys Xaa Xaa Tyr Tyr Xaa Xaa Asp
1 5 10 15

Tyr Lys Asp Asp Asp Asp Lys
20

<210> 112

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> reprogrammed peptide (rP7) for beta amino acid

39
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<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> N-Formylmethionine

220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> L-beta-homomethionine

<220>

<221> MISC_FEATURE

<222> (11)..(21)

<223> L-beta-homophenylglycine

<220>

<221> MISC_FEATURE

<222> (14)..(14)

<223> L-beta-homophenylglycine

<220>

<221> MISC_FEATURE

<222> (15)..(15)

<223> L-beta-homophenylglycine

<400> 112

Met Tyr Lys Lys Tyr Lys Lys Tyr Lys Xaa Xaa Tyr Tyr Xaa Xaa Asp
1 5 10 15

Tyr Lys Asp Asp Asp Asp Lys
20

40



