SEQUENCE .LISTING
<110> SANGAMO THERAPEUTICS, INC.
<120> ENGINEERED TARGET SPECIFIC NUCLEASES
<130> 8325-0156.40

<140> PCT/US2017/048409
<141> 2017-08-24

<150> 62/443,981
<151> 2017-01-09

<150> 62/378,978
<151> 2016-08-24

<160> 70
<170> PatentIn version 3.5

<210> 1

<211> 196
<212> PRT
<213> unknown

<220>
<223> Description of Unknown:
wild type FokI cleavage half domain

<400> 1

Gln Leu val Lys Ser Glu Leu Glu Glu Lys Lys Ser Glu Leu Arg His
1 5 10 15

Lys Leu Lys Tyr val Pro His Glu Tyr Ile Glu Leu ITle Glu ITe Ala
20 25 30

Arg Asn Ser Thr GIn Asp Arg Ile Leu Glu Met Lys val Met Glu Phe
35 40 45

Phe Met Lys val Tyr Gly Tyr Arg Gly Lys His Leu Gly Gly Ser Arg
50 55 60

Lys Pro Asp Gly Ala Ile Tyr Thr val Gly Ser Pro Ile Asp Tyr Gly

val Ile val Asp Thr Lys Ala Tyr Ser Gly Gly Tyr Asn Leu Pro Ile
85 90 95

Gly GIn Ala Asp Glu Met Gln Arg Tyr val Glu Glu Asn Gln Thr Arg
100 105 110

Asn Lys His Ile Asn Pro Asn Glu Trp Trp Lys val Tyr Pro Ser Ser
115 120 125

val Thr Glu Phe Lys Phe Leu Phe val Ser Gly His Phe Lys Gly Asn
130 135 140

Tyr Lys Ala Gln Leu Thr Arg Leu Asn His Ile Thr Asn Cys Asn Gly
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145

150

155

160

Ala val Leu Ser val Glu Glu Leu Leu Ile Gly Gly Glu Met Ile Lys
170

165

175

Ala Gly Thr Leu Thr Leu Glu Glu val Arg Arg Lys Phe Asn Asn Gly
180 185 190

Glu Ile Asn
195

<210> 2
<211> 588
<212> DNA
<213>
<220>
<223>
wild

<400> 2
cagctggtga

gtgccccacg
ctggagatga
ggcggaagca
gtgatcgtgg
gagatgcaga
tggtggaagg
ttcaagggca
gccgtgctga
acactggagg
<210> 3
<211> 28
<212> PRT
<213>

<220>
<223>

Phe

Unknown

Description of Unknown:

type FokI cleavage half domain

agagcgagct
agtacatcga
aggtgatgga
gaaagcctga
acacaaaggc
gatacgtgga
tgtaccctag
actacaaggc
gcgtggagga
aggtgcggcg

uUnknown

ggaggagaag
gctgatcgag
gttcttcatg
cggcgccatc
ctacagcggc
ggagaaccag
cagcgtgacc
ccagctgacc
gctgctgatc

caagttcaac

Description of Unknown:

zinc finger protein

<400> 3

aagtccgagc
atcgccagga
aaggtgtacg
tatacagtgg
ggctacaatc
acccggaata
gagttcaagt
aggctgaacc
ggcggcgaga

aacggcgaga

tgcggcacaa
acagcaccca
gctacagggg
gcagccccat
tgcctatcgg
agcacatcaa
tcctgttcgt
acatcaccaa
tgatcaaagc

tcaacttc

gctgaagtac
ggaccgcatc
aaagcacctg
cgattacggc
ccaggccgac
ccccaacgag
gagcggccac
ctgcaatggc

cggcaccctg

Lys Pro Phe Gln Cys Arg Ile Cys Met Arg Asn Phe Ser Arg Ser Asp
1 5 10 15

His Leu Thr Thr His ITe Arg Thr His Thr Gly Glu
25

<210> 4
<211> 23
<212> PRT
<213> unkno

wn
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<220>
<223> Description of Unknown:
Zinc finger protein

<400> 4

Phe GIn Cys Arg ITle Cys Met Arg Asn Phe Ser Arg Ser Asp His Leu
1 5 10 15

Thr Thr His Ile Arg Thr His

20
<210> 5
<211> 23
<212> PRT
<213> Unknown
<220>

<223> Description of unknown:
zinc finger protein

<400> 5
Phe Ala Cys Asp Ile Cys Gly Arg Lys Phe Ala Arg Ser Asp Glu Arg
1 5 10 15

Lys Arg His Thr Lys Ile His
20

<210> 6

<211> 23
<212> PRT
<213> Unknown

<220>
<223> Description of Unknown:
zinc finger protein

<400> 6
Phe Ala Cys Pro Glu Cys Pro Lys Arg Phe Met Arg Ser Asp His Leu
1 5 10 15

Ser Lys His Ile Lys Thr His
20

<210> 7

<211> 179

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide

<220>

<221> MOD_RES
<222> (8)..(8)
<223> Q, S, or R

<220>
<221> MOD_RES
<222> (13)..(13)
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<223>

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

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

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

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

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

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

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

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

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

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

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

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

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

<220>

E, N, S, or R

MOD_RES
a»n..an
A, Q, L, E, N, Y, or R

MOD_RES
QD..Q27)
Any amino acid

MOD_RES
(45)..(45)
A, Q, L, orR

MOD_RES
(49)..(55)

Any amino acid

MOD_RES
(70)..(70)
E, N, S, or R

MOD_RES
(74)..(74)
A, Q, L, E, N, Y, or R

MOD_RES
(78)..(84)
Any amino acid

MOD_RES
(102)..(102)
A, Q L, orR

MOD_RES
(106)..(112)
Any amino acid

MOD_RES
(127)..(127)
E, N, S, or R

MOD_RES
(131)..(131)
A, Q, L, E, N, Y, or R

MOD_RES
(135)..(141D
Any amino acid

MOD_RES
(159)..(159)
A, Q, L, orR
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<221> MOD_RES
<222> (163)..(169)
<223> Any amino acid
<400> 7
val Pro Ala Ala Met Ala Glu
1 5
Xaa Asn Phe Ser Xaa Xaa Xaa
20
Thr Gly Glu Lys Pro Phe Ala
35
Xaa Xaa Xaa Xaa Xaa Xaa Xaa
50 55
Lys Pro Phe Gln Cys Xaa Ile
65 70
Xaa Xaa Xaa Xaa His Ile Arg
85
Cys Asp ITe Cys Gly Xaa Lys
100
His Thr Lys Ile His Thr Gly
115
Cys Met Xaa Ash Phe Ser Xaa
130 135
Thr His Thr Gly Glu Lys Pro
145 150
Phe Ala Xaa Xaa Xaa Xaa Xaa
165
Arg Gly Ser
<210> 8
<211> 151
<212> PRT
<213> Artificial Sequence
<220>
<223>
polypeptide
<220>
<221> MOD_RES
<222> (8)..(8)
<223> Q, S, or R

Xaa

Xaa

cys

40

His

cys

Thr

Phe

Ser

120

Xaa

Phe

Xaa

Pro

Xaa

25

Asp

Thr

Met

His

Ala

105

Gln

Xaa

Ala

Xaa

Phe Gln
10

Xaa Xaa
Ile Cys
Lys Ile
Xaa Asn

75

Thr Gly

90

Xaa Xaa

Lys Pro

Xaa Xaa

Cys Asp

Thr His
170

Page 5

Cys

His

Gly

His

60

Phe

Glu

Xaa

Phe

Xaa

140

Thr

Xaa

Ile

Xaa

45

Thr

Ser

Lys

Xaa

Gln

125

Xaa

Cys

Lys

Description of Artificial Sequence: Synthetic

Ile

Arg

30

Lys

Gly

Xaa

Pro

Xaa

110

cys

Gly

Ile

cys

15

Thr

Phe

Ser

Xaa

Phe

95

Xaa

Xaa

Xaa

His
175

Met

His

Gln

Xaa

80

Xaa

Ile

Arg

Lys

Leu



<220>

<221> MOD_RES

<222> (13)..(13)
<223> E, N, S, or R

<220>

<221> MOD_RES

<222> (17)..Q17)

<223> A, Q, L, E, N, Y, or R

<220>

<221> MOD_RES

<222> (21)..(Q27)
<223> Any amino acid

<220>

<221> MOD_RES

<222> (42)..(042)
<223> E, N, S, or R

<220>

<221> MOD_RES

<222> (46)..(46)

<223> A, Q, L, E, N, Y, or R

<220>

<221> MOD_RES

<222> (50)..(56)
<223> Any amino acid

<220>

<221> MOD_RES

<222> (74)..(74)
<223> A, Q, L, or R

<220>

<221> MOD_RES

<222> (78)..(84)
<223> Any amino acid

<220>

<221> MOD_RES

<222> (99)..099)
<223> E, N, S, or R

<220>

<221> MOD_RES

<222> (103)..(103)

<223> A, Q, L, E, N, Y, or R

<220>

<221> MOD_RES

<222> (107)..(113)
<223> Any amino acid

<220>

<221> MOD_RES

<222> (131)..(131)
<223> A, Q, L, or R

<220>

<221> MOD_RES

<222> (135)..(141D)
<223> Any amino acid

<400> 8
val Pro Ala Ala Met Ala Glu Xaa Pro Phe GIn Cys Xaa Ile Cys Met
1 5 10 15
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Xaa Ly

Thr G1

Ser Xa
50

Lys Pr

Xaa Xa

Gln Cy

Xaa Hi

Cys Gl

Lys 11
145

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

<220>
<223>

<400>

s Phe

y Ser

35

a Xaa

o Phe

a Xaa

S Xaa

s Ile

115

y Xaa

e His

9
5
PRT

Ala

20

Gln

Xaa

Ala

Xaa

Ile

100

Arg

Lys

Leu

Xaa

Lys

Xaa

Cys

His

85

Cys

Thr

Phe

Arg

Xaa

Pro

Xaa

Asp

70

Thr

Met

Ala

Xaa Xaa Xaa
25

Phe Gln Cys
40

Xaa Xaa His
55

Ile Cys Gly

Lys Ile His

Xaa Asn Phe
105

Thr Gly Glu

Xaa Xaa Xaa
135

Ser

Artificial Sequence

Description of Artificial Sequence:

peptide

9

Thr Gly Glu Lys Pro
1 5

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

<220>
<223>

<400>

10
6
PRT

Artificial Sequence

Description of Artificial Sequence:

peptide

10

Thr Gly Gly Gln Arg Pro
1 5

<210>
<211>

11
5

Xaa

Xaa

Ile

Xaa

Thr

90

Ser

Lys

Xaa

Xaa His Thr

Ile Cys Met
45

Arg Thr His
60

Lys Phe Ala

Gly Ser Gln

Xaa Xaa Xaa

Pro Phe Ala

125

Xaa Xaa Xaa
140

Synthetic

Synthetic

Page 7

Thr

Xaa

Lys

Xaa

110

Cys

Thr

Ile

Asn

Gly

Xaa

Pro

95

Xaa

Asp

His

Phe

Xaa
80
Phe

Xaa

Thr



<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
peptide

<400> 11

Thr Gly GIn Lys Pro
1 5

<210> 12
<211> 6
<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
peptide

<400> 12
1

<210> 13
<211> 76
<212> DNA
<213> Homo

<400> 13
ctaatcagag

gactagcttc

<210> 14
<211> 76
<212> DNA
<213> Homo

<400> 14
cttcctgcgg

tctcgettet

<210> 15
<211> 76
<212> DNA
<213> Homo

<400> 15
cctaccccca

agttgctgat
<210> 16
<211> 76
<212> DNA
<213> Homo

<400> 16
agcacgtttc

ttgcggaatg

Thr Gly Ser Gln Lys Pro
5

sapiens

gccaaaccct tcctggagcc tgtgataaaa gcaactgtta gcttgcacta

aaagtt

sapiens

ggttttgtgc aaataaccca tgctcgggag cgaggccctg ggaaggagta
ttgggt

sapiens

ccacctcacc ttccctcagc cttgtgtttc agccccagtt agctgccctt

gtattg

sapiens

tccagtttcc agcctggggc ctggctataa agcaaatgct cagtccagca

caaggg
Page 8
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76

60
76
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<210> 17
<211> 76
<212> DNA
<213> Homo

<400> 17
acagcaccgt

cgtctgtctc

<210> 18
<211> 76
<212> DNA
<213> Homo

<400> 18
ttcccagaag

ggctgagggg

<210> 19
<211> 76
<212> DNA
<213> Homo

<400> 19
tatcccttcc

agggccagca

<210> 20
<211> 76
<212> DNA
<213> Homo

<400> 20
tcctccatgc

cattggctct

<210> 21
<211> 76
<212> DNA
<213> Homo

<400> 21
tagctgggga

agctgagagc
<210> 22
<211> 76

<212> DNA
<213> Homo

<400> 22
tcccccggaa

ttgaaccggg

sapiens

gctgcacggc

agaata

sapiens

gcgattgaac

ctttga

sapiens

ccaagtgcaa

agtgag

sapiens

tcagaaagcc

aatact

sapiens

gagattgcct

atgctt

sapiens

gtgtccgcac

tgtggt

gtcctccggce

ctgaagctgc

ccaacagttg

tttcttggag

ctctcagggc

ctcctagagc

cttgctgect

gcctggegeg

ctctaaagct

ccaggcacac

ctagccagtt

ccagcgagcg

Page 9

ggcaatgggt

tgagcctgtg

aggctggtgg

aggaaatgtt

cctagaaata

agcgtttgtg

agccacctgg

ggggggacgc

agttggggaa

agctagttag

gcaagggctc

cttttgtcct

60
76

60
76

60
76

60
76

60
76

60
76



<210> 23
<211> 76
<212> DNA
<213> Homo

<400> 23
gactcattca

agcccaggag

<210> 24
<211> 76
<212> DNA
<213> Homo

<400> 24
atgtagtctg

agggaagagc

<210> 25
<211> 76
<212> DNA
<213> Homo

<400> 25
tcatgttatg

actttgtgtg

<210> 26
<211> 76
<212> DNA
<213> Homo

<400> 26
cataaagcac

ttaatgacta

<210> 27
<211> 76
<212> DNA
<213> Homo

<400> 27
atttttgccc

cctatttgca
<210> 28
<211> 76
<212> DNA
<213> Homo

<400> 28
acaaggggtt

gtgggaacaa

<210> 29
<211> 76

sapiens

tccactcatt

ttcact

sapiens

acggccgcga

ggcagt

sapiens

gaagtggctt

cagctt

sapiens

ttacaacagt

tccatt

sapiens

ctgtcttctc

gtaccc

sapiens

caaggttatg

acactg

ctgagcactt

ctggttcgta

ctttccttaa

gcctggcaaa

ttttcctcct

aataacctgt

gctgcacact

gcttttgagt

gccttatgaa

tgcctagtgce

ttgctgcatc

gctaatccca

Page 10

aggccctggg

gaggcggegg

taagcctctg

acagcaagtg

ccaggctcca

gaggccccag

ctggggcttc

gaagggagcg

ctagcttcaa

ttagctattg

gcctttcagce

gacagagtaa

60
76

60
76

60
76

60
76

60
76

60
76



<212>
<213>

<400>

DNA
Homo

29

cggaagttaa

tgggtcctta

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

<400>

30
76
DNA
Homo

30

tgagcccaga

ccggggtgca

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

<400>

31
76
DNA
Homo

31

aacctggtgc

agccccaggc

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

<400>

32
76
DNA
Homo

32

acttcggtga

atcatagtca

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

<400>

33
76
DNA
Homo

33

ggggccaggc
tttgaagtag

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

<400>

34
76
DNA
Homo

34

ctcctttggg

ctgttgacag

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

35
76
DNA
Homo

sapiens

tatgatcatt

aaggga

sapiens

aaccccttac

aagctc

sapiens

gagcagcccg

€ggcgg

sapiens

aggaagtcat

agatga

sapiens

aggaagaaca

tgtcct

sapiens

tgtggacggg

caggca

sapiens

gctaacattt gctgtgtttc

ccttcctcct gcctcttgag

ggctacaggg ttgcctgagg

cagtgcagtt gccgacaagc

gctaactcta gctcacctgc

actaacactt gctccatgtc

Page 11

aggcactgta

aggccagtgt

tgtgggtccc

tgggctccgg

aaggctcagc

agggctgcag

agcatgtata

taggtgttag

aggatggagg

ggagggcctg

actgggttca

gacctcctgg

60
76

60
76

60
76

60
76

60
76

60
76



<400> 35
gatgtttgaa

gatcactagc

<210> 36
<211> 76
<212> DNA
<213> Homo

<400> 36
accctgccga

aggacggtgt

<210> 37
<211> 76
<212> DNA
<213> Homo

<400> 37
gaacatggtg

acgaaaagtc

<210> 38
<211> 76
<212> DNA
<213> Homo

<400> 38
agtctgtcag

cagaggtgac

<210> 39
<211> 76
<212> DNA
<213> Homo

<400> 39
caccgaccca

ggggccaccg

<210> 40
<211> 76
<212> DNA
<213> Homo

<400> 40
ttgcaaaagg

tctctgtaac

<210> 41
<211> 76
<212> DNA
<213> Homo

<400> 41

aagcgctgag

agtaat

sapiens

tttccttcca

cacccc

sapiens

aggacaaaat

agtggc

sapiens

tctatcgtcc

aacctc

sapiens

aggaccactc

ctgacc

sapiens

aagtttgaag

ataaaa

sapiens

cctggcctgg

gttgctcgct

gatgtccagg

ctacctgcag

cttccaggaa

ctagcagagg

cacctaaaca

ggggcaaccg

agccttttct

cccaaagcat

cctagcctaa

ctgattcatg

Page 12

gctcagcaag

gctaggctgg

ttggccattg

aagcaacatc

agcaaaggtg

aggttcaagg

tgttagccag

aggaagggcg

ctagcctgag

ttgcccaget

cagacagccc

aaagaagtca

60
76

60
76

60
76

60
76

60
76

60
76



cgtcccccag

cccctgetga

<210> 42
<211> 76
<212> DNA
<213> Homo

<400> 42
gtcaggggac

ccagctggct

<210> 43
<211> 76
<212> DNA
<213> Homo

<400> 43
accatcagag

ctctatagac

<210> 44
<211> 76
<212> DNA
<213> Homo

<400> 44
gatcatttca

tgcttctggg

<210> 45
<211> 76
<212> DNA
<213> Homo

<400> 45
gaagggcaga

agcagttcgg

<210> 46
<211> 76
<212> DNA
<213> Homo

<400> 46
acttattgta

ttagcatcct

<210> 47
<211> 76
<212> DNA
<213> Homo

<400> 47
cccaggggct

agtcctgttt

gtcagc

sapiens

agggtttcct

ttctca

sapiens

aagctaacct

attagg

sapiens

aagaaaacat

tttgac

sapiens

gaactataat

aaaggc

sapiens

agtgacgcat

cattta

sapiens

gtgggacact

cctctccttc

agcatccgcg

ttcctgaggc

tctggaacag

gacacagttg

gtgaccagtt

cagagagcct

agcccccCaaa

agccttacag

ctaactactt

ttgcctatgg

ctttattgct

gccaattgtt

atgcctgtgce

Page 13

tgagcaaagg

aaaggcaact

tgcaggtcct

gcacggcagg

ggacccagga

caggctacag

cctgggctcc

ttaggcccca

gtgcagtgct

gtattatgtc

gtgacggtgc

cagtttatac

cttggatctg

gggaggggag

60
76

60
76

60
76

60
76

60
76

60
76

60



aggatctggg ggccag

<210> 48

<211> 77

<212> DNA

<213> Homo sapiens

<400> 48
ccccaggggce tgtgggacac tcagagagcc

gaggatctgg gggccag

<210> 49

<211> 42

<212> DNA

<213> Homo sapiens

<400> 49
agcttcctgc agcctccctc aaagcagatg

<210> 50

<211> 42

<212> DNA

<213> Homo sapiens

<400> 50
cctcacctag aacctgggcc cctgcaactg

<210> 51

<211> 42

<212> DNA

<213> Homo sapiens

<400> 51
ccagaggaag aacagttgct tgggtctagg

<210> 52

<211> 43

<212> DNA

<213> Homo sapiens

<400> 52
cctgtgctgg ggcctgggag gcaggcggct

<210> 53

<211> 42

<212> DNA

<213> Homo sapiens

<400> 53
tgacttagga agcagttgct acctgccagg

<210> 54

<211> 40

<212> DNA

<213> Homo sapiens

<400> 54
tcagtgattg ggttccgaat cctcctcctg

tatgcctgtg ccctgggctc cgggagggga

ttagcactat ta

taacctgtgg ca

cctcaggaag gg

gctagccatc ctg

ccccaggcta gg

aaagtggccg

Page 14

76

60
77

42

42

42

43

42

40



<210> 55
<211> 40
<212> DN
<213> Ho

<400> 55
ccatatgc

<210> 56
<211> 40
<212> DN
<213> Ho

<400> 56
tggccctt

<210> 57
<211> 40
<212> DN
<213> Ho

<400> 57
ccggagag

<210> 58
<211> 19
<212> PR

A
mo

ag

A
mo

tg

A
mo

aa

5
T

sapiens

aaaacagaaa ctgtacccct tccttacacc

sapiens

cagaaaaggt tgttgaaccc taccgtaaac

sapiens

ggctccggtt cagcactgag atcaggacgg

<213> Artificial Sequence

<220>

<223> Description of Artificial
polypeptide

<400> 58

Leu val Lys Gly Glu
1 5

Leu Lys

Asp Ser

Lys Glu

50

Pro Asp
65
ITe Leu

Gln Ala

Ala ITe

His

Lys

val

Gly

Asp

Asp

Ile
115

val Pro

20

Gln Asn

Tyr Asp

Ala Leu

Thr Lys

Glu Met

100

Asn Pro

Met

Arg

Tyr

Tyr

70

Ala

Gln

Asn

Glu

Glu

Leu

Asn

55

Thr

Tyr

Arg

Glu

Lys

Tyr

Phe

40

Gly

Asn

Lys

Tyr

Trp

Sequence: Synthetic

Lys Lys
10

ITe Glu
25

Glu Phe
Lys His
Gly Leu
Asp Gly
90

val Asp
105

Ser

Leu

Lys

Leu

Lys

Tyr

Glu

Asp

Ile

val

Gly

60

Thr

Ser

Asn

Trp Lys val Tyr

Page 15

Leu

Glu

val

45

Gly

Asp

Leu

Asn

Pro
125

Arg

Ile

30

Glu

Ser

Tyr

Pro

Asn

110

Asn

His

15

Ala

Phe

Arg

Gly

Ile

95

Arg

Ser

Lys

Gln

Leu

Lys

Ile

80

Ser

Asn

Ile

40

40

40



Leu Phe

Lys Gln

145

Lys

val Leu Ser

Gly Ser Leu

ITe I1e Phe
195

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

59
192
PRT

<220>
<223>

Lys

Leu

val

Thr
180

Phe

Ala

Glu

165

Leu

polypeptide

<400> 59

Gln ITe val Lys Ser
1 5

Asn Leu Gln

Gln Asp Pro

35

Ile
50

Phe Asn

Lys Pro Asp

Thr Lys Ala

Glu Met Glu

Asn Ser Asn

115

Phe
130

Lys Leu

Leu Glu Arg

Met

20

Tyr

Glu

Gly

Tyr

Arg

Phe

Ile

Leu

Gln

Tyr

Ala

Tyr

Trp

val

Ser

Phe val
135

Leu

Arg val Ser

150

Gln Leu Leu

Glu Asp val

Artificial Sequence

Description of Artificial

Ser Ile Glu

Pro His Asp

Ile
40

Asn Arg

Phe
55

Gly Ser

Met Ala

70

Tyr

Asp Gly Tyr

val Arg Glu

Ile
120

Trp Asn

Ser Gly Phe

Asp Thr

sSer

Asn

Leu

Gly

Phe
140

Gly Phe

Leu Thr
155

Lys

Gly Gly Glu

170

Asp Lys Phe

Lys

Arg

Lys

Asn

Sequence: Synthetic

Met

Tyr

25

Phe

Gly

His

Asn

Asn

105

Phe

Phe

Gly

Ser
10

Lys Ala

ITe Glu Leu

Glu Met Lys

Ser His Leu

60

Phe
75

Gly Gly

Leu Ile

90

Pro

ITe Asp Arg

Pro Glu Asp

Gly Asn

140

Lys

val Gln Gly
Page 16

Asn

Ile

val

45

Gly

val

Ser

Asn

Thr

125

Phe

Gly

Gly

Lys

Ile

Asn
190

Met

Glu

30

Met

Gly

Ile

Gln

Glu

110

Asn

Glu

Ala

Asp

Gly

Arg

15

Asp

Ser

val

Ala

95

Glu

Lys

Leu

Tyr

Ala

160

Asp

Glu

Asp

Ser

Leu

Arg

Asp

80

Asp

val

Tyr

Gln

Ser



145

150

val Glu His Leu Leu Leu Gly Ala

165

Thr Leu Tyr Asp Phe Lys Asn Ser
180

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

<220>

<223>

<400>
Lys Ser Ser Thr Glu
1

Asn

Lys

Glu

Gly

65

Tyr

Arg

Glu

Phe

Ile

145

Leu

Asp

60

189
PRT
Artificial Sequence

polypeptide

Ile

Gln

Leu

50

Ala

Lys

Tyr

Trp

val

130

Ser

Leu

Ile

60

Ser

Asn

35

Asp

val

Asp

val

Met

Leu

Arg

Leu

20

Arg

Phe

Tyr

Gly

100

Thr

Gly

Ser

cys

Asp
180

5

Asp

Leu

Lys

Thr

Tyr

85

Glu

Ile

Tyr

Thr

Ala

165

Ser

Glu

Tyr

Phe

Gly

Thr

70

Asn

Asn

Phe

Phe

Phe

Leu

Leu

Glu

ser

55

Asn

Leu

Ile

Pro

Tyr

Lys

Description of Artificial

Lys

Gln

Met

40

His

Tyr

Pro

Asp

Ser

120

Lys

Tyr

Asn

155

160

Glu Tyr Ile Lys Arg Gly Ile Leu

185

170

Sequence: Synthetic

Ala

Leu

25

Lys

Leu

Gly

Ile

Asn

Gly

Lys

Ala
185

Gln

10

val

val

Gly

Ile

ser

90

Asn

Ile

Phe

Gly

Arg
170

Leu Arg Thr

Asp

Met

Gly

Ile

75

Gln

Lys

Asn

Glu

Ala

155

Gly

Ile

Asp

Gly

60

val

Ala

Gly

Asp

Gly

Ile

Ile

Glu Ile Glu

Page 17

Ser

Leu

45

Arg

Asp

Asp

Ile

Phe

125

Gln

Gly

Leu

Phe

Gln

Thr

30

Phe

Lys

Thr

Glu

Asn

110

Thr

Leu

val

Ser

175

Leu

15

Asp

Ile

Pro

Lys

Met

95

Pro

Phe

Gln

Glu

His
175

Phe Leu Asn Lys Glu Ile Gln Phe
190

Thr

Ser

Asn

Asp

Ala

80

Glu

Asn

Leu

Arg

His

160

Gln



<210> 61
<211> 19
<212> PR

<213>

<220>

<223>

1

Ser

Ser

Asn

Asp

65

val

Ala

Glu

Lys

Glu

145

val

Glu

2
I

polypeptide

<400> 61
Ile Lys Ser Asn Ile

His

Lys

Glu

50

Gly

Asp

Asp

val

Tyr

130

Gln

Asn

Met

<210> 62
<211> 18
<212> PR

<213>

<220>

<223>

Ile

Gln

35

Tyr

Ile

Thr

Glu

Asn

115

Tyr

Leu

val

Thr

6
T

Ser

20

Asn

Gly

val

Lys

Met

100

Pro

Phe

Arg

val

Ile
180

5

His

Arg

Phe

Tyr

Ala

85

Glu

Asn

val

Arg

Asn

165

Glu

polypeptide

Ser

Glu

Leu

Lys

ser

70

Tyr

Arg

Lys

Phe

Leu

150

Leu

Glu

Artificial Sequence

Leu

Tyr

Phe

Gly

55

Thr

Ser

Tyr

Trp

Ile

135

Ser

Leu

Leu

Artificial Sequence

Description of Artificial

Leu

Leu

Glu

40

Arg

Thr

Glu

val

Met

Leu

Glu

Description of Artificial

Sequence: Synthetic

Lys

Ser

25

Met

His

Leu

Gly

Gly

Thr

Gly

Arg

Asp

10

Leu

Lys

Leu

Glu

Tyr

90

Glu

Asn

Ser

Thr

Ala

170

Ala

Glu

Ile

val

Gly

Asp

75

Ser

Asn

Phe

Phe

Gly

Glu

Met

Leu

Asp

Leu

Gly

60

Asn

Leu

Ser

Ser

Lys

140

val

Lys

Phe

Arg

Leu

Glu

45

Ser

Phe

Pro

Asn

Glu

125

Gly

Asn

Ile

Asn

Sequence: Synthetic

Page 18

Gly

Ala

30

Leu

Arg

Gly

Ile

Arg

Glu

Lys

Gly

Arg

Asn
190

Gln

15

Phe

Leu

Lys

Ile

ser

95

Asp

val

Phe

Ser

Ser

175

Ser

Ile

Asp

val

Pro

Ile

80

Gln

Glu

Lys

Glu

Ala

160

Gly

Glu



<400> 62
Lys Leu Ala
1

Lys

Tyr

Leu

Arg

65

Ile

Ala

Asp

Leu

val

145

Ala

Leu

Asp

Thr

50

Pro

Ile

Gln

Glu

Gly

Gln

Ala

Arg

ser

35

Glu

Asp

Leu

Ala

Leu

115

Thr

Ala

Ala

Gly Gly Arg

<210> 63

<211>
<212>
<213>

<220>

<223>

1

190
PRT_ L
Artificial Sequence

Lys

Asn

20

Lys

Glu

Gly

Asp

100

val

Phe

Gln

Ser

Met
180

Ser

Leu

Gln

Cys

val

Thr

85

Glu

Asn

Tyr

Leu

Ile

165

Asp

polypeptide

<400> 63
Lys Ile Ser Lys Thr Asn Ile Leu

5

Ser

Pro

Asn

Gly

Leu

70

Lys

Met

Pro

Phe

Glu

150

Ser

Arg

Gln

His

Arg

Phe

55

Tyr

Ala

Glu

Asn

Leu

135

Arg

Gln

Glu

Ser

Glu

Leu

40

Gln

Thr

Tyr

Arg

Gln

120

Phe

Ile

Leu

Arg

Description of Artificial

Lys Leu Lys Tyr val Asp His Arg
20

Tyr Asp Gly Thr Ala Asn Arg Asp

Glu Thr Lys Glu Lys
10

Tyr Leu Ser Leu Vval
25

Phe Glu Met Lys val
45

Gly Leu His Leu Gly
60

Ala Gly Leu Thr Asp
75

Ser Ser Gly Tyr Ser
90

Tyr val Arg Glu Asn
105

Trp Trp Glu Asn Phe
125

val Ala Gly His Phe
140

Ser Arg Asn Thr Gly
155

Leu Leu Leu Ala Asp
170

Leu Arg
185

Sequence: Synthetic

Glu Leu Lys Asp Lys
10

Tyr Leu Ala Leu Ile
25

Phe Glu Ile GIn Thr
Page 19

Leu Arg
15

Asp Leu
30

Ile Glu
Gly ser
Asn Tyr
Leu Pro

95
Gln Thr
110
Glu Asn
Asn Gly

val Leu

Ala ITe
175

val Arg
15

Asp Leu
30

Ile Asp

Glu

Ala

Leu

Arg

Gly

80

Ile

Arg

Gly

Asn

Gly

Arg

Asp

Ala

Leu



Leu I1
50

Lys Pr
Asn Ly
Glu Mme
Asn Se

Asn Ty
13

Leu Ly
145

val GI1
Ser Ty

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

<220>
<223>

<400>

val Ly
1

Thr Hi
Gly se

Ala GI1

Asp va
65

35

e Asn

0 Asp

s Ala

t Ile

r Asn

115

r Leu
0

S His

u Asn

r Leu

64
190
PRT

Glu

Gly

Tyr

100

Lys

Phe

Ile

Leu

Asp
180

Leu

Ile

Ser

85

Tyr

Trp

val

Ala

Leu

165

Ser

Lys

Ile

70

Thr

Ile

Trp

Ser

Asn

150

Tyr

Phe

Phe

55

Ser

Gly

Glu

Glu

Ser

135

Arg

Phe

Lys

Artificial Sequence

40

Lys

Tyr

Tyr

Glu

Ser

120

Phe

Thr

Ala

Met

Description of Artificial
polypeptide

64
s Ser

s val
r Ser
35
u Leu

1 Cys

Glu

Asp

20

Asp

Gly

val

val
5

His
Arg
Phe

Tyr

Ser

Arg

Asp

Met

His
70

val
Tyr
Tyr
Gly
55

Gly

Phe

Leu

Glu

40

Ala

Ala

Gly

Asn

Asn

Asn

105

Phe

Phe

Gly

Glu

Tyr
185

val

Ile

Leu

90

Gln

Asp

Lys

val

Glu

170

Asn

Arg

Asn

75

Pro

Thr

Glu

Gly

Asn

155

Leu

Asn

Leu

60

Gly

Ile

Arg

Lys

Asn

140

Gly

Lys

Asp

45

Gly

val

Asn

Asp

val

125

Phe

Gly

Ala

Glu

Sequence: Synthetic

Lys Asp Tyr Leu
10

Ile

25

Met

Arg

Asn

Leu val Asp

Lys Thr Ala

Leu Gly Asp
60

Gly Leu ITe

Page 20

75

Arg

Leu

Glu

45

Thr

Glu

Ile

Gln

Glu

110

Lys

Lys

Ala

Gly

Ile
190

Thr

Gly

30

Leu

Arg

Asp

Ser

Ala

95

Lys

Asp

Asn

Ile

Arg

His

15

Phe

Phe

Lys

Asn

Arg

Asp

80

Asp

Ile

Phe

Asn

Asn

160

Ile

Leu

Asp

Thr

Pro



Ala Tyr Gly Lys Gly Tyr Ser Leu

85

Tyr Arg Tyr Ile Glu Glu Asn Lys

100

Asn Gln Trp Trp Lys val Phe Asp

Ala Phe Ile Ser Gly Ser Phe Thr
130 135

Leu Ile Ser Met Arg Ser Gly Ile

145

150

Asn Leu Leu Leu Met Ala Glu Glu

165

Glu Glu Trp Phe Gln Tyr Phe Asp

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

<220>
<223>
<400>
1

180
65
192
PRT
Artificial Sequence

Description of Artificial
polypeptide

65

Gln Glu Leu Lys Asp Glu GIn Ala
5

Lys Glu Thr Asn Leu Pro Met Lys

20

Tyr Asp Gly Lys Arg Ash Arg Asp

35 40

Phe Arg Asn val Tyr Arg Leu His

50

55

Lys Pro Asp Gly Leu Leu Tyr Gln

70

Thr Lys Ala Tyr Gly Lys Gly Tyr

85

Glu Met Ile Arg Tyr Ile Glu Asp

100

Asn Pro Ile Lys Trp Trp Glu Ala

Pro

Glu

105

Glu

Gly

Cys

Leu

Asn
185

Ile

90

Arg

Ser

Gly

Gly

Lys

Asp

val

Phe

Ala

155

Ser

Glu

Gln

Ala

Thr

Lys

140

Ala

Gly

Ala

Arg

His

125

Asp

val

Arg

Ser

Sequence: Synthetic

Glu

Tyr

25

Phe

sSer

Asp

sSer

Asn

105

Phe

Lys

10

Ile

Glu

Lys

Arg

Lys

90

Lys

Arg

Glu

Ile

Leu

Phe

75

Ser

Arg

Lys

Leu

val

Leu

60

Gly

Ile

Arg

Pro Asp Thr

Page 21

Ala

Leu

Thr

45

Gly

val

Asn

Asp

Ile

Asp

Leu

110

Phe

Arg

Asn

Leu

Phe
190

Lys

Asp

30

Met

Gly

Ile

Gln

Glu

110

Pro

Glu
95

Asn

Arg

Ser

Asp

Phe

15

Glu

Gly

val

Ala

95

Asn

Glu

Ile

Pro

Phe

Glu

val

160

Tyr

Leu

Leu

Arg

Asp

80

Asp

Arg

Phe



115

Tyr Phe Met Trp
130

Leu Asp Tyr Thr

145

val Glu GIn Leu

His Ile Ser Asp

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

<220>
<223>

<400>

66
189
PRT

180

val

Ser

Leu

165

Leu

Ser

Asn

150

Leu

Pro

Ser
135
Glu

Gly

Ser

Artificial Sequence

120

Lys

Thr

Ala

Tyr

Description of Artificial
polypeptide

66

Lys val Ser Lys Thr

1

Lys Le

Tyr As

Leu I1

50

Lys Pr

Lys Al

Met I

Pro As

Tyr Le

13

Gln Ty
145

u val

p Asp

35

e Asn

0 Asp

a Tyr

e Arg

n Lys

u Phe

0

r Ile

Tyr

20

Lys

Glu

Gly

Ser

Tyr

100

Trp

Ile

Ala

5

Leu

Ala

Leu

Ile

Lys

Ile

Trp

Ser

Asp

Asn Ile Leu

Asp

Ser

Gln

Ile

70

Gly

Gln

Ser

His

Arg

Phe

55

Tyr

Tyr

Glu

Asn

Arg

Asp

40

Lys

Gly

Asn

Asn

Phe

120

Phe

Gly

Phe

Asp

Phe
185

125

Ile Gly Lys Phe

140

Ile Lys Gly Ala
155

Leu val Leu Lys

170

GIn Asn Lys Glu

Sequence: Synthetic

Glu

Tyr

25

Phe

Gly

val

Leu

Gln

105

Glu

val

Leu

10

Leu

Glu

Leu

Asn

Pro

90

Ser

Glu

Ser

Asn

Page 22

Lys

Ser

Ile

Arg

Gly

75

Ile

Arg

Glu

Gly

Gly
155

Asp

Leu

Gln

Leu

60

val

Arg

Asp

Thr

Phe

140

Gly

Asn

Phe

Thr

45

Gly

Ile

Gln

Glu

Ser

125

Lys

Ala

Gln

Ala

Gly

Ile
190

Thr

Asp

30

Ile

Glu

Ile

Ala

Lys

110

Lys

Lys

Ile

Leu

Gln
175

Arg

15

Leu

Asp

Arg

Asp

Asp

95

Leu

Phe

Asn

Asn

Gln

Asn

160

Leu

Phe

Glu

Leu

Arg

Asn

80

Glu

Asn

Asn

Leu

val
160



Glu Asn Leu Leu Cys Phe Ala Glu

Tyr Asn Asp Phe Phe Asn Gln Tyr

<210> 67
<211> 18
<212> PR

5
T

180

<213> Artificial Sequence

<220>

<223> Description of Artificial
polypeptide

<400> 67

Ile Glu Glu Gln Lys
1 5

Ser Tyr

Asp Phe

Asn Ala
50

Met Pro
65

Tyr Ser

AsSp Asn

His Phe

val Phe

130

Thr Gln
145
Ala Asp

Ser Phe

<210> 68

Ile

Glu

35

Arg

Glu

Lys

Lys

Pro

115

val

Thr

Ser

Lys

Glu

20

Phe

Ile

Phe

Ser

Asn

val

val

Asn
180

Leu

Ile

Leu

Gly

Ile

85

Arg

Ser

Lys

Gly

Leu

165

Gln

Ala Ile Phe

Leu

Thr

Gly

val

70

Ala

Asp

Ile

Phe

Ala

150

Lys

Glu

Glu

Met

Gly

55

Ile

Gln

Pro

Asn

His

135

Ala

Gly

Ile

Ile

Glu

40

Ala

val

Ala

Ser

Asn

120

Glu

Leu

Asn

val

Met Leu Lys Ser Gly Lys Leu Glu
175

170

Asn Asn Asp Glu Ile

185

Sequence: Synthetic

Leu

Ala

25

Leu

Arg

Asp

Asp

Gln

Ser

Leu

Phe
185

GIn Lys

10

Arg Asp

Phe Lys

Lys Pro

Thr Lys

Glu Met

90

Asn Ser

Tyr Phe

Leu Ser

val Glu

155

Thr Thr
170

Page 23

Thr

Gly

Asn

Asp

60

Ala

Ile

Thr

Leu

Tyr

140

Gln

Glu

Lys

Lys

Ile

45

Gly

Tyr

Arg

Lys

Leu

Lys

Leu

Arg

30

Tyr

val

Ala

Tyr

Trp

110

val

Ala

Leu

Phe

Pro

15

Ser

Lys

Leu

Asp

Ile

95

Trp

Ser

Gln

Leu

Ile
175

Leu

Arg

Ile

Tyr

Gly

80

Glu

Glu

Ser

Glu

Gly

Asp



<211>
<212>
<213>

<220>
<223>

<400>

9
PRT
Unknown

Description of Unknown: _
"LAGLIDADG" family peptide motif sequence

68

Leu Ala Gly Leu Ile Asp Ala Asp Gly
1 5

<210> 69
<211> 18
<212> DNA
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: Synthetic
oligonucleotide
<400> 69
tgtcaggatt gggttccg 18
<210> 70
<211> 18
<212> DNA
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: Synthetic
oligonucleotide
<400> 70
ctcctgaaag tggccggg 18
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