SEQUENCE LISTING

<110> seattle Children's Hospital )
(DSA Seattle children's Research Institute)

<120> METHOD AND COMPOSITIONS FOR CELLULAR
IMMUNOTHERAPY

<130> SP100131SGA

<150> 62/090, 845
<151> 2014-12-11

<150> 62/089,730
<151> 2014-12-09

<150> 62/088,363
<151> 2014-12-05

<150> 62/058,973
<151> 2014-10-02

<150> 61/986,479
<151> 2014-04-30

<150> 61/977,751
<151> 2014-04-10

<160> 60
<170> FastSEQ for windows Version 4.0

<210> 1

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Spacer Region

<220>

<221> VARIANT

<222> 1

<223> Xaa = cysteine, glycine, or arginine

<220>
<221> VARIANT
<222> 4
<223> Xaa = cysteine or threonine
<400> 1
Xaa Pro Pro Xaa Pro
1 5
<210> 2

<400> 2
000

<210> 3

<400> 3
000

<210> 4
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<400> 4
000

<210> 5

<211> 34

<212> PRT

<213> Artificial Sequence

<220>
<223> CD28 transmembrane domain polynucleotide

<400> 5
Pro Pro Cys Pro Pro Cys Pro Met Phe Trp val Leu val val val Gly
1 5 10 15
Gly val Leu Ala Cys Tyr Ser Leu Leu val Thr val Ala Phe Ile Ile
20 25 30
Phe Trp

<210> 6

<400> 6
000

<210> 7

<400> 7
000

<210> 8

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> T2A ribosomal skip element

<400> 8
Tyr Gly Pro Pro Cys Pro Pro Cys Pro
1 5

<210> 9

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> tEGFR

<400> 9
Tyr Gly Pro Pro Cys Pro Pro Cys Pro
1 5

<210> 10

<211> 1152

<212> DNA

<213> Artificial Sequence

<220>
<223> T2A domain

<400> 10

Ccaaggctcg agggcggcgg agagggcaga ggaagtcttc taacatgcgg tgacgtggag 60
gagaatcccg gccctaggat gcttctcctg gtgacaagcc ttctgctctg tgagttacca 120
cacccagcat tcctcctgat cccacgcaaa gtgtgtaacg gaataggtat tggtgaattt 180
aaagactcac tctccataaa tgctacgaat attaaacact tcaaaaactg cacctccatc 240
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agtggcgatc
cctctggatc
ctgattcagg
atacgcggca
acatccttgg
aacaaaaatt
cagaaaacca
tgccatgect
tgccggaatg
ccaagggagt
gccatgaaca
attgacggcc
ctggtctgga
tacggatgca
atcgccactg
ctcttcatgt

tccacatcct
cacaggaact
cttggcctga
ggaccaagca
gattacgctc
tgtgctatgc
aaattataag
tgtgctcccc
tcagccgagg
ttgtggagaa
tcacctgcac
cccactgegt
agtacgcaga
ctgggccagg
ggatggtggg
ga

gccggtggca
ggatattctg
aaacaggacg
acatggtcag
cctcaaggag
aaatacaata
caacagaggt
cgagggctgc
cagggaatgc
ctctgagtgc
aggacgggga
caagacctgc
cgccggecat
tcttgaaggc
ggccctectc

tttaggggtg
aaaaccgtaa

gacctccatg
ttttctcttg
ataagtgatg
aactggaaaa
gaaaacagct
tggggcccgg
gtggacaagt
atacagtgcc
ccagacaact
ccggcaggag
gtgtgccacc
tgtccaacga
ttgctgctgg

actccttcac
aggaaatcac
cctttgagaa
cagtcgtcag
gagatgtgat
aactgtttgg
gcaaggccac
agcccaggga
gcaaccttct
acccagagtg
gtatccagtg
tcatgggaga
tgtgccatcc
atgggcctaa
tggtggccct

acatactcct
agggtttttg
cctagaaatc
cctgaacata
aatttcagga
gacctccggt
aggccaggtc
ctgcgtctct
ggagggtgag
cctgcctcag
tgcccactac
aaacaacacc
aaactgcacc
gatcccgtcc

ggggatcggc

<210> 11
<211> 38
<212> PR
<213>

<220>
<223>

<400> 11
Pro Arg
1

Gly Asp

Ser Leu

Arg Lys
50
Ser Ile
65
Ser Gly

Thr His

val Lys
Thr
130
Lys

Arg

Thr
145
Thr Ser

Ile Ile

Lys Lys
Gly
210
Ser

Arg

Cys
225
Cys Arg

Leu Glu

Cys His
Gly
290
Cys

Arg

His
305
Leu val

Pro Asn

3
T

Leu
val
Leu
35

val
Asn
Asp
Thr
Glu
115
AsSp
Gln
Leu
Ser
Leu
195
Glu
Pro
Asn
Gly
Pro
275
Pro
val
Trp

Cys

T2A domain

Glu
Glu
20

Leu
Cys
Ala
Leu
Pro
100
Ile
Leu
His
Gly
Gly
180
Phe
Asn
Glu
val
Glu
260
Glu
ASp
Lys
Lys
Thr

Gly
5

Glu
Cys
Asn
Thr
His
85

Pro
Thr
His
Gly
Leu
165
Asn
Gly
Ser
Gly
Ser
245
Pro
Ccys
Asn
Thr
Tyr

325
Tyr

Gly
Asn
Glu
Gly
Asn
70

Ile
Leu
Gly
Ala
GIn
150
Arg
Lys
Thr
Cys
Cys
230
Arg
Arg
Leu
Cys
Cys
310
Ala

Gly

Artificial Sequence

Gly
Pro
Leu
Ile
55

Ile
Leu
Asp
Phe
Phe
135
Phe
Ser
AsSn
ser
Lys
215
Trp
Gly
Glu
Pro
Ile
295
Pro
Asp

cys

Glu
Gly
Pro
Gly
Lys
Pro
Pro
Leu
120
Glu
Ser
Leu
Leu
Gly
200
Ala
Gly
Arg
Phe
Gln
280
Gln
Ala
Ala

Thr

Gly
Pro
25

His
Ile
His
val
Gln
105
Leu
Asn
Leu
Lys
Cys
185
Gln
Thr
Pro
Glu
val
265
Ala
Cys
Gly
Gly

Gly

Arg Gly
10
Arg Met

Pro Ala

Gly Glu

Phe Lys
75
Ala Phe
90
Glu Leu

ITe Gln

Leu Glu

val
155
Ile

Ala

Glu
170
Tyr Ala

Lys Thr

Gly Gln

Glu Pro
235
Cys val
250
Glu Asn

Met Asn

Ala His
Met
315
val

val

His
330
Pro Gly
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Ser
Leu
Phe
Phe
60

Asn
Arg
AsSp
Ala
Ile
140
val
Ser
Asn
Lys
val
220
Arg
ASp
Ser
Ile
Tyr
300
Gly
Cys

Leu

Leu
Leu
Leu
45

Lys
Cys
Gly
Ile
Trp
125
Ile
Ser
Asp
Thr
Ile
205
Cys
AsSp
Lys
Glu
Thr
285
Ile
Glu
His

Glu

Leu
Leu
30

Leu
Asp
Thr
ASp
Leu
110
Pro
Arg
Leu
Gly
Ile

190
Ile

Cys
Cys
Cys
270
Cys
Asp
Asnh
Leu

Gly

Thr
val
Ile
Ser
Ser
Ser
95

Lys
Glu
Gly
AsSn
Asp
175
Asn
Ser
Ala
val
Asn
255
Ile
Thr
Gly
AsSn
cys

335
Cys

Cys
Thr
Pro
Leu
Ile
Phe
Thr
Asn
Arg
Ile
160
val
Trp
ASn
Leu
Ser

240
Leu

Gly
Pro
Thr
320
His

Pro

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1152



340

Thr Asn Gly Pro Lys Ile Pro
355

360

345

350

Leu Leu Leu Leu Leu val val Ala Leu Gly Ile Gly Leu Phe Met
380

370

<210> 12

<400> 12
000

<210> 13
<211> 32

6

<212> PRT
<213> Artificial Sequence

<220>

<223> Exemplary IgG4-Fc

<400> 13
Ala ser
1

ser Thr
Phe Pro

Gly val
50

Leu Ser

65

Tyr Thr

Arg val
Phe Leu

Thr Leu
130

val Ser

145

val Glu

Ser Thr
Leu Asn

Ser Ser
210

Pro Gln

225

Gln val

Ala val
Thr Pro

Leu Thr
290

Ser val

305

Ser Leu

<210> 14
<211> 22

Thr
Ser
Glu
35

His
Ser
Cys
Glu
Gly
115
Met
Gln
val
Tyr
Gly
195
Ile
val
Ser
Glu
Pro
275
val
Met

Ser

0

<212> PRT
<213> Artificial Sequence

Lys Gly Pro
5

Glu
20

Pro
Thr
val
Asn
Lys
100
Gly
Ile
Glu
His
Arg
180
Lys
Glu
Tyr
Leu
Trp
260
val
Asp
His

Leu

Ser
val
Phe
val
val
85

Tyr
Pro
Ser
ASp
Asn
165
val
Glu
Lys
Thr
Thr
245
Glu
Leu
Lys
Glu

Gly
325

Thr
Thr
Pro
Thr
70

ASp
Gly
Ser
Arg
Pro
150
Ala
val
Tyr
Thr
Leu
230
Cys
Ser
Asp
Ser
Ala

310
Lys

375

Ser
Ala
val
Ala
val
His
Pro
val
Thr
135
Glu
Lys
Ser
Lys
Ile
215
Pro
Leu
Asn
ser
Arg

295
Leu

val
Ala
Ser
val
Pro
Lys
Pro
Phe
120
Pro
val
Thr
val
Cys
200
Ser
Pro
val
Gly
Asp
280
Trp

His

Phe
Leu
25

Trp
Leu
Ser
Pro
Cys
105
Leu
Glu
Gln
Lys
Leu
185
Lys
Lys
ser
Lys
Gln
265
Gly
Gln

Asn

Pro Leu
Gly Cys
Asn Ser
GIn Ser
Ser Ser
75
Ser Asn
90
Pro Ser
Phe Pro
val Thr
Phe Asn
155
Pro Arg
170
Thr val
val Ser
Ala Lys
Gln Glu
235
Gly Phe
250
Pro Glu
Ser Phe
Glu Gly

His Tyr
315
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Ala
Leu
Gly
Ser
60

Leu
Thr
cys
Pro
Ccys
140
Trp
Glu
Leu
Asnh
Gly
220
Glu
Tyr
Asn
Phe
Asn

300
Thr

Pro
val
Ala
45

Gly
Gly
Lys
Pro
Lys
125
val
Tyr
Glu
His
Lys
205
Gln
Met
Pro
Asn
Leu
285
val

GIn

Cys
Lys
30

Leu
Leu
Thr
val
Ala
110
Pro
val
val
Gln
Gln
190
Gly
Pro
Thr
Ser
Tyr
270
Tyr
Phe

Lys

Ser
15

Asp
Thr
Tyr
Lys
ASp
95

Pro
Lys
val
Asp
Phe
175
Asp
Leu
Arg
Lys
Asp
255
Lys
Ser
Ser

Ser

Ser Ile Ala Thr Gly Met val Gly Ala
365

Arg
Tyr
Ser
Ser
Thr
80

Lys
Glu
ASp
ASp
Gly
160
ASn
Trp

Pro

Asn
240
Ile
Thr
Arg
Ccys

Leu
320



<220>
<223> Modified IgG4 hinge region

<400> 14
Met Leu Arg Leu Lgu Leu Ala Leu Asn Lgu Phe Pro Ser Ile ggn val
1
Thr Gly Asn 5%5 Ile Leu val Lys g;n Ser Pro Met Leu gg] Ala Tyr
ASp Asnh é]a val Asn Leu Ser Cys Lys Tyr Ser Tyr Asn Leu Phe Ser
5 40 45
Arg ggu Phe Arg Ala Ser %gu His Lys Gly Leu égp Ser Ala val Glu
val Cys val val Tyr Gly Asn Tyr Ser Gln GIn Leu Gln val Tyr Ser
65 70 75 80
Lys Thr Gly Phe ggn Cys Asp Gly Lys Sgu Gly Asn Glu Ser g§1 Thr
Phe Tyr Leu GIn Asn Leu Tyr val Asn GIn Thr Asp Ile Tyr Phe Cys
100 105 110
Lys Ile Glu val Met Tyr Pro Pro Pro Tyr Leu Asp Asn Glu Lys Ser
115 120 125
Asn Gly Thr ITe Ile His val Lys Gly Lys His Leu Cys Pro Ser Pro
130 135 140
Leu Phe Pro Gly Pro Ser Lys Pro Phe Trp val Leu val val val Gly
145 150 155 160
Gly val Leu Ala Cys Tyr Ser Leu Leu val Thr val Ala Phe Ile Ile
165 170 175
Phe Trp val Arg Ser Lys Arg Ser Arg Leu Leu His Ser Asp Tyr Met
180 185 190
Asn Met Thr Pro Arg Arg Pro Gly Pro Thr Arg Lys His Tyr Gln Pro
195 200 205
Tyr Ala Pro Pro Arg Asp Phe Ala Ala Tyr Arg Ser
210 215 220

<210> 15

<211> 255

<212> PRT

<213> Artificial Sequence

<220>
<223> Cytoplasmic domain of human 4-1BB

<400> 15
Met Gly Asn Ser Cys Tyr Asn Ile val Ala Thr Leu Leu Leu Vval Leu
1 5 10 15

Asn Phe Glu Arg Thr Arg Ser Leu Gln Asp Pro Cys Ser Asn Cys Pro
20 25 30

Ala Gly Thr Phe Cys Asp Asn Asn Arg Asn GIn Ile Cys Ser Pro Cys

35 40 45
Pro Pro Asn Ser Phe Ser Ser Ala Gly Gly GIn Arg Thr Cys Asp Ile
50 55 60

Cys Arg Gln Cys Lys Gly val Phe Arg Thr Arg Lys Glu Cys Ser Ser

65 70 75 80

Thr Ser Asn Ala Glu Cys Asp Cys Thr Pro Gly Phe His Cys Sgu Gly

85 90

Ala Gly Cys Ser Met Cys Glu GIn Asp Cys Lys GIn Gly GIn Glu Leu
100 105 110

Thr Lys Lys Gly Cys Lys Asp Cys Cys Phe Gly Thr Phe Asn Asp Gln

115 120 125
Lys Arg Gly Ile Cys Arg Pro Trp Thr Asn Cys Ser Leu Asp Gly Lys
130 135 140

Ser val Leu val Asn Gly Thr Lys Glu Arg Asp Vval val Cys Gly Pro

145 150 155 160

Ser Pro Ala Asp Leu Ser Pro Gly Ala Ser Ser val Thr Pro Pro Ala

165 170 175

Pro Ala Arg Glu Pro Gly His Ser Pro Gln Ile Ile Ser Phe Phe Leu
180 185 190

Ala Leu Thr Ser Thr Ala Leu Leu Phe Leu Leu Phe Phe Leu Thr Leu
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195

Arg Phe Ser val val Lys Arg

210

215

Lys GIn Pro Phe Met Arg Pro

225

Cys Ser Cys Arg Phe Pro Glu

<210> 16
<211> 16
<212> PR

4
T

245

<213> Artificial Sequence

<220>

<223> Cytoplasmic domain of

<400> 16

Met Lys Trp Lys

1
Pro Ile

Tyr Leu

Leu Phe
50

Gln Gln

65

Glu Glu

Gly Gly
Glu Leu

Lys Gly
130

Leu Ser

145

Leu Pro

<210> 17
<211> 15
<212> PR

Thr
Leu
35

Leu
Gly
Tyr
Lys
Gln
115
Glu
Thr

Pro

T

Glu
20

AsSp
Arg
Gln
Asp
Pro
100
Lys
Arg
Ala

Arg

Ala
5
Ala
Gly
val
Asn
val
85
Gln
ASp
Arg

Thr

Leu
Gln
Ile
Lys
Gln
70

Leu
Arg
Lys
Arg

Lys
150

Phe
Ser
Leu
Phe
55

Leu
Asp
Arg
Met
Gly

135
Asp

<213> Artificial Sequence

<220>

200
Gly

val

Glu

Arg
GIn

Glu

isoform

Thr
Phe
Phe
40

Ser
Tyr
Lys
Lys
Ala
120
Lys

Thr

<223> Human IgGl hinge region

<400> 17
1
<210> 18

<211> 12
<212> PR

T

<213> Artificial Sequence

<220>

<223> Human IgG2 hinge region

<400> 18

Ala
Gly
25

Ile
Arg
ASn
Arg
Asn
105
Glu
Gly

Tyr

205

Lys Lys Leu Leu Tyr
220

Thr Thr Gln Glu Glu

235

Glu Gly Gly Cys Glu

250

3 of human CD3 zeta

Ala Ile Leu
10
Leu Leu Asp

Tyr Gly val

Ser Ala Asp
60
Glu Leu Asn
75
Arg Gly Arg
90
Pro Gln Glu

Ala Tyr Ser

His Asp Gly

140

Asp Ala Leu
155

Glu Arg Lys Cys Cys val Glu Cys Pro Pgo Cys Pro
1 5 1

<210> 19

Page 6

Gln
Pro
Ile
45

Ala
Leu
Asp
Gly
Glu
125
Leu

His

Ala
Lys
30

Leu
Pro
Gly
Pro
Leu
110
Ile
Tyr

Met

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
5 10

Ile
Asp

Leu
255

GlIn
15

Leu
Thr
Ala
Arg
Glu
95

Tyr
Gly
GlIn

GIn

15

Phe

Gly
240

Leu
cys
Ala
Tyr
Arg
80

Met
Asn
Met
Gly

Ala
160



<211> 61
<212> PRT
<213> Artificial Sequence

<220>
<223> Human IgG3 hinge region

<400> 19

1
Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg
20 25

Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys
35 40 45
Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro
50 55 60

<210> 20

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Human IgG4 hinge region

<400> 20

Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro
1 5 10

<210> 21

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Modified Human IgG4 hinge region

<400> 21
Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro
1 5 10

<210> 22

<400> 22
000

<210> 23

<400> 23
000

<210> 24

<400> 24
000

<210> 25

<400> 25
000

<210> 26

<400> 26
000

Page 7

Glu Leu Lys Thr Pro Leu Gly Asp Thr His Thr Cys Pro Arg Cys Pro
5 10 15

Cys Pro Glu
30
Pro Glu Pro



<210> 27

<400> 27

000
<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

<210>

<400>
000

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

<220>
<223>

<400> 37

tacggaccgc
cctecectecc
ttctacccca
aagaccaccc
gtggacaaga
ctgcacaacc

<210> 38

28
28

29
29

30
30

31
31

32
32

33
33

34
34

35
35

36
36

37
348
DNA

<400> 38

cctgececccc
aggaagagat
gcgacatcgc
ctceccgtget
gccggtggca
actacaccca

Artificial Sequence

ttgccctggce
gaccaagaac
cgtggagtgg
ggacagcgac
ggaaggcaac
gaagagcctg

Medium spacer IgG4 hinge-CH3

cagcctcgeg
caggtgtccc
gagagcaacg
ggcagcttct
gtctttagct
agcctgtccc

Page 8

agccccaggt gtacaccctg 60
tgacctgcct ggtgaagggc 120
gccagcctga gaacaactac 180
tcctgtacag ccggctgacc 240
gcagcgtgat gcacgaggcc 300
tgggcaag 348



000
<210> 39

<400> 39
000

<210> 40

<400> 40
000

<210> 41

<400> 41
000

<210> 42

<400> 42
000

<210> 43

<400> 43
000

<210> 44

<400> 44
000

<210> 45

<400> 45
000

<210> 46

<400> 46
000

<210> 47

<400> 47
000

<210> 48

<400> 48
000

<210> 49

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> IgG4 hinge

<400> 49

Glu Ser Lys Tyr Gly
1 5
<210> 50
<400> 50

000
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<210> 51
<211> 9
<212> PRT

<213> Artificial Sequence

<220>

<223> Modified Human IgG4 hinge

<400> 51

Tyr Gly Pro Pro Cys Pro Pro Cys
1 5

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

<220>
<223>

52
10
PRT

<400> 52

Artificial Sequence

Modified Human IgG4 hinge

Lys Tyr Gly Pro Pro Cys Pro Pro
1 5

53
13
PRT

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

<220>

Artificial Sequence

<223> Modified Human IgG4 hinge

<400> 53

Glu val val Lys Tyr Gly Pro Pro
1 5

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

54

DNA

<220>
<223>

20048

FRt-epHIV7/

<400> 54

gttagaccag
tcaataaagc
ccctcgagag
acgaagttca
ccttttagtc
gcagacaaca
tagagatcgt
ctcgacgcag
tgagtacgcc
cgacttcgcg
actagcggag
attagatcga
ctctctaccc
aagccaattc
gggagctaga
ttctttttta
caattaggac
ccatcccttc
tattgtgtgc

atctgagcect
ttgccttgag
accgattgat
tcacacacgg
agtgtggaaa
cactgagacc
caccgcgggce
gactcggctt
aaaaattttg
cgtgcecgttc
gctagaagga
tgggaaaaaa
acgctctegce
cggtcccect
acgattcgca
tatttaattt
cggacaatct
agacaggatc
atcaaaggat

Artificial Sequence

gggagctctc
tgcttcaagt
cccttgggtg
cgtctgttgt
atctctagca
attgatctct
ttgtccctga
gctgaagcgc
tccctttggt
tcecgeteccce
gagagatggg
ttcggttaag
agtcataatt
aagaaaaaat
gttaatcctg
tgtatatcat
ttgtagtctt
agaagaactt
tttatgaccc

region

Pro

region

Cys Pro

10

region

tggctaacta
agtgtgtgcc
acgaattcgg
gtgactctgg
gtggcgcececg
agggagtctg
actttcgctt
gcacggcaag
ctcctcgaga
gccgctgacc
tgcgagagceg
gccaggggga
cgccecectct
ataaattaaa
gcctgttaga
acccgttegt
ccgacatctg
agatcattat
tgtcgatgtt

Page 10

Cys Pro Pro Cys Pro
10

gggaacccac
caatctggtc
agttatttcg
taactagaga
aacagggact
ggaaaatcag
agggaaacca
aggcgagggg
gagctgcgtc
actcatgcgg
tcagtattaa
tgatcgcctc
taatctagct
acatatagta
aacatcagaa
ccctcgatcet
aaatactggg
ataatacagt

ggtagggaag

Ce7scFv-IgG4hinge-CH2-CH3-CD28tm/4-1BB-zeta-T2A-EG

tgcttaagcc
tagactcgga
aacggaactc
tccctcagac
tgaaagcgaa
tcacaccttt
gaggagctct
cggcgactgg
ctgagccgaa
tttttaaaac
gcgggggaga
cgatcttcct
accctttttt
tgggcaagca
ggctgtagac
tgctaagcgt
acagctacaa
agcaaccctc
tctgtcctag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
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<400> 58

tacggaccgt
cctgttecccc
cgtggtggtg
cgtggaagtg
ggtggtgtct
caaggtgtcc
ccagcctegce
ccaggtgtcc
ggagagcaac
cggcagcttc
cgtctttagc
gagcctgtcc

<210> 59
<211> 119
<212> PRT

ccctgecccce
cccaagccca
gacgtgagcc
cacaacgcca
gtgctgaccg
aacaagggcc
gagccccagg
ctgacctgcc
ggccagcctg
ttcctgtaca
tgcagcgtga
ctgggcaag

cttgcecctgce
aggacaccct
aggaagatcc
agaccaagcc
tgctgcacca
tgcccageag
tgtacaccct
tggtgaaggg
agaacaacta
gccggetgac
tgcacgaggc

<213> Artificial Sequence

<220>

<223> Medium spacer

<400> 59
Glu Ser Lys
1

Glu Pro Gln

val
35
val

Asn Gln
Ala
50
Thr

Ile

Thr
65
Arg

Pro

Leu Thr

Cys Ser val
Leu

115

Leu Ser

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

60
229
PRT

<220>
<223>

<400> 60
Glu Ser Lys
1
Leu Gly Gly
Ile
35
Glu

Leu Met

Gln
50
val

Ser
Glu His
65

Thr

Tyr Arg

Asn Gly Lys
Glu
115

Tyr

Ser Ile

val
130

Gln

Tyr
val
20

Ser
Glu
Pro
val
Met

100
Ser

Tyr Gly Pro
5

Pro
20

Ser
ASp
ASn
val
Glu
100
Lys

Thr

Gly
5
Tyr
Leu
Trp
val
Asp
85
His

Leu

Long spacer

Ser
Arg
Pro
Ala
val
85

Tyr
Thr

Leu

Pr
Th
Th
G1

Le
70

Ly
Gl
Gl

Va
Th
Gl

Ly
70
Se

Ly
I1
Pr

0 Pro Cys

r Leu Pro

Leu
40
Asn

r cys

u Ser
55

u Asp Ser

s Ser Arg
u Ala Leu

y Lys

Artificial Sequence

Pro Cys

1 Phe Leu

Glu
40
GlIn

r Pro

u val
55
s Thr Lys

r val Leu

s Cys Lys
e Ser Lys
120
o Pro Ser

135

ccccgagttc
gatgatcagc
cgaggtccag
cagagaggaa
ggactggctg
catcgaaaag
gcctcectec
cttctacccc
caagaccacc
cgtggacaag
cctgcacaac

ctgggcggac
cggacccccg
ttcaattggt
cagttcaaca
aacggcaaag
accatcagca
caggaagaga
agcgacatcg
cctcecegtgce
agccggtggc
cactacaccc

ccagcgtgtt
aggtgacctg
acgtggacgg
gcacctaccg
aatacaagtg
aggccaaggg
tgaccaagaa
ccgtggagtg
tggacagcga
aggaaggcaa
agaagagcct

Pro
Pro
val
Gly
Asp
Trp

His
105

Pro
Phe
val
Phe
Pro
Thr
val
105
Ala

Gln

Pro
10

Ser
Lys
Gln
Gly
Gln

90
Asn

Pro
10

Pro
Thr
Asn
Arg
val
90

Ser
Lys

Glu

pPage 30

Cys
Gln
Gly
Pro
Ser
75

Glu

His

Cys
Pro
Cys
Trp
Glu
75

Leu
ASh

Gly
Glu

Pro Gly

Glu Glu

Phe Tyr
45
Glu Asn
60
Phe Phe

Gly Asn

Tyr Thr

Pro Ala

Lys Pro

val val

Tyr val
60
Glu GlIn

His Gln

Lys Gly

Gln Pro
125
Met Thr

140

Gln
Met
30

Pro
Asn
Leu
val

Gln
110

Pro
Lys
val
Asp
Phe
Asp
Leu
110
Arg

Lys

Pro
Thr
Ser
Tyr
Tyr
Phe

95
Lys

Glu
15

Asp
Asp
Gly
Asn
Trp
95

Pro
Glu

Asn

Arg
Lys
ASp
Lys
Ser
80

Ser

Ser

Phe
Thr
val
val
Ser
80

Leu

Ser

Pro

60

120
180
240
300
360
420
480
540
600
660
679



val
145
val
Pro
Thr
val

Leu
225

Ser
Glu
Pro
val
Met

210
Ser

Leu
Trp
val
Asp
195
His

Leu

Thr
Glu
Leu
180
Lys
Glu

Gly

Cys
Ser
165
Asp
Ser
Ala

Lys

Leu
150
Asn
ser
Arg

Leu

val
Gly
Asp
Trp

His
215

Lys
GIn
Gly
Gln

200
Asn

Gly Phe

Pro Glu
170

ser Phe

185

Glu Gly

His Tyr

Page 31

Tyr
155
Asn
Phe
Asn

Thr

Pro
Asn
Leu
val

Gln
220

ser
Tyr
Tyr
Phe

205
Lys

Asp
Lys
Ser
190
Ser

Ser

Ile
Thr
175
Arg
Cys

Leu

Ala
160
Thr
Leu
Ser

Ser



