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<210> 1

<211> 303

<212> PRT

<213> Ophiostoma novo-ulmi

<400> 1

Met Ala Tyr Met Ser Arg Arg Glu Ser Ile Asn Pro Trp Ile Leu Thr
1 5 10 15

Gly Phe Ala Asp Ala Glu Gly Ser Phe Leu Leu Arg Ile Arg Asn Asn
20 25 30

Asn Lys Ser Ser Val Gly Tyr Ser Thr Glu Leu Gly Phe Gln Ile Thr
35 40 45

Leu His Asn Lys Asp Lys Ser Ile Leu Glu Asn Ile Gln Ser Thr Trp
50 55 60

Lys Val Gly Val Ile Ala Asn Ser Gly Asp Asn Ala Val Ser Leu Lys
65 70 75 80

Val Thr Arg Phe Glu Asp Leu Lys Val Ile Ile Asp His Phe Glu Lys
85 90 95

Tyr Pro Leu Ile Thr Gln Lys Leu Gly Asp Tyr Met Leu Phe Lys Gln
100 105 110



Ala

Lys

Glu

145

Ile

Gly

Gly

Lys

Lys

225

Lys

Thr

Ala

Glu

Phe

Glu

130

Leu

Asn

Glu

Val

Asn

210

Glu

Phe

Leu

Lys

Ile
290

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

Cys Val
115

Leu Val

Lys Lys

Lys Asn

Gly Cys
180

Gln Val
195

Leu Met

Lys Asn

Ser Asp

Ile Gly
260

Leu Ile
275

Lys Lys

2
303
PRT

Met

Arg

Ala

Ile

165

Phe

Gln

Asn

Lys

Ile

245

Val

Glu

Ile

Glu

Ile

Phe

150

Pro

Phe

Leu

Ser

Ser

230

Asn

Lys

Glu

Lys

Asn

Lys

135

Pro

Asn

Val

Val

Leu

215

Glu

Asp

Leu

Lys

Leu
295

Ophiostoma novo-ulmi

Lys

120

Ala

Glu

Phe

Asn

Phe

200

Ile

Phe

Lys

Glu

Lys

280

Asn

Glu

Lys

Ile

Lys

Leu

185

Ser

Thr

Ser

Ile

Asp

265

His

Met

His

Leu

Ile

Trp

170

Ile

Ile

Tyr

Trp

Ile

250

Phe

Leu

Asn

Leu

Asn

Ser

155

Leu

Lys

Thr

Leu

Leu

235

Pro

Glu

Thr

Lys

Lys

Trp

140

Lys

Ala

Ser

Gln

Gly

220

Val

Asp

Glu

Gly
300

Ile

125

Gly

Glu

Gly

Lys

His

205

Cys

Phe

Phe

Trp

Ser

285

Arg

Asn

Leu

Arg

Phe

Ser

190

Ile

Gly

Val

Gln

Cys

270

Gly

Val

Gly

Thr

Ser

Thr

175

Lys

Lys

Tyr

Val

Glu

255

Lys

Leu

Phe

Ile

Asp

Leu

160

Ser

Leu

Asp

Ile

Thr

240

Asn

Val

Asp



<400>

Met Ala Tyr

1

Gly

Asn

Leu

Lys

65

Val

Tyr

Ala

Lys

Glu

145

Ile

Gly

Gly

Phe

Lys

His

50

Val

Thr

Pro

Phe

Glu

130

Leu

Asn

Glu

Val

Ala

Ser

35

Asn

Gly

Arg

Leu

Ser

115

Leu

Lys

Lys

Gly

Gln
195

Met

Asp

20

Ser

Lys

Val

Phe

Ile

100

Val

Val

Lys

Asn

Cys

180

Val

Ser

Ala

Val

Asp

Ile

Glu

85

Thr

Met

Arg

Ala

Ile

165

Phe

Gln

Arg

Glu

Gly

Lys

Ala

70

Asp

Gln

Glu

Ile

Phe

150

Pro

Phe

Leu

Arg

Gly

Tyr

Ser

55

Asn

Leu

Lys

Asn

Lys

135

Pro

Asn

Val

Val

Glu

Ser

Ser

40

Ile

Ser

Lys

Leu

Lys

120

Ala

Glu

Phe

Asn

Phe
200

Ser

Phe

25

Thr

Leu

Gly

Val

Gly

105

Glu

Lys

Asn

Lys

Leu

185

Ser

Ile

10

Leu

Glu

Glu

Asp

Ile

90

Asp

His

Leu

Ile

Trp

170

Ile

Ile

Asn

Leu

Leu

Asn

Asn

75

Ile

Tyr

Leu

Asn

Ser

155

Leu

Lys

Thr

Pro

Arg

Gly

Ile

60

Ala

Asp

Lys

Lys

Trp

140

Lys

Ala

Ser

Gln

Trp

Ile

Phe

45

Gln

Val

His

Leu

Glu

125

Gly

Glu

Gly

Lys

His
205

Ile

Arg

30

Gln

Ser

Ser

Phe

Phe

110

Asn

Leu

Arg

Phe

Ser

190

Ile

Leu

15

Asn

Ile

Thr

Leu

Glu

95

Lys

Gly

Thr

Ser

Thr

175

Lys

Lys

Thr

Asn

Thr

Trp

Lys

80

Lys

Gln

Ile

Asp

Leu

160

Ser

Leu

Asp



Lys

Lys

225

Lys

Thr

Ala

Glu

Asn

210

Glu

Phe

Leu

Lys

Ile
290

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

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

<400>

Leu Met

Lys Asn

Ser Asp

Ile Gly
260

Leu Ile
275

Lys Lys

3
303
PRT

Asn

Lys

Ile

245

Val

Glu

Ile

Ser

Ser

230

Asn

Lys

Glu

Lys

Leu

215

Glu

Asp

Leu

Lys

Leu
295

Ophiostoma novo-ulmi

Ile

Phe

Lys

Glu

Lys

280

Asn

Any amino acid or absent

MOD_RES
(1)..(3)
3

Xaa Xaa Xaa Met Ser Arg Arg Glu

1

5

Gly Phe Ala Asp Ala Glu Gly Ser

20

Asn Lys Ser Ser Val Gly Tyr Ser

35

40

Leu His Asn Lys Asp Lys Ser Ile

50

55

Thr

Ser

Ile

Asp

265

His

Met

Ser

Phe

25

Thr

Leu

Tyr

Trp

Ile

250

Phe

Leu

Asn

Ile

10

Leu

Glu

Glu

Leu

Leu

235

Pro

Glu

Thr

Lys

Asn

Leu

Leu

Asn

Gly

220

Asp

Val

Asp

Glu

Gly
300

Pro

Arg

Gly

Ile
60

Cys

Phe

Phe

Trp

Ser

285

Arg

Trp

Ile

Phe

45

Gln

Gly

Val

Gln

Cys

270

Gly

Val

Ile

Arg

30

Gln

Ser

Tyr

Val

Glu

255

Lys

Leu

Phe

Leu

15

Asn

Ile

Thr

Ile

Thr

240

Asn

Val

Asp

Thr

Asn

Thr

Trp



Lys

65

Val

Tyr

Ala

Lys

Glu

145

Ile

Gly

Gly

Lys

Lys

225

Lys

Thr

Ala

Val

Thr

Pro

Phe

Glu

130

Leu

Asn

Glu

Val

Asn

210

Glu

Phe

Leu

Lys

Gly

Arg

Leu

Ser

115

Leu

Lys

Lys

Gly

Gln

195

Leu

Lys

Ser

Ile

Leu
275

Val

Phe

Ile

100

Val

Val

Lys

Asn

Cys

180

Val

Met

Asn

Asp

Gly

260

Ile

Ile

Glu

85

Thr

Met

Arg

Ala

Ile

165

Phe

Gln

Asn

Lys

Ile

245

Val

Glu

Ala

70

Asp

Gln

Glu

Ile

Phe

150

Pro

Phe

Leu

Ser

Ser

230

Asn

Glu

Asn

Leu

Lys

Asn

Lys

135

Pro

Asn

Val

Val

Leu

215

Glu

Asp

Leu

Lys

Ser

Lys

Leu

Lys

120

Ala

Glu

Phe

Asn

Phe

200

Ile

Phe

Lys

Glu

Lys
280

Gly

Val

Gly

105

Glu

Lys

Asn

Lys

Leu

185

Ser

Thr

Ser

Ile

Asp

265

His

Asp

Ile

90

Asp

His

Leu

Ile

Trp

170

Ile

Ile

Tyr

Trp

Ile

250

Phe

Leu

Asn

75

Ile

Tyr

Leu

Asn

Ser

155

Leu

Lys

Thr

Leu

Leu

235

Pro

Glu

Thr

Ala

Asp

Lys

Lys

Trp

140

Lys

Ala

Ser

Gln

Gly

220

Asp

Val

Asp

Glu

Val

His

Leu

Glu

125

Gly

Glu

Gly

Lys

His

205

Cys

Phe

Phe

Trp

Ser
285

Ser

Phe

Phe

110

Asn

Leu

Arg

Phe

Ser

190

Ile

Gly

Val

Gln

Cys

270

Gly

Leu

Glu

95

Lys

Gly

Thr

Ser

Thr

175

Lys

Lys

Tyr

Val

Glu

255

Lys

Leu

Lys

80

Lys

Gln

Ile

Asp

Leu

160

Ser

Leu

Asp

Ile

Thr

240

Asn

Val

Asp



Glu Ile Lys Lys Ile Lys Leu Asn Met Asn Lys Gly Arg Val Phe

290

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

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

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

<400>

4
303
PRT

295

Ophiostoma novo-ulmi

MOD_RES
(1)..(4)

Any amino acid or absent

MOD_RES

(302)..(303)
Any amino acid or absent

4

Xaa Xaa Xaa Xaa

1

Gly

Asn

Leu

Lys

65

Val

Tyr

Ala

Phe

Lys

His

50

Val

Thr

Pro

Phe

Ala Asp
20

Ser Ser
35

Asn Lys

Gly val

Arg Phe

Leu Ile

100

Ser Val
115

Ser

Ala

Val

Asp

Ile

Glu

85

Thr

Met

Arg

Glu

Gly

Lys

Ala

70

Asp

Gln

Glu

Arg

Gly

Tyr

Ser

55

Asn

Leu

Lys

Asn

Glu

Ser

Ser

40

Ile

Ser

Lys

Leu

Lys
120

Ser

Phe

25

Thr

Leu

Gly

Val

Gly

105

Glu

Ile

10

Leu

Glu

Glu

Asp

Ile

90

Asp

His

Asn

Leu

Leu

Asn

Asn

75

Ile

Tyr

Leu

300

Pro

Arg

Gly

Ile

60

Ala

Asp

Lys

Trp

Ile

Phe

45

Gln

Val

His

Leu

Glu
125

Ile

Arg

30

Gln

Ser

Ser

Phe

Phe

110

Asn

Leu

15

Asn

Ile

Thr

Leu

Glu

95

Gly

Thr

Asn

Thr

Trp

Lys

80

Lys

Gln

Ile



Lys

Glu

145

Ile

Gly

Gly

Lys

Lys

225

Lys

Thr

Ala

Glu

Glu

130

Leu

Asn

Glu

Val

Asn

210

Glu

Phe

Leu

Lys

Ile
290

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

<220>
<221>

Leu Val

Lys Lys

Lys Asn

Gly Cys
180

Gln Val
195

Leu Met

Lys Asn

Ser Asp

Ile Gly
260

Leu Ile
275

Lys Lys

5
303
PRT

Arg

Ala

Ile

165

Phe

Gln

Asn

Lys

Ile

245

Val

Glu

Ile

Ile

Phe

150

Pro

Phe

Leu

Ser

Ser

230

Asn

Lys

Glu

Lys

Lys

135

Pro

Asn

Val

Val

Leu

215

Glu

Asp

Leu

Lys

Leu
295

Ophiostoma novo-ulmi

MOD_RES

Ala

Glu

Phe

Asn

Phe

200

Ile

Phe

Lys

Glu

Lys

280

Asn

Lys

Asn

Lys

Leu

185

Ser

Thr

Ser

Ile

Asp

265

His

Met

Leu

Ile

Trp

170

Ile

Ile

Tyr

Trp

Ile

250

Phe

Leu

Asn

Asn

Ser

155

Leu

Lys

Thr

Leu

Leu

235

Pro

Glu

Thr

Lys

Trp

140

Ala

Ser

Gln

Gly

220

Asp

Val

Asp

Glu

Gly
300

Gly

Glu

Gly

Lys

His

205

Cys

Phe

Phe

Trp

Ser

285

Arg

Leu

Arg

Phe

Ser

190

Ile

Gly

Val

Gln

Cys

270

Gly

Xaa

Thr

Ser

Thr

175

Lys

Lys

Tyr

Val

Glu

255

Lys

Leu

Xaa

Asp

Leu

160

Ser

Leu

Asp

Ile

Thr

240

Asn

Val

Asp



<222>
<223>

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

<400>

(1)..(8)

Any amino acid or absent

MOD_RES
(302)..(303)
Any amino acid or absent

5

Xaa Xaa Xaa

1

Gly

Asn

Leu

Lys

65

Val

Tyr

Ala

Lys

Glu

145

Ile

Phe

Lys

His

50

Val

Thr

Pro

Phe

Glu

130

Leu

Asn

Ala

Ser

35

Asn

Gly

Arg

Leu

Ser

115

Leu

Lys

Lys

Xaa

Asp

20

Ser

Lys

Val

Phe

Ile

100

Val

Val

Lys

Asn

Xaa

Ala

Val

Asp

Ile

Glu

85

Thr

Met

Arg

Ala

Ile
165

Xaa

Glu

Gly

Lys

Ala

70

Asp

Gln

Glu

Ile

Phe

150

Pro

Xaa

Gly

Tyr

Ser

55

Asn

Leu

Lys

Asn

Lys

135

Pro

Asn

Xaa

Ser

Ser

40

Ile

Ser

Lys

Leu

Lys

120

Ala

Glu

Phe

Ser

Phe

25

Thr

Leu

Gly

Val

Gly

105

Glu

Lys

Asn

Lys

Ile

10

Leu

Glu

Glu

Asp

Ile

90

Asp

His

Leu

Ile

Trp
170

Asn

Leu

Leu

Asn

Asn

75

Ile

Tyr

Leu

Asn

Ser

155

Leu

Pro

Arg

Gly

Ile

60

Ala

Asp

Lys

Lys

Trp

140

Lys

Ala

Trp

Ile

Phe

45

Gln

Val

His

Leu

Glu

125

Gly

Glu

Gly

Ile

Arg

30

Gln

Ser

Ser

Phe

Phe

110

Asn

Leu

Arg

Phe

Leu

15

Asn

Ile

Thr

Leu

Glu

95

Lys

Gly

Thr

Ser

Thr
175

Thr

Asn

Thr

Trp

Lys

80

Lys

Gln

Ile

Asp

Leu

160

Ser



Gly

Gly

Lys

Lys

225

Lys

Thr

Ala

Glu

Glu

Val

Asn

210

Glu

Phe

Leu

Lys

Ile
290

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

<220>
<223>

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

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

<400>

Gly

Gln
195

Leu

Lys

Ser

Ile

Leu

275

Lys

6
306
PRT

Cys

180

Val

Met

Asn

Asp

Gly

260

Ile

Lys

Phe

Gln

Asn

Lys

Ile

245

Val

Glu

Ile

Phe

Leu

Ser

Ser

230

Asn

Lys

Glu

Lys

Val

Val

Leu

215

Glu

Asp

Leu

Lys

Leu
295

Artificial Sequence

Asn

Phe

200

Ile

Phe

Lys

Glu

Lys

280

Asn

Leu
185

Ser

Thr

Ser

Ile

Asp

265

His

Met

Ile

Ile

Tyr

Trp

Ile

250

Phe

Leu

Asn

Lys

Thr

Leu

Leu

235

Pro

Glu

Thr

Lys

Synthesized I-Onul variant CBLB.E3

MOD_RES

(1)..

(8)

Any amino acid or absent

MOD_RES
(302)..(306)
Any amino acid or absent

6

Ser

Gln

Gly

220

Val

Asp

Glu

Gly
300

Lys

His

205

Cys

Phe

Phe

Trp

Ser

285

Arg

Ser

190

Ile

Gly

Val

Gln

Cys

270

Gly

Xaa

Lys

Lys

Tyr

Val

Glu

255

Lys

Leu

Xaa

Leu

Asp

Ile

Thr

240

Asn

Val

Asp

Xaa Xaa Xaa Xaa Ser Arg Arg Glu Ser Ile Asn Pro Trp Ile Leu Thr



Gly

Asn

Leu

Lys

65

Val

Tyr

Ala

Lys

Glu

145

Ile

Gly

Lys

Lys

Phe

Asp

His

50

Val

Thr

Pro

Phe

Glu

130

Leu

Asn

Asp

Val

Asn
210

Ala

Leu

35

Asn

Gly

Arg

Leu

Ser

115

Leu

Lys

Lys

Gly

Gly

195

Leu

Asp

20

Arg

Lys

Thr

Phe

Ile

100

Val

Val

Lys

Asn

Ser

180

Val

Met

Ala

Ala

Asp

Ile

Glu

85

Thr

Met

Arg

Ala

Ile

165

Phe

Arg

Asn

Glu

Gly

Lys

Tyr

70

Asp

Gln

Glu

Ile

Phe

150

Pro

Val

Leu

Ser

Gly

Tyr

Ser

55

Asn

Leu

Lys

Asn

Lys

135

Pro

Asn

Val

Arg

Leu
215

Cys

Arg

40

Ile

Ala

Lys

Leu

Lys

120

Ala

Glu

Leu

Glu

Phe

200

Ile

Phe

25

Thr

Leu

Gly

Val

Gly

105

Glu

Lys

Asn

Lys

Leu

185

Ser

Thr

10

Arg

Arg

Glu

Asp

Ile

90

Asp

His

Met

Ile

Trp

170

Lys

Ile

Tyr

Leu

Leu

Asn

Asn

75

Ile

Tyr

Leu

Asn

Ser

155

Leu

Lys

Thr

Leu

Asp

Ala

Ile

60

Ala

Asp

Lys

Lys

Trp

140

Lys

Ala

Arg

Gln

Gly
220

Ile

Phe

45

Gln

Val

His

Leu

Glu

125

Gly

Glu

Gly

Arg

His

205

Cys

Arg

30

Glu

Ser

Arg

Phe

Phe

110

Asn

Leu

Arg

Phe

Ser

190

Ile

Gly

15

Asn

Ile

Thr

Leu

Glu

95

Lys

Gly

Asn

Ser

Thr

175

Pro

Arg

Arg

Ala

Val

Trp

Gln

80

Lys

Gln

Ile

Asp

Leu

160

Ser

Val

Asp

Ile



Val

225

Lys

Thr

Ala

Glu

Xaa
305

Glu

Phe

Leu

Lys

Ile

290

Xaa

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

<220>
<223>

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

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

<400>

Asn

Ser

Ile

Leu

275

Lys

7
306
PRT

Asn

Asp

Gly

260

Ile

Lys

Lys

Ile

245

Val

Glu

Ile

Ser

230

Asn

Lys

Glu

Lys

Glu

Asp

Leu

Lys

Leu
295

Artificial Sequence

His

Lys

Glu

Lys

280

Asn

Ser

Ile

Asp

265

His

Met

Trp

Ile

250

Phe

Leu

Asn

Leu

235

Pro

Glu

Thr

Lys

Synthesized I-Onul variant CBLB.F6

MOD_RES

(1)..

(8)

Any amino acid or absent

MOD_RES
(302)..(306)
Any amino acid or absent

7

Glu

Val

Asp

Glu

Gly
300

Phe

Phe

Trp

Ser

285

Arg

Ile

Gln

Cys

270

Gly

Xaa

Val

Glu

255

Lys

Leu

Xaa

Thr

240

Asn

Val

Asp

Xaa

Xaa Xaa Xaa Xaa Ser Arg Arg Glu Ser Ile Asn Pro Trp Ile Leu Thr

1

5

10

15

Gly Phe Ala Asp Ala Glu Gly Cys Phe Arg Leu Asp Ile Arg Asn Ala

20

25

30



Asn

Leu

Lys

65

Val

Tyr

Ala

Lys

Glu

145

Ile

Gly

Ile

Lys

Val

225

Lys

Asp

His

50

Val

Thr

Pro

Phe

Glu

130

Leu

Asn

Asp

Val

Asn

210

Glu

Phe

Leu

35

Asn

Gly

Arg

Leu

Ser

115

Leu

Lys

Lys

Gly

Arg

195

Leu

Asn

Ser

Arg

Lys

Thr

Phe

Ile

100

Val

Val

Lys

Asn

Ser

180

Val

Met

Asn

Asp

Ala

Asp

Ile

Glu

85

Thr

Met

Arg

Ala

Ile

165

Phe

Arg

Asn

Lys

Ile
245

Gly

Lys

Tyr

70

Asp

Gln

Glu

Ile

Phe

150

Pro

Met

Leu

Ser

Ser

230

Asn

Tyr

Ser

55

Asn

Leu

Lys

Asn

Lys

135

Pro

Asn

Val

Arg

Leu

215

Glu

Asp

Arg

40

Ile

Ala

Lys

Leu

Lys

120

Ala

Glu

Leu

Glu

Phe

200

Ile

His

Lys

Thr

Leu

Gly

Val

Gly

105

Glu

Lys

Asn

Lys

Leu

185

Ser

Thr

Ser

Ile

Arg

Glu

Asp

Ile

90

Asp

His

Met

Ile

Trp

170

Met

Ile

Tyr

Trp

Ile
250

Leu

Asn

Asn

75

Ile

Tyr

Leu

Asn

Ser

155

Leu

Lys

Ser

Leu

Leu

235

Pro

Ala

Ile

60

Ala

Asp

Lys

Lys

Trp

140

Lys

Ala

Asn

Gln

Gly

220

Glu

Val

Phe

45

Gln

Val

His

Leu

Glu

125

Gly

Glu

Gly

Lys

His

205

Cys

Phe

Phe

Glu

Ser

Arg

Phe

Phe

110

Asn

Leu

Arg

Phe

Asn

190

Ile

Gly

Ile

Gln

Ile

Thr

Leu

Glu

95

Lys

Gly

Asn

Pro

Thr

175

Asn

Arg

Arg

Val

Glu
255

Val

Trp

Gln

80

Lys

Gln

Ile

Asp

Leu

160

Ser

Val

Asp

Ile

Thr

240

Asn



Thr Leu

Ala Lys

Glu Ile

290

Xaa Xaa

305

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

<220>
<223>

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

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

<400>

Ile Gly Val Lys Leu Glu Asp Phe Glu Asp Trp Cys Lys Val
260 265 270

Leu Ile Glu Glu Lys Lys His Leu Thr Glu Ser Gly Leu Asp
275 280 285

Lys Lys Ile Lys Leu Asn Met Asn Lys Gly Arg Xaa Xaa Xaa
295 300
8
306
PRT
Artificial Sequence

Synthesized I-Onul variant CBLB.E6

MOD_RES
(1)..(8)

Any amino acid or absent

MOD_RES
(302)..(306)
Any amino acid or absent

8

Xaa Xaa Xaa Xaa Ser Arg Arg Glu Ser Ile Asn Pro Trp Ile Leu Thr

1

5 10 15

Gly Phe Ala Asp Ala Glu Gly Cys Phe Arg Leu Asp Ile Arg Asn Ala

20 25 30

Asn Asp Leu Arg Ala Gly Tyr Arg Thr Arg Leu Ser Phe Glu Ile Ser

35 40 45

Leu His Asn Lys Asp Lys Ser Ile Leu Glu Asn Ile Gln Ser Thr Trp

50

55 60



Lys

65

Val

Tyr

Ala

Lys

Glu

145

Ile

Gly

Ile

Lys

Val

225

Lys

Thr

Ala

Val

Thr

Pro

Phe

Glu

130

Leu

Asn

Asp

Val

Asn

210

Glu

Phe

Leu

Lys

Gly

Arg

Leu

Ser

115

Leu

Lys

Lys

Gly

Arg

195

Leu

Asn

Ser

Ile

Leu

Thr

Phe

Ile

100

Val

Val

Lys

Asn

Ser

180

Val

Met

Asn

Asp

Gly

260

Ile

Ile

Glu

85

Thr

Met

Arg

Ala

Ile

165

Phe

Arg

Asn

Lys

Ile

245

Val

Glu

Tyr

70

Asp

Gln

Glu

Ile

Phe

150

Pro

Met

Leu

Ser

Ser

230

Asn

Lys

Glu

Asn

Leu

Lys

Asn

Lys

135

Pro

Asn

Val

Arg

Leu

215

Glu

Asp

Leu

Lys

Ala

Lys

Leu

Lys

120

Ala

Glu

Leu

Glu

Phe

200

Ile

His

Lys

Glu

Lys

Gly

Val

Gly

105

Glu

Lys

Asn

Lys

Leu

185

Ser

Thr

Ser

Ile

Asp

265

His

Asp

Ile

90

Asp

His

Met

Ile

Trp

170

Met

Ile

Tyr

Trp

Ile

250

Phe

Leu

Asn

75

Ile

Tyr

Leu

Asn

Ser

155

Leu

Lys

Ser

Leu

Leu

235

Pro

Glu

Thr

Ala

Asp

Lys

Lys

Trp

140

Lys

Ala

Asn

Gln

Gly

220

Glu

Val

Asp

Glu

Val

His

Leu

Glu

125

Gly

Glu

Gly

Lys

His

205

Cys

Phe

Phe

Trp

Ser

Arg

Phe

Phe

110

Asn

Leu

Arg

Phe

Asn

190

Ile

Gly

Ile

Gln

Cys

270

Gly

Leu

Glu

95

Lys

Gly

Asn

Pro

Thr

175

Asn

Arg

Arg

Val

Glu

255

Lys

Leu

Gln

80

Lys

Gln

Ile

Asp

Leu

160

Ser

Val

Asp

Ile

Thr

240

Asn

Val

Asp



275

280

285

Glu Ile Lys Lys Ile Lys Leu Asn Met Asn Lys Gly Arg Xaa Xaa Xaa

290

Xaa Xaa
305

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

<220>
<223>

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

<220>
221>
<222>
<223>
<400>
Xaa Xaa

1

Gly Phe

Asn Val

Leu His
50

Lys Val
65

Val Thr

9
306
PRT

295

Artificial Sequence

Synthesized I-Onul variant CBLB.D2

MOD_RES

(1)..

(8)

Any amino acid or absent

MOD_RES
(302)..(306)
Any amino acid or absent

9

Xaa

Ala

Leu

35

Asn

Gly

Arg

Xaa

Asp

20

Arg

Lys

Lys

Phe

Ser

Ala

Ser

Asp

Ile

Glu
85

Arg

Glu

Gly

Lys

Tyr

70

Asp

Arg

Gly

Tyr

Ser

55

Asn

Leu

Glu

Cys

Arg

40

Ile

Ala

Lys

Ser

Phe

25

Thr

Leu

Gly

Val

Ile

10

Arg

Arg

Glu

Asp

Ile
90

Asn

Leu

Leu

Asn

Asn

75

Ile

300

Pro

Asp

Ser

Ile

60

Ala

Asp

Trp

Ile

Phe

45

Gln

Val

His

Ile

His

30

Glu

Ser

Arg

Phe

Leu

15

Asn

Ile

Thr

Leu

Glu
95

Thr

Ala

Val

Trp

Gln

80

Lys



Tyr

Ala

Lys

Glu

145

Ile

Gly

Ile

Lys

Val

225

Lys

Thr

Ala

Glu

Pro

Phe

Glu

130

Leu

Asn

Asp

Val

Asn

210

Glu

Phe

Leu

Lys

Ile
290

Leu

Ser

115

Leu

Lys

Lys

Gly

Arg

195

Leu

Asn

Ser

Ile

Leu

275

Lys

Ile

100

Val

Val

Lys

Asn

Ser

180

Val

Met

Asn

Asp

Gly

260

Ile

Lys

Thr

Met

Arg

Ala

Ile

165

Phe

Arg

Asn

Lys

Ile

245

Val

Glu

Ile

Gln

Glu

Ile

Phe

150

Pro

Met

Leu

Ser

Ser

230

Asn

Lys

Glu

Lys

Lys

Asn

Lys

135

Pro

Asn

Val

Arg

Leu

215

Glu

Asp

Leu

Lys

Leu
295

Leu

Lys

120

Ala

Glu

Leu

Glu

Phe

200

Ile

His

Lys

Glu

Lys

280

Asn

Gly

105

Glu

Lys

Asn

Lys

Leu

185

Ser

Thr

Ser

Ile

Asp

265

His

Met

Asp

His

Met

Ile

Trp

170

Met

Ile

Tyr

Trp

Ile

250

Phe

Leu

Asn

Tyr

Leu

Asn

Ser

155

Leu

Lys

Ser

Leu

Leu

235

Pro

Glu

Thr

Lys

Lys

Lys

Trp

140

Lys

Ala

Asn

Gln

Gly

220

Glu

Val

Asp

Glu

Gly
300

Leu

Glu

125

Gly

Glu

Gly

Lys

His

205

Cys

Phe

Phe

Trp

Ser

285

Arg

Phe

110

Asn

Leu

Arg

Phe

Asn

190

Ile

Gly

Ile

Gln

Cys

270

Gly

Xaa

Lys

Gly

Asn

Pro

Thr

175

Asn

Arg

Arg

Val

Glu

255

Lys

Leu

Xaa

Gln

Ile

Asp

Leu

160

Ser

Val

Asp

Ile

Thr

240

Asn

Val

Asp

Xaa



Xaa
305

Xaa

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

<220>
<223>

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

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

<400>

10
306
PRT

Artificial Sequence

Synthesized I-Onul variant CBLB.C2

MOD_RES

(1)..

(8)

Any amino acid or absent

MOD_RES
(302)..(306)
Any amino acid or absent

10

Xaa Xaa Xaa

1

Gly

Asn

Leu

Lys

65

Val

Tyr

Ala

Phe

Val

His

50

Val

Thr

Pro

Phe

Ala

Leu

35

Asn

Gly

Arg

Leu

Ser

Xaa

Asp

20

Arg

Lys

Thr

Phe

Ile

100

Leu

Ser

Ala

Ser

Asp

Ile

Glu

85

Thr

Met

Arg

Glu

Gly

Lys

Tyr

70

Asp

Gln

Glu

Arg

Gly

Tyr

Ser

55

Asn

Leu

Lys

Asn

Glu

Cys

Arg

40

Ile

Ala

Lys

Leu

Lys

Ser

Phe

25

Thr

Leu

Gly

Val

Gly

105

Glu

Ile

10

Gly

Arg

Glu

Asp

Ile

90

Asp

His

Asn

Leu

Leu

Asn

Asn

75

Ile

Tyr

Leu

Pro

Tyr

Ser

Ile

60

Ala

Asp

Lys

Lys

Trp

Ile

Phe

45

Gln

Val

His

Leu

Glu

Ile

His

30

Glu

Ser

Arg

Phe

Phe

110

Asn

Leu

15

Asn

Ile

Thr

Leu

Glu
95

Lys

Gly

Thr

Ser

Ser

Trp

Gln

80

Lys

Gln

Ile



Lys

Glu

145

Ile

Gly

Ile

Lys

Val

225

Lys

Thr

Ala

Glu

Xaa
305

Glu

130

Leu

Asn

Asp

Val

Asn

210

Glu

Phe

Leu

Lys

Ile

290

Xaa

<210>
<211>
<212>

115

Leu

Lys

Lys

Gly

Arg

195

Leu

Asn

Ser

Ile

Leu

275

Lys

11
306
PRT

Val

Lys

Asn

Ser

180

Val

Met

Asn

Asp

Gly

260

Ile

Lys

Arg

Ala

Ile

165

Phe

Arg

Asn

Lys

Ile

245

Val

Glu

Ile

Ile

Phe

150

Pro

Met

Leu

Ser

Ser

230

Asn

Lys

Glu

Lys

Lys

135

Pro

Asn

Val

Arg

Leu

215

Glu

Asp

Leu

Lys

Leu
295

120

Ala

Glu

Leu

Glu

Phe

200

Ile

His

Lys

Glu

Lys

280

Asn

Lys

Asn

Lys

Leu

185

Ser

Thr

Ser

Ile

Asp

265

His

Met

Met

Ile

Trp

170

Met

Ile

Tyr

Trp

Ile

250

Phe

Leu

Asn

Asn

Ser

155

Leu

Lys

Ser

Leu

Leu

235

Pro

Glu

Thr

Lys

Trp

140

Lys

Ala

Asn

Gln

Gly

220

Glu

Val

Asp

Glu

Gly
300

125

Gly

Glu

Gly

Lys

His

205

Cys

Phe

Phe

Trp

Ser

285

Arg

Leu

Arg

Phe

Asn

190

Ile

Gly

Ile

Gln

Cys

270

Gly

Xaa

Asn

Pro

Thr

175

Asn

Arg

Arg

Val

Glu

255

Lys

Leu

Xaa

Asp

Leu

160

Ser

Val

Asp

Ile

Thr

240

Asn

Val

Asp

Xaa



<213>

<220>
<223>

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

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

<400>

Artificial Sequence

Synthesized I-Onul variant CBLB.B5

MOD_RES

(1)..

(8)

Any amino acid or absent

MOD_RES
(302)..(306)
Any amino acid or absent

11

Xaa Xaa Xaa

1

Gly

Asn

Leu

Lys

65

Val

Tyr

Ala

Lys

Phe

Val

His

50

Val

Thr

Pro

Phe

Glu
130

Ala

Leu

35

Asn

Gly

Arg

Leu

Ser

115

Leu

Xaa

Asp

20

Arg

Lys

Thr

Phe

Ile

100

Leu

Val

Ser

Ala

Ser

Asp

Ile

Glu

85

Thr

Met

Arg

Arg

Glu

Gly

Lys

Tyr

70

Asp

Gln

Glu

Ile

Arg

Gly

Tyr

Ser

55

Asn

Leu

Lys

Asn

Lys
135

Glu

Cys

Arg

40

Ile

Ala

Lys

Leu

Lys

120

Ala

Ser

Phe

25

Thr

Leu

Gly

Val

Gly

105

Glu

Lys

Ile

10

Arg

Arg

Glu

Asp

Ile

90

Asp

His

Met

Asn

Leu

Leu

Asn

Asn

75

Ile

Tyr

Leu

Asn

Pro

Asp

Ser

Ile

60

Ala

Asp

Lys

Trp
140

Trp

Ile

Phe

45

Gln

Val

His

Leu

Glu

125

Gly

Ile

His

30

Glu

Ser

Arg

Phe

Phe

110

Asn

Leu

Leu

15

Asn

Ile

Thr

Leu

Glu

95

Gly

Asn

Thr

Ala

Val

Trp

Gln

80

Lys

Gln

Ile

Asp



Glu

145

Ile

Gly

Lys

Lys

Val

225

Lys

Thr

Ala

Glu

Xaa
305

Leu

Asn

Asp

Val

Asn

210

Glu

Phe

Leu

Lys

Ile

290

Xaa

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

<220>
<223>

<220>

Lys

Lys

Gly

Gly

195

Leu

Asn

Ser

Ile

Leu

275

Lys

12
306
PRT

Lys

Asn

Ser

180

Val

Met

Asn

Asp

Gly

260

Ile

Lys

Ala

Ile

165

Phe

Arg

Asn

Lys

Ile

245

Val

Glu

Ile

Phe

150

Pro

Val

Leu

Ser

Ser

230

Asn

Lys

Glu

Pro

Asn

Val

Arg

Leu

215

Glu

Asp

Leu

Lys

Leu
295

Artificial Sequence

Glu

Leu

Glu

Phe

200

Ile

His

Lys

Glu

Lys

280

Asn

Asn

Lys

Leu

185

Thr

Ser

Ile

Asp

265

His

Met

Ile

Trp

170

Lys

Ile

Tyr

Trp

Ile

250

Phe

Leu

Asn

Ser

155

Leu

Lys

Thr

Leu

Leu

235

Pro

Glu

Thr

Lys

Synthesized I-Onul variant CBLB.A8

Ala

Arg

Gln

Gly

220

Glu

Val

Asp

Glu

Gly
300

Glu

Gly

Arg

His

205

Cys

Phe

Phe

Trp

Ser

285

Arg

Arg

Phe

Ser

190

Ile

Gly

Ile

Gln

Cys

270

Gly

Xaa

Pro

Thr

175

Pro

Arg

Arg

Val

Glu

255

Lys

Leu

Xaa

Leu

160

Ser

Val

Asp

Ile

Thr

240

Asn

Val

Asp

Xaa



<221>
<222>
<223>

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

<400>

MOD_RES

(1)..

(8)

Any amino acid or absent

MOD_RES
(302)..(306)
Any amino acid or absent

12

Xaa Xaa Xaa

1

Gly

Asn

Leu

Lys

65

Val

Tyr

Ala

Lys

Glu

145

Ile

Phe

Asp

His

50

Val

Thr

Pro

Phe

Glu

130

Leu

Asn

Ala

Leu

35

Asn

Gly

Arg

Leu

Ser

115

Leu

Lys

Lys

Xaa

Asp

20

Arg

Lys

Thr

Phe

Ile

100

Val

Val

Lys

Asn

Ser

Ala

Ala

Asp

Ile

Glu

85

Thr

Met

Arg

Ala

Ile
165

Arg

Glu

Gly

Lys

Tyr

70

Asp

Gln

Glu

Ile

Phe

150

Pro

Arg

Gly

Tyr

Ser

55

Asn

Leu

Lys

Asn

Lys

135

Pro

Asn

Glu

Cys

Arg

40

Ile

Ala

Lys

Leu

Lys

120

Ala

Glu

Leu

Ser

Phe

25

Thr

Leu

Gly

Val

Gly

105

Glu

Lys

Asn

Lys

Ile

10

Arg

Arg

Glu

Asp

Ile

90

Asp

His

Met

Ile

Trp
170

Asn

Leu

Leu

Asn

Asn

75

Ile

Tyr

Leu

Asn

Ser

155

Leu

Pro

Asp

Ala

Ile

60

Ala

Gly

Lys

Lys

Trp

140

Lys

Ala

Trp

Ile

Phe

45

Gln

Val

His

Leu

Glu

125

Gly

Glu

Gly

Ile

Arg

30

Glu

Ser

Arg

Phe

Phe

110

Asn

Leu

Arg

Phe

Leu

15

Asn

Ile

Thr

Leu

Glu

95

Lys

Gly

Asn

Pro

Thr
175

Thr

Ala

Val

Trp

Gln

80

Lys

Gln

Ile

Asp

Leu

160

Ser



Gly

Ile

Lys

Val

225

Lys

Thr

Ala

Glu

Xaa
305

Asp

Val

Asn

210

Glu

Phe

Leu

Lys

Ile

290

Xaa

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

<220>
<223>

<400>

Gly

Arg

195

Leu

Asn

Ser

Ile

Leu

275

Lys

13
914
PRT

Ser

180

Val

Met

Asn

Asp

Gly

260

Ile

Lys

Phe

Arg

Asn

Lys

Ile

245

Val

Glu

Ile

Met

Leu

Ser

Ser

230

Asn

Lys

Glu

Lys

Val

Arg

Leu

215

Glu

Asp

Leu

Lys

Leu
295

Artificial Sequence

Glu

Phe

200

Ile

His

Lys

Glu

Lys

280

Asn

Leu

185

Ser

Thr

Ser

Ile

Asp
265

His

Met

Met

Ile

Tyr

Trp

Ile

250

Phe

Leu

Asn

Lys

Ser

Leu

Leu

235

Pro

Glu

Thr

Lys

Asn

Gln

Gly

220

Glu

Val

Asp

Glu

Gly
300

Lys

His

205

Cys

Phe

Phe

Trp

Ser

285

Arg

Asn

190

Ile

Gly

Ile

Gln

Cys

270

Gly

Xaa

Asn

Arg

Arg

Val

Glu

255

Lys

Leu

Xaa

Made in Lab - synthesized megaTAL CBLB.E3 construct

13

Val

Asp

Ile

Thr

240

Asn

Val

Asp

Xaa

Met Gly Ser Ala Pro Pro Lys Lys Lys Arg Lys Val Val Asp Leu Arg

1

5

10

15

Thr Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val

20

25

30



Arg

Thr

Thr

65

Thr

Ala

Leu

Val

Ala

145

Gly

Leu

Ser

Pro

Ile

225

Leu

Ser

His

50

Val

His

Leu

Gln

Thr

130

Pro

Gly

Cys

Asn

Val

210

Ala

Leu

Thr

35

Ala

Ala

Glu

Glu

Leu

115

Ala

Leu

Gly

Gln

Asn

195

Leu

Ser

Pro

Val

His

Val

Asp

Ala

100

Asp

Met

Asn

Lys

Asp

180

Gly

Cys

Asn

Val

Ala

Ile

Thr

Ile

85

Leu

Thr

Glu

Leu

Gln

165

His

Gly

Gln

Gly

Leu

Gln

Val

Tyr

70

Val

Leu

Gly

Ala

Thr

150

Ala

Gly

Lys

Asp

Gly

230

Cys

His

Ala

55

Gln

Gly

Thr

Gln

Val

135

Pro

Leu

Leu

Gln

His

215

Gly

Gln

His

40

Leu

His

Val

Asp

Leu

120

His

Asp

Glu

Thr

Ala

200

Gly

Lys

Asp

Glu

Ser

Ile

Gly

Ala

105

Val

Ala

Gln

Thr

Pro

185

Leu

Leu

Gln

His

Ala

Gln

Ile

Lys

90

Gly

Lys

Ser

Val

Val

170

Asp

Glu

Thr

Ala

Gly

Leu

His

Thr

75

Gln

Glu

Ile

Arg

Val

155

Gln

Gln

Thr

Pro

Leu

235

Leu

Val

Pro

60

Ala

Trp

Leu

Ala

Asn

140

Ala

Arg

Val

Val

Asp

220

Glu

Thr

Gly

45

Ala

Leu

Ser

Arg

Lys

125

Ala

Ile

Leu

Val

Gln

205

Gln

Thr

Pro

His

Ala

Pro

Gly

Gly

110

Arg

Leu

Ala

Leu

Ala

190

Arg

Val

Val

Asp

Gly

Leu

Glu

Ala

95

Pro

Gly

Thr

Ser

Pro

175

Ile

Leu

Val

Gln

Gln

Phe

Gly

Ala

80

Arg

Pro

Gly

Gly

Asn

160

Val

Ala

Leu

Ala

Arg

240

Val



Val

Gln

Gln

Thr

305

Pro

Leu

Leu

Gln

His

385

Gly

Gln

Asn

Leu

Ala

Arg

Val

290

Val

Asp

Glu

Thr

Ala

370

Gly

Lys

Asp

Gly

Cys
450

Ile

Leu

275

Val

Gln

Gln

Thr

Pro

355

Leu

Leu

Gln

His

Gly

435

Gln

Ala

260

Leu

Ala

Arg

Val

Val

340

Asp

Glu

Thr

Ala

Gly

420

Lys

Asp

245

Ser

Pro

Ile

Leu

Val

325

Gln

Gln

Thr

Pro

Leu

405

Leu

Gln

His

Asn

Val

Ala

Leu

310

Ala

Arg

Val

Val

Asp

390

Glu

Thr

Ala

Gly

Gly

Leu

Ser

295

Pro

Ile

Leu

Val

Gln

375

Gln

Thr

Pro

Leu

Leu
455

Gly

Cys

280

Asn

Val

Ala

Leu

Ala

360

Arg

Val

Val

Asp

Glu

440

Thr

Gly

265

Gln

Ile

Leu

Ser

Pro

345

Ile

Leu

Val

Gln

Gln

425

Thr

Pro

250

Lys

Asp

Gly

Cys

Asn

330

Val

Ala

Leu

Ala

Arg

410

Val

Val

Asp

Gln

His

Gly

Gln

315

Gly

Leu

Ser

Pro

Ile

395

Leu

Val

Gln

Gln

Ala

Gly

Lys

300

Asp

Gly

Cys

Asn

Val

380

Ala

Leu

Ala

Arg

Val
460

Leu

Leu

285

Gln

His

Gly

Gln

Asn

365

Leu

Ser

Pro

Ile

Leu

445

Val

Glu

270

Thr

Ala

Gly

Lys

Asp

350

Gly

Cys

Asn

Val

Ala

430

Leu

Ala

255

Thr

Pro

Leu

Leu

Gln

335

His

Gly

Gln

Ile

Leu

415

Ser

Pro

Ile

Val

Asp

Glu

Thr

320

Ala

Gly

Lys

Asp

Gly

400

Cys

Asn

Val

Ala



Ser

465

Pro

Ile

Leu

Val

Val

545

Asp

Ala

Asn

Val

Gly

625

Asn

Leu

Lys

Asn

Val

Ala

Leu

Ala

530

Ala

His

Val

Arg

Gly

610

Phe

Asp

His

Val

Asn

Leu

Ser

Pro

515

Ile

Gln

Leu

Lys

Arg

595

Gly

Ala

Leu

Asn

Gly

Gly

Cys

Asn

500

Val

Ala

Leu

Val

Lys

580

Ile

Ser

Asp

Arg

Lys

660

Thr

Gly

Gln

485

Gly

Leu

Ser

Ser

Ala

565

Gly

Gly

Ser

Ala

Ala

645

Asp

Ile

Lys

470

Asp

Gly

Cys

Asn

Arg

550

Leu

Leu

Glu

Arg

Glu

630

Gly

Lys

Tyr

Gln

His

Gly

Gln

Ile

535

Pro

Ala

Pro

Arg

Arg

615

Gly

Tyr

Ser

Asn

Ala

Gly

Lys

Asp

520

Gly

Asp

Cys

His

Thr

600

Glu

Cys

Arg

Ile

Ala

Leu

Leu

Gln

505

His

Gly

Pro

Leu

Ala

585

Ser

Ser

Phe

Thr

Leu

665

Gly

Glu

Thr

490

Ala

Gly

Lys

Ala

Gly

570

Pro

His

Ile

Arg

Arg

650

Glu

Asp

Thr

475

Pro

Leu

Leu

Gln

Leu

555

Gly

Glu

Arg

Asn

Leu

635

Leu

Asn

Asn

Val

Asp

Glu

Thr

Ala

540

Ala

Arg

Leu

Val

Pro

620

Asp

Ala

Ile

Ala

Gln

Gln

Thr

Pro

525

Leu

Ala

Pro

Ile

Ala

605

Trp

Ile

Phe

Gln

Val

Arg

Val

Val

510

Asp

Glu

Leu

Ala

Arg

590

Ile

Ile

Arg

Glu

Ser

670

Arg

Leu

Val

495

Gln

Gln

Ser

Thr

Met

575

Arg

Ser

Leu

Asn

Ile

655

Thr

Leu

Leu

480

Ala

Arg

Val

Ile

Asn

560

Asp

Val

Arg

Thr

Ala

640

Val

Trp

Gln



Val

Tyr

705

Ala

Lys

Glu

Ile

Gly

785

Lys

Lys

Val

Lys

Thr

865

Ala

Thr

690

Pro

Phe

Glu

Leu

Asn

770

Asp

Val

Asn

Glu

Phe

850

Leu

Lys

675

Arg

Leu

Ser

Leu

Lys

755

Lys

Gly

Gly

Leu

Asn

835

Ser

Ile

Leu

Phe

Ile

Val

Val

740

Lys

Asn

Ser

Val

Met

820

Asn

Asp

Gly

Ile

Glu

Thr

Met

725

Arg

Ala

Ile

Phe

Arg

805

Asn

Lys

Ile

Val

Glu
885

Asp

Gln

710

Glu

Ile

Phe

Pro

Val

790

Leu

Ser

Ser

Asn

Lys

870

Glu

Leu

695

Lys

Asn

Lys

Pro

Asn

775

Val

Arg

Leu

Glu

Asp

855

Leu

Lys

680

Lys

Leu

Lys

Ala

Glu

760

Leu

Glu

Phe

Ile

His

840

Lys

Glu

Lys

Val

Glu

Lys

745

Asn

Lys

Leu

Ser

Thr

825

Ser

Ile

Asp

His

Ile

Asp

His

730

Met

Ile

Trp

Lys

Ile

810

Tyr

Trp

Ile

Phe

Leu
890

Ile

Tyr

715

Leu

Asn

Ser

Leu

Lys

795

Thr

Leu

Leu

Pro

Glu

875

Thr

Asp

700

Lys

Lys

Trp

Lys

Ala

780

Arg

Gln

Gly

Glu

Val

860

Asp

Glu

685

His

Leu

Glu

Gly

Glu

765

Gly

Arg

His

Cys

Phe

845

Phe

Trp

Ser

Phe

Phe

Asn

Leu

750

Arg

Phe

Ser

Ile

Gly

830

Ile

Gln

Cys

Gly

Glu

Lys

Gly

735

Asn

Ser

Thr

Pro

Arg

815

Arg

Val

Glu

Lys

Leu
895

Lys

Gln

720

Ile

Asp

Leu

Ser

Val

800

Asp

Ile

Thr

Asn

Val

880

Asp



Glu Ile Lys Lys Ile Lys Leu Asn Met Asn Lys Gly Arg Val Phe Ser

Gly

Arg

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

<220>
<223>

<400>

900

14
914
PRT

Artificial Sequence

905

910

Made in Lab - synthesized megaTAL CBLB.F6 construct

14

Met Gly Ser Ala

1

Thr

Arg

Thr

Thr

65

Thr

Ala

Leu

Val

Leu

Ser

His

50

Val

His

Leu

Gln

Thr
130

Gly Tyr
20

Thr Val
35

Ala His

Ala Vval

Glu Asp

Glu Ala
100

Leu Asp
115

Ala Met

Pro

Ser

Ala

Ile

Thr

Ile

85

Leu

Thr

Glu

Pro

Gln

Gln

Val

Tyr

70

Val

Leu

Gly

Ala

Lys

Gln

His

Ala

55

Gln

Gly

Thr

Gln

Val
135

Lys

Gln

His

40

Leu

His

Val

Asp

Leu

120

His

Lys

Gln

25

Glu

Ser

Ile

Gly

Ala

105

Val

Ala

Arg

10

Glu

Ala

Gln

Ile

Lys

90

Gly

Lys

Ser

Lys

Lys

Leu

His

Thr

75

Gln

Glu

Ile

Arg

Val

Ile

Val

Pro

60

Ala

Trp

Leu

Ala

Asn
140

Val

Lys

Gly

45

Ala

Leu

Ser

Arg

Lys

125

Ala

Asp

Pro

30

His

Ala

Pro

Gly

Gly

110

Arg

Leu

Leu

15

Lys

Gly

Leu

Glu

Ala

95

Pro

Gly

Thr

Arg

Val

Phe

Gly

Ala

80

Arg

Pro

Gly

Gly



Ala

145

Gly

Leu

Ser

Pro

Ile

225

Leu

Val

Gln

Gln

Thr

305

Pro

Leu

Leu

Pro

Gly

Cys

Asn

Val

210

Ala

Leu

Ala

Arg

Val

290

Val

Asp

Glu

Thr

Leu

Gly

Gln

Asn

195

Leu

Ser

Pro

Ile

Leu

275

Val

Gln

Gln

Thr

Pro

Asn

Lys

Asp

180

Cys

Asn

Val

Ala

260

Leu

Ala

Arg

Val

Val

340

Asp

Leu

Gln

165

His

Gly

Gln

Gly

Leu

245

Ser

Pro

Ile

Leu

Val

325

Gln

Gln

Thr

150

Ala

Gly

Lys

Asp

Gly

230

Cys

Asn

Val

Ala

Leu

310

Ala

Arg

Val

Pro

Leu

Leu

Gln

His

215

Gly

Gln

Gly

Leu

Ser

295

Pro

Ile

Leu

Val

Asp

Glu

Thr

Ala

200

Gly

Lys

Asp

Gly

Cys

280

Asn

Val

Ala

Leu

Ala

Gln

Thr

Pro

185

Leu

Leu

Gln

His

Gly

265

Gln

Ile

Leu

Ser

Pro

345

Ile

Val

Val

170

Asp

Glu

Thr

Ala

Gly

250

Lys

Asp

Gly

Cys

Asn

330

Val

Ala

Val

155

Gln

Gln

Thr

Pro

Leu

235

Leu

Gln

His

Gly

Gln

315

Gly

Leu

Ser

Ala

Arg

Val

Val

Asp

220

Glu

Thr

Ala

Gly

Lys

300

Asp

Gly

Cys

Asn

Ile

Leu

Val

Gln

205

Gln

Thr

Pro

Leu

Leu

285

Gln

His

Gly

Gln

Asn

Ala

Leu

Ala

190

Arg

Val

Val

Asp

Glu

270

Thr

Ala

Gly

Lys

Asp

350

Gly

Ser

Pro

175

Ile

Leu

Val

Gln

Gln

255

Thr

Pro

Leu

Leu

Gln

335

His

Gly

Asn

160

Val

Ala

Leu

Ala

Arg

240

Val

Val

Asp

Glu

Thr

320

Ala

Gly

Lys



Gln

His

385

Gly

Gln

Asn

Leu

Ser

465

Pro

Ile

Leu

Val

Val

545

Asp

Ala

370

Gly

Lys

Asp

Gly

Cys

450

Asn

Val

Ala

Leu

Ala

530

Ala

His

355

Leu

Leu

Gln

His

Gly

435

Gln

Asn

Leu

Ser

Pro

515

Ile

Gln

Leu

Glu

Thr

Ala

Gly

420

Lys

Asp

Gly

Cys

Asn

500

Val

Ala

Leu

Val

Thr

Pro

Leu

405

Leu

Gln

His

Gly

Gln

485

Gly

Leu

Ser

Ser

Ala
565

Val

Asp

390

Glu

Thr

Ala

Gly

Lys

470

Asp

Gly

Cys

Asn

Arg

550

Leu

Gln

375

Gln

Thr

Pro

Leu

Leu

455

Gln

His

Gly

Gln

Ile

535

Pro

Ala

360

Arg

Val

Val

Asp

Glu

440

Thr

Ala

Gly

Lys

Asp

520

Gly

Asp

Cys

Leu

Val

Gln

Gln

425

Thr

Pro

Leu

Leu

Gln

505

His

Gly

Pro

Leu

Leu

Ala

Arg

410

Val

Val

Asp

Glu

Thr

490

Ala

Gly

Lys

Ala

Gly
570

Pro

Ile

395

Leu

Val

Gln

Gln

Thr

475

Pro

Leu

Leu

Gln

Leu

555

Gly

Val

380

Ala

Leu

Ala

Arg

Val

460

Val

Asp

Glu

Thr

Ala

540

Ala

Arg

365

Leu

Ser

Pro

Ile

Leu

445

Val

Gln

Gln

Thr

Pro

525

Leu

Ala

Pro

Cys

Asn

Val

Ala

430

Leu

Ala

Arg

Val

Val

510

Asp

Glu

Leu

Ala

Gln

Ile

Leu

415

Ser

Pro

Ile

Leu

Val

495

Gln

Gln

Ser

Thr

Met
575

Asp

Gly

400

Cys

Asn

Val

Ala

Leu

480

Ala

Arg

Val

Ile

Asn

560

Asp



Ala

Asn

Val

Gly

625

Asn

Leu

Lys

Val

Tyr

705

Ala

Lys

Glu

Ile

Gly

Val

Arg

Gly

610

Phe

Asp

His

Val

Thr

690

Pro

Phe

Glu

Leu

Asn

770

Asp

Lys

Arg

595

Gly

Ala

Leu

Asn

Gly

675

Arg

Leu

Ser

Leu

Lys

755

Lys

Gly

Lys

580

Ile

Ser

Asp

Arg

Lys

660

Thr

Phe

Ile

Val

Val

740

Lys

Asn

Ser

Gly

Gly

Ser

Ala

Ala

645

Asp

Ile

Glu

Thr

Met

725

Arg

Ala

Ile

Phe

Leu

Glu

Arg

Glu

630

Gly

Lys

Tyr

Asp

Gln

710

Glu

Ile

Phe

Pro

Met

Pro

Arg

Arg

615

Gly

Tyr

Ser

Asn

Leu

695

Lys

Asn

Lys

Pro

Asn

775

Val

His

Thr

600

Glu

Cys

Arg

Ile

Ala

680

Lys

Leu

Lys

Ala

Glu

760

Leu

Glu

Ala

585

Ser

Ser

Phe

Thr

Leu

665

Val

Gly

Glu

Lys

745

Asn

Lys

Leu

Pro

His

Ile

Arg

Arg

650

Glu

Asp

Ile

Asp

His

730

Met

Ile

Trp

Met

Glu

Arg

Asn

Leu

635

Leu

Asn

Asn

Ile

Tyr

715

Leu

Asn

Ser

Leu

Lys

Leu

Val

Pro

620

Asp

Ala

Ile

Ala

Asp

700

Lys

Lys

Trp

Lys

Ala

780

Asn

Ile

Ala

605

Trp

Ile

Phe

Gln

Val

685

His

Leu

Glu

Gly

Glu

765

Gly

Lys

Arg

590

Ile

Ile

Arg

Glu

Ser

670

Arg

Phe

Phe

Asn

Leu

750

Arg

Phe

Asn

Arg

Ser

Leu

Asn

Ile

655

Thr

Leu

Glu

Lys

Gly

735

Asn

Pro

Thr

Asn

Val

Arg

Thr

Ala

640

Val

Trp

Gln

Lys

Gln

720

Ile

Asp

Leu

Ser

Val



785

Ile

Lys

Val

Lys

Thr

865

Ala

Glu

Gly

Val

Asn

Glu

Phe

850

Leu

Lys

Ile

Arg

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

<220>
<223>

<400>

Arg

Leu

Asn

835

Ser

Ile

Leu

Lys

15
914
PRT

Val

Met

820

Asn

Asp

Gly

Ile

Lys
900

Arg

805

Asn

Lys

Ile

Val

Glu

885

Ile

790

Leu

Ser

Ser

Asn

Lys

870

Glu

Lys

Arg

Leu

Glu

Asp

855

Leu

Lys

Leu

Artificial Sequence

Phe

Ile

His

840

Lys

Glu

Lys

Asn

Ser

Thr

825

Ser

Ile

Asp

His

Met
905

Ile

810

Tyr

Trp

Ile

Phe

Leu

890

Asn

795

Ser

Leu

Leu

Pro

Glu

875

Thr

Lys

Gln

Glu

Val

860

Asp

Glu

Gly

His

Cys

Phe

845

Phe

Trp

Ser

Arg

Ile

Gly

830

Ile

Gln

Cys

Gly

Val
910

Arg

815

Arg

Val

Glu

Lys

Leu

895

Phe

Made in Lab - synthesized megaTAL CBLB.E6 construct

15

800

Asp

Ile

Thr

Asn

Val

880

Asp

Ser

Met Gly Ser Ala Pro Pro Lys Lys Lys Arg Lys Val Val Asp Leu Arg

1

5

10

15

Thr Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val

20

25

30

Arg Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe



Thr

Thr

65

Thr

Ala

Leu

Val

Ala

145

Gly

Leu

Ser

Pro

Ile

225

Leu

His

50

Val

His

Leu

Gln

Thr

130

Pro

Gly

Cys

Asn

Val

210

Ala

Leu

35

Ala

Ala

Glu

Glu

Leu

115

Ala

Leu

Gly

Gln

Asn

195

Leu

Ser

Pro

His

Val

Asp

Ala

100

Asp

Met

Asn

Lys

Asp

180

Gly

Cys

Asn

Val

Ile

Thr

Ile

85

Leu

Thr

Glu

Leu

Gln

165

His

Gly

Gln

Gly

Leu
245

Val

Tyr

70

Val

Leu

Gly

Ala

Thr

150

Ala

Gly

Lys

Asp

Gly

230

Cys

Ala

55

Gln

Gly

Thr

Gln

Val

135

Pro

Leu

Leu

Gln

His

215

Gly

Gln

40

Leu

His

Val

Asp

Leu

120

His

Asp

Glu

Thr

Ala

200

Gly

Lys

Asp

Ser

Ile

Gly

Ala

105

Val

Ala

Gln

Thr

Pro

185

Leu

Leu

Gln

His

Gln

Ile

Lys

90

Gly

Lys

Ser

Val

Val

170

Asp

Glu

Thr

Ala

Gly
250

His

Thr

75

Gln

Glu

Ile

Arg

Val

155

Gln

Gln

Thr

Pro

Leu

235

Leu

Pro

60

Ala

Trp

Leu

Ala

Asn

140

Ala

Arg

Val

Val

Asp

220

Glu

Thr

45

Ala

Leu

Ser

Arg

Lys

125

Ala

Ile

Leu

Val

Gln

205

Gln

Thr

Pro

Ala

Pro

Gly

Gly

110

Arg

Leu

Ala

Leu

Ala

190

Arg

Val

Val

Asp

Leu

Glu

Ala

95

Pro

Gly

Thr

Ser

Pro

175

Ile

Leu

Val

Gln

Gln
255

Gly

Ala

80

Arg

Pro

Gly

Gly

Asn

160

Val

Ala

Leu

Ala

Arg

240

Val



Val

Gln

Gln

Thr

305

Pro

Leu

Leu

Gln

His

385

Gly

Gln

Asn

Leu

Ser

Ala

Arg

Val

290

Val

Asp

Glu

Thr

Ala

370

Gly

Lys

Asp

Gly

Cys

450

Asn

Ile

Leu

275

Val

Gln

Gln

Thr

Pro

355

Leu

Leu

Gln

His

Gly

435

Gln

Asn

Ala

260

Leu

Ala

Arg

Val

Val

340

Asp

Glu

Thr

Ala

Gly

420

Lys

Asp

Gly

Ser

Pro

Ile

Leu

Val

325

Gln

Gln

Thr

Pro

Leu

405

Leu

Gln

His

Gly

Asn

Val

Ala

Leu

310

Ala

Arg

Val

Val

Asp

390

Glu

Thr

Ala

Gly

Lys

Gly

Leu

Ser

295

Pro

Ile

Leu

Val

Gln

375

Gln

Thr

Pro

Leu

Leu

455

Gln

Gly

Cys

280

Asn

Val

Ala

Leu

Ala

360

Arg

Val

Val

Asp

Glu

440

Thr

Ala

Gly

265

Gln

Ile

Leu

Ser

Pro

345

Ile

Leu

Val

Gln

Gln

425

Thr

Pro

Leu

Lys

Asp

Gly

Cys

Asn

330

Val

Ala

Leu

Ala

Arg

410

Val

Val

Asp

Glu

Gln

His

Gly

Gln

315

Gly

Leu

Ser

Pro

Ile

395

Leu

Val

Gln

Gln

Thr

Ala

Gly

Lys

300

Asp

Gly

Cys

Asn

Val

380

Ala

Leu

Ala

Arg

Val

460

Val

Leu

Leu

285

Gln

His

Gly

Gln

Asn

365

Leu

Ser

Pro

Ile

Leu

445

Val

Gln

Glu

270

Thr

Ala

Gly

Lys

Asp

350

Gly

Cys

Asn

Val

Ala

430

Leu

Ala

Arg

Thr

Pro

Leu

Leu

Gln

335

His

Gly

Gln

Ile

Leu

415

Ser

Pro

Ile

Leu

Val

Asp

Glu

Thr

320

Ala

Gly

Lys

Asp

Gly

400

Cys

Asn

Val

Ala

Leu



465

Pro

Ile

Leu

Val

Val

545

Asp

Ala

Asn

Val

Gly

625

Asn

Leu

Lys

Val

Ala

Leu

Ala

530

Ala

His

Val

Arg

Gly

610

Phe

Asp

His

Val

Leu

Ser

Pro

515

Ile

Gln

Leu

Lys

Arg

595

Gly

Ala

Leu

Asn

Gly
675

Cys

Asn

500

Val

Ala

Leu

Val

Lys

580

Ile

Ser

Asp

Arg

Lys

660

Thr

Gln

485

Gly

Leu

Ser

Ser

Ala

565

Gly

Gly

Ser

Ala

Ala

645

Asp

Ile

470

Asp

Gly

Cys

Asn

Arg

550

Leu

Leu

Glu

Arg

Glu

630

Gly

Lys

Tyr

His

Gly

Gln

Ile

535

Pro

Ala

Pro

Arg

Arg

615

Gly

Tyr

Ser

Asn

Gly

Lys

Asp

520

Gly

Asp

Cys

His

Thr

600

Glu

Cys

Arg

Ile

Ala
680

Leu

Gln

505

His

Gly

Pro

Leu

Ala

585

Ser

Ser

Phe

Thr

Leu

665

Gly

Thr

490

Ala

Gly

Lys

Ala

Gly

570

Pro

His

Ile

Arg

Arg

650

Glu

Asp

475

Pro

Leu

Leu

Gln

Leu

555

Gly

Glu

Arg

Asn

Leu

635

Leu

Asn

Asn

Asp

Glu

Thr

Ala

540

Ala

Arg

Leu

Val

Pro

620

Asp

Ser

Ile

Ala

Gln

Thr

Pro

525

Leu

Ala

Pro

Ile

Ala

605

Trp

Ile

Phe

Gln

Val
685

Val

Val

510

Asp

Glu

Leu

Ala

Arg

590

Ile

Ile

Arg

Glu

Ser

670

Arg

Val

495

Gln

Gln

Ser

Thr

Met

575

Arg

Ser

Leu

Asn

Ile

655

Thr

Leu

480

Ala

Arg

Val

Ile

Asn

560

Asp

Val

Arg

Thr

Ala

640

Ser

Trp

Gln



Val

Tyr

705

Ala

Lys

Glu

Ile

Gly

785

Ile

Lys

Val

Lys

Thr

865

Ala

Glu

Thr

690

Pro

Phe

Glu

Leu

Asn

770

Asp

Val

Asn

Glu

Phe

850

Leu

Lys

Ile

Arg

Leu

Ser

Leu

Lys

755

Lys

Gly

Arg

Leu

Asn

835

Ser

Ile

Leu

Lys

Phe

Ile

Val

Val

740

Lys

Asn

Ser

Val

Met

820

Asn

Asp

Gly

Ile

Lys

Glu

Thr

Met

725

Arg

Ala

Ile

Phe

Arg

805

Asn

Lys

Ile

Val

Glu

885

Ile

Asp

Gln

710

Glu

Ile

Phe

Pro

Met

790

Leu

Ser

Ser

Asn

Lys

870

Glu

Lys

Leu

695

Lys

Asn

Lys

Pro

Asn

775

Val

Arg

Leu

Glu

Asp

855

Leu

Lys

Leu

Lys

Leu

Lys

Ala

Glu

760

Leu

Glu

Phe

Ile

His

840

Lys

Glu

Lys

Asn

Val

Gly

Glu

Lys

745

Asn

Lys

Leu

Ser

Thr

825

Ser

Ile

Asp

His

Met

Ile

Asp

His

730

Met

Ile

Trp

Met

Ile

810

Tyr

Trp

Ile

Phe

Leu

890

Asn

Ile

Tyr

715

Leu

Asn

Ser

Leu

Lys

795

Ser

Leu

Leu

Pro

Glu

875

Thr

Lys

Asp

700

Lys

Lys

Trp

Lys

Ala

780

Asn

Gln

Gly

Glu

Val

860

Asp

Glu

Gly

His

Leu

Glu

Gly

Glu

765

Gly

Lys

His

Cys

Phe

845

Phe

Trp

Ser

Arg

Phe

Phe

Asn

Leu

750

Arg

Phe

Asn

Ile

Gly

830

Ile

Gln

Cys

Gly

Val

Glu

Lys

Gly

735

Asn

Pro

Thr

Asn

Arg

815

Arg

Val

Glu

Lys

Leu

895

Phe

Lys

Gln

720

Ile

Asp

Leu

Ser

Val

800

Asp

Ile

Thr

Asn

Val

880

Asp

Ser



Gly

Arg

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

<220>
<223>

<400>

900

16
914
PRT

Artificial Sequence

905

910

Made in Lab - synthesized megaTAL CBLB.D2 construct
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Met Gly Ser Ala

1

Thr

Arg

Thr

Thr

65

Thr

Ala

Leu

Val

Ala

Leu

Ser

His

50

Val

His

Leu

Gln

Thr

130

Pro

Gly Tyr
20

Thr Val
35

Ala His

Ala Vval

Glu Asp

Glu Ala

100

Leu Asp
115

Ala Met

Leu Asn

Pro

Ser

Ala

Ile

Thr

Ile

85

Leu

Thr

Glu

Leu

Pro

Gln

Gln

Val

Tyr

70

Val

Leu

Gly

Ala

Thr

Lys

Gln

His

Ala

55

Gln

Gly

Thr

Gln

Val

135

Pro

Lys

Gln

His

40

Leu

His

Val

Asp

Leu

120

His

Asp

Lys

Gln

25

Glu

Ser

Ile

Gly

Ala

105

Val

Ala

Gln

Arg

10

Glu

Ala

Gln

Ile

Lys

90

Gly

Lys

Ser

Val

Lys

Lys

Leu

His

Thr

75

Gln

Glu

Ile

Arg

Val

Val

Ile

Val

Pro

60

Ala

Trp

Leu

Ala

Asn

140

Ala

Val

Lys

Gly

45

Ala

Leu

Ser

Arg

Lys

125

Ala

Ile

Asp

Pro

30

His

Ala

Pro

Gly

Gly

110

Arg

Leu

Ala

Leu

15

Lys

Gly

Leu

Glu

Ala

95

Pro

Gly

Thr

Ser

Arg

Val

Phe

Gly

Ala

80

Arg

Pro

Gly

Gly

Asn



145

Gly

Leu

Ser

Pro

Ile

225

Leu

Val

Gln

Gln

Thr

305

Pro

Leu

Leu

Gly

Cys

Asn

Val

210

Ala

Leu

Ala

Arg

Val

290

Val

Asp

Glu

Thr

Gly

Gln

Asn

195

Leu

Ser

Pro

Ile

Leu

275

Val

Gln

Gln

Thr

Pro
355

Lys

Asp

180

Gly

Cys

Asn

Val

Ala

260

Leu

Ala

Arg

Val

Val

340

Asp

Gln

165

His

Gly

Gln

Gly

Leu

245

Ser

Pro

Ile

Leu

Val

325

Gln

Gln

150

Ala

Gly

Lys

Asp

Gly

230

Cys

Asn

Val

Ala

Leu

310

Ala

Arg

Val

Leu

Leu

Gln

His

215

Gly

Gln

Gly

Leu

Ser

295

Pro

Ile

Leu

Val

Glu

Thr

Ala

200

Gly

Lys

Asp

Gly

Cys

280

Asn

Val

Ala

Leu

Ala
360

Thr

Pro

185

Leu

Leu

Gln

His

Gly

265

Gln

Ile

Leu

Ser

Pro

345

Ile

Val

170

Asp

Glu

Thr

Ala

Gly

250

Lys

Asp

Gly

Cys

Asn

330

Val

Ala

155

Gln

Gln

Thr

Pro

Leu

235

Leu

Gln

His

Gly

Gln

315

Gly

Leu

Ser

Arg

Val

Val

Asp

220

Glu

Thr

Ala

Gly

Lys

300

Asp

Gly

Cys

Asn

Leu

Val

Gln

205

Gln

Thr

Pro

Leu

Leu

285

Gln

His

Gly

Gln

Asn
365

Leu

Ala

190

Arg

Val

Val

Asp

Glu

270

Thr

Ala

Gly

Lys

Asp

350

Gly

Pro

175

Ile

Leu

Val

Gln

Gln

255

Thr

Pro

Leu

Leu

Gln

335

His

Gly

160

Val

Ala

Leu

Ala

Arg

240

Val

Val

Asp

Glu

Thr

320

Ala

Gly

Lys



Gln

His

385

Gly

Gln

Asn

Leu

Ser

465

Pro

Ile

Leu

Val

Val

545

Asp

Ala

Ala

370

Gly

Lys

Asp

Gly

Cys

450

Asn

Val

Ala

Leu

Ala

530

Ala

His

Val

Leu

Leu

Gln

His

Gly

435

Gln

Asn

Leu

Ser

Pro

515

Ile

Gln

Leu

Lys

Glu

Thr

Ala

Gly

420

Lys

Asp

Gly

Cys

Asn

500

Val

Ala

Leu

Val

Lys

Thr

Pro

Leu

405

Leu

Gln

His

Gly

Gln

485

Gly

Leu

Ser

Ser

Ala

565

Gly

Val

Asp

390

Glu

Thr

Ala

Gly

Lys

470

Asp

Gly

Cys

Asn

Arg

550

Leu

Leu

Gln

375

Gln

Thr

Pro

Leu

Leu

455

Gln

His

Gly

Gln

Ile

535

Pro

Ala

Pro

Arg

Val

Val

Asp

Glu

440

Thr

Ala

Gly

Lys

Asp

520

Gly

Asp

Cys

His

Leu

Val

Gln

Gln

425

Thr

Pro

Leu

Leu

Gln

505

His

Gly

Pro

Leu

Ala

Leu

Ala

Arg

410

Val

Val

Asp

Glu

Thr

490

Ala

Gly

Lys

Ala

Gly

570

Pro

Pro

Ile

395

Leu

Val

Gln

Gln

Thr

475

Pro

Leu

Leu

Gln

Leu

555

Gly

Glu

Val

380

Ala

Leu

Ala

Arg

Val

460

Val

Asp

Glu

Thr

Ala

540

Ala

Arg

Leu

Leu

Ser

Pro

Ile

Leu

445

Val

Gln

Gln

Thr

Pro

525

Leu

Ala

Pro

Ile

Cys

Asn

Val

Ala

430

Leu

Ala

Arg

Val

Val

510

Asp

Glu

Leu

Ala

Arg

Gln

Ile

Leu

415

Ser

Pro

Ile

Leu

Val

495

Gln

Gln

Ser

Thr

Met

575

Arg

Asp

Gly

400

Cys

Asn

Val

Ala

Leu

480

Ala

Arg

Val

Ile

Asn

560

Asp

Val



Asn

Val

Gly

625

Asn

Leu

Lys

Val

Tyr

705

Ala

Lys

Glu

Ile

Gly
785

Arg

Gly

610

Phe

Val

His

Val

Thr

690

Pro

Phe

Glu

Leu

Asn

770

Asp

Arg

595

Gly

Ala

Leu

Asn

Gly

675

Arg

Leu

Ser

Leu

Lys

755

Lys

Gly

580

Ile

Ser

Asp

Arg

Lys

660

Lys

Phe

Ile

Val

Val

740

Lys

Asn

Ser

Gly

Ser

Ala

Ser

645

Asp

Ile

Glu

Thr

Met

725

Arg

Ala

Ile

Phe

Glu

Arg

Glu

630

Gly

Lys

Tyr

Asp

Gln

710

Glu

Ile

Phe

Pro

Met
790

Arg

Arg

615

Gly

Tyr

Ser

Asn

Leu

695

Lys

Asn

Lys

Pro

Asn

775

Val

Thr

600

Glu

Cys

Arg

Ile

Ala

680

Lys

Leu

Lys

Ala

Glu

760

Leu

Glu

585

Ser

Ser

Phe

Thr

Leu

665

Gly

Val

Glu

Lys

745

Asn

Lys

Leu

His

Ile

Arg

Arg

650

Glu

Asp

Ile

Asp

His

730

Met

Ile

Trp

Met

Arg

Asn

Leu

635

Leu

Asn

Asn

Ile

Tyr

715

Leu

Asn

Ser

Leu

Lys
795

Val

Pro

620

Asp

Ser

Ile

Ala

Asp

700

Lys

Lys

Trp

Lys

Ala

780

Asn

Ala

605

Trp

Ile

Phe

Gln

Val

685

His

Leu

Glu

Gly

Glu

765

Gly

Lys

590

Ile

Ile

His

Glu

Ser

670

Arg

Phe

Phe

Asn

Leu

750

Arg

Phe

Asn

Ser

Leu

Asn

Ile

655

Thr

Leu

Glu

Lys

Gly

735

Asn

Pro

Thr

Asn

Arg

Thr

Ala

640

Val

Trp

Gln

Lys

Gln

720

Ile

Asp

Leu

Ser

Val
800



Ile

Lys

Val

Lys

Thr

865

Ala

Glu

Gly

Val

Asn

Glu

Phe

850

Leu

Lys

Ile

Arg

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

<220>
<223>

<400>

Arg

Leu

Asn

835

Ser

Ile

Leu

Lys

17
914
PRT

Val

Met

820

Asn

Asp

Gly

Ile

Lys
900

Arg

805

Asn

Lys

Ile

Val

Glu

885

Ile

Leu

Ser

Ser

Asn

Lys

870

Glu

Lys

Arg

Leu

Glu

Asp

855

Leu

Lys

Leu

Artificial Sequence

Phe

Ile

His

840

Lys

Glu

Lys

Asn

Ser

Thr

825

Ser

Ile

Asp

His

Met
905

Ile

810

Tyr

Trp

Ile

Phe

Leu

890

Asn

Ser

Leu

Leu

Pro

Glu

875

Thr

Lys

Gln

Gly

Glu

Val

860

Asp

Glu

Gly

His

Cys

Phe

845

Phe

Trp

Ser

Arg

Ile

Gly

830

Ile

Gln

Cys

Gly

Val
910

Arg

815

Arg

Val

Glu

Lys

Leu

895

Phe

Made in Lab - synthesized megaTAL CBLB.C2 construct
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Asp

Ile

Thr

Asn

Val

880

Asp

Ser

Met Gly Ser Ala Pro Pro Lys Lys Lys Arg Lys Val Val Asp Leu Arg

1

5

10

15

Thr Leu Gly Tyr Ser Gln Gln Gln Gln Glu Lys Ile Lys Pro Lys Val

20

25

30

Arg Ser Thr Val Ala Gln His His Glu Ala Leu Val Gly His Gly Phe

35

40

45



Thr

Thr

65

Thr

Ala

Leu

Val

Ala

145

Gly

Leu

Ser

Pro

Ile

225

Leu

Val

His

50

Val

His

Leu

Gln

Thr

130

Pro

Gly

Cys

Asn

Val

210

Ala

Leu

Ala

Ala

Ala

Glu

Glu

Leu

115

Ala

Leu

Gly

Gln

Asn

195

Leu

Ser

Pro

Ile

His

Val

Asp

Ala

100

Asp

Met

Asn

Lys

Asp

180

Cys

Asn

Val

Ala

Ile

Thr

Ile

85

Leu

Thr

Glu

Leu

Gln

165

His

Gly

Gln

Gly

Leu

245

Ser

Val

Tyr

70

Val

Leu

Gly

Ala

Thr

150

Ala

Gly

Lys

Asp

Gly

230

Cys

Asn

Ala

55

Gln

Gly

Thr

Gln

Val

135

Pro

Leu

Leu

Gln

His

215

Gly

Gln

Gly

Leu

His

Val

Asp

Leu

120

His

Asp

Glu

Thr

Ala

200

Gly

Lys

Asp

Gly

Ser

Ile

Gly

Ala

105

Val

Ala

Gln

Thr

Pro

185

Leu

Leu

Gln

His

Gly

Gln

Ile

Lys

90

Gly

Lys

Ser

Val

Val

170

Asp

Glu

Thr

Ala

Gly

250

Lys

His

Thr

75

Gln

Glu

Ile

Arg

Val

155

Gln

Gln

Thr

Pro

Leu

235

Leu

Gln

Pro

60

Ala

Trp

Leu

Ala

Asn

140

Ala

Arg

Val

Val

Asp

220

Glu

Thr

Ala

Ala

Leu

Ser

Arg

Lys

125

Ala

Ile

Leu

Val

Gln

205

Gln

Thr

Pro

Leu

Ala

Pro

Gly

Gly

110

Arg

Leu

Ala

Leu

Ala

190

Arg

Val

Val

Asp

Glu

Leu

Glu

Ala

95

Pro

Gly

Thr

Ser

Pro

175

Ile

Leu

Val

Gln

Gln

255

Thr

Gly

Ala

80

Arg

Pro

Gly

Gly

Asn

160

Val

Ala

Leu

Ala

Arg

240

Val

Val



Gln

Gln

Thr

305

Pro

Leu

Leu

Gln

His

385

Gly

Gln

Asn

Leu

Ser
465

Arg

Val

290

Val

Asp

Glu

Thr

Ala

370

Gly

Lys

Asp

Gly

Cys

450

Asn

Leu

275

Val

Gln

Gln

Thr

Pro

355

Leu

Leu

Gln

His

Gly

435

Gln

Asn

260

Leu

Ala

Arg

Val

Val

340

Asp

Glu

Thr

Ala

Gly

420

Lys

Asp

Gly

Pro

Ile

Leu

Val

325

Gln

Gln

Thr

Pro

Leu

405

Leu

Gln

His

Gly

Val

Ala

Leu

310

Ala

Arg

Val

Val

Asp

390

Glu

Thr

Ala

Gly

Lys
470

Leu

Ser

295

Pro

Ile

Leu

Val

Gln

375

Gln

Thr

Pro

Leu

Leu

455

Gln

Cys

280

Asn

Val

Ala

Leu

Ala

360

Arg

Val

Val

Asp

Glu

440

Thr

Ala

265

Gln

Ile

Leu

Ser

Pro

345

Ile

Leu

Val

Gln

Gln

425

Thr

Pro

Leu

Asp

Gly

Cys

Asn

330

Val

Ala

Leu

Ala

Arg

410

Val

Val

Asp

Glu

His

Gly

Gln

315

Gly

Leu

Ser

Pro

Ile

395

Leu

Val

Gln

Gln

Thr
475

Gly

Lys

300

Asp

Gly

Cys

Asn

Val

380

Ala

Leu

Ala

Arg

Val

460

Val

Leu

285

Gln

His

Gly

Gln

Asn

365

Leu

Ser

Pro

Ile

Leu

445

Val

Gln

270

Thr

Ala

Gly

Lys

Asp

350

Gly

Cys

Asn

Val

Ala

430

Leu

Ala

Arg

Pro

Leu

Leu

Gln

335

His

Gly

Gln

Ile

Leu

415

Ser

Pro

Ile

Leu

Asp

Glu

Thr

320

Ala

Gly

Lys

Asp

Gly

400

Cys

Asn

Val

Ala

Leu
480



Pro

Ile

Leu

Val

Val

545

Asp

Ala

Asn

Val

Gly

625

Asn

Leu

Lys

Val

Val

Ala

Leu

Ala

530

Ala

His

Val

Arg

Gly

610

Phe

Val

His

Val

Thr

Leu

Ser

Pro

515

Ile

Gln

Leu

Lys

Arg

595

Gly

Ala

Leu

Asn

Gly

675

Arg

Cys

Asn

500

Val

Ala

Leu

Val

Lys

580

Ile

Ser

Asp

Arg

Lys

660

Thr

Phe

Gln

485

Gly

Leu

Ser

Ser

Ala

565

Gly

Gly

Ser

Ala

Ser

645

Asp

Ile

Glu

Asp

Gly

Cys

Asn

Arg

550

Leu

Leu

Glu

Arg

Glu

630

Gly

Lys

Tyr

Asp

His

Gly

Gln

Ile

535

Pro

Ala

Pro

Arg

Arg

615

Gly

Tyr

Ser

Asn

Leu

Gly

Lys

Asp

520

Gly

Asp

Cys

His

Thr

600

Glu

Cys

Arg

Ile

Ala

680

Lys

Leu

Gln

505

His

Gly

Pro

Leu

Ala

585

Ser

Ser

Phe

Thr

Leu

665

Gly

Val

Thr

490

Ala

Gly

Lys

Ala

Gly

570

Pro

His

Ile

Gly

Arg

650

Glu

Asp

Ile

Pro

Leu

Leu

Gln

Leu

555

Gly

Glu

Arg

Asn

Leu

635

Leu

Asn

Asn

Ile

Asp

Glu

Thr

Ala

540

Ala

Arg

Leu

Val

Pro

620

Tyr

Ser

Ile

Ala

Asp

Gln

Thr

Pro

525

Leu

Ala

Pro

Ile

Ala

605

Trp

Ile

Phe

Gln

Val

685

His

Val

Val

510

Asp

Glu

Leu

Ala

Arg

590

Ile

Ile

His

Glu

Ser

670

Arg

Phe

Val

495

Gln

Gln

Ser

Thr

Met

575

Arg

Ser

Leu

Asn

Ile

655

Thr

Leu

Glu

Ala

Arg

Val

Ile

Asn

560

Asp

Val

Arg

Thr

Ser

640

Ser

Trp

Gln

Lys



Tyr

705

Ala

Lys

Glu

Ile

Gly

785

Ile

Lys

Val

Lys

Thr

865

Ala

Glu

690

Pro

Phe

Glu

Leu

Asn

770

Asp

Val

Asn

Glu

Phe

850

Leu

Lys

Ile

Leu

Ser

Leu

Lys

755

Lys

Gly

Arg

Leu

Asn

835

Ser

Ile

Leu

Lys

Ile

Leu

Val

740

Lys

Asn

Ser

Val

Met

820

Asn

Asp

Gly

Ile

Lys
900

Thr

Met

725

Arg

Ala

Ile

Phe

Arg

805

Asn

Lys

Ile

Val

Glu

885

Ile

Gln

710

Glu

Ile

Phe

Pro

Met

790

Leu

Ser

Ser

Asn

Lys

870

Glu

Lys

695

Lys

Asn

Lys

Pro

Asn

775

Val

Arg

Leu

Glu

Asp

855

Leu

Lys

Leu

Leu

Lys

Ala

Glu

760

Leu

Glu

Phe

Ile

His

840

Lys

Glu

Lys

Asn

Gly

Glu

Lys

745

Asn

Lys

Leu

Ser

Thr

825

Ser

Ile

Asp

His

Met
905

Asp

His

730

Met

Ile

Trp

Met

Ile

810

Tyr

Trp

Ile

Phe

Leu

890

Asn

Tyr

715

Leu

Asn

Ser

Leu

Lys

795

Ser

Leu

Leu

Pro

Glu

875

Thr

Lys

700

Lys

Lys

Trp

Lys

Ala

780

Asn

Gln

Glu

Val

860

Asp

Glu

Gly

Leu

Glu

Gly

Glu

765

Gly

Lys

His

Cys

Phe

845

Phe

Trp

Ser

Arg

Phe

Asn

Leu

750

Arg

Phe

Asn

Ile

Gly

830

Ile

Gln

Cys

Gly

Val
910

Lys

Gly

735

Asn

Pro

Thr

Asn

Arg

815

Arg

Val

Glu

Lys

Leu

895

Phe

Gln

720

Ile

Asp

Leu

Ser

Val

800

Asp

Ile

Thr

Asn

Val

880

Asp

Ser



Gly

Arg

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

<220>
<223>

<400>

18
914
PRT

Artificial Sequence

Made in Lab - synthesized megaTAL CBLB.B5 construct

18

Met Gly Ser

1

Thr

Arg

Thr

Thr

65

Thr

Ala

Leu

Val

Ala
145

Leu

Ser

His

50

Val

His

Leu

Gln

Thr

130

Pro

Gly

Thr

35

Ala

Ala

Glu

Glu

Leu

115

Ala

Leu

Ala

Tyr

20

Val

His

Val

Asp

Ala

100

Asp

Met

Asn

Pro

Ser

Ala

Ile

Thr

Ile

85

Leu

Thr

Glu

Leu

Pro

Gln

Gln

Val

Tyr

70

Val

Leu

Gly

Ala

Thr
150

Lys

Gln

His

Ala

55

Gln

Gly

Thr

Gln

Val

135

Pro

Lys

Gln

His

40

Leu

His

Val

Asp

Leu

120

His

Asp

Lys

Gln

25

Glu

Ser

Ile

Gly

Ala

105

Val

Ala

Gln

Arg

10

Glu

Ala

Gln

Ile

Lys

90

Gly

Lys

Ser

Val

Lys

Lys

Leu

His

Thr

75

Gln

Glu

Ile

Arg

Val
155

Val

Ile

Val

Pro

60

Ala

Trp

Leu

Ala

Asn

140

Ala

Val

Lys

Gly

45

Ala

Leu

Ser

Arg

Lys

125

Ala

Ile

Asp

Pro

30

His

Ala

Pro

Gly

Gly

110

Arg

Leu

Ala

Leu

15

Lys

Gly

Leu

Glu

Ala

95

Pro

Gly

Thr

Ser

Arg

Val

Phe

Gly

Ala

80

Arg

Pro

Gly

Gly

Asn
160



Gly

Leu

Ser

Pro

Ile

225

Leu

Val

Gln

Gln

Thr

305

Pro

Leu

Leu

Gln

Gly

Cys

Asn

Val

210

Ala

Leu

Ala

Arg

Val

290

Val

Asp

Glu

Thr

Ala

Gly

Gln

Asn

195

Leu

Ser

Pro

Ile

Leu

275

Val

Gln

Gln

Thr

Pro

355

Leu

Lys

Asp

180

Gly

Cys

Asn

Val

Ala

260

Leu

Ala

Arg

Val

Val

340

Asp

Glu

Gln

165

His

Gly

Gln

Gly

Leu

245

Ser

Pro

Ile

Leu

Val

325

Gln

Gln

Thr

Ala

Gly

Lys

Asp

Gly

230

Cys

Asn

Val

Ala

Leu

310

Ala

Arg

Val

Val

Leu

Leu

Gln

His

215

Gly

Gln

Gly

Leu

Ser

295

Pro

Ile

Leu

Val

Gln

Glu

Thr

Ala

200

Gly

Lys

Asp

Gly

Cys

280

Asn

Val

Ala

Leu

Ala

360

Arg

Thr

Pro

185

Leu

Leu

Gln

His

Gly

265

Gln

Ile

Leu

Ser

Pro

345

Ile

Leu

Val

170

Asp

Glu

Thr

Ala

Gly

250

Lys

Asp

Gly

Cys

Asn

330

Val

Ala

Leu

Gln

Gln

Thr

Pro

Leu

235

Leu

Gln

His

Gly

Gln

315

Gly

Leu

Ser

Pro

Arg

Val

Val

Asp

220

Glu

Thr

Ala

Gly

Lys

300

Asp

Gly

Cys

Asn

Val

Leu

Val

Gln

205

Gln

Thr

Pro

Leu

Leu

285

Gln

His

Gly

Gln

Asn

365

Leu

Leu

Ala

190

Arg

Val

Val

Asp

Glu

270

Thr

Ala

Gly

Lys

Asp

350

Gly

Cys

Pro

175

Ile

Leu

Val

Gln

Gln

255

Thr

Pro

Leu

Leu

Gln

335

His

Gly

Gln

Val

Ala

Leu

Ala

Arg

240

Val

Val

Asp

Glu

Thr

320

Ala

Gly

Lys

Asp



His

385

Gly

Gln

Asn

Leu

Ser

465

Pro

Ile

Leu

Val

Val

545

Asp

Ala

370

Gly

Lys

Asp

Gly

Cys

450

Asn

Val

Ala

Leu

Ala

530

Ala

His

Val

Leu

Gln

His

Gly

435

Gln

Asn

Leu

Ser

Pro

515

Ile

Gln

Leu

Lys

Thr

Ala

Gly

420

Lys

Asp

Gly

Cys

Asn

500

Val

Ala

Leu

Val

Lys
580

Pro

Leu

405

Leu

Gln

His

Gly

Gln

485

Gly

Leu

Ser

Ser

Ala

565

Gly

Asp

390

Glu

Thr

Ala

Gly

Lys

470

Asp

Gly

Cys

Asn

Arg

550

Leu

Leu

375

Gln

Thr

Pro

Leu

Leu

455

Gln

His

Gly

Gln

Ile

535

Pro

Ala

Pro

Val

Val

Asp

Glu

440

Thr

Ala

Gly

Lys

Asp

520

Gly

Asp

Cys

His

Val

Gln

Gln

425

Thr

Pro

Leu

Leu

Gln

505

His

Gly

Pro

Leu

Ala
585

Ala

Arg

410

Val

Val

Asp

Glu

Thr

490

Ala

Gly

Lys

Ala

Gly

570

Pro

Ile

395

Leu

Val

Gln

Gln

Thr

475

Pro

Leu

Leu

Gln

Leu

555

Gly

Glu

380

Ala

Leu

Ala

Arg

Val

460

Val

Asp

Glu

Thr

Ala

540

Ala

Arg

Leu

Ser

Pro

Ile

Leu

445

Val

Gln

Gln

Thr

Pro

525

Leu

Ala

Pro

Ile

Asn

Val

Ala

430

Leu

Ala

Arg

Val

Val

510

Asp

Glu

Leu

Ala

Arg
590

Ile

Leu

415

Ser

Pro

Ile

Leu

Val

495

Gln

Gln

Ser

Thr

Met

575

Arg

Gly

400

Cys

Asn

Val

Ala

Leu

480

Ala

Arg

Val

Ile

Asn

560

Asp

Val



Asn

Val

Gly

625

Asn

Leu

Lys

Val

Tyr

705

Ala

Lys

Glu

Ile

Gly

785

Lys

Arg

Gly

610

Phe

Val

His

Val

Thr

690

Pro

Phe

Glu

Leu

Asn

770

Asp

Val

Arg

595

Gly

Ala

Leu

Asn

Gly

675

Arg

Leu

Ser

Leu

Lys

755

Lys

Gly

Gly

Ile

Ser

Asp

Arg

Lys

660

Thr

Phe

Ile

Leu

Val

740

Lys

Asn

Ser

Val

Gly

Ser

Ala

Ser

645

Asp

Ile

Glu

Thr

Met

725

Arg

Ala

Ile

Phe

Arg

Glu

Arg

Glu

630

Gly

Lys

Tyr

Asp

Gln

710

Glu

Ile

Phe

Pro

Val

790

Leu

Arg

Arg

615

Gly

Tyr

Ser

Asn

Leu

695

Lys

Asn

Lys

Pro

Asn

775

Val

Arg

Thr

600

Glu

Cys

Arg

Ile

Ala

680

Lys

Leu

Lys

Ala

Glu

760

Leu

Glu

Phe

Ser

Ser

Phe

Thr

Leu

665

Gly

Val

Gly

Glu

Lys

745

Asn

Lys

Leu

Gly

His

Ile

Arg

Arg

650

Glu

Asp

Ile

Asp

His

730

Met

Ile

Trp

Lys

Ile

Arg

Asn

Leu

635

Leu

Asn

Asn

Ile

Tyr

715

Leu

Asn

Ser

Leu

Lys

795

Thr

Val

Pro

620

Asp

Ser

Ile

Ala

Asp

700

Lys

Lys

Trp

Lys

Ala

780

Arg

Gln

Ala

605

Trp

Ile

Phe

Gln

Val

685

His

Leu

Glu

Gly

Glu

765

Gly

Arg

His

Ile

Ile

His

Glu

Ser

670

Arg

Phe

Phe

Asn

Leu

750

Arg

Phe

Ser

Ile

Ser

Leu

Asn

Ile

655

Thr

Leu

Glu

Lys

Gly

735

Asn

Pro

Thr

Pro

Arg

Arg

Thr

Ala

640

Val

Trp

Gln

Lys

Gln

720

Ile

Asp

Leu

Ser

Val

800

Asp



Lys

Val

Lys

Thr

865

Ala

Glu

Gly

Asn

Glu

Phe

850

Leu

Lys

Ile

Arg

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

<220>
<223>

<400>

Leu Met
820

Asn Asn
835

Ser Asp

Ile Gly

Leu Ile

Lys Lys

900

19
914
PRT

805

Asn

Lys

Ile

Val

Glu

885

Ile

Ser

Ser

Asn

Lys

870

Glu

Lys

Leu

Glu

Asp

855

Leu

Lys

Leu

Artificial Sequence

Ile Thr
825

His Ser

840

Lys Ile

Glu Asp

Lys His

Asn Met
905

810

Tyr

Trp

Ile

Phe

Leu

890

Asn

Leu

Leu

Pro

Glu

875

Thr

Lys

Gly

Glu

Val

860

Asp

Glu

Gly

Cys

Phe

845

Phe

Trp

Ser

Arg

Gly

830

Ile

Gln

Cys

Gly

Val
910

815

Arg

Val

Glu

Lys

Leu

895

Phe

Made in Lab - synthesized megaTAL CBLB.A8 construct

19

Met Gly Ser Ala Pro Pro Lys

1

5

Thr Leu Gly Tyr Ser Gln Gln

20

Arg Ser Thr Val Ala Gln His

35

Thr His Ala His Ile Val Ala

Lys Lys

Gln Gln
25

His Glu
40

Leu Ser

Ile

Thr

Asn

Val

880

Asp

Ser

Arg Lys Val Val Asp Leu Arg

10

15

Glu Lys Ile Lys Pro Lys Val

30

Ala Leu Val Gly His Gly Phe

45

Gln His Pro Ala Ala Leu Gly



Thr

65

Thr

Ala

Leu

Val

Ala

145

Gly

Leu

Ser

Pro

Ile

225

Leu

Val

50

Val

His

Leu

Gln

Thr

130

Pro

Gly

Cys

Asn

Val

210

Ala

Leu

Ala

Ala

Glu

Glu

Leu

115

Ala

Leu

Gly

Gln

Asn

195

Leu

Ser

Pro

Ile

Val

Asp

Ala

100

Asp

Met

Asn

Lys

Asp

180

Gly

Cys

Asn

Val

Ala
260

Thr

Ile

85

Leu

Thr

Glu

Leu

Gln

165

His

Gly

Gln

Gly

Leu

245

Ser

Tyr

70

Val

Leu

Gly

Ala

Thr

150

Ala

Gly

Lys

Asp

Gly

230

Cys

Asn

55

Gln

Gly

Thr

Gln

Val

135

Pro

Leu

Leu

Gln

His

215

Gly

Gln

Gly

His

Val

Asp

Leu

120

His

Asp

Glu

Thr

Ala

200

Gly

Lys

Asp

Gly

Ile

Gly

Ala

105

Val

Ala

Gln

Thr

Pro

185

Leu

Leu

Gln

His

Gly
265

Ile

Lys

90

Gly

Lys

Ser

Val

Val

170

Asp

Glu

Thr

Ala

Gly

250

Lys

Thr

75

Gln

Glu

Ile

Arg

Val

155

Gln

Gln

Thr

Pro

Leu

235

Leu

Gln

60

Ala

Trp

Leu

Ala

Asn

140

Ala

Arg

Val

Val

Asp

220

Glu

Thr

Ala

Leu

Ser

Arg

Lys

125

Ala

Ile

Leu

Val

Gln

205

Gln

Thr

Pro

Leu

Pro

Gly

Gly

110

Arg

Leu

Ala

Leu

Ala

190

Arg

Val

Val

Asp

Glu
270

Glu

Ala

95

Pro

Gly

Thr

Ser

Pro

175

Ile

Leu

Val

Gln

Gln

255

Thr

Ala

80

Arg

Pro

Gly

Gly

Asn

160

Val

Ala

Leu

Ala

Arg

240

Val

Val



Gln

Gln

Thr

305

Pro

Leu

Leu

Gln

His

385

Gly

Gln

Asn

Leu

Ser

465

Pro

Arg

Val

290

Val

Asp

Glu

Thr

Ala

370

Gly

Lys

Asp

Gly

Cys

450

Asn

Val

Leu

275

Val

Gln

Gln

Thr

Pro

355

Leu

Leu

Gln

His

Gly

435

Gln

Asn

Leu

Leu

Ala

Arg

Val

Val

340

Asp

Glu

Thr

Ala

Gly

420

Lys

Asp

Gly

Cys

Pro

Ile

Leu

Val

325

Gln

Gln

Thr

Pro

Leu

405

Leu

Gln

His

Gly

Gln

Val

Ala

Leu

310

Ala

Arg

Val

Val

Asp

390

Glu

Thr

Ala

Gly

Lys

470

Asp

Leu

Ser

295

Pro

Ile

Leu

Val

Gln

375

Gln

Thr

Pro

Leu

Leu

455

Gln

His

Cys

280

Asn

Val

Ala

Leu

Ala

360

Arg

Val

Val

Asp

Glu

440

Thr

Ala

Gly

Gln

Ile

Leu

Ser

Pro

345

Ile

Leu

Val

Gln

Gln

425

Thr

Pro

Leu

Leu

Asp

Gly

Cys

Asn

330

Val

Ala

Leu

Ala

Arg

410

Val

Val

Asp

Glu

Thr

His

Gly

Gln

315

Gly

Leu

Ser

Pro

Ile

395

Leu

Val

Gln

Gln

Thr

475

Pro

Gly

Lys

300

Asp

Gly

Cys

Asn

Val

380

Ala

Leu

Ala

Arg

Val

460

Val

Asp

Leu

285

Gln

His

Gly

Gln

Asn

365

Leu

Ser

Pro

Ile

Leu

445

Val

Gln

Gln

Thr

Ala

Gly

Lys

Asp

350

Gly

Cys

Asn

Val

Ala

430

Leu

Ala

Arg

Val

Pro

Leu

Leu

Gln

335

His

Gly

Gln

Ile

Leu

415

Ser

Pro

Ile

Leu

Val

Asp

Glu

Thr

320

Ala

Gly

Lys

Asp

Gly

400

Cys

Asn

Val

Ala

Leu

480

Ala



Ile

Leu

Val

Val

545

Asp

Ala

Asn

Val

Gly

625

Asn

Leu

Lys

Val

Ala

Leu

Ala

530

Ala

His

Val

Arg

Gly

610

Phe

Asp

His

Val

Thr
690

Ser

Pro

515

Ile

Gln

Leu

Lys

Arg

595

Gly

Ala

Leu

Asn

Gly

675

Arg

Asn

500

Val

Ala

Leu

Val

Lys

580

Ile

Ser

Asp

Arg

Lys

660

Thr

Phe

485

Gly

Leu

Ser

Ser

Ala

565

Gly

Gly

Ser

Ala

Ala

645

Asp

Ile

Glu

Gly

Cys

Asn

Arg

550

Leu

Leu

Glu

Arg

Glu

630

Gly

Lys

Tyr

Asp

Gly

Gln

Ile

535

Pro

Ala

Pro

Arg

Arg

615

Gly

Tyr

Ser

Asn

Leu
695

Lys

Asp

520

Gly

Asp

Cys

His

Thr

600

Glu

Cys

Arg

Ile

Ala

680

Lys

Gln

505

His

Gly

Pro

Leu

Ala

585

Ser

Ser

Phe

Thr

Leu

665

Gly

Val

490

Ala

Gly

Lys

Ala

Gly

570

Pro

His

Ile

Arg

Arg

650

Glu

Asp

Ile

Leu

Leu

Gln

Leu

555

Gly

Glu

Arg

Asn

Leu

635

Leu

Asn

Asn

Ile

Glu

Thr

Ala

540

Ala

Arg

Leu

Val

Pro

620

Asp

Ala

Ile

Ala

Gly
700

Thr

Pro

525

Leu

Ala

Pro

Ile

Ala

605

Trp

Ile

Phe

Gln

Val

685

His

Val

510

Asp

Glu

Leu

Ala

Arg

590

Ile

Ile

Arg

Glu

Ser

670

Arg

Phe

495

Gln

Gln

Ser

Thr

Met

575

Arg

Ser

Leu

Asn

Ile

655

Thr

Leu

Glu

Arg

Val

Ile

Asn

560

Asp

Val

Arg

Thr

Ala

640

Val

Trp

Gln

Lys



Tyr

705

Ala

Lys

Glu

Ile

Gly

785

Ile

Lys

Val

Lys

Thr

865

Ala

Glu

Gly

Pro

Phe

Glu

Leu

Asn

770

Asp

Val

Asn

Glu

Phe

850

Leu

Lys

Ile

Arg

Leu

Ser

Leu

Lys

755

Lys

Gly

Arg

Leu

Asn

835

Ser

Ile

Leu

Lys

Ile

Val

Val

740

Lys

Asn

Ser

Val

Met

820

Asn

Asp

Gly

Ile

Lys
900

Thr

Met

725

Arg

Ala

Ile

Phe

Arg

805

Asn

Lys

Ile

Val

Glu

885

Ile

Gln

710

Glu

Ile

Phe

Pro

Met

790

Leu

Ser

Ser

Asn

Lys

870

Glu

Lys

Lys

Asn

Lys

Pro

Asn

775

Val

Arg

Leu

Glu

Asp

855

Leu

Lys

Leu

Leu

Lys

Ala

Glu

760

Leu

Glu

Phe

Ile

His

840

Lys

Glu

Lys

Asn

Glu

Lys

745

Asn

Lys

Leu

Ser

Thr

825

Ser

Ile

Asp

His

Met
905

Asp

His

730

Met

Ile

Trp

Met

Ile

810

Tyr

Trp

Ile

Phe

Leu

890

Asn

Tyr

715

Leu

Asn

Ser

Leu

Lys

795

Ser

Leu

Leu

Pro

Glu

875

Thr

Lys

Lys

Lys

Trp

Lys

Ala

780

Asn

Gln

Gly

Glu

Val

860

Asp

Glu

Gly

Leu

Glu

Gly

Glu

765

Gly

Lys

His

Cys

Phe

845

Phe

Trp

Ser

Arg

Phe

Asn

Leu

750

Arg

Phe

Asn

Ile

Gly

830

Ile

Gln

Cys

Gly

Val
910

Lys

Gly

735

Asn

Pro

Thr

Asn

Arg

815

Arg

Val

Glu

Lys

Leu

895

Phe

Gln

720

Ile

Asp

Leu

Ser

Val

800

Asp

Ile

Thr

Asn

Val

880

Asp

Ser



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

<400>

20

22

DNA

Homo sapiens

20

ctgtaagata ttcccatccc ca

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

<400>

21

13

DNA

Homo sapiens

21

ttgttatgag gta

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

<400>

ttgttatgag gtatggtctg taagatattc ccatcccca

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

<400>

22

39

DNA

Homo sapiens

22

23

22

DNA

Homo sapiens

23

ctgtaagata ttcaaccttt ta

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

<400>

24

22

DNA

Homo sapiens

24

tttccactta ttcccatccc ca

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

<400>

25

22

DNA

Homo sapiens

25

22

13

39

22

22



ctgtaagata ttctacgtct gc 22

<210> 26

<211> 22

<212> DNA

<213> Homo sapiens

<400> 26
cttccaggaa ttcccatccc ca 22

<21e> 27

<211> 22

<212> DNA

<213> Homo sapiens

<400> 27
ctgtaagata ttccacaggc tc 22

<210> 28

<211> 22

<212> PRT

<213> Homo sapiens

<400> 28

Thr Gly Thr Cys Cys Ala Ala Thr Ala Ala Thr Thr Cys Cys Cys Ala
1 5 10 15

Thr Cys Cys Cys Cys Ala
20

<21e> 29

<211> 22

<212> DNA

<213> Homo sapiens

<400> 29
ctgtaagata ttcaccgatt tt 22

<210> 30

<211> 7244

<212> DNA

<213> Artificial Sequence

<220>
<223> Made in Lab - synthesized I-Onul variant CBLB.E3 surface display
plasmid



<400> 30
gacgaaaggg

cttaggacgg
atttgggaat
aaataaagaa
atttcaacaa
gatatacatt
tctacacaga
aaaggtagta
attttttctt
atttaaatta
ggaaatgtgc
ctcatgagac
attcaacatt
gctcacccag
ggttacatcg
cgttttccaa
gacgcceggec
tactcaccag
gctgccataa
ccgaaggagc
tgggaaccgg
gcaatggcaa
caacaattaa
cttccggctg
atcattgcag

ggcagtcagg

attaagcatt

cctcgtgata
atcgcttgcc
ttactctgtg
ggtagaagag
aaagcgtact
cgattaacga
caagatgaaa
tttgttggceg
taatttcttt
taattatttt
gcggaacccc
aataaccctg
tccgtgtcgc
aaacgctggt
aactggatct
tgatgagcac
aagagcaact
tcacagaaaa
ccatgagtga
taaccgcttt
agctgaatga
caacgttgcg
tagactggat
gctggtttat
cactggggcc
caactatgga

ggtaactgtc

cgcctatttt
tgtaacttac
tttatttatt
ttacggaatg
ttacatatat
taagtaaaat
caattcggca
atccccctag
ttttactttc
tatagcacgt
tatttgttta
ataaatgctt
ccttattccc
gaaagtaaaa
caacagcggt
ttttaaagtt
cggtcgecgc
gcatcttacg
taacactgcg
ttttcacaac
agccatacca
caaactatta
ggaggcggat
tgctgataaa
agatggtaag
tgaacgaaat

agaccaagtt

tataggttaa
acgcgcctcg
tttatgtttt
aagaaaaaaa
atttattaga
gtaaaatcac
ttaatacctg
agtcttttac
tatttttaat
gatgaaaagg
tttttctaaa
caataatatt
ttttttgcegg
gatgctgaag
aagatccttg
ctgctatgtg
atacactatt
gatggcatga
gccaacttac
atgggggatc
aacgacgagc
actggcgaac
aaagttgcag
tctggagccg
ccctcccgta
agacagatcg

tactcatata

tgtcatgata
tatcttttaa
gtatttggat
aataaacaaa
caagaaaagc
aggattttcg
agagcaggaa
atcttcggaa
ttatatattt
acccaggtgg
tacattcaaa
gaaaaaggaa
cattttgcct
atcagttggg
agagttttcg
gcgecggtatt
ctcagaatga
cagtaagaga
ttctgacaac
atgtaactcg
gtgacaccac
tacttactct
gaccacttct
gtgagcgtgg
tcgtagttat
ctgagatagg

tactttagat

ataatggttt
tgatggaata
tttagaaagt
ggtttaaaaa
agattaaata
tgtgtggtct
gagcaagata
aacaaaaact
atattaaaaa
cacttttcgg
tatgtatccg
gagtatgagt
tcctgttttt
tgcacgagtg
ccccgaagaa
atcccgtatt
cttggttgag
attatgcagt
gatcggagga
ccttgatcgt
gatgcctgta
agcttcccgg
gcgectcecggcec
gtctcgcggt
ctacacgacg
tgcctcactg

tgatttaaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



cttcattttt
atcccttaac
tcttcttgag
ctaccagcgg
ggcttcagca
cacttcaaga
gctgctgcca
gataaggcgc
acgacctaca
gaagggagaa
agggagcttc
tgacttgagc
agcaacgcgg
cctgcgttat
gctcgccgea
ccaatacgca
aggtttcccg
cattaggcac
agcggataac
aaccctcact
atatccattc
aaccaaaaca
ttcaaaaatt
ggcattacca
tggaaatgta
taatacgctt

acagccctcc

aatttaaaag
gtgagttttc
atcctttttt
tggtttgttt
gagcgcagat
actctgtagc
gtggcgataa
agcggtcggg
ccgaactgag
aggcggacag
caggggeggaa
gtcgattttt
cctttttacg
cccctgattc
gccgaacgac
aaccgcctct
actggaaagc
cccaggcecttt
aatttcacac
aaagggaaca
tcaattagct
attttagaag
cttacttttt
ccatatacat
aagagcccca

aactgctcat

gaaggaagac

gatctaggtg
gttccactga
tctgcgcgta
gccggatcaa
accaaatact
accgcctaca
gtcgtgtctt
ctgaacgggg
atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
gttcctggcc
tgtggataac
cgagcgcagc
ccccgegegt
gggcagtgag
acactttatg
aggaaacagc
aaagctgggt
ctaccacagt
tactttcact
ttttggatgg
atccatatac
ttatcttagc
tgctatattg

tctcctccgt

aagatccttt
gcgtcagacc
atctgctgct
gagctaccaa
gtccttctag
tacctcgctc
accgggttgg
ggttcgtgca
cgtgagcatt
agcggeages
ctttatagtc
tcagggggsc
ttttgctggc
cgtattaccg
gagtcagtga
tggccgattc
cgcaacgcaa
cttccggctc
tatgaccatg
acccgacagg
gtgtgaacca
ttgtaactga
acgcaaagaa
atatccatat
ctaaaaaaac
aagtacggat

gcgtcctcegt

ttgataatct
ccgtagaaaa
tgcaaacaaa
ctctttttcc
tgtagccgta
tgctaatcct
actcaagacg
cacagcccag
gagaaagcgc
tcggaacagg
ctgtcgggtt
cgagcctatg
cttttgctca
cctttgagtg
gcgaggaagc
attaatgcag
ttaatgtgag
ctatgttgtg
attacgccaa
ttatcagcaa
atgtatccag
gctgtcattt
gtttaataat
ctaatcttac
cttctctttg
tagaagccgc

cttcaccggt

catgaccaaa
gatcaaagga
aaaaccaccg
gaaggtaact
gttaggccac
gttaccagtg
atagttaccg
cttggagcga
cacgcttccc
agagcgcacg
tcgccacctc
gaaaaacgcc
catgttcttt
agctgatacc
ggaagagcgc
ctggcacgac
ttacctcact
tggaattgtg
gctcggaatt
caacacagtc
caccacctgt
atattgaatt
catattacat
ttatatgttg
gaactttcag
cgagcgggtg

cgcgttectg

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



aaacgcagat
tttatggtta
gaatcaaatt
taattaatca
cataaccact
taataaaaga
tttcaatatt
aaatcccctc
ccaacgggaa
attgcggttc
ttaaggacaa
tgcaggctag
gctccatcaa
acatccgcaa
tactgcacaa
caatctacaa
aagtgattat
agttgtttaa
ttaaggagct
aagcatttcc
tcaaatggct
gaagaagccc
acaagaacct
acaaatctga
agatcattcc
attggtgcaa

atgagattaa

gtgcctcgeg
tgaagaggaa
aacaaccata
gcgaagcgat
ttaactaata
tcgaatccta
ttctgttatt
accaacttta
ggcaatgcaa
tcacccctca
tagctcgacg
tggtggagga
cccatggatt
cgcaaacgat
caaggacaaa
cgcgggcegac
cgaccacttc
acaggcattc
cgtacgaatc
agagaacatt
ggctggattc
cgtcaaggta
gatgaattca
gcacagttgg
ggtattccag
ggttgccaaa

gaaaatcaag

ccgcactgct
aaattggcag
ggatgataat
gatttttgat
ctttcaacat
cttcatacat
gcttcagttt
gaatcgacgc
ggagtttttg
acaactagca
attgaaggta
ggctctggtg
ctgactggtt
ttaagagccg
tcgattctgg
aacgcagtca
gagaaatatc
agcgtcatgg
aaagctaaga
agcaaagagc
acatctggtg
ggagtgcggc
ttgataacat
ctcgaattca
gaaaatactc
ttgatcgaag

ctgaacatga

ccgaacaata
taacctggcc
gcgattagtt
ctattaacag
tttcggtttg
tttcaattaa
tagcacagga
cgtactcttt
aatattacaa
aaggcagccc
gatacccata
gaggcggtag
tcgctgatgc
gatacagaac
agaatatcca
gactgcaagt
cgctgataac
agaacaaaga
tgaattgggsg
gctcccttat
acggctcgtt
tgcgattcag
acctaggctg
ttgtaacaaa
tgattggcgt
agaagaaaca

acaaaggtcg

aagattctac
ccacaaacct
ttttagcctt
atatataaat
tattacttct
gatgcagtta
actgacaact
gtcaacgact
atcagtaacg
cataaacaca
cgacgttcca
cggaggcgga
cgaaggatgc
tagactggcc
gtcgacttgg
cacacgtttc
acagaaattg
acatcttaag
tctcaatgac
caataagaac
cgtggtggaa
catcacccag
tggtcgtatc
attcagcgat
caaactcgag
cctgaccgaa

tgtcttctct

aatactagct
tcaaatgaac
atttctgggg
gcaaaaactg
tattcaaatg
cttcgectgtt
atatgcgagc
actattttgg
tttgtcagta
cagtatgttt
gactacgctc
gggtcggcta
ttccgactag
ttcgaaatcg
aaggtcggca
gaagatttga
ggcgattaca
gagaatggga
gaattgaaaa
attccgaatc
ctaaagaaga
cacatcagag
gttgagaata
atcaacgaca
gactttgaag

tccggtttgg

agaggcggtt

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860



ccagaagcgg
ctggagagca
tcagtgaaga
aatgaagatc
tttagctcgt
gtaatatcct
tcacttctat
ttgttataaa
atcctaagag
gtcgttttac
gcacatcccc
caacagttgc
cgggtgtggt
ctttcgettt
atcgggggct
ttgattaggg
tgacgttgga
accctatctc
taaaaaatga
caatttcctg
agtgcacaaa
gacgaaattt
atcaacacca
accagctaac
cgagttccaa
cgaatgaggt

tcttttaata

atctggtact
aaagttgatt
ggatctcagt
tgataacaac
acaaaataca
tttctatttt
acactaaaaa
ttcctataat
aattgagctc
aacgtcgtga
ctttcgccag
gcagcctgaa
ggttacgcgc
cttcccttcc
ccctttaggg
tgatggttca
gtccacgttc
ggtctattct
gctgatttaa
atgcggtatt
caatacttaa
gctattttgt
ataacgccat
ataaaatgta
tccaaaagtt
ttctgtgaag

actggcaaac

ggcgaacaga
tctgaggagg
ggaacggecyg
agtgtagatg
atatactttt
tcgttccgtt
actaagacaa
ttatcctatt
caattcgccc
ctgggaaaac
ctggcgtaat
tggcgaatgg
agcgtgaccg
tttctcgcca
ttccgattta
cgtagtgggc
tttaatagtg
tttgatttat
caaaaattta
ttctccttac
ataaatacta
tagagtcttt
ttaatctaag
agctttcggg
cacctgtccc
ctgcactgag

cgaggaactc

aactcataag
atttgtcggg
aacaaaagtt
taacaaaatc
catttctccg
accaacttta
ttttaatttt
agtagctaaa
tatagtgagt
cctggegtta
agcgaagagg
acgcgccctg
ctacacttgc
cgttcgeccgg
gtgctttacg
catcgccctg
gactcttgtt
aagggatttt
acgcgaattt
gcatctgtgc
ctcagtaata
tacaccattt
cgcatcacca
gctctcttgc
acctgcttct
tagtatgttg

ttggtattct

cgaagaagac
aaccggggasg
gatctcggag
gactttgttc
taaacaacat
cacatacttt
gctgecctgcec
aaaagatgaa
cgtattacaa
cccaacttaa
cccgcaccga
tagcggcgca
cagcgcccta
ctttccccgt
gcacctcgac
atagacggtt
ccaaactgga
gccgatttcg
taacaaaata
ggtatttcac
acctatttct
gtctccacac
acattttctg
cttccaaccc
gaatcaaaca
cagtcttttg

tgccacgact

cttagcggga
cagaagttaa
gaagacttat
ccactgtact
gttttcccat
atatagctat
atatttcaat
tgtgaatcga
ttcactggcc
tcgccttgca
tcgectttcc
ttaagcgcgg
gcgecccgctc
caagctctaa
cccaaaaaac
tttcgccctt
acaacactca
gcctattggt
ttaacgttta
accgcaggca
tagcattttt
ctccgcttac
gcgtcagtcc
agtcagaaat
agggaataaa
gaaatacgag

catctccatg

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480



cagttggacg
attacgaaac
aagacttgaa
tataataccc
caagccgcaa
ccaagctgcc
tccctcttgg
gaaaagctcc
ttccactact
ttaaatgctt
ctgctctgat
ctgacgggct
ctgcatgtgt
<210>
<211>

<212>
<213>

31

RNA

<220>

<223>

<400> 31
augggauccg

agucagcagc

gaggcacugg

gcagcguuag

acacacgaag

uugcucacgg

gugaagauug

gcacugacgg

ggcggegeegua

2748

acatcaatgc
acgccaacca
attttccttg
agcaagtcag
actttcacca
tttgtgtgct
ccctctectt
ggatcaagat
gccatctggc
cctatattat
gccgcatagt
tgtctgctcc

cagaggtttt

cgccaccuaa
agcaagagaa
ugggccaugg
ggaccgucgc
acaucguugg
augcgggega
caaaacgugg
gugccccccu

aacaggcuuu

cgtaatcatt
agtatttcgg
caataaccgg
catcggaatc
atggaccaga
taatcacgta
ttcttttttc
tgtacgtaag
gtcataactg
atatatagta
taagccagcc
cggcatccgc

caccgtcatc

Artificial Sequence

Made in Lab - synthesized

gaagaaacgc

gaucaaaccg

guuuacacac

ugucacguau

cgucggcaaa

guugagaggu

cggcgugacc

gaacuuaaca

ggagacggua

gaccagagcc
agtgcctgaa
gtcaattgtt
aagagcacat
actacctgtg
tactcacgtg
gaccgaatta
gtgacaagct
caaagtacac
atgtcgttta
ccgacacccg
ttacagacaa

accgaaacgc

aaaacatcct
ctatttttat
ctctttctat
tctgecggect
aaattaataa
ctcaatagtc
attcttaatc
atttttcaat
atatattacg
tggtgcactc
ccaacacccg
gctgtgaccg

gcga

megaTAL CBLB.E3 mRNA

aaagucgugg

aaggugcguu

gcgcacaucg

CcagcCacCauaa

cagugguccg

ccgeccguuac

gCaauggagsg

cccgaucaag

cagcgguuau

aucuacgcac

cgacaguggc

uugcgcucag

ucacggcguu

gcgcacgegce

aguuggacac

cagugcaugc

ugguagcgau

ugccgguacu

ccttaggttg
atgcttttac
tgggcacaca
ctgtgctctg
cagacatact
accaatgccc
ggcaaaaaaa
aaagaatatc
atgctgtcta
tcagtacaat
ctgacgcgcc

tctccgggag

gcucggcuac
gcagcaccac
ccaacacccg
gccagaggeg
ccuggaggcc
aggccaacuu
aucgcgcaau
agcgucaaac

cugccaggac

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7244

60

120

180

240

300

360

420

480

540



cacggauuga

cuagagacug

cagguagucg

cuccugccag

uccaauggug

caagaccacg

caagcccuug

ccggaucagg

cagcgccucu

auugcaucua

uuaugucagg

gguaagcaag

uugacgccug

accguacagc

guagcuaucg

ccaguacuuu

gguggeeeea

cauggucuga

cuagagagca

gaccaccucg

ggauugccgc

ucccaucgcg

uggauucuga

aacgauuuaa

gacaaaucga

ggcgacaacg

cacuucgaga

caccggacca

uccaacggcu

cuauagcuuc

ugcucugcca

gcgggaaaca

gccucacgcec

aaacggucca

ucguagccau

ugccuguguu

acaauggugg

aucauggccu

cacuggagac

aucagguugu

gacuucuccc

CCagCaauaa

gucaagacca

agcaggcgcu

caccugacca

uuguggccca

ucgccuuggc

acgcgccgga

uugcgauauc

cugguuucgc

gagccggaua

uucuggagaa

cagucagacu

aauauccgcu

agugguggcsg

ucuucccguu

aaauggaggs

agaccacgga

agcguuggaa

agaucaggug

gcgucuucug

ugcuucaaau

augccaggau

CaaacCaagcc

gacgcccgau

uguccagaga

ugcgauagcc

agucuugugc

cgguggaaaa

cggguugacu

ggaaacuguu

aguuguggcsg

gcugageegsg

cugccucggc

auugaucaga

uagaguggga

ugaugccgaa

cagaacuaga

uauccagucg

gcaagucaca

gauaacacag

auugcgucca

cuuugucagg

ggcaagcaag

cuuacaccag

acugugcaga

guagccauag

ccgguguugu

gggggeegeca

cacggcuuaa

uuggagacag

cagguagugg

uuguuacccg

agcaauaacg

caagaucacg

caggcccugg

ccggaucaag

cagagacugc

auagccagua

ccugauccgg

ggacguccug

agagucaauc

ggaagcucgc

ggaugcuucc

cuggccuucg

acuuggaagg

cguuucgaag

aaauugggcg

acaacggagg

aucaugggcu

cacuggagac

aucaaguggu

gacuguuacc

cgucgaacau

gccaggacca

aacaggcgcu

CCCcCagacca

ugcaacgauu

Caaucgcauc

uacuauguca

gagggaaaca

ggcuuacucc

aaaccguaca

ucgucgcgau

ugccuguacu

auaucggggs

cguuggccgc

ccauggaugc

gccguauugg

gcagagaguc

gacuagacau

aaaucguacu

ucggcacaau

auuugaaagu

auuacaaguu

caagcaggca

aaccccugau

uguucaacga

ugcuauugcc

ugucuugugu

uggugguaag

cggacuaacg

agagacaguc

aguuguggcu

acugccuguc

uaacauugga

agaucauggu

ggcucuugaa

ugaucaaguc

acgucuccuc

cgcgagcaau

uugucaggac

aaaacaggca

guugaccaac

agugaaaaag

cgaacgcacg

caucaaccca

ccgcaacgca

gcacaacaag

cuacaacgcg

gauuaucgac

guuuaaacag

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



gcauucagcg

cgaaucaaag

aacCauuagca

ggauucacau

aagguaggag

aauucauuga

aguuggcucg

uuccaggaaa

gccaaauuga

aucaagcuga

<210> 32

<211>

<212>
<213>

RNA

<220>

<223>

<400> 32
augggauccg

agucagcagc

gaggcacugg

gcagcguuag

acacacgaag

uugcucacgg

gugaagauug

gcacugacgg

ggcggegeegua

cacggauuga

cuagagacug

cagguagucg

2748

ucauggagaa

cuaagaugaa

aagagcgcuc

cuggugacgg

ugcggeugesg

uaacauaccu

aauucauugu

auacucugau

ucgaagagaa

aCaugaacaa

cgccaccCuaa

agcaagagaa

ugggccaugg

ggaccgucgc

acaucguugg

augcggggga

caaaacgugg

gugccccccu

aacaggcuuu

caccggacca

uccaacggcu

cuauagcuuc

Caaagaacau

uuggggucuc

cCcuuaucaau

cucguucgug

auucagcauc

aggcuguggu

aaCaaaauuc

uggcgucaaa

gaaacaccug

aggucguguc

Artificial Sequence

Made in Lab - synthesized

gaagaaacgc

gaucaaaccg

guuuacacac

ugucacguau

cgucggcaaa

guugagaggu

cggcgugacc

gaacuuaaca

ggagacggua

agugguggcsg

ucuucccguu

aaauggaggg

cuuaaggaga

aaugacgaau

daagaacauuc

guggaacuaa

acccagcaca

cguaucguug

agcgauauca

cucgaggacu

accgaauccg

uucagcggcc

augggauuaa

ugaaaaaagc

Cgaaucucaa

agaagagaag

ucagagacaa

agaauaacaa

acgacaagau

uugaagauug

guuuggauga

gcugauaa

megaTAL CBLB.A8 mRNA

aaagucgugg

aaggugcguu

gcgcacaucg

CcagCacCauaa

cagugguccg

ccgeccguuac

gCaauggagsg

cccgaucaag

cagcgguuau

auugcgucca

cuuugucagg

ggcaagcaag

aucuacgcac

cgacaguggc

uugcgcucag

ucacggcguu

gcgcacgegce

aguuggacac

cagugcaugc

ugguagcgau

ugccgguacu

acaacggagg

aucaugggcu

cacuggagac

ggagcucgua

auuuccagag

auggcuggcu

aagccccguc

gaaccugaug

aucugagcac

cauuccggua

gugcaagguu

gauuaagaaa

gcucggcuac

gcagcaccac

CCaacacccg

gccagaggcesg

ccuggaggcc

aggccaacuu

aucgcgcaau

agcgucaaac

cugccaggac

caagcaggca

aaccccugau

uguucaacga

2220

2280

2340

2400

2460

2520

2580

2640

2700

2748

60

120

180

240

300

360

420

480

540

600

660

720



cuccugccag

uccaauggug

caagaccacg

caagcccuug

ccggaucagg

cagcgccucu

auugcaucua

uuaugucagg

gguaagcaag

uugacgccug

accguacagc

guagcuaucg

ccaguacuuu

gguggeeeea

cauggucuga

cuagagagca

gaccaccucg

ggauugccgc

ucccaucgcg

uggauucuga

aacgauuuaa

gacaaaucga

ggcgacaacg

cacuucgaga

gcauucagcg

cgaaucaaag

aacCauuagca

ugcucugcca

gcgggaaaca

gccucacgcec

aaacggucca

ucguagccau

ugccuguguu

acaauggugg

aucauggccu

cacuggagac

aucagguugu

gacuucuccc

CCagCaauaa

gucaagacca

agcaggcgceu

caccugacca

uuguggccca

ucgccuuggc

acgcgccgga

uugcgauauc

cugguuucgc

gagccggaua

uucuggagaa

cagucagacu

aauauccgcu

ucauggagaa

cuaagaugaa

aagagcgccc

agaccacgga

agcguuggaa

agaucaggug

gcgucuucug

ugcuucaaau

augccaggau

CaaacCaagcc

gacgcccgau

uguccagaga

ugcgauagcc

agucuugugc

cgguggaaaa

cggguugacu

ggaaacuguu

aguuguggcg

gcugagecegsg

cugccucggc

auugaucaga

uagaguggga

ugaugccgaa

cagaacuaga

uauccagucg

gcaagucaca

gauaacacag

Caaagaacau

uuggggucuc

cCcuuaucaau

cuuacaccag

acugugcaga

guagccauag

ccgguguugu

gggeggeeeca

cacggcuuaa

uuggagacag

cagguagugg

uuguuacccg

agcaauaacg

caagaucacg

caggcccugg

ccggaucaag

cagagacugc

auagccagua

ccugauccgg

ggacguccug

agagucaauc

ggaagcucgc

ggaugcuucc

cuggccuucg

acuuggaagg

cguuucgaag

aaauugggcg

cuuaaggaga

aaugacgaau

aagaacaucc

aucaaguggu

gacuguuacc

cgucgaacau

gccaggacca

aacaggcgcu

CCCcCagacca

ugcaacgauu

Caaucgcauc

uacuauguca

gagggaaaca

ggcuuacucc

aaaccguaca

ucgucgcgau

ugccuguacu

auaucggggs

cguuggccgc

ccauggaugc

gccguauugg

gcagagaguc

gacuagacau

aaaucguacu

ucggcacaau

auuugaaagu

auuacaaguu

augggauuaa

ugaaaaaagc

Caaaucucaa

ugcuauugcc

ugucuugugu

uggugguaag

cggacuaacg

agagacaguc

aguuguggcu

acugccuguc

uaacauugga

agaucauggu

ggcucuugaa

ugaucaaguc

acgucuccuc

cgcgagcaau

uugucaggac

aaaacaggca

guugaccaac

agugaaaaag

cgaacgcacg

Ccaucaaccca

ccgcaacgca

gcacaacaag

cuacaacgcg

gauuaucggc

guuuaaacag

ggagcucgua

auuuccagag

auggcuggcu

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



ggauucacau

auuguacgug

aauucauuga

aguuggcucg

uuccaggaaa

gccaaauuga

aucaagcuga

<210> 33

<211>

<212>
<213>

RNA

<220>

<223>

<400> 33
augggauccg

ucccagcagc

gaggcacuug

gcggeucugg

acccacgagg

cuccugaccg

gugaagauug

gcucugaccg

ggcgegeeeca

cacggacuca

cucgaaacag

caaguggugsg

uugcucccag

uccaacggag

caggaccacg

2748

cuggugacgg

ugcgucugag

uaacauaccu

aauucauugu

auacucugau

ucgaagagaa

aCaugaacaa

cccccccgaa

agcaggaaaa

ugggacacgg

gaaccgucgc

auauuguggg

acgcaggaga

ccaagagagg

gagccccucu

agcaagcucu

cccccgauca

uccagcggcu

ccauagcguc

ugcuuugcca

gggggaagea

gcuugacccc

cucguucaug

auucucaauc

aggcuguggu

aaCaaaauuc

uggcgucaaa

gaaacaccug

aggucguguc

Artificial Sequence

guggaacuaa

ucccagcaca

cguaucguug

agcgauauca

cucgaggacu

accgaauccg

uucagcggcc

ugaagaauaa

ucagagacaa

agaauaacaa

acgacaagau

uugaagauug

guuuggauga

gcugauaa

gaauaacguu

gaaccugaug

aucugagcac

cauuccggua

gugcaagguu

gauuaagaaa

Made in Lab - codon optimized megaTAL CBLB.E3 mRNA

aaagaagcgg aaaguggucg accuuagaac ccugggauac

gauuaagccg

auuuacccau

cgugaccuac

agugggaaag

gcuccgggga

cggcgucacc

gaaucugacu

ggaaacagug

aguaguggcc

guugccaguc

gaauggugga

ggaucacgga

ggcccucgaa

cgaccaagug

aagguccggu

gcccauaucg

CcagCauauaa

caguggagcg

ccuccacucc

gcuauggagsg

ccagaccaag

Caacgccucc

aucgcuucca

cugugccaag

ggcaagcaag

cugacaccug

acggugcaac

guggccaucg

caacaguggc

ucgcccuuuc

ucacugcgcu

gagcgagagc

aacucgacac

cggugcacgc

ucguggcaau

ugcccgugceu

acaacggugg

accacggguu

ccuuggaaac

accagguggu

ggcugcugcc

cgagcaauau

CcCagcaccac

ccagcauccg

gccugaagcu

gcuggaagcc

uggacagcuu

uucccggaac

cgcCauccaac

gugccaggac

aaaacaggcu

gacgccugac

cguucagagg

cgcaauugcc

ugugcucugu

ugguggaaag

2400

2460

2520

2580

2640

2700

2748

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



caggccuugg

ccagaucaag

caaagacugc

aucgccucaa

cugugucagg

ggcaagcagg

cugacuccgg

acuguccaac

guggcuauug

ccggucuugu

gguggaggua

cauggccuca

cuggagagca

gaccaucugg

ggacugcccc

ucccaccgcg

uggauccuca

aacgaucucc

gacaagagca

ggagauaacg

cacuucgaga

gcguucuccg

agaaucaagg

aacCaucucca

ggcuucacca

aaggugggasg

aacucgcuga

agacugugca

uggucgcgau

ugccgguguu

auaacggagg

accauggcuu

cacucgaaac

aucaggucgu

gccuucugcec

CCagCaacaa

gccaagacca

aaCaagcacu

cuccugauca

ucgucgccca

uggcccuggc

augccccuga

uggcgaucuc

ccggauucgc

gugcugggua

uucucgaaaa

cggugcgccu

aguacccucu

ucauggagaa

ccaagaugaa

aggagcgguc

gcggagaugsg

ugcgacugcg

ucaccuaccu

gagacuucug

cgcuucgaac

gugucaggau

aaaacaagcc

gacacccgac

cgugcagaga

ugcuaucgcc

cgucuugugu

cggcgeggaag

cgggcucacc

ggaaaccguc

aguggucgcc

gcuuucccgg

uugccuggegsg

gcugauucgg

cagagucggg

cgaugcagaa

ccggaccaga

cauccagucg

gcaagucacc

gaucacccaa

caaggaacac

cuggggccug

ccugaucaac

cucguucgug

guucuccauu

uggaugcggc

ccggugcucu

ggaggegegcea

cauggauuga

cucgagacug

cagguagucg

cugcucccgg

ucgaacaacg

caagaucacg

caagcccugg

ccggaucaag

cagaggcugc

auagccagca

ccagauccgg

ggaaggccag

cgagugaaca

ggaucgucca

ggguguuucc

cuggccuucg

accuggaaag

agguucgagg

aagcugggug

cucaaggaaa

aacgacgaac

daagaacaucc

gucgaacuga

acucagcaca

agaaucgugg

gccaagauca

aacaggcccu

cucccgauca

uucagcggcu

ccaucgcguc

ugcugugcca

ggggaaagca

ggcuuacucc

aaacugugca

ucgucgcuau

uuccgguccu

auaucggugg

ccecuggecgc

cgauggacgc

ggcggaucgg

gacgcgaguc

ggcuggauau

agaucgugcu

ugggaacuau

aucucaaggu

auuacaagcu

acggcauuaa

ucaagaaagc

CCaaccugaa

agaagaggcsg

uccgcgacaa

agaauaacaa

uggccuuacc

ggagacugug

gguggugecs

acugcccguc

caacaucggc

ggaccacggu

agcgcuugag

ggaccagguc

gcgeccuguug

cgcaucgaac

cugucaagac

gaaacaggca

uuugacgaac

cgugaagaag

cgaacggacc

caucaaccca

cagaaacgcg

gcacaacaag

cuacaacgcg

gaucaucgau

guucaagcag

agagcucgug

cuuccccgag

guggcucgeg

guccccagug

gaaccugaug

guccgagcac

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



uccuggcugg

uuccaggaaa
gccaagcuua
aucaagcuga
<210>
<211>

<212>
<213>

34

RNA

<220>

<223>

<400> 34
augggauccg

agucagcagc

gaggcacugg

gcagcguuag

acacacgaag

uugcucacgg

gugaagauug

gcacugacgg

ggcggegegua

cacggauuga

cuagagacug

cagguagucg

cuccugccag

uccaauggug

caagaccacg

caagcccuug

ccggaucagg

cagcgccucu

2748

aguucaucgu

acacccugau

ucgaagagaa

aCaugaacaa

cgccaccCuaa

agcaagagaa

ugggccaugg

ggaccgucgc

acaucguugg

augcggggga

caaaacgugg

gugccccccu

aacaggcuuu

caccggacca

uccaacggcu

cuauagcuuc

ugcucugcca

gcgggaaaca

gccucacgcec

aaacggucca

ucguagccau

ugccuguguu

gaccaaguuu

uggugucaaa

gaagcaccug

gggucgegug

Artificial Sequence

Made in Lab - synthesized

gaagaaacgc

gaucaaaccg

guuuacacac

ugucacguau

cgucggcaaa

guugagaggu

cggcgugacc

gaacuuaaca

ggagacggua

agugguggcsg

ucuucccguu

aaauggaggs

agaccacgga

agcguuggaa

agaucaggug

gcgucuucug

ugcuucaaau

augccaggau

ucggauauua augacaagau uauuccggug

cuggaggacu uugaggacug gugcaaggug

accgaguccg ggcuggacga gaucaagaag

uucuccgguc

gcugauag

megaTAL CBLB.D2 mRNA

aaagucgugg

aaggugcguu

gcgcacaucg

CcagCacCauaa

cagugguccg

ccgeccguuac

gcaauggagg

cccgaucaag

cagcgguuau

auugcgucca

cuuugucagg

ggcaagcaag

cuuacaccag

acugugcaga

guagccauag

ccgguguugu

gggeggeegeca

cacggcuuaa

aucuacgcac

cgacaguggc

uugcgcucag

ucacggcguu

gcgcacgegce

aguuggacac

cagugcaugc

ugguagcgau

ugccgguacu

acaacggagg

aucaugggcu

cacuggagac

aucaaguggu

gacuguuacc

cgucgaacau

gccaggacca

aacaggcgcu

CCCcCagacca

gcucggcuac

gcagcaccac

CCaacacccg

gccagaggcesg

ccuggaggcc

aggccaacuu

aucgcgcaau

agcgucaaac

cugccaggac

caagcaggca

aaccccugau

uguucaacga

ugcuauugcc

ugucuugugu

uggugguaag

cggacuaacg

agagacaguc

aguuguggcu

2580

2640

2700

2748

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



auugcaucua

uuaugucagg

gguaagcaag

uugacgccug

accguacagc

guagcuaucg

ccaguacuuu

gguggeeeea

cauggucuga

cuagagagca

gaccaccucg

ggauugccgc

ucccaucgcg

uggauucuga

aacguauuga

gacaaaucga

ggcgacaacg

cacuucgaga

gcauucagcg

cgaaucaaag

aacCauuagca

ggauucacau

auuguacgug

aauucauuga

aguuggcucg

uuccaggaaa

gccaaauuga

acaauggugg

aucauggccu

cacuggagac

aucagguugu

gacuucuccc

CCagCaauaa

gucaagacca

agcaggcgcu

caccugacca

uuguggccca

ucgccuuggc

acgcgccgga

uugcgauauc

cugguuucgc

ggucugguua

uucuggagaa

cagucagacu

aauauccgcu

ucauggagaa

cuaagaugaa

aagagcgccc

cuggugacgg

ugcgucugag

uaacauaccu

aauucauugu

auacucugau

ucgaagagaa

CaaacCaagcc

gacgcccgau

uguccagaga

ugcgauagcc

agucuugugc

cgguggaaaa

cggguugacu

ggaaacuguu

aguuguggcg

gcugageegsg

cugccucggc

auugaucaga

uagaguggga

ugaugccgaa

cagaacuaga

uauccagucg

gcaagucaca

gauaacacag

Caaagaacau

uuggggucuc

cCcuuaucaau

cucguucaug

auucucaauc

aggcuguggu

aaCaaaauuc

uggcgucaaa

gaaacaccug

uuggagacag

cagguagugg

uuguuacccg

agcaauaacg

caagaucacg

caggcccugg

ccggaucaag

cagagacugc

auagccagua

ccugauccgg

ggacguccug

agagucaauc

ggaagcucgc

ggaugcuucc

cuguccuucg

acuuggaagg

cguuucgaag

aaauugggcg

cuuaaggaga

aaugacgaau

daagaacauuc

guggaacuaa

ucccagcaca

cguaucguug

agcgauauca

cucgaggacu

accgaauccg

ugcaacgauu

Caaucgcauc

uacuauguca

gagggaaaca

ggcuuacucc

aaaccguaca

ucgucgcgau

ugccuguacu

auaucggggs

cguuggccgc

ccauggaugc

gccguauugg

gcagagaguc

gacuagacau

aaaucguacu

ucggcaaaau

auuugaaagu

auuacaaguu

augggauuaa

ugaaaaaagc

Cgaaucucaa

ugaagaauaa

ucagagacaa

agaauaacaa

acgacaagau

uugaagauug

guuuggauga

acugccuguc

uaacauugga

agaucauggu

ggcucuugaa

ugaucaaguc

acgucuccuc

cgcgagcaau

uugucaggac

aaaacaggca

guugaccaac

agugaaaaag

cgaacgcacg

caucaaccca

CCacCaacgca

gcacaacaag

cuacaacgcg

gauuaucgac

guuuaaacag

ggagcucgua

auuuccagag

auggcuggcu

gaauaacguu

gaaccugaug

aucugagcac

cauuccggua

gugcaagguu

gauuaagaaa

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



aucaagcuga acaugaacaa aggucguguc

<210> 35
<211>
<212>
<213>

RNA

<220>

<223>

<400> 35
augggauccg

agucagcagc

gaggcacugg

gcagcguuag

acacacgaag

uugcucacgg

gugaagauug

gcacugacgg

ggcggegegua

cacggauuga

cuagagacug

cagguagucg

cuccugccag

uccaauggug

caagaccacg

caagcccuug

ccggaucagg

cagcgccucu

auugcaucua

uuaugucagg

gguaagcaag

2748

cgccaccCuaa

agcaagagaa

ugggccaugg

ggaccgucgc

acaucguugg

augcggggga

caaaacgugg

gugccccccu

aacaggcuuu

caccggacca

uccaacggcu

cuauagcuuc

ugcucugcca

gcgggaaaca

gccucacgcec

aaacggucca

ucguagccau

ugccuguguu

acaauggugg

aucauggccu

cacuggagac

Artificial Sequence

Made in Lab - synthesized

gaagaaacgc

gaucaaaccg

guuuacacac

ugucacguau

cgucggcaaa

guugagaggu

cggcgugacc

gaacuuaaca

ggagacggua

agugguggcsg

ucuucccguu

aaauggaggs

agaccacgga

agcguuggaa

agaucaggug

gcgucuucug

ugcuucaaau

augccaggau

CaaacCaagcc

gacgcccgau

uguccagaga

uucagcggcc

gcugauaa

megaTAL CBLB.B5 mRNA

aaagucgugg

aaggugcguu

gcgcacaucg

CcagCacCauaa

cagugguccg

ccgeccguuac

gCaauggagsg

cccgaucaag

cagcgguuau

auugcgucca

cuuugucagg

ggcaagcaag

cuuacaccag

acugugcaga

guagccauag

ccgguguugu

gggeggeegeca

cacggcuuaa

uuggagacag

cagguagugg

uuguuacccg

aucuacgcac

cgacaguggc

uugcgcucag

ucacggcguu

gcgcacgegce

aguuggacac

cagugcaugc

ugguagcgau

ugccgguacu

acaacggagg

aucaugggcu

cacuggagac

aucaaguggu

gacuguuacc

cgucgaacau

gccaggacca

aacaggcgcu

CCCcCagacca

ugcaacgauu

Caaucgcauc

uacuauguca

gcucggcuac

gcagcaccac

CCaacacccg

gccagaggesg

ccuggaggcc

aggccaacuu

aucgcgcaau

agcgucaaac

cugccaggac

caagcaggca

aaccccugau

uguucaacga

ugcuauugcc

ugucuugugu

uggugguaag

cggacuaacg

agagacaguc

aguuguggcu

acugccuguc

uaacauugga

agaucauggu

2748

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



uugacgccug

accguacagc

guagcuaucg

ccaguacuuu

gguggeeeea

cauggucuga

cuagagagca

gaccaccucg

ggauugccgc

ucccaucgcg

uggauucuga

aacguauuga

gacaaaucga

ggcgacaacg

cacuucgaga

gcauucagcc

cgaaucaaag

aacCauuagca

ggauucacau

aagguaggag

aauucauuga

aguuggcucg

uuccaggaaa

gccaaauuga

aucaagcuga

<210>
<211>

36
2748

aucagguugu

gacuucuccc

CCagCaauaa

gucaagacca

agcaggcgceu

caccugacca

uuguggccca

ucgccuuggc

acgcgccgga

uugcgauauc

cugguuucgc

ggucugguua

uucuggagaa

cagucagacu

aauauccgcu

ucauggagaa

cuaagaugaa

aagagcgccc

cuggugacgg

ugcggcugeg

Uaacauaccu

aauucauugu

auacucugau

ucgaagagaa

aCaugaacaa

ugcgauagcc

agucuugugc

cgguggaaaa

cggguugacu

ggaaacuguu

aguuguggcg

gcugageegg

cugccucggc

auugaucaga

uagaguggga

ugaugccgaa

cagaacuaga

uauccagucg

gcaagucaca

gauaacacag

Caaagaacau

uuggggucuc

cCcuuaucaau

cucguucgug

auucggcauc

aggcuguggu

aaCaaaauuc

uggcgucaaa

gaaacaccug

aggucguguc

agcaauaacg

caagaucacg

caggcccugg

ccggaucaag

cagagacugc

auagccagua

ccugauccgg

ggacguccug

agagucaauc

ggaagcucgc

ggaugcuucc

cuguccuucg

acuuggaagg

cguuucgaag

aaauugggcg

cuuaaggaga

aaugacgaau

daagaacauuc

guggaacuaa

acccagcaca

cguaucguug

agcgauauca

cucgaggacu

accgaauccg

uucagcggcc

gagggaaaca

ggcuuacucc

aaaccguaca

ucgucgcgau

ugccuguacu

auaucggggg

cguuggccgc

ccauggaugc

gccguauugg

gcagagaguc

gacuagacau

aaaucguacu

ucggcacaau

auuugaaagu

auuacaaguu

augggauuaa

ugaaaaaagc

Cgaaucucaa

agaagagaag

ucagagacaa

agaauaacaa

acgacaagau

uugaagauug

guuuggauga

gcugauaa

ggcucuugaa

ugaucaaguc

acgucuccuc

cgcgagcaau

uugucaggac

aaaacaggca

guugaccaac

agugaaaaag

cgaacgcacg

caucaaccca

CCacCaacgca

gcacaacaag

cuacaacgcg

gauuaucgac

guuuaaacag

ggagcucgua

auuuccagag

auggcuggcu

aagccccguc

gaaccugaug

aucugagcac

cauuccggua

gugcaagguu

gauuaagaaa

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2748



<212>
<213>

RNA

<220>

<223>

<400> 36
augggauccg

agucagcagc

gaggcacugg

gcagcguuag

acacacgaag

uugcucacgg

gugaagauug

gcacugacgg

ggcggegeegua

cacggauuga

cuagagacug

cagguagucg

cuccugccag

uccaauggug

caagaccacg

caagcccuug

ccggaucagg

cagcgccucu

auugcaucua

uuaugucagg

gguaagcaag

uugacgccug

accguacagc

guagcuaucg

cgccaccCuaa

agcaagagaa

ugggccaugg

ggaccgucgc

acaucguugg

augcggggga

caaaacgugg

gugccccccu

aacaggcuuu

caccggacca

uccaacggcu

cuauagcuuc

ugcucugcca

gcgggaaaca

gccucacgcec

aaacggucca

ucguagccau

ugccuguguu

acaauggugg

aucauggccu

cacuggagac

aucagguugu

gacuucuccc

CCagCaauaa

Artificial Sequence

Made in Lab - synthesized

gaagaaacgc

gaucaaaccg

guuuacacac

ugucacguau

cgucggcaaa

guugagaggu

cggcgugacc

gaacuuaaca

ggagacggua

agugguggcsg

ucuucccguu

aaauggaggs

agaccacgga

agcguuggaa

agaucaggug

gcgucuucug

ugcuucaaau

augccaggau

CaaacCaagcc

gacgcccgau

uguccagaga

ugcgauagcc

agucuugugc

cgguggaaaa

megaTAL CBLB.F6 mRNA

aaagucgugg

aaggugcguu

gcgcacaucg

CagcCacCauaa

cagugguccg

ccgeccguuac

gCaauggagsg

cccgaucaag

cagcgguuau

auugcgucca

cuuugucagg

ggcaagcaag

cuuacaccag

acugugcaga

guagccauag

ccgguguugu

gggeggeeeca

cacggcuuaa

uuggagacag

cagguagugg

uuguuacccg

agcaauaacg

caagaucacg

caggcccugg

aucuacgcac

cgacaguggc

uugcgcucag

ucacggcguu

gcgcacgegce

aguuggacac

cagugcaugc

ugguagcgau

ugccgguacu

acaacggagg

aucaugggcu

cacuggagac

aucaaguggu

gacuguuacc

cgucgaacau

gccaggacca

aacaggcgcu

CCCcCagacca

ugcaacgauu

Caaucgcauc

uacuauguca

gagggaaaca

ggcuuacucc

aaaccguaca

gcucggcuac

gcagcaccac

CCaacacccg

gccagaggesg

ccuggaggcc

aggccaacuu

aucgcgcaau

agcgucaaac

cugccaggac

caagcaggca

aaccccugau

uguucaacga

ugcuauugcc

ugucuugugu

uggugguaag

cggacuaacg

agagacaguc

aguuguggcu

acugccuguc

uaacauugga

agaucauggu

ggcucuugaa

ugaucaaguc

acgucuccuc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



ccaguacuuu

gguggeeeea

cauggucuga

cuagagagca

gaccaccucg

ggauugccgc

ucccaucgcg

uggauucuga

aacgauuuaa

gacaaaucga

ggcgacaacg

cacuucgaga

gcauucagcg

cgaaucaaag

aacCauuagca

ggauucacau

auuguacgug

aauucauuga

aguuggcucg

uuccaggaaa

gccaaauuga

aucaagcuga

<210> 37

<211> 711

<212> RNA

<213> Mus

<400> 37
augucugagc

gucaagacca

agcaggcgcu

caccugacca

uuguggccca

ucgccuuggc

acgcgccgga

uugcgauauc

cugguuucgc

gagccggaua

uucuggagaa

cagucagacu

aauauccgcu

ucauggagaa

cuaagaugaa

aagagcgccc

cuggugacgg

ugcgucugag

uaacauaccu

aauucauugu

auacucugau

ucgaagagaa

aCaugaacaa

musculus

cggguugacu

ggaaacuguu

aguuguggcsg

geugageegsg

cugccucggc

auugaucaga

uagaguggga

ugaugccgaa

cagaacuaga

uauccagucg

gcaagucaca

gauaacacag

Caaagaacau

uuggggucuc

cCcuuaucaau

cucguucaug

auucucaauc

aggcuguggu

aaCaaaauuc

uggcgucaaa

gaaacaccug

aggucguguc

ccggaucaag

cagagacugc

auagccagua

ccugauccgg

ggacguccug

agagucaauc

ggaagcucgc

ggaugcuucc

cuggccuucg

acuuggaagg

cguuucgaag

aaauugggcg

cuuaaggaga

aaugacgaau

daagaacauuc

guggaacuaa

ucccagcaca

cguaucguug

agcgauauca

cucgaggacu

accgaauccg

uucagcggcc

ucgucgcgau

ugccuguacu

auaucggggs

cguuggccgc

ccauggaugc

gccguauugg

gcagagaguc

gacuagacau

aaaucguacu

ucggcacaau

auuugaaagu

auuacaaguu

augggauuaa

ugaaaaaagc

Cgaaucucaa

ugaagaauaa

ucagagacaa

agaauaacaa

acgacaagau

uugaagauug

guuuggauga

gcugauaa

cgcgagcaau

uugucaggac

aaaacaggca

guugaccaac

agugaaaaag

cgaacgcacg

Ccaucaaccca

ccgcaacgca

gcacaacaag

cuacaacgcg

gauuaucgac

guuuaaacag

ggagcucgua

auuuccagag

auggcuggcu

gaauaacguu

gaaccugaug

aucugagcac

cauuccggua

gugcaagguu

gauuaagaaa

caccucggge ugagaccuuu guauuccugg accuagaagc cacugggcuc

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2748

60



ccaaacaugg

gagaacccag

acacugugca

agcagcgaaa

cugcagggcu

gauuaugacu

gacacugucu

ggCaccaggs

caggcugaac

uuccugcauc

cauauugagc

<210>

<211>

<212>
<213>

38
236
PRT
Mus
<400> 38

Met Ser Glu
1

Ala Thr Gly

Phe Ala Val

35

Gly Ser
50

Leu

Cys Pro Glu

65

Ser Ser Glu

acccugagau

aacgggauga
ugugcccgga
gccugaugca
uccuaagccg
ucccacugcu
gccuggacac
cucaaggccg
ccagugcugc
gugcuccuga

ccauguacgu

musculus

Pro Pro Ar

Leu Pro As

20

His Arg Se

Val Leu Pr

Ph
70

Arg Pro

Leu Me

85

Ser

ugcagagaua
uucugguucc
gcgceccuuu
cugcgggaag
ccaggagggc
gugcacggag
acugccugca
caaaagcuac
ccauucagca
gcugcucgcc

gccaccugau

g Ala Glu

n Met

Asp

Leu
40

r Ser

o Arg Val

55

e Thr Ala

t His Cys

ucccuuuuug

uuggugcugc

acugccaagg

gcugguuuca

cccaucugcc

Ccuacaacguc

uugcggggcc

agccuggcca

gaaggugaug

ugggcagaug

gguccaagcc

Thr Phe

10

Val

Pro Glu Ile

25

Glu Asn Pro

Leu Asp Lys

Ala Ser

75

Lys

Gly Lys Ala

90

cuguucaccg
cccguguucu
ccagugagau
auggcgcugu
uuguggccca
ugggugccca
uggaccgugc
gucucuucca
ugcacacccu
agcaggcccg

ucgaagccug

Phe Leu Asp

Ala Glu Ile

30

Glu Arg

45

Asp

Leu Thr Leu

60

Glu Ile Thr

Gly Phe Asn

cucuucccug
ggacaagcuc
uacugguuug
gguaaggaca
caauggcuuc
ucugccccaa
ucacagccac
ccgcuacuuc
gcuucugauc

cagcugggcu

a

Leu Glu

15

Ser Leu

Asp Ser
Met

Cys

Leu
80

Gly

Gly Ala

95

120

180

240

300

360

420

480

540

600

660

711



Val

Cys

Thr

Leu

145

Gly

His

Asp

Leu

Met
225

Val

Leu

Glu

130

Asp

Thr

Arg

Val

Ala

210

Tyr

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

<220>
<223>

<400>

Arg

Val
115

Leu

Thr

Arg

Tyr

His

195

Trp

Val

39
3
PRT

Thr

100

Ala

Gln

Leu

Ala

Phe

180

Thr

Ala

Pro

Leu

His

Arg

Pro

Gln

165

Gln

Leu

Asp

Pro

Gln

Asn

Leu

Ala

150

Gly

Ala

Leu

Glu

Asp
230

Gly

Gly

Gly

135

Leu

Arg

Glu

Leu

Gln

215

Gly

Artificial Sequence

Exemplary linker sequence

39

Gly Gly Gly

1

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

40
5
PRT

Artificial Sequence

Phe

Phe

120

Ala

Arg

Lys

Pro

Ile

200

Ala

Pro

Leu

105

Asp

His

Gly

Ser

Ser

185

Phe

Arg

Ser

Ser

Tyr

Leu

Leu

Tyr

170

Ala

Leu

Ser

Leu

Arg

Asp

Pro

Asp

155

Ser

Ala

His

Trp

Glu
235

Gln

Phe

Gln

140

Arg

Leu

His

Arg

Ala

220

Ala

Glu

Pro

125

Asp

Ala

Ala

Ser

Ala

205

His

Gly
110

Leu

Thr

His

Ser

Ala

190

Pro

Ile

Pro

Leu

Val

Ser

Leu

175

Glu

Glu

Glu

Ile

Cys

Cys

His

160

Phe

Gly

Leu

Pro



<220>
<223> Exemplary linker sequence

<400> 40

Asp Gly Gly Gly Ser
1 5

<21e> 41

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Exemplary linker sequence

<400> 41

Thr Gly Glu Lys Pro
1 5

<21e> 42

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Exemplary linker sequence

<400> 42

Gly Gly Arg Arg
1

<210> 43

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Exemplary linker sequence

<400> 43
Gly Gly Gly Gly Ser
1 5

<210> 44
<211> 14



<212> PRT
<213> Artificial Sequence

<220>
<223> Exemplary linker sequence

<400> 44

Glu Gly Lys Ser Ser Gly Ser Gly Ser Glu Ser Lys Val Asp
1 5 10

<210> 45

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Exemplary linker sequence

<400> 45

Lys Glu Ser Gly Ser Val Ser Ser Glu Gln Leu Ala Gln Phe Arg Ser
1 5 10 15

Leu Asp

<210> 46

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Exemplary linker sequence

<400> 46

Gly Gly Arg Arg Gly Gly Gly Ser
1 5

<21e> 47

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Exemplary linker sequence

<400> 47



Leu Arg Gln Arg Asp Gly Glu Arg Pro
1 5

<21e> 48

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Exemplary linker sequence

<400> 48

Leu Arg Gln Lys Asp Gly Gly Gly Ser Glu Arg Pro
1 5 10

<21e> 49

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Exemplary linker sequence

<400> 49

Leu Arg Gln Lys Asp Gly Gly Gly Ser Gly Gly Gly Ser Glu Arg Pro
1 5 10 15

<21e> 50

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Cleavage sequence by TEV protease

<220>

<221> misc_feature

<222> (2)..(3)

<223> Xaa is any amino acid

<220>

<221> misc_feature

<222> (5)..(5)

<223> Xaa is any amino acid

<220>
<221> MISC_FEATURE
222> (7)..(7)



<223> Xaa = Gly or Ser
<400> 50

Glu Xaa Xaa Tyr Xaa Gln Xaa
1 5

<21e> 51

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Cleavage sequence by TEV protease

<400> 51

Glu Asn Leu Tyr Phe Gln Gly
1 5

<21e> 52

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Cleavage sequence by TEV protease

<400> 52

Glu Asn Leu Tyr Phe Gln Ser
1 5

<210> 53

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 53
Gly Ser Gly Ala Thr Asn Phe Ser Leu Leu Lys Gln Ala Gly Asp Val
1 5 10 15

Glu Glu Asn Pro Gly Pro
20



<210> 54

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 54

Ala Thr Asn Phe Ser Leu Leu Lys Gln Ala Gly Asp Val Glu Glu Asn
1 5 10 15

Pro Gly Pro

<210> 55

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 55

Leu Leu Lys Gln Ala Gly Asp Val Glu Glu Asn Pro Gly Pro
1 5 10

<210> 56

<211> 21

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 56

Gly Ser Gly Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu
1 5 10 15

Glu Asn Pro Gly Pro
20

<21e> 57

<211> 18

<212> PRT

<213> Artificial Sequence



<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 57

Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro
1 5 10 15

Gly Pro

<21e> 58

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 58

Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro Gly Pro
1 5 10

<21e> 59

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 59

Gly Ser Gly Gln Cys Thr Asn Tyr Ala Leu Leu Lys Leu Ala Gly Asp
1 5 10 15

Val Glu Ser Asn Pro Gly Pro
20

<210> 60
<211> 20
<212> PRT
<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site



<400> 60

Gln Cys Thr Asn Tyr Ala Leu Leu Lys Leu Ala Gly Asp Val Glu Ser
1 5 10 15

Asn Pro Gly Pro
20

<21e> 61

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 61

Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly Pro
1 5 10

<210> 62

<211> 25

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 62

Gly Ser Gly Val Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala
1 5 10 15

Gly Asp Val Glu Ser Asn Pro Gly Pro
20 25

<210> 63

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 63

Val Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val
1 5 10 15



Glu Ser Asn Pro Gly Pro
20

<210> 64
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 64

Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly Pro
1 5 10

<210> 65

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 65

Leu Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn
1 5 10 15

Pro Gly Pro

<210> 66

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 66
Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn
1 5 10 15

Pro Gly Pro



<210> 67

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 67

Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly Pro
1 5 10

<210> 68

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 68

Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly
1 5 10 15

Pro

<210> 69

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 69
Gln Leu Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser
1 5 10 15

Asn Pro Gly Pro
20

<210> 70
<211> 24



<212> PRT
<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 70

Ala Pro Val Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly
1 5 10 15

Asp Val Glu Ser Asn Pro Gly Pro
20

<21e> 71

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 71

Val Thr Glu Leu Leu Tyr Arg Met Lys Arg Ala Glu Thr Tyr Cys Pro
1 5 10 15

Arg Pro Leu Leu Ala Ile His Pro Thr Glu Ala Arg His Lys Gln Lys
20 25 30

Ile Val Ala Pro Val Lys Gln Thr
35 40

<21e> 72

<211> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 72
Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro
1 5 10 15

Gly Pro



<210> 73

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 73

Leu Leu Ala Ile His Pro Thr Glu Ala Arg His Lys Gln Lys Ile Val
1 5 10 15

Ala Pro Val Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly
20 25 30

Asp Val Glu Ser Asn Pro Gly Pro
35 40

<210> 74

<211> 33

<212> PRT

<213> Artificial Sequence

<220>
<223> Self-cleaving polypeptide comprising 2A site

<400> 74

Glu Ala Arg His Lys Gln Lys Ile Val Ala Pro Val Lys Gln Thr Leu
1 5 10 15

Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro Gly
20 25 30

Pro

<210> 75

<211> 10

<212> DNA

<213> Artificial Sequence

<220>
<223> Consensus Kozak sequence



<400>
gcecrccatgg

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

<400>

tggggatggg aatatcttac ag

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

<220>
<223>

<400>

75

76
22
DNA

Homo sapiens

76

77
293
PRT

Artificial Sequence

Synthesized I-Onul variant CBLB.E3

77

Ser Ile Asn

1

Phe

Thr

Leu

Gly

65

Val

Gly

Glu

Arg

Arg

Glu

50

Asp

Ile

Asp

His

Leu

Leu

35

Asn

Asn

Ile

Tyr

Leu
115

Pro

Asp

20

Ala

Ile

Ala

Asp

Lys

100

Lys

Trp Ile

Ile Arg

Phe Glu

Gln Ser

Val Arg

70

His Phe
85

Leu Phe

Glu Asn

Leu

Asn

Ile

Thr

55

Leu

Glu

Lys

Gly

Thr

Ala

Val

40

Trp

Gln

Lys

Gln

Ile
120

Gly

Asn

25

Leu

Lys

Val

Tyr

Ala

105

Lys

Phe

10

Asp

His

Val

Thr

Pro

90

Phe

Glu

Ala

Leu

Asn

Gly

Arg

75

Leu

Ser

Leu

Asp

Arg

Lys

Thr

60

Phe

Ile

Val

Val

Ala

Ala

Asp

45

Ile

Glu

Thr

Met

Arg
125

Glu

Gly

30

Lys

Tyr

Asp

Gln

Glu

110

Ile

Gly

15

Tyr

Ser

Asn

Leu

Lys

95

Asn

Lys

Cys

Arg

Ile

Ala

Lys

80

Leu

Lys

Ala



Lys

Asn

145

Lys

Leu

Ser

Thr

Ser

225

Ile

Asp

His

Met

Met

130

Ile

Trp

Lys

Ile

Tyr

210

Trp

Ile

Phe

Leu

Asn
290

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

<220>
<223>

<400>

Asn

Ser

Leu

Lys

Thr

195

Leu

Leu

Pro

Glu

Thr

275

Lys

78
293
PRT

Trp

Lys

Ala

Arg

180

Gln

Gly

Glu

Val

Asp

260

Glu

Gly

Gly

Glu

Gly

165

Arg

His

Cys

Phe

Phe

245

Trp

Ser

Arg

Leu

Arg

150

Phe

Ser

Ile

Gly

Ile

230

Gln

Cys

Gly

Asn

135

Ser

Thr

Pro

Arg

Arg

215

Val

Glu

Lys

Leu

Artificial Sequence

Asp

Leu

Ser

Val

Asp

200

Ile

Thr

Asn

Val

Asp
280

Glu

Ile

Gly

Lys

185

Lys

Val

Lys

Thr

Ala

265

Glu

Leu

Asn

Asp

170

Val

Asn

Glu

Phe

Leu

250

Lys

Ile

Lys

Lys

155

Gly

Gly

Leu

Asn

Ser

235

Ile

Leu

Lys

Synthesized I-Onul variant CBLB.F6

78

Lys

140

Asn

Ser

Val

Met

Asn

220

Asp

Gly

Ile

Lys

Ala

Ile

Phe

Arg

Asn

205

Lys

Ile

Val

Glu

Ile
285

Phe

Pro

Val

Leu

190

Ser

Ser

Asn

Lys

Glu

270

Lys

Pro

Asn

Val

175

Arg

Leu

Glu

Asp

Leu

255

Lys

Leu

Glu

Leu

160

Glu

Phe

Ile

His

Lys

240

Glu

Lys

Asn



Ser

Phe

Thr

Leu

Gly

65

Val

Gly

Glu

Lys

Asn

145

Lys

Leu

Ser

Thr

Ile

Arg

Arg

Glu

50

Asp

Ile

Asp

His

Met

130

Ile

Trp

Met

Ile

Tyr

Asn

Leu

Leu

35

Asn

Asn

Ile

Tyr

Leu

115

Asn

Ser

Leu

Lys

Ser

195

Leu

Pro

Asp

20

Ala

Ile

Ala

Asp

Lys

100

Lys

Trp

Lys

Ala

Asn

180

Gln

Gly

Trp

Ile

Phe

Gln

Val

His

85

Leu

Glu

Gly

Glu

Gly

165

Lys

His

Cys

Ile

Arg

Glu

Ser

Arg

70

Phe

Phe

Asn

Leu

Arg

150

Phe

Asn

Ile

Gly

Leu

Asn

Ile

Thr

55

Leu

Glu

Lys

Gly

Asn

135

Pro

Thr

Asn

Arg

Arg

Thr

Ala

Val

40

Trp

Gln

Lys

Gln

Ile

120

Asp

Leu

Ser

Val

Asp

200

Ile

Gly

Asn

25

Leu

Lys

Val

Tyr

Ala

105

Lys

Glu

Ile

Gly

Ile

185

Lys

Val

Phe

10

Asp

His

Val

Thr

Pro

90

Phe

Glu

Leu

Asn

Asp

170

Val

Asn

Glu

Ala

Leu

Asn

Gly

Arg

75

Leu

Ser

Leu

Lys

Lys

155

Gly

Arg

Leu

Asn

Asp

Arg

Lys

Thr

60

Phe

Ile

Val

Val

Lys

140

Asn

Ser

Val

Met

Asn

Ala

Ala

Asp

45

Ile

Glu

Thr

Met

Arg

125

Ala

Ile

Phe

Arg

Asn

205

Lys

Glu

Gly

30

Lys

Tyr

Asp

Gln

Glu

110

Ile

Phe

Pro

Met

Leu

190

Ser

Ser

Gly

15

Tyr

Ser

Asn

Leu

Lys

95

Asn

Lys

Pro

Asn

Val

175

Arg

Leu

Glu

Cys

Arg

Ile

Ala

Lys

80

Leu

Lys

Ala

Glu

Leu

160

Glu

Phe

Ile

His



Ser

225

Ile

Asp

His

Met

210

Trp

Ile

Phe

Leu

Asn
290

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

<220>
<223>

<400>

Leu Glu

Pro Val

Glu Asp
260

Thr Glu
275

Lys Gly

79
293
PRT

215

Phe Ile Val
230

Phe Gln Glu

245

Trp Cys Lys

Ser Gly Leu

Arg

Artificial Sequence

Thr

Asn

Val

Asp
280

Lys

Thr

Ala

265

Glu

Phe

Leu

250

Lys

Ile

Ser

235

Ile

Leu

Lys

Synthesized I-Onul variant CBLB.E6

79

Ser Ile Asn Pro

1

Phe Arg Leu Asp

20

Thr Arg Leu Ser

35

Leu Glu Asn Ile

50

Gly Asp Asn Ala

65

Val Ile Ile Asp

Trp Ile Leu

Ile Arg Asn

Phe Glu Ile

Gln Ser Thr
55

Val Arg Leu
70

His Phe Glu

Thr

Ala

Ser

40

Trp

Gln

Lys

Gly

Asn

25

Leu

Lys

Val

Tyr

Phe

10

Asp

His

Val

Thr

Pro

Ala

Leu

Asn

Gly

Arg

75

Leu

220

Asp

Gly

Ile

Lys

Asp

Arg

Lys

Thr

60

Phe

Ile

Ile

Val

Glu

Ile
285

Ala

Ala

Asp

45

Ile

Glu

Thr

Asn Asp Lys

Lys

Glu

270

Lys

Glu

Gly

30

Lys

Tyr

Asp

Gln

Leu
255

Lys

Leu

Gly

15

Tyr

Ser

Asn

Leu

Lys

240

Glu

Lys

Asn

Cys

Arg

Ile

Ala

Lys

80

Leu



Gly

Glu

Lys

Asn

145

Lys

Leu

Ser

Thr

Ser

225

Ile

Asp

His

Met

Asp

His

Met

130

Ile

Trp

Met

Ile

Tyr

210

Trp

Ile

Phe

Leu

Asn
290

Tyr

Leu

115

Asn

Ser

Leu

Lys

Ser

195

Leu

Leu

Pro

Glu

Thr

275

Lys

Lys

100

Lys

Trp

Lys

Ala

Asn

180

Gln

Gly

Glu

Val

Asp

260

Glu

Gly

85

Leu

Glu

Gly

Glu

Gly

165

Lys

His

Cys

Phe

Phe

245

Trp

Ser

Arg

Phe

Asn

Leu

Arg

150

Phe

Asn

Ile

Gly

Ile

230

Gln

Cys

Gly

Lys

Gly

Asn

135

Pro

Thr

Asn

Arg

Arg

215

Val

Glu

Lys

Leu

Gln

Ile

120

Asp

Leu

Ser

Val

Asp

200

Ile

Thr

Asn

Val

Asp
280

Ala

105

Lys

Glu

Ile

Gly

Ile

185

Lys

Val

Lys

Thr

Ala

265

Glu

90

Phe

Glu

Leu

Asn

Asp

170

Val

Asn

Glu

Phe

Leu

250

Lys

Ile

Ser

Leu

Lys

Lys

155

Gly

Arg

Leu

Asn

Ser

235

Ile

Leu

Lys

Val

Val

Lys

140

Asn

Ser

Val

Met

Asn

220

Asp

Gly

Ile

Lys

Met

Arg

125

Ala

Ile

Phe

Arg

Asn

205

Lys

Ile

Val

Glu

Ile
285

Glu

110

Ile

Phe

Pro

Met

Leu

190

Ser

Ser

Asn

Lys

Glu

270

Lys

95

Asn

Lys

Pro

Asn

Val

175

Arg

Leu

Glu

Asp

Leu

255

Lys

Leu

Lys

Ala

Glu

Leu

160

Glu

Phe

Ile

His

Lys

240

Glu

Lys

Asn



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

<220>
<223>

<400>

80
293
PRT

Artificial Sequence

Synthesized I-Onul variant CBLB.D2

80

Ser Ile Asn

1

Phe

Thr

Leu

Gly

65

Val

Gly

Glu

Lys

Asn

145

Lys

Arg

Arg

Glu

50

Asp

Ile

Asp

His

Met

130

Ile

Trp

Leu

Leu

35

Asn

Asn

Ile

Tyr

Leu

115

Asn

Ser

Leu

Pro

Asp

20

Ser

Ile

Ala

Asp

Lys

100

Lys

Trp

Lys

Ala

Trp Ile

Ile His

Phe Glu

Gln Ser

Val Arg

70

His Phe
85

Leu Phe

Glu Asn

Gly Leu

Glu Arg

150

Gly Phe
165

Leu

Asn

Ile

Thr

55

Leu

Glu

Lys

Gly

Asn

135

Pro

Thr

Thr

Ala

Val

40

Trp

Gln

Lys

Gln

Ile

120

Asp

Leu

Ser

Gly

Asn

25

Leu

Lys

Val

Tyr

Ala

105

Lys

Glu

Ile

Gly

Phe

10

Val

His

Val

Thr

Pro

90

Phe

Glu

Leu

Asn

Asp
170

Ala

Leu

Asn

Gly

Arg

75

Leu

Ser

Leu

Lys

Lys

155

Gly

Asp

Arg

Lys

Lys

60

Phe

Ile

Val

Val

Lys

140

Asn

Ser

Ala

Ser

Asp

45

Ile

Glu

Thr

Met

Arg

125

Ala

Ile

Phe

Glu

Gly

30

Lys

Tyr

Asp

Gln

Glu

110

Ile

Phe

Pro

Met

Gly

15

Tyr

Ser

Asn

Leu

Lys

95

Asn

Lys

Pro

Asn

Val
175

Cys

Arg

Ile

Ala

Lys

80

Leu

Lys

Ala

Glu

Leu

160

Glu



Leu

Ser

Thr

Ser

225

Ile

Asp

His

Met

Met

Ile

Tyr

210

Trp

Ile

Phe

Leu

Asn
290

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

<220>
<223>

<400>

Lys

Ser
195

Leu

Leu

Pro

Glu

Thr

275

Lys

81
293
PRT

Asn

180

Gln

Gly

Glu

Val

Asp

260

Glu

Gly

Lys

His

Cys

Phe

Phe

245

Trp

Ser

Arg

Asn

Ile

Gly

Ile

230

Gln

Cys

Gly

Asn

Arg

Arg

215

Val

Glu

Lys

Leu

Artificial Sequence

Val

Asp

200

Ile

Thr

Asn

Val

Asp
280

Ile
185

Lys

Val

Lys

Thr

Ala

265

Glu

Val

Asn

Glu

Phe

Leu

250

Lys

Ile

Arg

Leu

Asn

Ser

235

Ile

Leu

Lys

Synthesized I-Onul variant CBLB.C2

81

Val

Met

Asn

220

Asp

Gly

Ile

Lys

Ser Ile Asn Pro Trp Ile Leu Thr Gly Phe Ala Asp

1

5

10

Phe Gly Leu Tyr Ile His Asn Ser Asn Val Leu Arg

20

25

Thr Arg Leu Ser Phe Glu Ile Ser Leu His Asn Lys

35

40

Arg Leu
190

Asn Ser
205

Lys Ser

Ile Asn

Val Lys

Glu Glu

270

Ile Lys
285

Arg

Leu

Glu

Asp

Leu

255

Lys

Leu

Phe

Ile

His

Lys

240

Glu

Lys

Asn

Ala Glu Gly Cys

15

Ser Gly Tyr Arg

30

Asp Lys Ser Ile

45



Leu

Gly

65

Val

Gly

Glu

Lys

Asn

145

Lys

Leu

Ser

Thr

Ser

225

Ile

Asp

Glu

50

Asp

Ile

Asp

His

Met

130

Ile

Trp

Met

Ile

Tyr

210

Trp

Ile

Phe

Asn

Asn

Ile

Tyr

Leu

115

Asn

Ser

Leu

Lys

Ser

195

Leu

Leu

Pro

Glu

Ile

Ala

Asp

Lys

100

Lys

Trp

Lys

Ala

Asn

180

Gln

Gly

Glu

Val

Asp

Gln

Val

His

85

Leu

Glu

Gly

Glu

Gly

165

Lys

His

Cys

Phe

Phe

245

Trp

Ser

Arg

70

Phe

Phe

Asn

Leu

Arg

150

Phe

Asn

Ile

Gly

Ile

230

Gln

Cys

Thr

55

Leu

Glu

Lys

Gly

Asn

135

Pro

Thr

Asn

Arg

Arg

215

Val

Glu

Lys

Trp

Gln

Lys

Gln

Ile

120

Asp

Leu

Ser

Val

Asp

200

Ile

Thr

Asn

Val

Lys

Val

Tyr

Ala

105

Lys

Glu

Ile

Gly

Ile

185

Lys

Val

Lys

Thr

Ala

Val

Thr

Pro

90

Phe

Glu

Leu

Asn

Asp

170

Val

Asn

Glu

Phe

Leu

250

Lys

Gly

Arg

75

Leu

Ser

Leu

Lys

Lys

155

Gly

Arg

Leu

Asn

Ser

235

Ile

Leu

Thr

60

Phe

Ile

Leu

Val

Lys

140

Asn

Ser

Val

Met

Asn

220

Asp

Gly

Ile

Ile

Glu

Thr

Met

Arg

125

Ala

Ile

Phe

Arg

Asn

205

Lys

Ile

Val

Glu

Tyr

Asp

Gln

Glu

110

Ile

Phe

Pro

Met

Leu

190

Ser

Ser

Asn

Lys

Glu

Asn

Leu

Lys

95

Asn

Lys

Pro

Asn

Val

175

Arg

Leu

Glu

Asp

Leu

255

Lys

Ala

Lys

80

Leu

Lys

Ala

Glu

Leu

160

Glu

Phe

Ile

His

Lys

240

Glu

Lys



260

265

270

His Leu Thr Glu Ser Gly Leu Asp Glu Ile Lys Lys Ile Lys Leu Asn

275

Met Asn Lys Gly Arg

290

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

<220>
<223>

<400>

82
293
PRT

Artificial Sequence

280

Synthesized I-Onul variant CBLB.B5

82

Ser Ile Asn Pro

1

Phe

Thr

Leu

Gly

65

Val

Gly

Glu

Lys

Arg

Arg

Glu

50

Asp

Ile

Asp

His

Met

Leu Asp
20

Leu Ser
35

Asn Ile

Asn Ala

Ile Asp

Tyr Lys
100

Leu Lys
115

Asn Trp

Trp Ile

Ile His

Phe Glu

Gln Ser

Val Arg

70

His Phe

85

Leu Phe

Glu Asn

Gly Leu

Leu

Asn

Ile

Thr

55

Leu

Glu

Lys

Gly

Asn

Thr

Ala

Val

40

Trp

Gln

Lys

Gln

Ile

120

Asp

Gly

Asn

25

Leu

Lys

Val

Tyr

Ala

105

Lys

Glu

Phe

10

Val

His

Val

Thr

Pro

90

Phe

Glu

Leu

Ala

Leu

Asn

Gly

Arg

75

Leu

Ser

Leu

Lys

Asp

Arg

Lys

Thr

60

Phe

Ile

Leu

Val

Lys

285

Ala

Ser

Asp

45

Ile

Glu

Thr

Met

Arg

125

Ala

Glu

Gly

30

Lys

Tyr

Asp

Gln

Glu

110

Ile

Phe

Gly

15

Tyr

Ser

Asn

Leu

Lys

95

Asn

Lys

Pro

Cys

Arg

Ile

Ala

Lys

80

Leu

Lys

Ala

Glu



Asn

145

Lys

Leu

Gly

Thr

Ser

225

Ile

Asp

His

Met

130

Ile

Trp

Lys

Ile

Tyr

210

Trp

Ile

Phe

Leu

Asn
290

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

<220>
<223>

<400>

Ser

Leu

Lys

Thr

195

Leu

Leu

Pro

Glu

Thr

275

Lys

83
293
PRT

Lys

Ala

Arg

180

Gln

Gly

Glu

Val

Asp

260

Glu

Gly

Glu

Gly

165

Arg

His

Cys

Phe

Phe

245

Trp

Ser

Arg

Arg

150

Phe

Ser

Ile

Gly

Ile

230

Gln

Cys

Gly

135

Pro

Thr

Pro

Arg

Arg

215

Val

Glu

Lys

Leu

Artificial Sequence

Leu

Ser

Val

Asp

200

Ile

Thr

Asn

Val

Asp
280

Ile

Gly

Lys

185

Lys

Val

Lys

Thr

Ala

265

Glu

Asn

Asp

170

Val

Asn

Glu

Phe

Leu

250

Lys

Ile

Lys

155

Gly

Gly

Leu

Asn

Ser

235

Ile

Leu

Lys

Synthesized I-Onul variant CBLB.A8

83

140

Asn

Ser

Val

Met

Asn

220

Asp

Gly

Ile

Lys

Ile

Phe

Arg

Asn

205

Lys

Ile

Val

Glu

Ile
285

Pro

Val

Leu

190

Ser

Ser

Asn

Lys

Glu

270

Lys

Asn

Val

175

Arg

Leu

Glu

Asp

Leu

255

Lys

Leu

Leu

160

Glu

Phe

Ile

His

Lys

240

Glu

Lys

Asn

Ser Ile Asn Pro Trp Ile Leu Thr Gly Phe Ala Asp Ala Glu Gly Cys



Phe

Thr

Leu

Gly

65

Val

Gly

Glu

Lys

Asn

145

Lys

Leu

Ser

Thr

Arg

Arg

Glu

50

Asp

Ile

Asp

His

Met

130

Ile

Trp

Met

Ile

Tyr
210

Leu

Leu

35

Asn

Asn

Ile

Tyr

Leu

115

Asn

Ser

Leu

Lys

Ser

195

Leu

Asp

20

Ala

Ile

Ala

Gly

Lys

100

Lys

Trp

Lys

Ala

Asn

180

Gln

Gly

Ile

Phe

Gln

Val

His

85

Leu

Glu

Gly

Glu

Gly

165

Lys

His

Cys

Arg

Glu

Ser

Arg

70

Phe

Phe

Asn

Leu

Arg

150

Phe

Asn

Ile

Gly

Asn

Ile

Thr

55

Leu

Glu

Lys

Gly

Asn

135

Pro

Thr

Asn

Arg

Arg
215

Ala

Val

40

Trp

Gln

Lys

Gln

Ile

120

Asp

Leu

Ser

Val

Asp

200

Ile

Asn

25

Leu

Lys

Val

Tyr

Ala

105

Lys

Glu

Ile

Gly

Ile

185

Lys

Val

10

Asp

His

Val

Thr

Pro

90

Phe

Glu

Leu

Asn

Asp

170

Val

Asn

Glu

Leu

Asn

Gly

Arg

75

Leu

Ser

Leu

Lys

Lys

155

Gly

Arg

Leu

Asn

Arg

Lys

Thr

60

Phe

Ile

Val

Val

Lys

140

Asn

Ser

Val

Met

Asn
220

Ala

Asp

45

Ile

Glu

Thr

Met

Arg

125

Ala

Ile

Phe

Arg

Asn

205

Lys

Gly

30

Lys

Tyr

Asp

Gln

Glu

110

Ile

Phe

Pro

Met

Leu

190

Ser

Ser

15

Tyr

Ser

Asn

Leu

Lys

95

Asn

Lys

Pro

Asn

Val

175

Arg

Leu

Glu

Arg

Ile

Ala

Lys

80

Leu

Lys

Ala

Glu

Leu

160

Glu

Phe

Ile

His



Ser

225

Ile

Asp

His

Met

Trp

Ile

Phe

Leu

Asn
290

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

<400>
tggggatggg aatatcttac agaccatacc tcataacaa

Leu Glu

Pro Val

Glu Asp
260

Thr Glu
275

Lys Gly

84
39
DNA

Phe

Phe

245

Trp

Ser

Arg

Homo sapiens

84

Ile

230

Gln

Cys

Gly

Val Thr Lys

Glu Asn Thr

Lys Val Ala
265

Leu Asp Glu
280

Phe

Leu

250

Lys

Ile

Ser Asp Ile
235

Ile Gly Vval

Leu Ile Glu

Lys Lys Ile
285

Asn Asp

Lys Leu
255

Glu Lys
270

Lys Leu

Lys

240

Glu

Lys

Asn



