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Asn Leu

Leu Ala

Asp Arg

Gly Leu

380

Lys Ala
395

Lys

Glu

Asp

365

Glu

Ala

Leu

Leu

350

Val

Asp

His

Phe

335

Pro

Leu

Glu

Pro

Phe Leu Pro His Phe

15

Gln Asp Pro Glu Gln

30

Leu Ser Thr Thr Phe

45

Glu Tyr Ser Arg Ser

60

Thr

Ala

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly



Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Ala

Ser

Val

225

Asn

Arg

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys
260

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg
265

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Val

75

Leu

Ile

Gln

Lys

Trp

155

Gly

Asp

Ala

Asp

Arg

235

Asp

Glu

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Ser

Met

Phe

Leu

Phe
270

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn



Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

7
405
PRT

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Phe

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

7

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15



His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe
195

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Arg

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Pro
200

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Gly

Asp

Ala

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile
205

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Ser

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr



Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Asn

215

Ser

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



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

<220>
<223>

<400>

8

405

p

RT

Artificial Sequence

Engineered protein

8

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala
145

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu
150

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp
155

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr
160



Asn

His

Ala

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser
340

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Asp

Leu

Pro

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu
345

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Gly

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

His

Phe

190

Ser

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu
350

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala



Ser

Ile

Asp

385

Ser

Met Thr

355

Ser Asp

370

Leu Leu

Gly Ser

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

<220>
<223>

<400>

9

405

p

RT

His

Thr

Glu

His

Ala Ser Val Leu Lys Asn

360

Leu Ile Arg Leu Ser Val

375

Asp Leu Asp Gln Ala Leu

390

Ser
405

Artificial Sequence

Engineered protein

9

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Phe

Ala

Ser Arg

35

Gly Ala

50

Pro Thr

Lys

Tyr

Lys

Thr

20

Ala

Pro

Arg

Cys

Asp Ala

Gln Ala

Val val

Gly Gln

Asn Cys

70

Leu Ala
85

Ser

Ile

Pro

Glu

55

Leu

Phe

Ser

His

Pro

40

Ser

Glu

Ala

Gln

Val

25

Ile

Gly

Lys

Ser

Gly

10

Ser

Phe

Ala

Gly
90

Asp

Arg Asp Val Leu

365

Gly Leu Glu Asp Glu

Lys
395

Phe

Gln

Leu

Thr

Val

75

Met

380

Ala Ala His Pro

Leu

Asp

Ser

Tyr

60

Ala

Ala

Pro

Pro

Thr

45

Ser

Ala

Ala

His

Glu

30

Thr

Arg

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val
95

Glu

Pro
400

Gln

Trp

Lys

Gly

Gly

80

Thr



Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile
290

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro
295

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Lys

Ile

250

Met

Ser

Pro

Ile

Gln

Lys

Trp

155

Gly

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His
300

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Met

110

Ser

Leu

Thr

His

Phe

190

Ser

Met

Phe

Leu

Phe

270

Val

Leu

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys



Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

10
405
PRT

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

10

Gly

Phe

Phe

Leu

360

Leu

Gln

Met

Leu

Glu

345

Lys

Ser

Ala

Val

Lys

330

Ser

Asn

Val

Leu

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Phe

Leu

Ala

Arg

Leu

380

Ala

Tyr

Lys

Glu

Asp

365

Glu

Ala

Ile

Leu

Leu

350

Val

Asp

His

Lys

Phe

335

Pro

Leu

Glu

Pro

Gly

320

Asp

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Asp Pro Glu Gln Trp

20

25

30

Thr Ser Arg Ala Val Val Pro Pro Ile Ser Leu Ser Thr Thr Phe Lys

35

40

45



Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val
225

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Pro

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu
230

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Leu

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Lys

Thr

Val

75

Ser

Ile

Gln

Lys

Trp

155

Gly

Asp

Ala

Asp

Arg
235

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Ser

Met

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln
240



Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

11
405
PRT

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Asn

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400



<223>

<400>

11

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly
180

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Engineered protein

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val
185

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Gly

Asp

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Ser

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe
190

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser



Gly

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser
370

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Ile

Gly

Val

Arg
375

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu
380

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ser

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu



Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Ser

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

<220>
<223>

<400>

12
405
PRT

405

390

Artificial Sequence

Engineered protein

12

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Ala Thr
20

Arg Ala
35

Ala Pro

Thr Arg

Tyr Cys

His Leu

100

Gly Gly
115

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr
120

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

395

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala
125

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe



Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Lys

Ile

Arg

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala
325

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Gly

Ile

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys
330

Lys

Trp

155

Gly

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Leu

Thr

His

Phe

190

Ser

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe
335

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr



Leu Ala Val Ser Leu Gly Gly Phe Glu Ser

340

Ser Met Thr His
355

345

Ala Ser Val Leu Lys Asn

360

Ile Ser Asp Thr Leu Ile Arg Leu Ser Val

370

Asp Leu Leu Glu
385

Ser Gly Ser His

<210> 13
<211> 405
<212> PRT

375

Asp Leu Asp Gln Ala Leu

390

Ser
405

<213> Artificial Sequence

<220>

<223> Engineered protein

<400> 13
Met Gln Glu Lys
1

His Phe Ala Thr
20

Thr Ser Arg Ala
35

Gln Gly Trp Pro
50

Asn Pro Thr Arg
65

Asp Ala

Gln Ala

Val val

Gly Gln

Asn Cys
70

Ser

Ile

Pro

Glu

55

Leu

Ser Gln Gly
10

His Val Gly
25

Pro Ile Ser
40

Ser Gly Phe

Glu Lys Ala

Leu

Asp

Ala

Glu

Leu Pro
350

Arg Asp Val Leu

365

Gly Leu Glu

Lys
395

Phe

Gln

Leu

Thr

Val
75

380

Ala

Leu

Asp

Ser

Tyr

60

Ala

Ala

Pro

Pro

Thr

45

Ser

Ala

Asp Glu

His Pro

His Phe
15

Glu Gln

30

Thr Phe

Arg Ser

Leu Asp

Ala

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly

Gly
80



Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys
260

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg
265

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Leu

Ile

Gln

Lys

Trp

155

Gly

Asp

Ala

Asp

Arg

235

Asp

Glu

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Ser

Met

Phe

Leu

Phe
270

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn



Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

14
405
PRT

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

14

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15



His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Ala

Ser

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala
210

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly

180

Gln

Lys

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Ile

Pro

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn
215

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Gly

Asp

Ala

Asp

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val
220

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Ser

Met

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu



Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Ser

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400



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

<220>
<223>

<400>

15
405
PRT

Artificial Sequence

Engineered protein

15

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala
145

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu
150

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp
155

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr
160



Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr
355

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Val

Asp

Leu

His

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu
360

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Gly

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp
365

His

Phe

190

Ser

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly



Ile Ser Asp Thr Leu Ile Arg Leu Ser Val Gly Leu Glu Asp Glu Glu

370

375

380

Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Ser

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

<220>
<223>

<400>

16
405
PRT

405

390

Artificial Sequence

Engineered protein

16

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Phe

Ser

Gly

50

Pro

Lys

Thr

Ala Thr
20

Arg Ala

35

Ala Pro

Thr Arg

Tyr Cys

His Leu
100

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Gln

Val

25

Ile

Gly

Lys

Ser

Asp
105

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

395

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

His

Glu

30

Thr

Arg

Leu

Thr

Met
110

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp



Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile
290

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro
295

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Gln

Lys

Trp

155

Gly

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His
300

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Ser

Leu

Thr

His

Phe

190

Ser

Met

Phe

Leu

Phe

270

Val

Leu

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys



Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

17
405
PRT

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

17

Gly

Phe

Phe

Leu

360

Leu

Gln

Met

Leu

Glu

345

Lys

Ser

Ala

Val

Lys

330

Ser

Asn

Val

Leu

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Phe

Leu

Ala

Arg

Leu

380

Ala

Tyr

Lys

Glu

Asp

365

Glu

Ala

Ile

Leu

Leu

350

Val

Asp

His

Lys

Phe

335

Pro

Leu

Glu

Pro

Gly

320

Thr

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Asp Pro Glu Gln Trp

20

25

30

Thr Ser Arg Ala Val Val Pro Pro Ile Ser Leu Ser Thr Thr Phe Lys

35

40

45



Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala
245

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile
250

Ile

Val

75

Leu

Ile

Gln

Lys

Trp

155

Gly

Asp

Ala

Asp

Arg

235

Asp

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Ser

Met

Phe

Leu

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys
255

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn



Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

18
405
PRT

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



<400>

18

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly
180

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val
185

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Phe

Gln

Leu

Glu

Val

75

Met

Ile

Gln

Lys

Trp

155

Gly

Asp

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe
190

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser



Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp
385

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Ser

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



Ser Gly Ser His Ser

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

<220>
<223>

<400>

19
405
PRT

405

Artificial Sequence

Engineered protein

19

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu
130

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val
135

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile
140

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu



Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala
325

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys
330

Trp

155

Gly

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Thr

His

Phe

190

Ser

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe
335

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr



Leu Ala Val Ser Leu Gly Gly Phe Glu Ser

340

Ser Met Thr His
355

345

Ala Ser Val Leu Lys Asn

360

Ile Ser Asp Thr Leu Ile Arg Leu Ser Val

370

Asp Leu Leu Glu
385

Ser Gly Ser His

<210> 20
<211> 405
<212> PRT

375

Asp Leu Asp Gln Ala Leu

390

Ser
405

<213> Artificial Sequence

<220>

<223> Engineered protein

<400> 20
Met Gln Glu Lys
1

His Phe Ala Thr
20

Thr Ser Arg Ala
35

Gln Gly Ala Pro
50

Asn Pro Thr Arg
65

Asp Ala

Gln Ala

Val val

Gly Gln

Asn Cys
70

Ser

Ile

Pro

His

55

Leu

Ser Gln Gly
10

His Val Gly
25

Pro Ile Ser
40

Ser Gly Phe

Glu Lys Ala

Leu

Asp

Ala

Glu

Leu Pro
350

Arg Asp Val Leu

365

Gly Leu Glu

Lys
395

Phe

Gln

Leu

Glu

Val
75

380

Ala

Leu

Asp

Ser

Tyr

60

Ala

Ala

Pro

Pro

Thr

45

Ser

Ala

Asp Glu

His Pro

His Phe
15

Glu Gln

30

Thr Phe

Arg Ser

Leu Asp

Ala

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly

Gly
80



Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala
275

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu
280

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Leu

Ile

Gln

Lys

Trp

155

Gly

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp
285

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Ser

Met

Phe

Leu

Phe

270

Val

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys



Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

21
405
PRT

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

21

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

Met

Leu

Glu

345

Ser

Ala

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Leu

Ile

Leu

Leu

350

Val

Asp

His

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Asp Pro Glu Gln Trp

20

25

30



Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala
210

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn
215

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Leu

Thr

Val

75

Leu

Ile

Gln

Lys

Trp

155

Gly

Asp

Ala

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val
220

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Ser

Met

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu



Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

<210>
<211>

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

22
405

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

Engineered protein

22

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Ile

Thr

Gln

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys
165

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ser

Ile

Pro

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu
170

Phe

Gln

Leu

Thr

Val

75

Leu

Ile

Gln

Lys

Trp

155

Gly

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile
175

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val



His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Cys

Gln

Val

Thr
355

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu
360

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp
365

Phe

190

Ser

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly



Ile Ser Asp Thr Leu Ile Arg Leu Ser Val Gly Leu Glu Asp Glu Glu

370

375

380

Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Ser

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

<220>
<223>

<400>

23
405
PRT

405

390

Artificial Sequence

Engineered protein

23

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Phe

Ser

Gly

50

Pro

Lys

Thr

Ala Thr
20

Arg Ala

35

Ala Pro

Thr Arg

Tyr Cys

His Leu
100

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Ser

Ile

Pro

Glu

55

Leu

Phe

Ala

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Gln

Val

25

Ile

Gly

Lys

Ser

Asp
105

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

395

Phe

Gln

Leu

Thr

Val

75

Leu

Ile

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

His

Glu

30

Thr

Arg

Leu

Thr

Met
110

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp



Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg
305

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys
310

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Thr

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Gln

Lys

Trp

155

Gly

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr
315

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Ser

Leu

Thr

His

Phe

190

Ser

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Glu

Val

Lys

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly
320



Thr

Leu

Ile

Ile

Asp

385

Ser

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Gln

Val

Thr

355

Asp

Leu

Ser

24
405
PRT

His

Ser

340

His

Thr

Glu

His

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Glu

Gly

Ser

Ile

Leu
390

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

24

Phe Leu

Phe Glu
345

Leu Lys
360

Leu Ser

Gln Ala

Lys

330

Ser

Asn

Val

Leu

Met Gln Glu Lys Glu Ala Ser Ser Gln Gly

1

5

10

His Phe Ala Thr Gln Ala Ile His Val Gly

20

25

Thr Ser Arg Ala Val Val Pro Pro Ile Ser

35

40

Gln Gly Ala Pro Gly Gln His Ser Gly Phe

50

55

Asn

Leu

Asp

Gly

Lys
395

Phe

Gln

Leu Lys Leu

Ala Glu Leu
350

Arg Asp Val
365

Leu Glu Asp
380

Ala Ala His

Leu Pro His

Glu Pro Glu
30

Phe

335

Pro

Leu

Glu

Pro

Phe
15

Gln

Pro Ser Val Thr Phe

Val

45

Tyr Ser Arg Ser

60

Asp

Ala

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly



Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Ala

Ser

Val

225

Asn

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Thr

Tyr

His

Ala

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala
245

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Phe

Ala

Arg

Val

135

Thr

Thr

Ile

Leu

Asn

215

Ser

Pro

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Tyr

Pro

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile
250

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys
255

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn



Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

25
405
PRT

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Gln

Phe

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

25

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Arg

265

Glu

His

Met

Leu

Glu

345

Ser

Ala

Met

Ser

Pro

Val

Lys

330

Ser

Lys

Val

Leu

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



Met

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Gln

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Glu

Ala

Arg

35

Ala

Thr

Tyr

His

Ala

115

Lys

Ile

Thr

His

Phe
195

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Glu

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Thr

Ile

Leu

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Pro
200

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Phe

Gln

Pro

Val

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Pro

Pro

Val

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile
205

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Phe

15

Gln

Phe

Ser

Asp

Val

95

Glu

Leu

Pro

Ile

175

Met

Met

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys



Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp
385

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Asn

215

Ser

Pro

Gln

Phe

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

Tyr

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Lys

Val

Leu

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



Ser Gly Ser His Ser

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

<220>
<223>

<400>

26
405
PRT

405

Artificial Sequence

Engineered protein

26

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu
130

Ala

Arg

35

Ala

Thr

Tyr

His

Ala

115

Lys

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Ile

Glu

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val
135

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Phe

Gln

Pro

Val

Val

75

Leu

Ile

Gln

Lys

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile
140

Pro

Pro

Val

45

Ser

Ala

Ala

Cys

Ala

125

Lys

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu



Ala

145

Asn

His

Ala

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser
340

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Thr

Thr

Ile

Leu

Asn

215

Ser

Pro

Gln

Phe

Pro

295

Gly

Ile

Gly

Lys

Asp

Leu

Pro

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

Ile

Val

185

Leu

His

Tyr

Pro

Arg

265

Glu

His

Met

Leu

Glu
345

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu
350

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala



Ser

Ile

Asp

385

Ser

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Thr
355

Asp

Leu

Ser

27
405
PRT

His

Thr

Glu

His

Ala

Leu

Asp

Ser
405

Ser Val Leu Lys Lys

360

Ile Arg Leu Ser Val

375

Leu Asp Gln Ala Leu

390

Artificial Sequence

Engineered protein

27

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Phe

Ser

Gly

50

Pro

Lys

Ala

Arg

35

Ala

Thr

Tyr

Lys

Thr

20

Ala

Pro

Arg

Cys

Glu

Gln

Val

Gly

Asn

Leu
85

Ala

Ala

Val

Gln

Cys

70

Ala

Ser

Ile

Pro

Glu

55

Leu

Phe

Ser

His

Pro

40

Ser

Glu

Ala

Gln

Val

25

Ile

Gly

Lys

Ser

Gly

10

Gly

Ser

Phe

Ala

Gly
90

Asp

Arg Asp Val Leu

365

Gly Leu Glu Asp Glu

Lys
395

Phe

Gln

Pro

Thr

Val

75

Met

380

Ala Ala His Pro

Leu

Glu

Ser

Tyr

60

Ala

Ala

Pro

Pro

Val

45

Ser

Ala

Ala

His

Glu

30

Thr

Arg

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val
95

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly

Gly

80

Thr



Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

His

Ala

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala
275

Leu

100

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Ala

Arg

Val

135

Thr

Thr

Ile

Leu

Asn

215

Ser

Pro

Gln

Phe

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu
280

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Tyr

Pro

Arg

265

Glu

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Lys

Ile

250

Met

Ser

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp
285

Met
110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Glu

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys



Val

Arg

305

Thr

Leu

Val

Ile

Asp

385

Ser

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

28
405
PRT

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

28

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

Met

Leu

Glu

345

Lys

Ser

Ala

Pro

Val

Lys

330

Ser

Lys

Val

Leu

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Leu

Ile

Leu

Leu

350

Val

Asp

His

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Glu Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Glu Pro Glu Gln Trp

20

25

30



Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val
225

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Arg

35

Ala

Thr

Tyr

His

Ala

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu
230

Pro

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Thr

Ile

Leu

Asn

215

Ser

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Tyr

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Lys

Pro

Thr

Val

75

Ser

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg
235

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Val

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln
240



Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Val

Ile

Asp

385

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

29
405
PRT

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Pro

Gln

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Ser

Ala

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Lys

Val

Leu

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Asn

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400



<220>
<223>

<400>

29

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Ala

Arg

35

Ala

Thr

Tyr

His

Ala

115

Lys

Ile

Thr

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Glu

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys
165

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Engineered protein

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Thr

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu
170

Phe

Gln

Pro

Val

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Pro

Pro

Val

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

15

Gln

Phe

Ser

Asp

Val

95

Glu

Leu

Pro

Ile
175

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val



His

Gly

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser
370

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Ile

Leu

Asn

215

Ser

Pro

Gln

Phe

Pro

295

Gly

Ile

Gly

Val

Arg
375

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Val

185

Leu

His

Tyr

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Lys

Val

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu
380

Ser

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu



Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Ser

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

<220>
<223>

<400>

30
405
PRT

405

390

Artificial Sequence

Engineered protein

30

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Ala Thr
20

Arg Ala
35

Ala Pro

Thr Arg

Tyr Cys

His Leu

100

Ala Gly
115

Glu

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr
120

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

395

Phe

Gln

Pro

Val

Val

75

Leu

Ile

Gln

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Pro

Pro

Val

45

Ser

Ala

Ala

Cys

Ala
125

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe



Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg
305

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Lys

Ile

Arg

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys
310

Val

135

Thr

Thr

Ile

Leu

Asn

215

Ser

Pro

Gln

Phe

Pro

295

Gly

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Cys

Leu

Ile

Val

185

Leu

His

Tyr

Pro

Arg

265

Glu

His

Met

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr
315

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly
320



Thr

Leu

Ser

Ile

Asp

385

Ser

Leu Gln

Ala Vval

Met Thr
355

Ser Asp
370

Leu Leu

Gly Ser

<210> 31
<211> 465
<212> PRT

<213>

<220>

<223>

<400> 31

His

Ser

340

His

Thr

Glu

His

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Glu

Gly

Ser

Ile

Leu
390

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

Phe Leu

Phe Glu
345

Leu Lys
360

Leu Ser

Gln Ala

Lys

330

Ser

Lys

Val

Leu

Met Gln Glu Lys Glu Ala Ser Ser Gln Gly

1

5

10

His Phe Ala Thr Gln Ala Ile His Val Gly

20

25

Thr Ser Arg Ala Val Val Pro Pro Ile Ser

35

40

Gln Gly Trp Pro Gly Gln Glu Ser Gly Phe

50

55

Asn Leu

Leu Val

Asp Arg

Gly Leu

380

Lys Ala
395

Lys

Glu

Asp

365

Glu

Ala

Leu

Leu

350

Val

Asp

His

Phe

335

Pro

Leu

Glu

Pro

Phe Leu Pro His Phe

15

Gln Glu Pro Glu Gln

30

Pro Ser Val Thr Phe

45

Thr Tyr Ser Arg Ser

60

Thr

Ala

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly



Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Thr

Tyr

His

Ala

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys
260

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Leu

Phe

Ala

Arg

Val

135

Thr

Thr

Ile

Leu

Asn

215

Ser

Pro

Gln

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Tyr

Pro

Arg
265

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe
270

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn



Gly

Val

Arg

305

Thr

Leu

Val

Ile

Asp

385

Ser

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

32
405
PRT

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

32

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ser

Pro

Val

Lys

330

Ser

Lys

Val

Leu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Glu Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15



His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Ala

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

Arg

35

Ala

Thr

Tyr

His

Ala

115

Lys

Ile

Thr

His

Phe
195

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Arg

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Ile

Pro

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Thr

Ile

Leu

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala
200

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Gln

Pro

Val

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Pro

Val

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile
205

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys



Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Asn

215

Ser

Pro

Gln

Phe

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

Tyr

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Ser

Ala

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Lys

Val

Leu

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400



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

<220>
<223>

<400>

33
405
PRT

Artificial Sequence

Engineered protein

33

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala
145

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Ala

Arg

35

Ala

Thr

Tyr

His

Ala

115

Lys

Ile

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Glu

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu
150

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Phe

Gln

Pro

Val

Val

75

Leu

Ile

Gln

Lys

Trp
155

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Pro

Pro

Val

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr
160



Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser
340

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Thr

Ile

Leu

Asn

215

Ser

Pro

Gln

Phe

Pro

295

Gly

Ile

Gly

Asp

Leu

His

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Ile

Val

185

Leu

His

Tyr

Pro

Arg

265

Glu

His

Met

Leu

Glu
345

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu
350

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala



Ser

Ile

Asp

385

Ser

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Thr
355

Asp

Leu

Ser

34
405
PRT

His

Thr

Glu

His

Ala

Leu

Asp

Ser
405

Ser Val Leu Lys Lys

360

Ile Arg Leu Ser Val

375

Leu Asp Gln Ala Leu

390

Artificial Sequence

Engineered protein

34

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Phe

Ser

Gly

50

Pro

Lys

Ala

Arg

35

Ala

Thr

Tyr

Lys

Thr

20

Ala

Pro

Arg

Cys

Glu

Gln

Val

Gly

Asn

Leu
85

Ala

Ala

Val

Gln

Cys

70

Ala

Ser

Ile

Pro

His

55

Leu

Phe

Ser

His

Pro

40

Ser

Glu

Ala

Gln

Val

25

Ile

Gly

Lys

Ser

Gly

10

Ser

Phe

Ala

Gly
90

Arg Asp Val Leu

365

Gly Leu Glu Asp Glu

Lys
395

Phe

Gln

Pro

Val

Val

75

Leu

380

Ala Ala His Pro

Leu

Glu

Ser

Tyr

60

Ala

Ala

Pro

Pro

Val

45

Ser

Ala

Ala

His

Glu

30

Thr

Arg

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val
95

Glu

Pro
400

Gln

Trp

Lys

Gly

Gly

80

Thr



Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile
290

His

Ala

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Ala

Arg

Val

135

Thr

Thr

Ile

Leu

Asn

215

Ser

Pro

Gln

Phe

Pro
295

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Tyr

Pro

Arg

265

Glu

His

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His
300

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys



Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

35
405
PRT

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Gly

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

35

Gly

Phe

Phe

Leu

360

Leu

Gln

Met

Leu

Glu

345

Lys

Ser

Ala

Val

Lys

330

Ser

Lys

Val

Leu

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Phe

Leu

Val

Arg

Leu

380

Ala

Tyr

Lys

Glu

Asp

365

Glu

Ala

Ile

Leu

Leu

350

Val

Asp

His

Lys

Phe

335

Pro

Leu

Glu

Pro

Gly

320

Thr

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Glu Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Glu Pro Glu Gln Trp

20

25

30

Thr Ser Arg Ala Val Val Pro Pro Ile Ser Pro Ser Val Thr Phe Lys

35

40

45



Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val
225

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ala

Thr

Tyr

His

Ala

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Pro

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu
230

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Thr

Ile

Leu

Asn

215

Ser

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Tyr

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg
235

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln
240



Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

36
405
PRT

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Pro

Gln

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Lys

Val

Leu

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



<223>

<400>

36

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Ala

Arg

35

Ala

Thr

Tyr

His

Ala

115

Lys

Ile

Thr

His

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly
180

Glu

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Engineered protein

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Thr

Ile

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val
185

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Phe

Gln

Pro

Val

Val

75

Met

Ile

Gln

Lys

Trp

155

Ala

Asp

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Pro

Pro

Val

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe
190

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser



Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Val

Ile

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser
370

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu

Asn

215

Ser

Pro

Gln

Phe

Pro

295

Thr

Ile

Gly

Val

Arg
375

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Leu

His

Tyr

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Lys

Val

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu
380

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu



Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Ser

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

<220>
<223>

<400>

37
405
PRT

405

390

Artificial Sequence

Engineered protein

37

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Ala Thr
20

Arg Ala
35

Ala Pro

Thr Arg

Tyr Cys

His Leu

100

Ala Gly
115

Glu

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr
120

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

395

Phe

Gln

Pro

Val

Val

75

Leu

Ile

Gln

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Pro

Pro

Val

45

Ser

Ala

Ala

Cys

Ala
125

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe



Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala
325

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Val

135

Thr

Thr

Ile

Leu

Asn

215

Ser

Pro

Gln

Phe

Pro

295

Thr

Ile

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Cys

Leu

Ile

Val

185

Leu

His

Tyr

Pro

Arg

265

Glu

His

Met

Leu

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys
330

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe
335

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr



Leu

Ser

Ile

Asp

385

Ser

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Val

Thr

355

Asp

Leu

Ser

38
405
PRT

Ser

340

His

Thr

Glu

His

Leu

Ala

Leu

Asp

Ser
405

Gly Gly Phe Glu

345

Ser Val Leu Lys

360

Ile Arg Leu Ser

375

Leu Asp Gln Ala

390

Artificial Sequence

Engineered protein

38

Met Gln Glu

1

His Phe Ala

Thr Ser Arg

35

Gln Gly Ala

50

Asn Pro Thr

65

Lys

Thr

20

Ala

Pro

Glu

Gln

Val

Gly

Asn

Ala

Ala

Val

Gln

Cys
70

Ser

Ile

Pro

His

55

Leu

Ser

His

Pro

40

Ser

Glu

Gln

Val

25

Ile

Gly

Lys

Ser

Lys

Val

Leu

Gly

10

Ser

Phe

Ala

Leu

Asp

Gly

Lys
395

Phe

Gln

Pro

Val

Val
75

Val

Arg

Leu

380

Ala

Leu

Glu

Ser

Tyr

60

Ala

Glu

Asp

365

Glu

Ala

Pro

Pro

Val

45

Ser

Ala

Leu

350

Val

Asp

His

His

Glu

30

Thr

Arg

Leu

Pro

Leu

Glu

Pro

Phe

15

Gln

Phe

Ser

Asp

Ala

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly

Gly
80



Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Tyr

His

Ala

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys
260

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Phe

Ala

Arg

Val

135

Thr

Thr

Ile

Leu

Asn

215

Ser

Pro

Gln

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Tyr

Pro

Arg
265

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe
270

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn



Gly

Val

Arg

305

Thr

Leu

Val

Ile

Asp

385

Ser

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

39
405
PRT

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

39

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ser

Pro

Val

Lys

330

Ser

Lys

Val

Leu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Glu Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15



His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala
210

Ala

Arg

35

Ala

Thr

Tyr

His

Ala

115

Lys

Ile

Thr

His

Phe

195

Thr

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly

180

Gln

Lys

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Thr

Ile

Leu

Asn
215

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Gln

Pro

Thr

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val
220

Pro

Val

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu



Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Val

Ile

Asp

385

Ser

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Ser

Pro

Gln

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Tyr

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Lys

Val

Leu

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



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

<220>
<223>

<400>

40
405
PRT

Artificial Sequence

Engineered protein

40

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala
145

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Ala

Arg

35

Ala

Thr

Tyr

His

Ala

115

Lys

Ile

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Glu

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu
150

Ser

Ile

Pro

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Phe

Gln

Pro

Thr

Val

75

Leu

Ile

Gln

Lys

Trp
155

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Pro

Pro

Val

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr
160



Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Val

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr
355

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Thr

Ile

Leu

Asn

215

Ser

Pro

Gln

Phe

Pro

295

Thr

Ile

Gly

Val

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu
360

Ile

Val

185

Leu

His

Tyr

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Lys

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp
365

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly



Ile Ser Asp Thr Leu Ile Arg Leu Ser Val Gly Leu Glu Asp Glu Glu

370

375

380

Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Ser

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

<220>
<223>

<400>

41
405
PRT

405

390

Artificial Sequence

Engineered protein

41

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Phe

Ser

Gly

50

Pro

Lys

Thr

Ala Thr
20

Arg Ala

35

Ala Pro

Thr Arg

Tyr Cys

His Leu
100

Glu

Gln

Val

Gly

Asn

Leu

85

Leu

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Ser

Ile

Pro

Glu

55

Leu

Phe

Ala

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Gln

Val

25

Ile

Gly

Lys

Ser

Asp
105

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

395

Phe

Gln

Pro

Thr

Val

75

Leu

Ile

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Pro

Pro

Val

45

Ser

Ala

Ala

Cys

His

Glu

30

Thr

Arg

Leu

Thr

Met
110

Phe

15

Gln

Phe

Ser

Asp

Val
95

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp



Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile
290

Ala

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Arg

Val

135

Thr

Thr

Ile

Leu

Asn

215

Ser

Pro

Gln

Phe

Pro
295

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Phe

Cys

Leu

Ile

Val

185

Leu

His

Tyr

Pro

Arg

265

Glu

His

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His
300

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys



Arg

305

Thr

Leu

Val

Ile

Asp

385

Ser

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

42
405
PRT

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

42

Gly

Phe

Phe

Leu

360

Leu

Gln

Met

Leu

Glu

345

Lys

Ser

Ala

Val

Lys

330

Ser

Lys

Val

Leu

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Phe

Leu

Val

Arg

Leu

380

Ala

Tyr

Lys

Glu

Asp

365

Glu

Ala

Ile

Leu

Leu

350

Val

Asp

His

Lys

Phe

335

Pro

Leu

Glu

Pro

Gly

320

Asp

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Glu Pro Glu Gln Trp

20

25

30

Thr Ser Arg Ala Val Val Pro Leu Ile Ser Leu Ser Thr Thr Phe Lys

35

40

45



Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Ala

Ser

Val

225

Asn

Ala

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Val

Arg

Phe

195

Thr

Val

Leu

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Leu

Gly

180

Gln

Lys

Asn

Gly

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala
245

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Arg

Pro

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Leu
250

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys
255

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn



Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

43
405
PRT

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Asn
405

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

His

Phe

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

Val

Leu

280

Ser

Gly

Phe

Phe

Pro

360

Leu

Gln

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Met

Ser

Pro

Ile

Lys

330

Ser

Asn

Val

Leu

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

His

Gly

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Lys

Glu

Ala

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Lys

Pro
400



<400>

43

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Phe

Ser

Ala

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Val

Arg

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Leu

Gly
180

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Ser

His

Leu

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val
185

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe
190

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser



Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp
385

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Leu

Asn

215

Arg

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Pro

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Pro

360

Leu

Gln

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Gly

Ser

Asn

Leu

250

Met

Ser

Pro

Ile

Lys

330

Ser

Asn

Val

Leu

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Ile

205

Val

Arg

Tyr

His

Gly

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Met

Gly

Leu

Cys

255

Lys

Glu

Ala

Lys

Phe

335

Pro

Leu

Glu

Pro

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Lys

Pro
400



Ser Gly Ser His Asn

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

<220>
<223>

<400>

44
405
PRT

405

Artificial Sequence

Engineered protein

44

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Phe

Ser

Ala

50

Pro

Lys

Thr

Tyr

Leu
130

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val
135

Ser

His

Leu

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile
140

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu



Ala

145

Asn

His

Ala

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ile

Val

Arg

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Gln

Thr

Leu

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala
325

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Thr

Ile

Ile

Leu

Asn

215

Arg

Pro

His

Phe

Pro

295

Gly

Ile

Lys

Asp

Leu

Pro

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Val

Glu

170

Val

Gly

Ser

Asn

Leu

250

Met

Ser

Pro

Ile

Lys
330

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Gly

285

Glu

Tyr

Lys

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Ala

Lys

Phe
335

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr



Leu Ala Val Ser Leu Gly Gly Phe Glu Ser

340

Ser Met Thr His
355

345

Ala Ser Val Pro Lys Asn

360

Ile Ser Asp Thr Leu Ile Arg Leu Ser Val

370

Asp Leu Leu Glu
385

Ser Gly Ser His

<210> 45
<211> 405
<212> PRT

375

Asp Leu Asp Gln Ala Leu

390

Asn
405

<213> Artificial Sequence

<220>

<223> Engineered protein

<400> 45
Met Gln Glu Lys
1

His Phe Ala Thr
20

Thr Ser Arg Ala
35

Gln Ala Ala Pro
50

Asn Pro Thr Arg
65

Asp Ala

Gln Ala

Val val

Gly Gln

Asn Cys
70

Ser

Ile

Pro

Glu

55

Leu

Ser

His

Leu

40

Ser

Glu

Gln Gly
10

Val Gly

25

Ile Ser

Gly Phe

Lys Ala

Leu

Asp

Val

Glu

Leu Pro
350

Arg Asp Val Leu

365

Gly Leu Glu

Lys
395

Phe

Gln

Leu

Thr

Val
75

380

Ala

Leu

Glu

Ser

Tyr

60

Ala

Ala

Pro

Pro

Thr

45

Ser

Ala

Asp Glu

His Pro

His Phe
15

Glu Gln

30

Thr Phe

Arg Ser

Leu Asp

Ala

Gly

Lys

Pro
400

Gln

Trp

Lys

Gly

Gly
80



Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Tyr

His

Gly

115

Lys

Ile

Val

Arg

Phe

195

Thr

Val

Leu

Leu

Ala
275

Cys

Leu

100

Gly

Ile

Thr

Leu

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Pro

His

Phe

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu
280

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Lys

Leu

250

Met

Ser

Met

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Gly
285

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys



Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

46
405
PRT

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Asn
405

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

46

Ser

Gly

Phe

Phe

Pro

360

Leu

Gln

His

Met

Leu

Glu

345

Ser

Ala

Pro

Ile

Lys

330

Ser

Asn

Val

Leu

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Leu

Ile

Leu

Leu

350

Val

Asp

His

Ala

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Gly

320

Asp

Ala

Gly

Lys

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Glu Pro Glu Gln Trp

20

25

30



Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Ser

Ala

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala
210

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Val

Arg

Phe

195

Thr

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Leu

Gly

180

Gln

Lys

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Pro

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn
215

Leu

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Leu

Thr

Val

75

Ser

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val
220

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu



Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

<210>
<211>

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

47
405

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Asn
405

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Arg

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Pro

360

Leu

Gln

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Lys

Leu

250

Met

Ser

Pro

Ile

Lys

330

Ser

Asn

Val

Leu

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Arg

Tyr

His

Gly

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Leu

Cys

255

Lys

Glu

Ala

Lys

Phe

335

Pro

Leu

Glu

Pro

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Asp

Ala

Gly

Lys

Pro
400



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

Engineered protein

47

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

Phe

Ser

Ala

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Val

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Ile

Thr

Leu

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys
165

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ser

His

Leu

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu
170

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile
175

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val



His

Gly

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Arg

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr
355

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu

Asn

215

Arg

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Val

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Pro
360

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Val

Gly

Ser

Asn

Leu

250

Met

Ser

Pro

Ile

Lys

330

Ser

Asn

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Ser

Ile

205

Val

Arg

Tyr

His

Gly

285

Glu

Tyr

Lys

Glu

Asp
365

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Ala

Lys

Phe

335

Pro

Leu

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly



Ile Ser Asp Thr Leu Ile Arg Leu Ser Val Gly Leu Glu Asp Glu Lys

370

375

380

Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Asn

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

<220>
<223>

<400>

48
405
PRT

405

390

Artificial Sequence

Engineered protein

48

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Phe

Ser

Ala

50

Pro

Lys

Thr

Ala Thr
20

Arg Ala

35

Ala Pro

Thr Arg

Tyr Cys

His Leu
100

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Ser

His

Leu

40

Ser

Glu

Ala

Gly

Gln

Val

25

Ile

Gly

Lys

Ser

Asp
105

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

395

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

His

Glu

30

Thr

Arg

Leu

Thr

Met
110

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp



Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg
305

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Gly

115

Lys

Ile

Arg

Arg

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gly

Ile

Thr

Leu

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys
310

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Arg

Pro

His

Phe

Pro

295

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Leu

250

Met

Ser

Pro

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr
315

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Gly

285

Glu

Tyr

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Glu

Ala

Lys

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly
320



Thr

Leu

Ser

Ile

Asp

385

Ser

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Gln

Val

Thr

355

Asp

Leu

Ser

49
405
PRT

His

Ser

340

His

Thr

Glu

His

Ala

325

Leu

Ala

Leu

Asp

Asn
405

Glu

Gly

Ser

Ile

Leu
390

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

49

Phe Leu

Phe Glu
345

Pro Lys
360

Leu Ser

Gln Ala

Lys

330

Ser

Asn

Val

Leu

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly

1

5

10

His Phe Ala Thr Gln Ala Ile His Val Gly

20

25

Thr Ser Arg Ala Val Val Pro Leu Ile Ser

35

40

Gln Ala Trp Pro Gly Gln Glu Ser Gly Phe

50

55

Asn Leu

Leu Val

Asp Arg

Gly Leu

380

Lys Ala
395

Lys

Glu

Asp

365

Glu

Ala

Leu

Leu

350

Val

Asp

His

Phe

335

Pro

Leu

Glu

Pro

Phe Leu Pro His Phe

15

Gln Glu Pro Glu Gln

30

Leu Ser Thr Thr Phe

45

Thr Tyr Ser Arg Ser

60

Thr

Ala

Gly

Lys

Pro
400

Gln

Trp

Lys

Gly



Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Thr

Tyr

His

Gly

115

Lys

Ile

Val

Arg

Phe

195

Thr

Val

Leu

Arg

Cys

Leu

100

Gly

Ile

Thr

Leu

Gly

180

Gln

Lys

Asn

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala
245

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Pro

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Leu
250

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys
255

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn



Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

50
405
PRT

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Asn
405

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

50

Val

Leu

280

Ser

Gly

Phe

Phe

Pro

360

Leu

Gln

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Met

Ser

Pro

Ile

Lys

330

Ser

Asn

Val

Leu

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

His

Gly

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Lys

Glu

Ala

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Lys

Lys

Gly

320

Asp

Ala

Gly

Lys

Pro
400



Met

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Ala

Gln

Phe

Ser

Ala

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Glu

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Val

Arg

Phe
195

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Leu

Gly

180

Gln

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Ser

Ile

Pro

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Ser

His

Leu

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala
200

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile
205

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Phe

15

Gln

Phe

Ser

Asp

Val

95

Glu

Leu

Pro

Ile

175

Met

Met

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys



Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp
385

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Asn

215

Arg

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Pro

360

Leu

Gln

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ser

Asn

Leu

250

Met

Ser

Pro

Ile

Lys

330

Ser

Asn

Val

Leu

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Val

Arg

Tyr

His

Gly

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Gly

Leu

Cys

255

Lys

Glu

Ala

Lys

Phe

335

Pro

Leu

Glu

Pro

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Asp

Ala

Gly

Lys

Pro
400



Ser Gly Ser His Asn

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

<220>
<223>

<400>

51
405
PRT

405

Artificial Sequence

Engineered protein

51

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Phe

Ser

Ala

50

Pro

Lys

Thr

Tyr

Leu
130

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Ile

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val
135

Ser

His

Leu

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile
140

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu



Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Ile

Val

Arg

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

Leu

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser
340

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Thr

Ile

Ile

Leu

Asn

215

Arg

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Lys

Asp

Leu

His

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu
345

Val

Glu

170

Val

Gly

Ser

Asn

Leu

250

Met

Ser

Pro

Ile

Lys

330

Ser

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Gly

285

Glu

Tyr

Lys

Glu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu
350

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Ala

Lys

Phe

335

Pro

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala



Ser Met

Ile Ser
370

Asp Leu
385

Ser Gly

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

<220>
<223>

<400>
Met Gln
1

His Phe

Thr Ser

Gln Ala
50

Asn Pro
65

Ala Lys

Thr
355

Asp

Leu

Ser

52
405
PRT

His

Thr

Ala

Leu

Ser Val Pro Lys Asn

360

Ile Arg Leu Ser Val

375

Glu Asp Leu Asp Gln Ala Leu

His

Asn
405

390

Artificial Sequence

Engineered protein

52

Glu

Ala

Arg

35

Ala

Thr

Tyr

Lys

Thr

20

Ala

Pro

Arg

Cys

Asp

Gln

Val

Gly

Asn

Leu
85

Ala

Ala

Val

Gln

Cys

70

Ala

Ser

Ile

Pro

His

55

Leu

Phe

Ser

His

Leu

40

Ser

Glu

Ala

Gln

Val

25

Ile

Gly

Lys

Ser

Gly

10

Gly

Ser

Phe

Ala

Gly
90

Asp

Arg Asp Val Leu

365

Gly Leu Glu Asp Glu

Lys
395

Phe

Gln

Leu

Glu

Val

75

Leu

380

Ala Ala His Pro

Leu

Glu

Ser

Tyr

60

Ala

Ala

Pro

Pro

Thr

45

Ser

Ala

Ala

His

Glu

30

Thr

Arg

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val
95

Gly

Pro
400

Gln

Trp

Lys

Gly

Gly

80

Thr



Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

His

Gly

115

Lys

Ile

Val

Arg

Phe

195

Thr

Val

Leu

Leu

Ala
275

Leu

100

Gly

Ile

Thr

Leu

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Arg

Pro

His

Phe

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu
280

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Leu

250

Met

Ser

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Gly
285

Met
110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Glu

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys



Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

53
405
PRT

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Asn
405

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

53

Ser

Gly

Phe

Phe

Pro

360

Leu

Gln

His

Met

Leu

Glu

345

Lys

Ser

Ala

Pro

Ile

Lys

330

Ser

Asn

Val

Leu

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Leu

Ile

Leu

Leu

350

Val

Asp

His

Ala

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Gly

320

Thr

Ala

Gly

Lys

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Glu Pro Glu Gln Trp

20

25

30



Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val
225

Ser

Ala

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Val

Arg

Phe

195

Thr

Val

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Leu

Gly

180

Gln

Lys

Asn

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu
230

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Arg

Leu

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Leu

Ile

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg
235

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln
240



Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

54
405
PRT

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Asn
405

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Pro

360

Leu

Gln

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Ser

Ala

Leu

250

Met

Ser

Pro

Ile

Lys

330

Ser

Asn

Val

Leu

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Tyr

His

Gly

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Cys

255

Lys

Glu

Ala

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Lys

Pro
400



<220>
<223>

<400>

54

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

Phe

Ser

Ala

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Val

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Leu

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys
165

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Engineered protein

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ser

His

Leu

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu
170

Phe

Gln

Leu

Glu

Val

75

Met

Ile

Gln

Lys

Trp

155

Ala

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

15

Gln

Phe

Ser

Asp

Val

95

Glu

Leu

Pro

Ile
175

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val



His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser
370

Arg

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Ile

Leu

Asn

215

Arg

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg
375

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Pro

360

Leu

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Val

Gly

Ser

Asn

Leu

250

Met

Ser

Pro

Ile

Lys

330

Ser

Asn

Val

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu
380

Thr

Ile

205

Val

Arg

Tyr

His

Gly

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Ala

Lys

Phe

335

Pro

Leu

Glu

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Lys



Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Asn

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

<220>
<223>

<400>

55
405
PRT

405

390

Artificial Sequence

Engineered protein

55

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Phe

Ser

Ala

50

Pro

Lys

Thr

Tyr

Ala Thr
20

Arg Ala
35

Ala Pro

Thr Arg

Tyr Cys

His Leu

100

Gly Gly
115

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Ser

His

Leu

40

Ser

Glu

Ala

Gly

Tyr
120

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

395

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala
125

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe



Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg
305

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Lys

Ile

Val

Arg

Phe

195

Thr

Val

Leu

Leu

Ala

275

Cys

Ile

Thr

Leu

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys
310

Val

135

Thr

Ile

Ile

Leu

Asn

215

Arg

Pro

His

Phe

Pro

295

Thr

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Leu

250

Met

Ser

Pro

Ile

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr
315

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Gly

285

Glu

Tyr

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Ala

Lys

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly
320



Thr

Leu

Ser

Ile

Asp

385

Ser

Leu Gln

Ala Vval

Met Thr
355

Ser Asp
370

Leu Leu

Gly Ser

<210> 56
<211> 465
<212> PRT

<213>

<220>

<223>

<400> 56

His

Ser

340

His

Thr

Glu

His

Ala

325

Leu

Ala

Leu

Asp

Asn
405

Glu

Gly

Ser

Ile

Leu
390

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

Phe Leu

Phe Glu
345

Pro Lys
360

Leu Ser

Gln Ala

Lys

330

Ser

Asn

Val

Leu

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly

1

5

10

His Phe Ala Thr Gln Ala Ile His Val Gly

20

25

Thr Ser Arg Ala Val Val Pro Leu Ile Ser

35

40

Gln Ala Ala Pro Gly Gln His Ser Gly Phe

50

55

Asn Leu

Leu Val

Asp Arg

Gly Leu

380

Lys Ala
395

Lys

Glu

Asp

365

Glu

Ala

Leu

Leu

350

Val

Asp

His

Phe

335

Pro

Leu

Glu

Pro

Phe Leu Pro His Phe

15

Gln Glu Pro Glu Gln

30

Leu Ser Thr Thr Phe

45

Glu Tyr Ser Arg Ser

60

Thr

Ala

Gly

Lys

Pro
400

Gln

Trp

Lys

Gly



Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Thr

Tyr

His

Gly

115

Lys

Ile

Val

Arg

Phe

195

Thr

Val

Leu

Leu

Arg

Cys

Leu

100

Gly

Ile

Thr

Leu

Gly

180

Gln

Lys

Asn

Gly

Lys
260

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Arg

Pro

His

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg
265

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Leu

250

Met

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe
270

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn



Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

57
405
PRT

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Asn
405

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

57

Leu

280

Ser

Gly

Phe

Phe

Pro

360

Leu

Gln

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ser

Pro

Ile

Lys

330

Ser

Asn

Val

Leu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Gly

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Glu

Ala

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Lys

Gly

320

Thr

Ala

Gly

Lys

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15



His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Phe

Ser

Ala

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Val

Arg

Phe
195

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Leu

Gly

180

Gln

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Arg

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

His

Leu

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala
200

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Gln

Leu

Thr

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile
205

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Cys



Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Asn
405

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Asn

215

Arg

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Pro

360

Leu

Gln

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ser

Asn

Leu

250

Met

Ser

Pro

Ile

Lys

330

Ser

Asn

Val

Leu

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Arg

Leu

380

Ala

Val

Arg

Tyr

His

Gly

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Gly

Leu

Cys

255

Lys

Glu

Ala

Lys

Phe

335

Pro

Leu

Glu

Pro

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Lys

Pro
400



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

<220>
<223>

<400>

58
405
PRT

Artificial Sequence

Engineered protein

58

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala
145

Phe

Ser

Ala

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Asp

Gln

Val

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu
150

Ser

Ile

Pro

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ser

His

Leu

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Phe

Gln

Leu

Thr

Val

75

Leu

Ile

Gln

Lys

Trp
155

Leu

Glu

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val

95

Glu

Leu

Pro

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr
160



Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Val

Arg

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Leu

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser
340

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ile

Ile

Leu

Asn

215

Arg

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu
345

Glu

170

Val

Gly

Ser

Asn

Leu

250

Met

Ser

Pro

Ile

Lys

330

Ser

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Val

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Gly

285

Glu

Tyr

Lys

Glu

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu
350

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Ala

Lys

Phe

335

Pro

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala



Ile Met

Ile Ser
370

Asp Leu
385

Ser Gly

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

<220>
<223>

<400>
Met Gln
1

His Phe

Thr Ser

Gln Ala
50

Asn Pro
65

Ala Lys

Thr
355

Asp

Leu

Ser

59
405
PRT

His

Thr

Ala Ser Val Pro Lys Asn

360

Leu Ile Arg Leu Ser Val

375

Glu Asp Leu Asp Gln Ala Leu

His

390

Asn
405

Artificial Sequence

Engineered protein

59

Glu

Ala

Arg

35

Ala

Thr

Tyr

Lys

Thr

20

Ala

Pro

Arg

Cys

Asp Ala

Gln Ala

Val val

Gly Gln

Asn Cys

70

Leu Ala
85

Ser

Ile

Pro

Glu

55

Leu

Phe

Ser

His

Leu

40

Ser

Glu

Ala

Gln

Val

25

Ile

Gly

Lys

Ser

Gly

10

Ser

Phe

Ala

Gly
90

Asp

Arg Asp Val Leu

365

Gly Leu Glu Asp Glu

Lys
395

Phe

Gln

Leu

Thr

Val

75

Leu

380

Ala Ala His Pro

Leu

Glu

Ser

Tyr

60

Ala

Ala

Pro

Pro

Thr

45

Ser

Ala

Ala

His

Glu

30

Thr

Arg

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val
95

Lys

Pro
400

Gln

Trp

Lys

Gly

Gly

80

Thr



Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile
290

His

Gly

115

Lys

Ile

Val

Arg

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Leu

100

Gly

Ile

Thr

Leu

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Lys

Asn

Phe

Glu

150

Met

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Arg

Pro

His

Phe

Pro
295

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Leu

250

Met

Ser

Pro

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His
300

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Gly

285

Glu

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Ala

Asp

Phe

Glu

Thr

160

Val

Ser

Cys

Leu

Gln

240

Asn

Asn

Lys

Lys



Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

60
405
PRT

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Ala

325

Leu

Ala

Leu

Asp

Asn
405

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

60

Gly

Phe

Phe

Pro

360

Leu

Gln

Met

Leu

Glu

345

Lys

Ser

Ala

Ile

Lys

330

Ser

Asn

Val

Leu

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Phe

Leu

Val

Arg

Leu

380

Ala

Tyr

Lys

Glu

Asp

365

Glu

Ala

Ile

Leu

Leu

350

Val

Asp

His

Lys

Phe

335

Pro

Leu

Glu

Pro

Gly

320

Asp

Ala

Gly

Lys

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Asp Pro Glu Gln Trp

20

25

30

Thr Ser Arg Ala Leu Val Pro Pro Ile Ser Leu Ser Thr Thr Phe Lys

35

40

45



Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Ala

Ser

Val
225

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Pro

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu
230

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Leu

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg
235

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln
240



Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

61
405
PRT

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



<223>

<400>

61

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly
180

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Engineered protein

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val
185

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe
190

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser



Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser
370

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Ile

Gly

Val

Arg
375

Pro

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu
380

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu



Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Ser

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

<220>
<223>

<400>

62
405
PRT

405

390

Artificial Sequence

Engineered protein

62

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Ala Thr
20

Arg Ala
35

Ala Pro

Thr Arg

Tyr Cys

His Leu

100

Gly Gly
115

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr
120

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

395

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala
125

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe



Gly

Ala

145

Asn

His

Ala

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala
325

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Gly

Ile

Asp

Lys

Asp

Leu

Pro

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys
330

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe
335

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr



Leu Ala Val Ser Leu Gly Gly Phe Glu Ser

340

Ser Met Thr His
355

345

Ala Ser Val Leu Lys Asn

360

Ile Ser Asp Thr Leu Ile Arg Leu Ser Val

370

Asp Leu Leu Glu
385

Ser Gly Ser His

<210> 63
<211> 405
<212> PRT

375

Asp Leu Asp Gln Ala Leu

390

Ser
405

<213> Artificial Sequence

<220>

<223> Engineered protein

<400> 63
Met Gln Glu Lys
1

His Phe Ala Thr
20

Thr Ser Arg Ala
35

Gln Gly Ala Pro
50

Asn Pro Thr Arg
65

Asp Ala

Gln Ala

Leu Val

Gly Gln

Asn Cys
70

Ser

Ile

Pro

Glu

55

Leu

Ser Gln Gly
10

His Val Gly
25

Pro Ile Ser
40

Ser Gly Phe

Glu Lys Ala

Leu

Asp

Ala

Glu

Leu Pro
350

Arg Asp Val Leu

365

Gly Leu Glu

Lys
395

Phe

Gln

Leu

Thr

Val
75

380

Ala

Leu

Asp

Ser

Tyr

60

Ala

Ala

Pro

Pro

Thr

45

Ser

Ala

Asp Glu

His Pro

His Phe
15

Glu Gln

30

Thr Phe

Arg Ser

Leu Asp

Ala

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly

Gly
80



Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys
260

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg
265

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Lys

Ile

250

Met

Met

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe
270

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn



Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

64
405
PRT

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

64

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15



His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala
210

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly

180

Gln

Lys

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Ile

Pro

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn
215

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Gln

Leu

Thr

Val

75

Ser

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val
220

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu



Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Lys

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400



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

<220>
<223>

<400>

65
405
PRT

Artificial Sequence

Engineered protein

65

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala
145

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu
150

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Leu

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp
155

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr
160



Asn

His

Gly

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr
355

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Val

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu
360

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Ala

Ser

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp
365

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly



Ile Ser Asp Thr Leu Ile Arg Leu Ser Val Gly Leu Glu Asp Glu Glu

370

375

380

Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Ser

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

<220>
<223>

<400>

66
405
PRT

405

390

Artificial Sequence

Engineered protein

66

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Phe

Ser

Gly

50

Pro

Lys

Thr

Ala Thr
20

Arg Ala

35

Ala Pro

Thr Arg

Tyr Cys

His Leu
100

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Gln

Val

25

Ile

Gly

Lys

Ser

Asp
105

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

395

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

His

Glu

30

Thr

Arg

Leu

Thr

Met
110

Phe

15

Gln

Phe

Ser

Asp

Val
95

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp



Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile
290

Gly

115

Lys

Ile

Arg

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro
295

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His
300

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys



Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

67
405
PRT

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

67

Gly

Phe

Phe

Leu

360

Leu

Gln

Met

Leu

Glu

345

Lys

Ser

Ala

Val

Lys

330

Ser

Asn

Val

Leu

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Phe

Leu

Ala

Arg

Leu

380

Ala

Tyr

Lys

Glu

Asp

365

Glu

Ala

Ile

Leu

Leu

350

Val

Asp

His

Lys

Phe

335

Pro

Leu

Glu

Pro

Gly

320

Thr

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Asp Pro Glu Gln Trp

20

25

30

Thr Ser Arg Ala Leu Val Pro Pro Ile Ser Leu Ser Thr Thr Phe Lys

35

40

45



Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Trp

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala
245

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile
250

Thr

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys
255

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn



Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

68
405
PRT

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400



<400>

68

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly
180

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Ser

Ile

Pro

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val
185

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe
190

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser



Ala

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp
385

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400



Ser Gly Ser His Ser

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

<220>
<223>

<400>

69
405
PRT

405

Artificial Sequence

Engineered protein

69

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu
130

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val
135

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile
140

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu



Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala
325

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Gly

Ile

Lys

Asp

Leu

His

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys
330

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe
335

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr



Leu Ala Val Ser Leu Gly Gly Phe Glu Ser

340

Ser Met Thr His
355

345

Ala Ser Val Leu Lys Asn

360

Ile Ser Asp Thr Leu Ile Arg Leu Ser Val

370

Asp Leu Leu Glu
385

Ser Gly Ser His

<210> 70
<211> 405
<212> PRT

375

Asp Leu Asp Gln Ala Leu

390

Ser
405

<213> Artificial Sequence

<220>

<223> Engineered protein

<400> 70
Met Gln Glu Lys
1

His Phe Ala Thr
20

Thr Ser Arg Ala
35

Gln Gly Ala Pro
50

Asn Pro Thr Arg
65

Asp Ala

Gln Ala

Leu Val

Gly Gln

Asn Cys
70

Ser

Ile

Pro

His

55

Leu

Ser Gln Gly
10

His Val Gly
25

Pro Ile Ser
40

Ser Gly Phe

Glu Lys Ala

Leu

Asp

Ala

Glu

Leu Pro
350

Arg Asp Val Leu

365

Gly Leu Glu

Lys
395

Phe

Gln

Leu

Glu

Val
75

380

Ala

Leu

Asp

Ser

Tyr

60

Ala

Ala

Pro

Pro

Thr

45

Ser

Ala

Asp Glu

His Pro

His Phe
15

Glu Gln

30

Thr Phe

Arg Ser

Leu Asp

Ala

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly

Gly
80



Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala
275

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu
280

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp
285

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys



Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

71
405
PRT

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

71

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

Met

Leu

Glu

345

Ser

Ala

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Leu

Ile

Leu

Leu

350

Val

Asp

His

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Asp Pro Glu Gln Trp

20

25

30



Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala
210

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn
215

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Leu

Ile

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val
220

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Ser

Asp

Val

95

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu



Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

<210>
<211>

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

72
405

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

Engineered protein

72

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Ile

Thr

Gln

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys
165

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu
170

Phe

Gln

Leu

Glu

Val

75

Met

Ile

Gln

Lys

Trp

155

Ala

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile
175

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val



His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Cys

Gln

Val

Thr
355

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu
360

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp
365

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly



Ile Ser Asp Thr Leu Ile Arg Leu Ser Val Gly Leu Glu Asp Glu Glu

370

375

380

Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Ser

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

<220>
<223>

<400>

73
405
PRT

405

390

Artificial Sequence

Engineered protein

73

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Phe

Ser

Gly

50

Pro

Lys

Thr

Ala Thr
20

Arg Ala

35

Ala Pro

Thr Arg

Tyr Cys

His Leu
100

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Gln

Val

25

Ile

Gly

Lys

Ser

Asp
105

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

395

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

His

Glu

30

Thr

Arg

Leu

Thr

Met
110

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp



Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg
305

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys
310

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Thr

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr
315

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Glu

Val

Lys

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly
320



Thr

Leu

Ser

Ile

Asp

385

Ser

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Gln

Val

Thr

355

Asp

Leu

Ser

74
405
PRT

His

Ser

340

His

Thr

Glu

His

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Glu

Gly

Ser

Ile

Leu
390

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

74

Phe Leu

Phe Glu
345

Leu Lys
360

Leu Ser

Gln Ala

Lys

330

Ser

Asn

Val

Leu

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly

1

5

10

His Phe Ala Thr Gln Ala Ile His Val Gly

20

25

Thr Ser Arg Ala Leu Val Pro Pro Ile Ser

35

40

Gln Gly Ala Pro Gly Gln His Ser Gly Phe

50

55

Asn Leu

Leu Ala

Asp Arg

Gly Leu

380

Lys Ala
395

Lys

Glu

Asp

365

Glu

Ala

Leu

Leu

350

Val

Asp

His

Phe

335

Pro

Leu

Glu

Pro

Phe Leu Pro His Phe

15

Gln Asp Pro Glu Gln

30

Leu Ser Thr Thr Phe

45

Glu Tyr Ser Arg Ser

60

Thr

Ala

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly



Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala
245

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile
250

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys
255

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn



Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

75
405
PRT

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

75

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Arg

265

Glu

His

Met

Leu

Glu

345

Ser

Ala

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



Met

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Gln

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Glu

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe
195

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala
200

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Phe

Gln

Leu

Thr

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile
205

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Phe

15

Gln

Phe

Ser

Asp

Val

95

Glu

Leu

Pro

Ile

175

Met

Met

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr



Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp
385

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Asn

215

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



Ser Gly Ser His Ser

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

<220>
<223>

<400>

76
405
PRT

405

Artificial Sequence

Engineered protein

76

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu
130

Ala

Arg

35

Ala

Thr

Tyr

His

Gly

115

Lys

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Ile

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Ser

Ile

Pro

Glu

55

Leu

Phe

Ala

Arg

Val
135

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Phe

Gln

Leu

Thr

Val

75

Leu

Ile

Gln

Lys

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile
140

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu



Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser
340

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu
345

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu
350

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala



Ile

Ile

Asp

385

Ser

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Thr
355

Asp

Leu

Ser

77
405
PRT

His

Thr

Glu

His

Ala

Leu

Asp

Ser
405

Ser Val Leu Lys Asn

360

Ile Arg Leu Ser Val

375

Leu Asp Gln Ala Leu

390

Artificial Sequence

Engineered protein

77

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Phe

Ser

Gly

50

Pro

Lys

Ala

Arg

35

Ala

Thr

Tyr

Lys

Thr

20

Ala

Pro

Arg

Cys

Asp

Gln

Leu

Gly

Asn

Leu
85

Ala

Ala

Val

Gln

Cys

70

Ala

Ser

Ile

Pro

Glu

55

Leu

Phe

Ser

His

Pro

40

Ser

Glu

Ala

Gln

Val

25

Ile

Gly

Lys

Ser

Gly

10

Gly

Ser

Phe

Ala

Gly
90

Asp

Arg Asp Val Leu

365

Gly Leu Glu Asp Glu

Lys
395

Phe

Gln

Leu

Thr

Val

75

Leu

380

Ala Ala His Pro

Leu

Asp

Ser

Tyr

60

Ala

Ala

Pro

Pro

Thr

45

Ser

Ala

Ala

His

Glu

30

Thr

Arg

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val
95

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly

Gly

80

Thr



Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala
275

Leu

100

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu
280

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp
285

Met
110

Ser

Leu

Thr

His

Phe

190

Cys

Met

Phe

Leu

Phe

270

Val

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Glu

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys



Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

78
405
PRT

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

78

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

Met

Leu

Glu

345

Lys

Ser

Ala

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Leu

Ile

Leu

Leu

350

Val

Asp

His

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Asp Pro Glu Gln Trp

20

25

30



Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Ala

Ser

Val
225

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Lys

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu
230

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg
235

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Ile

Phe

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln
240



Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

79
405
PRT

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Ser

Ala

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



<220>
<223>

<400>

79

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Ala

Lys

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys
165

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Engineered protein

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu
170

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

15

Gln

Phe

Ser

Asp

Val

95

Glu

Leu

Pro

Ile
175

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val



His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser
370

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Val

Arg
375

Leu

Pro

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu
380

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Phe

190

Cys

Ile

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu



Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Ser

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

<220>
<223>

<400>

80
405
PRT

405

390

Artificial Sequence

Engineered protein

80

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Ala Thr
20

Lys Ala
35

Ala Pro

Thr Arg

Tyr Cys

His Leu

100

Gly Gly
115

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr
120

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

395

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala
125

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe



Gly

Ala

145

Asn

His

Ala

Ser

Val

225

Asn

Arg

Gly

Val

Arg
305

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys
310

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Gly

Asp

Lys

Asp

Leu

Pro

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr
315

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Leu

Thr

His

Phe

190

Cys

Ile

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly
320



Thr

Leu

Ser

Ile

Asp

385

Ser

Leu Gln

Ala Vval

Met Thr
355

Ser Asp
370

Leu Leu

Gly Ser

<210> 81
<211> 465
<212> PRT

<213>

<220>

<223>

<400> 81

His

Ser

340

His

Thr

Glu

His

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Glu

Gly

Ser

Ile

Leu
390

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

Phe Leu

Phe Glu
345

Leu Lys
360

Leu Ser

Gln Ala

Lys

330

Ser

Asn

Val

Leu

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly

1

5

10

His Phe Ala Thr Gln Ala Ile His Val Gly

20

25

Thr Ser Lys Ala Leu Val Pro Pro Ile Ser

35

40

Gln Gly Ala Pro Gly Gln Glu Ser Gly Phe

50

55

Asn Leu

Leu Ala

Asp Arg

Gly Leu

380

Lys Ala
395

Lys

Glu

Asp

365

Glu

Ala

Leu

Leu

350

Val

Asp

His

Phe

335

Pro

Leu

Glu

Pro

Phe Leu Pro His Phe

15

Gln Asp Pro Glu Gln

30

Leu Ser Thr Thr Phe

45

Thr Tyr Ser Arg Ser

60

Thr

Ala

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly



Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys
260

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg
265

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Lys

Ile

250

Met

Val

75

Met

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Ile

Phe

Leu

Phe
270

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn



Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

82
405
PRT

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

82

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15



His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

Lys

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe
195

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Arg

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Ile

Pro

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala
200

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Gln

Leu

Thr

Val

75

Ser

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile
205

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr



Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Asn

215

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Ser

Ala

Ser

Lys

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Ile

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400



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

<220>
<223>

<400>

83
405
PRT

Artificial Sequence

Engineered protein

83

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala
145

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Ala

Lys

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu
150

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp
155

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val

95

Glu

Leu

Pro

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr
160



Asn

His

Gly

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser
340

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Gly

Ile

Gly

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu
345

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Ala

Ser

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

His

Phe

190

Cys

Ile

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu
350

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala



Ser

Ile

Asp

385

Ser

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Thr
355

Asp

Leu

Ser

84
405
PRT

His

Thr

Glu

His

Ala Ser Val Leu Lys Asn

360

Leu Ile Arg Leu Ser Val

375

Asp Leu Asp Gln Ala Leu

390

Ser
405

Artificial Sequence

Engineered protein

84

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Phe

Ser

Gly

50

Pro

Lys

Ala

Lys

35

Ala

Thr

Tyr

Lys

Thr

20

Ala

Pro

Arg

Cys

Asp Ala

Gln Ala

Leu Val

Gly Gln

Asn Cys

70

Leu Ala
85

Ser

Ile

Pro

His

55

Leu

Phe

Ser

His

Pro

40

Ser

Glu

Ala

Gln

Val

25

Ile

Gly

Lys

Ser

Gly

10

Ser

Phe

Ala

Gly
90

Asp

Arg Asp Val Leu

365

Gly Leu Glu Asp Glu

Lys
395

Phe

Gln

Leu

Glu

Val

75

Leu

380

Ala Ala His Pro

Leu

Asp

Ser

Tyr

60

Ala

Ala

Pro

Pro

Thr

45

Ser

Ala

Ala

His

Glu

30

Thr

Arg

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val
95

Glu

Pro
400

Gln

Trp

Lys

Gly

Gly

80

Thr



Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile
290

His

Gly

115

Lys

Ile

Arg

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro
295

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His
300

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Ile

Phe

Leu

Phe

270

Val

Leu

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys



Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

85
405
PRT

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Gly

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

85

Gly

Phe

Phe

Leu

360

Leu

Gln

Met

Leu

Glu

345

Lys

Ser

Ala

Val

Lys

330

Ser

Asn

Val

Leu

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Phe

Leu

Ala

Arg

Leu

380

Ala

Tyr

Lys

Glu

Asp

365

Glu

Ala

Ile

Leu

Leu

350

Val

Asp

His

Lys

Phe

335

Pro

Leu

Glu

Pro

Gly

320

Thr

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Asp Pro Glu Gln Trp

20

25

30

Thr Ser Lys Ala Leu Val Pro Pro Ile Ser Leu Ser Thr Thr Phe Lys

35

40

45



Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val
225

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Trp

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Pro

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu
230

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Thr

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg
235

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Ile

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln
240



Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

86
405
PRT

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Asn

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu

Pro
400



<223>

<400>

86

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Ala

Lys

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly
180

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Engineered protein

Ser

Ile

Pro

Glu

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val
185

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe
190

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser



Ala

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser
370

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Ile

Gly

Val

Arg
375

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu
380

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Cys

Ile

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Asp

Ala

Gly

Glu



Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Ser

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

<220>
<223>

<400>

87
405
PRT

405

390

Artificial Sequence

Engineered protein

87

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Ala Thr
20

Lys Ala
35

Ala Pro

Thr Arg

Tyr Cys

His Leu

100

Gly Gly
115

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr
120

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

395

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Gln

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala
125

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe



Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala
325

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Gly

Ile

Asp

Lys

Asp

Leu

His

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys
330

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Leu

Thr

His

Phe

190

Cys

Ile

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe
335

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr



Leu Ala Val

Ser Met Thr
355

Ile Ser Asp
370

Asp Leu Leu
385

Ser Gly Ser

<210> 88
<211> 405
<212> PRT

Ser Leu Gly Gly Phe Glu Ser

340

His

345

Ala Ser Val Leu Lys Asn

360

Thr Leu Ile Arg Leu Ser Val

Glu

His

375

Asp Leu Asp Gln Ala Leu

390

Ser
405

<213> Artificial Sequence

<220>

<223> Engineered protein

<400> 88

Met Gln Glu
1

His Phe Ala

Thr Ser Lys
35

Gln Gly Ala
50

Asn Pro Thr
65

Lys

Thr

20

Ala

Pro

Asp Ala

Gln Ala

Leu Val

Gly Gln

Asn Cys
70

Ser

Ile

Pro

His

55

Leu

Ser Gln Gly
10

His Val Gly
25

Pro Ile Ser
40

Ser Gly Phe

Glu Lys Ala

Leu

Asp

Ala

Glu

Leu Pro
350

Arg Asp Val Leu

365

Gly Leu Glu

Lys
395

Phe

Gln

Leu

Glu

Val
75

380

Ala

Leu

Asp

Ser

Tyr

60

Ala

Ala

Pro

Pro

Thr

45

Ser

Ala

Asp Glu

His Pro

His Phe
15

Glu Gln

30

Thr Phe

Arg Ser

Leu Asp

Ala

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly

Gly
80



Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys
260

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg
265

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Ile

Phe

Leu

Phe
270

Val

95

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn



Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

89
405
PRT

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Phe

Pro

295

Gly

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

89

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15



His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala
210

Ala

Lys

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly

180

Gln

Lys

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn
215

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Gln

Leu

Ile

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val
220

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Ile

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu



Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



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

<220>
<223>

<400>

90
405
PRT

Artificial Sequence

Engineered protein

90

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala
145

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Ala

Lys

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu
150

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Leu

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Phe

Gln

Leu

Glu

Val

75

Met

Ile

Gln

Lys

Trp
155

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr
160



Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr
355

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu
360

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp
365

His

Phe

190

Cys

Ile

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly



Ile Ser Asp Thr Leu Ile Arg Leu Ser Val Gly Leu Glu Asp Glu Glu

370

375

380

Asp Leu Leu Glu Asp Leu Asp Gln Ala Leu Lys Ala Ala His Pro Pro

385

Ser Gly Ser His Ser

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

<220>
<223>

<400>

91
405
PRT

405

390

Artificial Sequence

Engineered protein

91

Met Gln Glu Lys

1

His

Thr

Gln

Asn

65

Ala

Ile

Phe

Ser

Gly

50

Pro

Lys

Thr

Ala Thr
20

Lys Ala

35

Ala Pro

Thr Arg

Tyr Cys

His Leu
100

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Gln

Val

25

Ile

Gly

Lys

Ser

Asp
105

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

395

Phe

Gln

Leu

Glu

Val

75

Leu

Ile

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

His

Glu

30

Thr

Arg

Leu

Thr

Met
110

Phe

15

Gln

Phe

Ser

Asp

Val
95

400

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp



Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile
290

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro
295

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His
300

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Ser

Leu

Thr

His

Phe

190

Cys

Ile

Phe

Leu

Phe

270

Val

Leu

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys



Arg

305

Thr

Leu

Ser

Ile

Asp

385

Ser

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

<400>

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

92
405
PRT

Thr

His

Ser

340

His

Thr

Glu

His

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

92

Gly

Phe

Phe

Leu

360

Leu

Gln

Met

Leu

Glu

345

Lys

Ser

Ala

Val

Lys

330

Ser

Asn

Val

Leu

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Phe

Leu

Ala

Arg

Leu

380

Ala

Tyr

Lys

Glu

Asp

365

Glu

Ala

Ile

Leu

Leu

350

Val

Asp

His

Lys

Phe

335

Pro

Leu

Glu

Pro

Gly

320

Thr

Ala

Gly

Glu

Pro
400

Met Gln Glu Lys Asp Ala Ser Ser Gln Gly Phe Leu Pro His Phe Gln

1

5

10

15

His Phe Ala Thr Gln Ala Ile His Val Gly Gln Asp Pro Glu Gln Trp

20

25

30

Thr Ser Lys Ala Leu Val Pro Pro Ile Ser Leu Ser Thr Thr Phe Lys

35

40

45



Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Pro

Arg

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala
245

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile
250

Glu

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Ile

Phe

Leu

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys
255

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn



Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp

385

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Gly

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

<220>
<223>

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Ser

93
405
PRT

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

His

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Ser
405

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Artificial Sequence

Engineered protein

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



<400>

93

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Ala

145

Asn

His

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Ala

Lys

35

Ala

Thr

Tyr

His

Gly

115

Lys

Ile

Thr

His

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Ile

Thr

Gln

Gly
180

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Ser

Ile

Pro

His

55

Leu

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Leu

Ile

Val
185

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Phe

Gln

Leu

Thr

Val

75

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Thr

His

Phe
190

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu

Thr

160

Val

Ser



Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Leu

Ile

Ile

Asp
385

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ala

Met

Ser

370

Leu

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Val

Thr

355

Asp

Leu

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Ser

340

His

Thr

Glu

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala

325

Leu

Ala

Leu

Asp

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Gly

Ser

Ile

Leu
390

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Gly

Val

Arg

375

Asp

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Phe

Leu

360

Leu

Gln

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Glu

345

Lys

Ser

Ala

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Ala

Arg

Leu

380

Ala

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Glu

Asp

365

Glu

Ala

Cys

Ile

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Leu

350

Val

Asp

His

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe

335

Pro

Leu

Glu

Pro

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr

Ala

Gly

Glu

Pro
400



Ser Gly Ser His Ser

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

<220>
<223>

<400>

94
405
PRT

405

Artificial Sequence

Engineered protein

94

Met Gln Glu

1

His

Thr

Gln

Asn

65

Ala

Ile

Val

Gly

Phe

Ser

Gly

50

Pro

Lys

Thr

Tyr

Leu
130

Ala

Lys

35

Ala

Thr

Tyr

His

Gly

115

Lys

Lys

Thr

20

Ala

Pro

Arg

Cys

Leu

100

Gly

Ile

Asp

Gln

Leu

Gly

Asn

Leu

85

Leu

Thr

Ser

Ala

Ala

Val

Gln

Cys

70

Ala

Lys

Asn

Phe

Ser

Ile

Pro

Glu

55

Leu

Phe

Ala

Arg

Val
135

Ser

His

Pro

40

Ser

Glu

Ala

Gly

Tyr

120

Asp

Gln

Val

25

Ile

Gly

Lys

Ser

Asp

105

Phe

Cys

Gly

10

Gly

Ser

Phe

Ala

Gly

90

Gln

Arg

Ser

Phe

Gln

Leu

Thr

Val

75

Leu

Ile

Gln

Lys

Leu

Asp

Ser

Tyr

60

Ala

Ala

Ile

Val

Ile
140

Pro

Pro

Thr

45

Ser

Ala

Ala

Cys

Ala

125

Lys

His

Glu

30

Thr

Arg

Leu

Thr

Met

110

Ser

Leu

Phe

15

Gln

Phe

Ser

Asp

Val

95

Asp

Glu

Leu

Gln

Trp

Lys

Gly

Gly

80

Thr

Asp

Phe

Glu



Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Val

Arg

305

Thr

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Ile

290

Gln

Leu

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala

275

Tyr

Cys

Gln

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Pro

Thr

His

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Gly

Gly

Ala
325

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Leu

Cys

310

Glu

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Pro

295

Thr

Ile

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu

280

Ser

Gly

Phe

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

His

Met

Leu

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Pro

Val

Lys
330

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Gln

Thr

315

Asn

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

His

300

Phe

Leu

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp

285

Glu

Tyr

Lys

Thr

His

Phe

190

Cys

Ile

Phe

Leu

Phe

270

Val

Leu

Ile

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Val

Lys

Phe
335

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys

Lys

Gly

320

Thr



Leu Ala Val

Ile Met Thr
355

Ile Ser Asp
370

Asp Leu Leu
385

Ser Gly Ser

<210> 95
<211> 405
<212> PRT

Ser Leu Gly Gly Phe Glu Ser

340

His

345

Ala Ser Val Leu Lys Asn

360

Thr Leu Ile Arg Leu Ser Val

Glu

His

375

Asp Leu Asp Gln Ala Leu

390

Ser
405

<213> Artificial Sequence

<220>

<223> Engineered protein

<400> 95

Met Gln Glu
1

His Phe Ala

Thr Ser Lys
35

Gln Gly Ala
50

Asn Pro Thr
65

Thr

20

Ala

Pro

Arg

Asp Ala

Gln Ala

Leu Val

Gly Gln

Asn Cys
70

Ser

Ile

Pro

Glu

55

Leu

Ser Gln Gly
10

His Val Gly
25

Pro Ile Ser
40

Ser Gly Phe

Glu Lys Ala

Leu

Asp

Ala

Glu

Leu Pro
350

Arg Asp Val Leu

365

Gly Leu Glu

Lys
395

Phe

Gln

Leu

Thr

Val
75

380

Ala

Leu

Asp

Ser

Tyr

60

Ala

Ala

Pro

Pro

Thr

45

Ser

Ala

Asp Glu

His Pro

His Phe
15

Glu Gln

30

Thr Phe

Arg Ser

Leu Asp

Ala

Gly

Glu

Pro
400

Gln

Trp

Lys

Gly

Gly
80



Ala

Ile

Val

Gly

Ala

145

Asn

His

Pro

Ser

Val

225

Asn

Arg

Gly

Lys

Thr

Tyr

Leu

130

Ala

Pro

Lys

Tyr

Ala

210

Ser

Ser

Gly

Met

Tyr

His

Gly

115

Lys

Ile

Thr

His

Phe

195

Thr

Val

Leu

Leu

Ala
275

Cys

Leu

100

Gly

Ile

Thr

Gln

Gly

180

Gln

Lys

Asn

Gly

Lys

260

Val

Leu

85

Leu

Thr

Ser

Pro

Lys

165

Asp

Arg

Tyr

Cys

Ala

245

Thr

Ala

Ala

Lys

Asn

Phe

Glu

150

Val

Ile

Pro

Met

Glu

230

Val

Leu

Gln

Phe

Ala

Arg

Val

135

Thr

Ile

Ile

Leu

Asn

215

Ser

Pro

His

Phe

Ala

Gly

Tyr

120

Asp

Lys

Asp

Leu

Ala

200

Gly

Leu

Ser

Val

Leu
280

Ser

Asp

105

Phe

Cys

Leu

Ile

Val

185

Leu

His

His

Pro

Arg

265

Glu

Gly

90

Gln

Arg

Ser

Val

Glu

170

Val

Gly

Ser

Asn

Ile

250

Met

Ser

Leu

Ile

Gln

Lys

Trp

155

Ala

Asp

Ala

Asp

Arg

235

Asp

Glu

Asn

Ala

Ile

Val

Ile

140

Ile

Cys

Asn

Asp

Val

220

Leu

Cys

Lys

Pro

Ala

Cys

Ala

125

Lys

Glu

Ala

Thr

Ile

205

Val

Arg

Tyr

His

Trp
285

Thr

Met

110

Ser

Leu

Thr

His

Phe

190

Cys

Ile

Phe

Leu

Phe

270

Val

Val

95

Asp

Glu

Leu

Pro

Ile

175

Met

Met

Gly

Leu

Cys

255

Lys

Glu

Thr

Asp

Phe

Glu

Thr

160

Val

Ser

Tyr

Leu

Gln

240

Asn

Asn

Lys



Val Ile Tyr Pro Gly Leu Pro Ser
290 295

Arg Gln Cys Thr Gly Cys Thr Gly
305 310

Thr Leu Gln His Ala Glu Ile Phe
325

Leu Ala Val Ser Leu Gly Gly Phe
340

Ile Met Thr His Ala Ser Val Leu
355 360

Ile Ser Asp Thr Leu Ile Arg Leu
370 375

Asp Leu Leu Glu Asp Leu Asp Gln
385 390

Ser Gly Ser His Ser
405

<210> 96

<211> 1218

<212> DNA

<213> Artificial Sequence

<220>
<223> Engineered nucleic acid

<400> 96
atgcaggaaa aggatgcgag ctcccagggc

caggcgatac acgtgggcca agacccggaa
attagcctga gcacgacctt taaacaaggt

agccgtagcg gcaatcccac acggaattgc

His

Met

Leu

Glu

345

Ser

Ala

Pro

Val

Lys

330

Ser

Asn

Val

Leu

Gln

Thr

315

Asn

Leu

Asp

Gly

Lys
395

tttcttccgce

cagtggacgt

gcgeegggcc

ctggagaagg

His Glu Leu Val Lys
300

Phe Tyr Ile Lys Gly
320

Leu Lys Leu Phe Asp
335

Ala Glu Leu Pro Ala
350

Arg Asp Val Leu Gly
365

Leu Glu Asp Glu Glu
380

Ala Ala His Pro Pro
400

atttccagca ttttgcgacg
cgcgtgecggt tgtaccgccg
agcatagcgg ttttgaatat

cggtggecgge tctggacggc

60

120

180

240



gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgeccg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc
gaactggtca
accctgcaac
ttgggeggct
aaaaatgatc
gaagatgaag

tcgggaagcc

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

97
1218
DNA

<220>

<223>

<400> 97

gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga
aacgtcagtg
acgccgaaat
ttgaaagcct
gtgatgttct
aagatctgct

acagttga

tgcgagcgga
tatttgcatg
gttcggectg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc
cacaggttgc
ctttctgaaa
tgctgaactg
gggcataagc

ggaggatctg

Artificial Sequence

Engineered nucleic acid

ctggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgccc
atgagcgcgt
accaagtata
agcctgcata
gattgctatc
aagaatggca
tacccgggac
ggcggcatgg
aacctgaaac
ccggccagea

gataccctga

gatcaggcgc

ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
atcgtctgceg
tgtgcaatcg
tggctgtggce
tgcccagcca
tgaccttcta
tgtttaccct
tgactcatgc

ttcgecctgtc

tgaaagcggc

tacccacctg
caatcgttat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectggceg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat
tatcaagggc
ggcagtgagc
ctccgtgttg
cgtaggactg

ccatccccca

atgcaggaaa aggatgcgag ctcccaagga tttcttccgc atttccagca ttttgcgacg

caggcgatac acgtgggcca agacccggaa cagtggacgt cgcgtgecggt tgtaccgcecg

attagcctga gcacgacctt taaacaaggt gcgccgggcc agcatagecgg ttttgaatat

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1218

60

120

180



agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgecg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc
gaactggtca
accctgcaac
ttgggeggct
aaaaatgatc
gaagatgaag

tcgggaagcc

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

98
1218
DNA

<220>

<223>

<400> 98

gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga
aacgtcagtg
acgccgaaat
ttgaaagcct
gtgatgttct
aagatctgct

acagttga

acggaattgc
tgcgagcgga
tatttgcatg
gttcggectg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc
cacaggttgc
ctttctgaaa
tgctgaactg
gggcataagc

ggaggatctg

Artificial Sequence

Engineered nucleic acid

ctggagaagg
ctggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgcecc
atgagcccgt
accaagtata
agcctgcata
gattgctatc
aagaatggca
tacccgggac
ggcggeatgg
aacctgaaac
ccggccagea

gataccctga

gatcaggcgc

cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
atcgtctgceg
tgtgcaatcg
tggctgtggce
tgcccagcca
tgaccttcta
tgtttaccct
tgactcatgc

ttcgecctgtc

tgaaagcggc

tctggacggc

tacccacctg
caatcgttat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectgecg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat
tatcaagggc
ggcagtgagc
ctccgtgttg
cgtaggactg

ccatccccca

atgcaggaaa aggatgcgag ctcccaagga tttcttccgc atttccagca ttttgcgacg

caggcgatac acgtgggcca agacccggaa cagtggacgt cgcgtgecggt tgtaccgcecg

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1218

60

120



attagcctga
agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgecg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc
gaactggtca
accctgcaac
ttgggeggct
aaaaatgatc
gaagatgaag

tcgggaagcc

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

99
1218
DNA

<220>

<223>

<400> 99

gcacgacctt
gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga
aacgtcagtg
acgccgaaat
ttgaaagcct
gtgatgttct
aagatctgct

acagttga

taaacaaggt
acggaattgc
tgcgagcgga
tatttgcatg
gttcggectg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc
cacaggttgc
ctttctgaaa
tgctgaactg
gggcataagc

ggaggatctg

Artificial Sequence

Engineered nucleic acid

gecgeegggcec
ctggagaagg
ctggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgccc
atgagcgcct
accaagtata
agcctgcata
gattgctatc
aagaatggca
tacccgggac
ggcggeatgg
aacctgaaac
ccggccagea

gataccctga

gatcaggcgc

agcatagcgg
cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
atcgtctgceg
tgtgcaatcg
tggctgtggce
tgcccagcca
tgaccttcta
tgtttaccct
tgactcatgc

ttcgecctgtc

tgaaagcggc

ttttgaatat
tctggacggc
tacccacctg
caatcgttat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectgecg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat
tatcaagggc
ggcagtgagc
ctccgtgttg
cgtaggactg

ccatccccca

atgcaggaaa aggatgcgag ctcccaagga tttcttccgc atttccagca ttttgcgacg

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1218

60



caggcgatac
attagcctga
agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgeccg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc
gaactggtca
accctgcaac
ttgggeggct
aaaaatgatc
gaagatgaag

tcgggaagcc

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

100

DNA

<220>
<223>

1218

acgtgggcca

gcacgacctt
gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga
aacgtcagtg
acgccgaaat
ttgaaagcct
gtgatgttct
aagatctgct

acagttga

agacccggaa
taaacaaggt
acggaattgc
tgcgagcgga
tatttgcatg
gttcggectg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc
cacaggttgc
ctttctgaaa
tgctgaactg
gggcataagc

ggaggatctg

Artificial Sequence

Engineered nucleic acid

cagtggacgt
gecgeegggcec
ctggagaagg
atggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgccc
atgagcccgt
accaagtata
agcctgcata
gattgctatc
aagaatggca
tacccgggac
accggcatgg
aacctgaaac
ccggccatta

gataccctga

gatcaggcgc

cgcgtgeggt
aggagagcegsg
cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
aacgtctgceg
tgtgcaatcg
tggctgtggce
tgcccagcca
tgaccttcta
tgtttgatct
tgactcatgc

ttcgcctgtc

tgaaagcggc

tgtaccgccg
ttttacctat
tctggacggc
tacccacctg
caataggtat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectggceg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat
tatcaagggc
ggcagtgagc
ctccgtgttg
cgtaggactg

ccatccccca

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1218



<400> 100
atgcaggaaa

caggcgatac
attagcctga
agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgeccg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc
gaactggtca
accctgcaac
ttgggeggct
aaaaatgatc
gaagatgaag

tcgggaagcc

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

101
1218
DNA

<220>

aggatgcgag
acgtgggcca
gcacgacctt
gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga
aacgtcagtg
acgccgaaat
ttgaaagcct
gtgatgttct
aagatctgct

acagttga

ctcccaagga
agacccggaa
taaacaaggt
acggaattgc
tgcgagcgga
tatttgcatg
gttcggcctg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc
cacaggttgc
ctttctgaaa
tgctgaactg
gggcataagc

ggaggatctg

Artificial Sequence

tttcttccgc
cagtggacgt
gcgeegggcec
ctggagaagg
agcgeggeca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgcecc
atgagcccgt
accaagtata
agcctgcata
gattgctatc
aagaatggca
tacccgggac
accggcatgg
aacctgaaac
ccggccatta

gataccctga

gatcaggcgc

atttccagca
cgcgtgeggt
aggagagcegsg
cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
aacgtctgceg
tgtgcaatcg
tggctgtggc
tgcccagcca
tgaccttcta
tgtttgatct
tgactcatgc

ttcgecctgtc

tgaaagcggc

ttttgcgacg
tgtaccgccg
ttttacctat
tctggacggc
tacccacctg
caataggtat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectggceg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat
tatcaagggc
ggcagtgagc
ctccgtgttg
cgtaggactg

ccatccccca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1218



<223>

<400> 101
atgcaggaaa

caggcgatac
attagcctga
agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgecg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc
gaactggtca
accctgcaac
ttgggeggct
aaaaatgatc
gaagatgaag

tcgggaagcc

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

102
1218
DNA

aggatgcgag
acgtgggcca
gcacgacctt
gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga
aacgtcagtg
acgccgaaat
ttgaaagcct
gtgatgttct
aagatctgct

acagttga

Engineered nucleic acid

ctcccagggc
agacccggaa
taaacaaggt
acggaattgc
tgcgagcgga
tatttgcatg
gttcggectg
tacgccggaa
tgacattgaa
taatagcttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc
cacaggttgc
ctttctgaaa
tgctgaactg
gggcataagc

ggaggatctg

Artificial Sequence

tttcttccgce
cagtggacgt
gecgeegggcec
ctggagaagg
ctggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgcecc
atgagcggct
accaagtata
agcctgcata
gattgctatc
aagaatggca
tacccgggac
ggcggcatgg
aacctgaaac
ccggccagea

gataccctga

gatcaggcgc

atttccagca
cgcgtgeggt
agcatagcgg
cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
atcgtctgceg
tgtgcaatcg
tggctgtggc
tgcccagcca
tgaccttcta
tgtttaccct
tgactcatgc

ttcgcctgtc

tgaaagcggc

ttttgcgacg
tgtaccgccg
ttttgaatat
tctggacggc
tacccacctg
caatcgttat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectggceg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat
tatcaagggc
ggcagtgagc
ctccgtgttg
cgtaggactg

ccatccccca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1218



<220>
<223>

<400> 102
atgcaggaaa

caggcgatac
attagcctga
agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgegcec
gatatcatcc
cttggcgecg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc
gaactggtca
accctgcaac
ttgggeggct
aaaaatgatc
gaagatgaag

tcgggaagcc

<210>
<211>

103
1218

aggatgcgag
acgtgggcca
gcacgacctt
gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga
aacgtcagtg
acgccgaaat
ttgaaagcct
gtgatgttct
aagatctgct

acagttga

Engineered nucleic acid

ctcccagggc
agacccggaa
taaacaaggt
acggaattgc
tgcgagcgga
tatttgcatg
gttcggcctg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc
cacaggttgc
ctttctgaaa
tgctgaactg
gggcataagc

ggaggatctg

tttcttccgc
cagtggacgt
gcgeegggcec
ctggagaagg
ctggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgccc
atgagcccgt
accaagtata
agcctgcata
gattgctatc
aagaatggca
tacccgggac
ggcggeatgg
aacctgaaac
ccggccagea

gataccctga

gatcaggcgc

atttccagca
cgcgtgeggt
agcatagcgg
cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
atcgtctgceg
tgtgcaatcg
tggctgtggce
tgcccagcca
tgaccttcta
tgtttaccct
tgactcatgc

ttcgecctgtc

tgaaagcggc

ttttgcgacg
tgtaccgccg
ttttgaatat
tctggacggc
tacccacctg
caatcgttat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectggceg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat
tatcaagggc
ggcagtgagc
ctccgtgttg
cgtaggactg

ccatccccca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1218



<212>
<213>

DNA
<220>
<223>

<400> 103
atgcaggaaa

caggcgatac
attagcctga
agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgecg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc
gaactggtca
accctgcaac
ttgggeggct
aaaaatgatc
gaagatgaag

tcgggaagcc

aggatgcgag
acgtgggcca
gcacgacctt
gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga
aacgtcagtg
acgccgaaat
ttgaaagcct
gtgatgttct
aagatctgct

acagttga

Artificial Sequence

Engineered nucleic acid

ctcccaagga
agacccggaa
taaacaaggt
acggaattgc
tgcgagcgga
tatttgcatg
gttcggcecctg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc
cacaggttgc
ctttctgaaa
tgctgaactg
gggcataagc

ggaggatctg

tttcttccgce
cagtggacgt
tggcegggcec
ctggagaagg
ttggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgccc
atgagcccgt
accaagtata
agcctgcata
gattgctatc
aagaatggca
tacccgggac
accggcatgg
aacctgaaac
ccggccatta

gataccctga

gatcaggcgc

atttccagca
cgcgtgeggt
aggagagcegsg
cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
atcgtctgceg
tgtgcaatcg
tggctgtggc
tgcccagcca
tgaccttcta
tgtttgatct
tgactcatgc

ttcgecctgtc

tgaaagcggc

ttttgcgacg
tgtaccgccg
ttttacctat
tctggacggc
tacccacctg
caataggtat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectggceg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat
tatcaagggc
ggcagtgagc
ctccgtgttg
cgtaggactg

ccatccccca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1218



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

104
1218
DNA

<220>
<223>

<400> 104
atgcaggaaa

caggcgatac
attagcctga
agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgeccg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc
gaactggtca
accctgcaac
ttgggeggct
aaaaatgatc
gaagatgaag

tcgggaagcc

aggatgcgag
acgtgggcca
gcacgacctt
gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga
aacgtcagtg
acgccgaaat
ttgaaagcct
gtgatgttct
aagatctgct

acagttga

Artificial Sequence

Engineered nucleic acid

ctcccagggc
agacccggaa
taaacaaggt
acggaattgc
tgcgagcgga
tatttgcatg
gttcggcctg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc
cacaggttgc
ctttctgaaa
tgctgaactg
gggcataagc

ggaggatctg

tttcttccgce
cagtggacgt
gcgeegggcec
ctggagaagg
ctggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgcecc
atgagcgcct
accaagtata
agcctgcata
gattgctatc
aagaatggca
tacccgggac
ggcggcatgg
aacctgaaac
ccggccagea

gataccctga

gatcaggcgc

atttccagca
cgcgtgeggt
aggagagcegsg
cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
atcgtctgceg
tgtgcaatcg
tggctgtggc
tgcccagcca
tgaccttcta
tgtttgatct
tgactcatgc

ttcgecctgtc

tgaaagcggc

ttttgcgacg
tgtaccgccg
ttttgaatat
tctggacggc
tacccacctg
caatcgttat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectggceg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat
tatcaagggc
ggcagtgagc
ctccgtgttg
cgtaggactg

ccatccccca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1218



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

105
1218
DNA

<220>
<223>

<400> 105
atgcaggaaa

caggcgatac
attagcctga
agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgeccg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc
gaactggtca
accctgcaac

ttgggcggct

aaaaatgatc

gaagatgaag

aggatgcgag
acgtgggcca
gcacgacctt
gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga
aacgtcagtg
acgccgaaat
ttgaaagcct
gtgatgttct

aagatctgct

Artificial Sequence

Engineered nucleic acid

ctcccaagga
agacccggaa
taaacaaggt
acggaattgc
tgcgagcgga
tatttgcatg
gttcggcectg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc
cacaggttgc
ctttctgaaa
tgctgaactg
gggcataagc

ggaggatctg

tttcttccgce
cagtggacgt
gcgeegggcec
ctggagaagg
ctggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgcecc
atgagcccgt
accaagtata
agcctgcata
gattgctatc
aagaatggca
tacccgggac
ggcggcatgg
aacctgaaac
ccggccagcea

gataccctga

gatcaggcgc

atttccagca
cgcgtgeggt
agcatagcgg
cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
atcgtctgceg
tgtgcaatcg
tggctgtggc
tgcccagcca
tgaccttcta
tgtttaccct
tgactcatgc

ttcgecctgtc

tgaaagcggc

ttttgcgacg
tgtaccgccg
ttttgaatat
tctggacggc
tacccacctg
caatcgttat
ctcgaagatc
aaccccgacg
taaacacggc
tccgctgecat
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat
tatcaagggc
ggcagtgagc
ctccgtgttg
cgtaggactg

ccatccccca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



tcgggaagcc

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

106
1218
DNA

<220>
<223>

<400> 106
atgcaggaaa

caggcgatac
attagcctga
agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgecg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc
gaactggtca
accctgcaac

ttgggcggct

aaaaatgatc

acagttga

aggatgcgag
acgtgggcca
gcacgacctt
gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga
aacgtcagtg
acgccgaaat
ttgaaagcct

gtgatgttct

Artificial Sequence

Engineered nucleic acid

ctcccagggc
agacccggaa
taaacaaggt
acggaattgc
tgcgagcgga
tatttgcatg
gttcggectg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc
cacaggttgc
ctttctgaaa
tgctgaactg

gggcataagc

tttcttccgce
cagtggacgt
gcgeegggcec
ctggagaagg
ctggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgcecc
atgagcccgt
accaagtata
agcctgcata
gattgctatc
aagaatggca
tacccgggac
ggcggcatgg
aacctgaaac
ccggccagcea

gataccctga

atttccagca
cgcgtgeggt
agcatagcgg
cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
atcgtctgceg
tgtgcaatcg
tggctgtggc
tgcccagcca
tgaccttcta
tgtttaccct
tgactcatgc

ttcgecctgtc

ttttgcgacg
tgtaccgccg
ttttgaatat
tctggacggc
tacccacctg
caatcgttat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectggceg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat
tatcaagggc
ggcagtgagc
ctccgtgttg

cgtaggactg

1218

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gaagatgaag aagatctgct ggaggatctg gatcaggcgc tgaaagcggc ccatccccca

tcgggaagcc

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

107
1218
DNA

<220>
<223>

<400> 107
atgcaggaaa

caggcgatac
attagcctga
agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgecg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc
gaactggtca

accctgcaac

ttgggcggct

acagttga

aggatgcgag
acgtgggcca
gcacgacctt
gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga
aacgtcagtg
acgccgaaat

ttgaaagcct

Artificial Sequence

Engineered nucleic acid

ctcccagggc
agacccggaa
taaacaaggt
acggaattgc
tgcgagcgga
tatttgcatg
gttcggectg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc
cacaggttgc
ctttctgaaa

tgctgaactg

tttcttccgce
cagtggacgt
gcgeegggcec
ctggagaagg
ctggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgccc
atgagcccgt
accaagtata
agcctgcata
gattgctatc
aagaatggca
tacccgggac
accggcatgg
aacctgaaac

ccggccagcea

atttccagca
cgcgtgeggt
agcatagcgg
cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
atcgtctgceg
tgtgcaatcg
tggctgtggce
tgcccagcca
tgaccttcta
tgtttaccct

tgactcatgc

ttttgcgacg
tgtaccgccg
ttttatttat
tctggacggc
tacccacctg
caatcgttat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectggceg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat
tatcaagggc
ggcagtgagc

ctccgtgttg

1200

1218

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



aaaaatgatc gtgatgttct gggcataagc gataccctga ttcgcctgtc cgtaggactg

gaagatgaag aagatctgct ggaggatctg gatcaggcgc tgaaagcggc ccatccccca

tcgggaagcc

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

108
1218
DNA

<220>
<223>

<400> 108
atgcaggaaa

caggcgatac
attagcctga
agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgecg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc
gaactggtca

accctgcaac

acagttga

aggatgcgag
acgtgggcca
gcacgacctt
gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga
aacgtcagtg

acgccgaaat

Artificial Sequence

Engineered nucleic acid

ctcccagggc
agacccggaa
taaacaaggt
acggaattgc
tgcgagcgga
tatttgcatg
gttcggectg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc
cacaggttgc

ctttctgaaa

tttcttccgce
cagtggacgt
gcgeegggcec
ctggagaagg
atggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgcecc
atgagcccgt
accaagtata
agcctgcata
gattgctatc
aagaatggca
tacccgggac

accggcatgg

aacctgaaac

atttccagca
cgcgtgeggt
agcatagcgg
cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
atcgtctgceg
tgtgcaatcg
tggctgtggce
tgcccagcca
tgaccttcta

tgtttaccct

ttttgcgacg
tgtaccgccg
ttttgaatat
tctggacggc
tacccacctg
caatcgttat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectggceg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat

tatcaagggc

ggcagtgagc

1140

1200

1218

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



ttgggcggct ttgaaagcct tgctgaactg ccggccatta tgactcatgec ctccgtgttg

aaaaatgatc gtgatgttct gggcataagc gataccctga ttcgcctgtc cgtaggactg

gaagatgaag aagatctgct ggaggatctg gatcaggcgc tgaaagcggc ccatccccca

tcgggaagcc

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

109
1218
DNA

<220>
<223>

<400> 109
atgcaggaaa

caggcgatac
attagcctga
agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgeccg
gtcatgggcc
aattcgcttg
actctgcatg
gaaagcaatc

gaactggtca

acagttga

aggatgcgag
acgtgggcca
gcacgacctt
gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga
cgtgggtgga

aacgtcagtg

Artificial Sequence

Engineered nucleic acid

ctcccagggc
agacccggaa
taaacaaggt
acggaattgc
tgcgagcgga
tatttgcatg
gttcggectg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt
aaaagttatc

cacaggttgc

tttcttccgce
cagtggacgt
gcgeegggcec
ctggagaagg
ctggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgccc
atgagcccgt
accaagtata
agcctgcata
gattgctatc
aagaatggca

tacccgggac

accggcatgg

atttccagca
cgcgtgeggt
agcatagcgg
cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
atcgtctgceg
tgtgcaatcg
tggctgtggce
tgcccagcca

tgaccttcta

ttttgcgacg
tgtaccgccg
ttttgaatat
tctggacggc
tacccacctg
caatcgttat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectggceg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg
cccgcagcat

tatcaagggc

1080

1140

1200

1218

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



accctgcaac

ttgggcggct

aaaaatgatc

acgccgaaat
ttgaaagcct

gtgatgttct

ctttctgaaa
tgctgaactg

gggcataagc

gaagatgaag aagatctgct ggaggatctg

tcgggaagcc

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

110
DNA
<220>
<223>

<400> 110
atgcaggaaa

caggcgatac
attagcctga
agccgtagcg
gcgaagtatt
cttaaggctg
ttccgtcagg
aagctgttag
aacccgaccc
gatatcatcc
cttggcgecg
gtcatgggcc
aattcgcttg
actctgcatg

gaaagcaatc

1218

acagttga

Artificial Sequence

Engineered nucleic acid

aggatgcgag ctcccagggc

acgtgggcca

gcacgacctt
gcaatcccac
gccttgegtt
gggaccagat
tggcgagcga
aggcagcgat
agaaagtgat
tggtcgtgga
acattagcat
tggtgagcgt
gagcggtgcc
tgcggatgga

cgtgggtgga

agacccggaa
taaacaaggt
acggaattgc
tgcgagcgga
tatttgcatg
gttcggectg
tacgccggaa
tgacattgaa
taataccttc
gtattcggceg
gaattgcgag
gagcccgatc
gaaacatttt

aaaagttatc

aacctgaaac
ccggccagca

gataccctga

gatcaggcgc

tttcttccgce
cagtggacgt
gecgeegggcec
ctggagaagg
ctggcggcca
gatgatgtgt
aagatatcct
acaaaacttg
ggctgcgcecc
atgagcccgt
accaagtata
agcctgcata
gattgctatc
aagaatggca

tacccgggac

tgtttaccct
tgactcatgc

ttcgecctgtc

tgaaagcggc

atttccagca
cgcgtgeggt
agcatagcgg
cggtggegsc
ccgtgaccat
atggtgggac
ttgtcgactg
tgtggataga
acattgtgca
acttccagcg
tgaacggcca
atcgtctgceg
tgtgcaatcg
tggctgtggce

tgcccagcca

ggcagtgagc
ctccgtgttg
cgtaggactg

ccatccccca

ttttgcgacg
tgtaccgccg
ttttgaatat
tctggacggc
tacccacctg
caatcgttat
ctcgaagatc
aaccccgacg
taaacacggc
tccgectggceg
tagcgacgtt
ttttctgcaa
tgggctgaag
gcagtttctg

cccgcagcat

1020

1080

1140

1200

1218

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



gaactggtca
accctgcaac
ttgggeggct
aaaaatgatc
gaagatgaag

tcgggaagcc

aacgtcagtg cacaggttgc
acgccgaaat ctttctgaaa
ttgaaagcct tgctgaactg
gtgatgttct gggcataagc
aagatctgct ggaggatctg

acagttga

accggcatgg

aacctgaaac
ccggccatta

gataccctga

gatcaggcgc

tgaccttcta
tgtttaccct
tgactcatgc

ttcgecctgtc

tgaaagcggc

tatcaagggc
ggcagtgagc
ctccgtgttg
cgtaggactg

ccatccccca

960

1020

1080

1140

1200

1218



