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1
888
PRT

Escherichia coli

1

¥et Glu Pro Phe

Ser Leu

Asp Val

GIn Asn
50

Ala Trp
65

[le Arg

Ala Thr

Asn His

Thr

Leu

Phe

Pro

—

Lys

20

Ala

Phe

Leu

Gln

Lys Tyr
5

Gly Asn

Val Ala

Cys Arg

Phe Phe
70

Tyr Lys
85

Leu Asn

Ala Gly

lle

Asp

Asp

Asn

55

[le

Ser

Gly

Leu

Cys

e

Cys

40

Glu

Ala

Ala

Pro

His

Trp

Met

Leu

Glu

Ser

105

Trp

Trp

Leu

His

Ser

90

Thr

Phe

Trp Gly Lys
Leu Ile Tyr
Asp Gin Ser
45
Ser Lys GlIn
60

Asp lle Gly
75

Trp Leu Lys

GIn Met Cys

Asn Gln Asp
125

Ser Ser Lys
15

His Cys Leu
30

Val Val Leu

Arg Val Lys

Lys Phe Asp
80

Leu Asn Pro
95

Arg Lys Phe
110

Ser Leu Ser



Glu
Pro
145
Gly
Pro
Glu
Ser
Cys
225
Leu
Phe
Leu
Asn
Val
305
Thr

Ala

Met

Phe

Ala

Trp

N —
— —
O

Ser

Phe

GIn

Val

Ala

Glu

Asp

Leu

Ile

Ser

—_ —
«w —
[SxNqr]

Asn

Leu

Asn

Asp

Ser

275

Tyr

Pro

Thr

Ser

Thr
355

Leu

Ser

Leu

Leu

180

Ser

Asp

Ala

Glu

Arg

260

Asn

Gln

Gly

Ala

Val

340

Arg

Gly Asp Phe

Trp

e

Ala

Val

[le

Asp

Asp

245

GIn

Lys

Pro

Leu

Leu

325

[le

Met

135

Phe Pro
150

Ser Gin

Ser Tyr

Leu Glu

Pro Pro

215

Trp Leu

Ala Pro

GIn Asp

Arg Cys

Arg Gin

295

Thr Val

310

Ala Tyr

Phe Ala

Glu Ala

Phe

Trp

Asp

Ala

Asp

Gly

Ser

Ala

Tyr

280

Leu

Ile

Ala

Leu

Ser
360

Ser

Val

Gln

— >

Leu

Cys

Ser

Asp

Ser

265

Glu

Gln

Glu

Trp

Pro
345
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Phe

Glu

Phe

Ser

Trp

Arg

Gly

Val

Ala

Lys

330

Thr

Ser

Phe
la
55
Lys
Asp
Leu
Ser
Thr
235
Asn
Val
Val
Leu
Pro
315
Leu

Gln

His

Asp

140

Val

Ser

Lys

Thr

Leu

220

Thr

Ala

Leu

His

Val

300

Thr

e

Ala

Leu

Ala Ala

Thr Gly

Arg Trp

GIn Ala
190

Pro Ala
205

Leu Ala

Thr Asn

Leu Arg

Glu Leu
270

Ala Leu
285

Asp Ala

Gly Ser

Asp Gln

Thr Ala

350

Phe Ser
365

Pro

His

Gly
Gly
Thr
Thr
255
Ser
Leu
Leu
Gly
GIn
335
Asn

Ser

His

—_ T

Met

Glu

Leu

Phe

Phe

240

Tyr

Gly

Asp

Pro

Lys

320

[le

Ala

Pro



Asn

Ser

385

Val

Gly

Pro

Leu

Leu

465

Leu

Thr

Leu

Ala

[le

Val

Leu

370

[le

Gln

Gln

Val

Leu

Tyr

Ile

Cys

Ala

Asp

Ile

Lys

Cys

[ le

Lys

435

Val

Ala

Ser

Gly

Pro

Leu

Ala

Val

Leu

Ser

Cys

His

Asp

Val

Ala

Leu

500

Trp

Glu

Ala

Ala

Ala His

Arg Ala

Val

Arg

Glu

Leu

Thr

485

His

Arg

GIn

Asp

Asn

565

Gin

390

Trp

Cys

Phe

Val

Lys

470

Leu

Thr

Gly

Leu

Met

550

Ala

Val

Gly
375
[le
Leu
Thr
[le
His
455
Ala
Pro
Asp
Val
Pro
535
Leu
Gly

Cys

Asn

Thr

Ser

e

Arg

440

Ala

GIn

Met

Pro

Asn

520

Pro

Pro

Ala

Tyr

Ser

Glu

Gln

Tyr

Ala

Lys

Val

505

Gly

Arg

Asp

GIn
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Arg Phe
GIn Gly

395
Ser Asn
410
GIn Val
Leu Gly
Asp Thr
Asp Val
475
GIn Lys
490
Glu Asn

Ala Gin

Phe Ser
5

Leu Thr
555

Val Cys
570

Arg Leu

Asn

380

GIn

Lys

Leu

[le

Tyr

460

Gly

Gln

Asn

Arg

Met

Leu

Lys

His

Glu

Lys

e

Met

Gly

Lys

Ser

Phe

525

GlIn

Leu

[le

Glu

Leu

Glu

Val

Ser

430

Arg

Asn

Ser

Leu

Asp

Pro

Glu

Cys

Leu
590

Phe

Ala

Phe

415

Val

Ser

Gly

Val

Leu

495

Tyr

Leu

Glu

Arg

Asn

879

Asn

Gln

Leu

Val

Leu

Asp

Pro

Leu

Pro

Met

560

Leu

Asn



Thr
Arg
Lys
625
Ser
Asp
Tyr
Asp
Val

705

Leu

Asp

Phe

GlIn

GIn

Leu

Gln

o 3>
—_ =
[s=J11o]

Arg

Leu

Leu

Arg

Met

Phe

Ala

Glu

Thr

Ser

Val

595

Glu

Asn

Asp

Leu

Pro

675

Glu

Trp

Phe

Glu

Ser

755

Ala

Thr

Ser

His
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Asp Ile Asp Leu Phe His Ala Arg Phe Thr

600

Lys Glu Asn Arg Val

615

Val Gly Arg Ile Leu

Val Asp
645

Phe Gln
660

Ala Gly
Gly Tyr
Arg Thr
Pro Asp

725

Met Asp

740

Ala Glu

Glu Glu

Arg Asp

Ser Gly
805

Glu GIn
820

630

Phe

Arg

Phe

Gly

~No
—_—
[l 1

Ala

Glu

Cys

Tyr

Lys

Gln

Asp

Leu

Glu
6

Arg

695

GIn

Tyr

Pro

Glu

Ser

775

Glu

GIn

Tyr

Trp

Gly

His

His

Arg

Glu

Met

Leu

Glu

[le

Val

Leu

Arg

665

Pro

Glu

Ile

Gln

Trp

745

Arg

Gln

Ser

Leu

Ala
825

Ser Asn
Ala Thr
635
Ile Thr
650
Leu His
Val Ala
His Ile
Glu G
7
Trp Leu
730
Val Gly
Phe Lys
Asp Asn
Leu Pro
795

Asp-Gly

Leu Ala

Phe

620

Gln

GIn

Arg

Thr
6

Tyr

700

Leu

Asp

Asn

Ala

Asp

780

Leu

Gln

Leu

605

Gly

Val

His

His

Ser

Asn

Ser

Gly

Arg

765

Glu

Leu

Val

Asn

Leu

Lys

Val

Cys

Leu

Asn

Gly

Ile

Met

750

Lys

Thr

Pro

Tyr

Arg
830

Asn

Asn

Glu

Pro

655

Arg

Leu

Val

Ala

Tyr

735

Asp

Val

[le

Asp

Gly

Ala

Lys

Pro

Arg

Ser

720

Asp

Lys

Leu

Leu

Val

800

Asp

Asn



Val Pro Phe Thr Trp Lys

835

Gly Leu Leu Trp Leu Glu
850

Gin Gly Asn Ser Ile Val

865

870

Arg Val lle Pro Ala Asn

<210

<211

0

<212y
213>

<400
Met Asn Leu Leu Ile

1

Gly

GIn

Ala

Val

65

Gln

Glu

Pro

Phe

Lys

Trp

Leu

50

Glu

Gln

His

Met

Val

2
502
PRT

885

Escherichia coli

2

Val

Arg

35

Leu

Phe

Leu

Pro

—_—

Asn

5

Gln Ile
20

Leu Ser

Val Cys

Arg His

[le Ala
85

Phe Met
100

Lys Leu

GIn Pro

Asp

Ile.

Leu

Ile

Arg

70

Pro

Gln

Leu

Gly

524

Arg Ser Phe Ser Glu Val Val Asp Glu Asp

Gly
855
[le

Pro

Asn
Asn
Pro
Gly
55

Ile
Trp
Thr

Ala

GlIn

840

845

Lys Gln Asn Leu Asp Gly Trp Val Trp

860

Thr Tyr Thr Gly Asp Glu Gly Met Thr

Lys

Trp

Leu

Arg

40

Gln

Met

[le

Ile

GIn

25

Asp

Ile

Asn

Asp

—

Val

Glu

Ser

Asp

Ile

Pro

Met

90

Val

Ser

Ala

875

Val

Leu

Met

Ala

Leu

75

Phe

Lys

Gly

Leu

Arg

Tyr

Glu

Pro

60

Thr

Tyr

Ala

Ala

Cys

Pro

Cys

Leu

45

Ala

Glu

Leu

Asn

880

Arg Asn Gly
15

Ser Arg Asp
30

Ala Ala Leu
Lys Asp Asp
Asp Glu Phe
80
Asn His Ala

95

Asp Val Thr
110

Asn Cys Ala

Gly Cys Thr



Arg

Pro

Pro

Ser

225

Leu

Ser

Val

Lys

Pro

305

Asn

Ile

Asn

130

[le

Phe

Gly

Arg

~No —
_Lj'
O =

| e

Cys

Asn

Asn

Glu

Ala

Gln

Ala

Lys

lle

Leu

195

Trp

Gly

Asp

Leu

275

Gly

Trp

Asn

Pro

Leu

Ser

lle

Phe

Pro

Arg

260

Leu

Glu

Thr

Gly

Ser

135

Phe Asn GIn Ala

ly
65
Leu
Lys

Lys

Val

Tyr
Trp
Val
Gln
Asn
325

Ser

[le

150

Leu Arg

Arg Ser

GIn Phe

Pro Ile

215

Arg Gly

230

Gly Ile

Thr Gly

Pro His

Arg Val

Pro Leu

Leu Glu

Gly

Thr

Pro

200

Lys

Leu

Gly

Phe

Pro

280

Lys

Arg

Ala

Glu

Asn

Gly

Asn

Ser

Phe

Lys

Leu

265

His

Phe

Val

Ala

Leu
345

Arg Arg

360
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Gln

Thr

170

Leu

Glu

Asn

Trp

Cys

250

Lys

Ser

Leu

Val

Val

330

[le

His

Leu

Ser

Glu

Ser

Glu

Pro

Ala

Met

Asp

140

Pro Gly

Val Thr

Asn Val

His Thr
205

Ser lle
220

Pro Ala

Cys Cys

Lys Phe

Cys Leu

285

Phe Thr
300

Asp Lys

Asn GIn

Gly Gly

Val Leu
365

Phe

Thr

Leu

190

Glu

Pro

His

Gly

Thr

270

Val

Thr

lle

Phe

Tyr

350

Met

Gly

Phe

175

Thr

Asn

Ala

Ile

Phe

Thr

Ser

[le

—_CD

Val
Leu
GIn

Ser

Glu
Thr
Val
Ala

Gln
320

Arg Asn

335

Arg Asn

Phe Asn



GIn Gly Trp GiIn Gin Tyr
370

Gly Leu Gly Tyr Lys Thr
385 390

Glu Gly Phe Lys Asn Lys
405

Glu Thr Ala Glu Arg His
420

Asp Val Leu Ala Asn Val
435

Asp Leu Arg Asp Lys Leu
450

Ser Val Ala Pro Tyr Ala
465 470

Leu Ala Arg Ala Thr Leu
485

Gly Gly Pro Ser Asn Gly
500

210> 3

211> 160

212> PRT

(213> Escherichia coli

<400> 3

wet Ala Asp Glu éle Asp

Leu Asp Asn géy Ser Cys

Glu Leu Arg Asp Ile Pro
35

Trp Glu Asn Pro Arg His
50

Gly
375
Ala
Asp
Phe
Asn
His
455
His

Tyr

Ala
Ala

Ala

Asn

Leu

Phe

Tyr

Phe

440

GIn

His

Lys

Met

GIn

Phe

40

GIn

7/24

Val Ile Asn Glu Ile
380

Arg Lys Ala Leu Tyr
395

Lys Gly Ala Gly Val
410

Arg GIn Ser Glu Leu
425

Ser GIn Ala Asp Glu
445

Leu Cys Glu Met Leu
460

Pro Lys Leu lle Ser
475

His Leu Arg Glu Leu
490

Ala %gu Tyr Arg Ala

lle Arg Arg Val Ser
25

Tyr Arg Leu Val Gin
45

Ala Leu Leu Arg Met
60

Val

Thr

Ser

Leu

430

Val

Phe

Thr

Lys

Thr Val
Phe Ala
400
Val His
415
[le Pro
[le Ala
Asn Glin
Leu Ala
480

Pro Gln
495

Pro Asp

Pro Phe Gly

Val

Phe Cys



Leu Ser Ala Gly Lys Asn Val

65

GIn Thr Thr Gly Ile Ser Leu

Ile Asn Glu ?6% Arg Ile Phe GIn

Asp Met Va
11

Asp Trp
130

Arg GIn GIn Leu Leu Glu

145

<2107 4
211y 224
<2127 PRT

<{213> Escherichia coli

<400> 4

¥et Arg Ser Tyr %eu e

Gly Gln Pro Thr

20

Arg Ser Gly Leu
35

Asp Asp Thr Ser
50

Val Arg Cys Asp
65

Gly Leu Arg Asp

Gly Leu Lys Ser

Gin Leu Arg Arg Leu

Pro Leu Met Ala
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Arg His

Arg

Leu

105

Leu

Leu

Val

Leu

Arg

25

Gly

Leu

Asp

Leu

GIn

Ala

90

e

Thr

Thr

Leu

— >

Pro

Ala

Ser

Asp

Gly

90

Thr

GIn Asp Lys

75

Leu Ala Asn

Arg Ala Asp

His Ala

—_

Trp Trp Gly
140

Thr Thr Asn
155

Gly Pro Met
Thr Gly Arg

Cys Leu Gly
45

Glu Ser Val
60

Arg Arg Val
75

Ala Arg Glu

Trp Arg Glu

Lys

Ser

110

Pro

Lys

Lys

Gln

Phe

30

e

Gln

Ser

Asp

Tyr

Ser

Gly

95

Thr

Val

Arg

Asn

—_ >

Pro

GIn

Phe

Val

Tyr

95

Leu

Arg

Ala

Leu

Glu

— >

Trp

Thr

Arg

Ala

Thr

380

Arg

Cys



100

Asp Ala Ser Phe Thr Val
115

Val Ile Ser Glu Leu Glu
130

Tyr Leu Gly Arg Arg Ser
145 150

Thr Cys GlIn Ala Ser Asp
165

Val Gly Gly Asp Ile Tyr
180

Lys Phe Thr Ala Arg Asp

Ala g$ Arg Glu Trp Tyr

’
0
<210y 5
2117199

212> PRT
213> Escherichia coli

<400, 5
¥et Tyr Leu Ser %ys Val

Tyr GIn Leu His GIn Gly
20

Ala Ala égg Asp Phe Leu

Gly Cys His Val Leu Leu
50

Val Ala Thr Val Ile Lys
65 70

Ala

Cys

Pro

Ser

Glu

e

Leu

Phe

Gin

50

Thr

Leu

120

Ala

Pro

GIn

Glu

Pro

200

Ile

[le

Trp

His

Ser

Lys

105

Trp

Val

Leu

Lys

—

Met

Lys

Ala

His

Val

Ala

Gln
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Leu

Leu

Thr

—

Ser

e

Gly

Glu

Gin

Val

Thr

Lys

Val
Thr

Gly

Ala
Phe
Lys
Met

Glu
75

Pro Leu

Leu Asn

Thr Gly

Leu Pro
205

Met Asp
220

Trp Ser

Pro Asn

Arg Asn
45

Pro Val
60

Phe Gin

Ala

Tyr

Phe

Tyr

Val

Arg

Arg

30

Thr

Ser

Leu

Thr

Thr

Leu

— o

His

GIn

Ser

Asp

Pro

Pro

Thr

Gln

Met

Pro

—_

Pro

Leu

Phe

Gin

Leu

Asp

Glu

Val
80



Gly Val Pro Leu ggr Phe Arg Leu

Leu Asp Asn ? Lys Arg Leu Asp

In
00
Arg Val Pro Leu Ile Lys Glu Ala

115 120

Lys Leu Gly Asn Ala Ala Arg Val
130 135

Arg Pro Gln Tyr Phe Ser Gly Asp
145 150

Val Cys Phe Glu ? Val Leu Thr

Asp Leu Val ? GIn Gly Ile Gly

Leu Leu Ser Leu Ala Pro Leu
195

210> 6
211> 363
(212>  PRT
<{213> Escherichia coli

<400> 6
¥Et Ser Asn Phe éle Asn Ile His
Cys Leu Asn éBg Asp Asp Met Asn

Gly Lys Arg Arg Val Arg Ile Ser
35 40

Arg Lys Ser Gly Tyr Tyr Ala Gln
50 55

Thr Ile His Leu Ala Gin Leu Arg
65 70
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Arg Ala
90

Ser Lys
105

Glu Gln

Glu Asp

Gly Lys

[le Asn
170

Pro Ala
185

Val Leu
10

Met Gln
25

Ser GIn

Asn Pro lle
Gly Asn Ile
lle Ala Trp

125

Val ?' Pro

Ser Gly Lys
155

Asp Ala Pro

Lys Ser Met

|le Ser His
Lys Asp Ala

Ser Leu Lys
45

Asn Ile Gly Glu Ser

Asp Val

60

Leu Arg Gln
75

Lys Thr
95
Lys Arg
Leu Gln
Ile Ser
Ile GIn
Ala Leu
175

Cys

Ser Pro
le Phe
30

Arg Ala
Ser Leu

Lys Leu

Ile
Cys
Arg

Glu

Ile

Gly

Ser
Gly
Met
Arg

Gly
80



Gly

Pro

Ala

—_

Ala

Lys

Val

Gln

Tyr

225

Gly

Met

Phe

Ser

Leu

Arg

Lys

Trp

—_

Asp

Leu

Val

Asp

— —
o

Arg

Ala

Leu

Asn

Met

290

Gin

Phe

Ser

_l<
—_
O -

Ala

Ile

Ser

Asp

Tyr

Ser

Ala

Pro

275

Ala

Pro

Asp

Val

100

Val

Asp

Ala

Gly

Asp

Ala

Ala

Arg

Thr

260

Ala

Asn

Ser

Asp

Gly

Asn

Ala

Arg

165

Ala

Ile

His

Asn

Glu

Asp

Ala

lle

Lys

Glu

Glu

Leu

—_ —
QO
[ g

Met

Met

Asp

Leu

GIn

Val

Met

Phe

GIn

e

Ala

e

Asp

135

Arg

Ala

Ser

Trp

NGO
—_
[Sa

Asn

Ala

Pro

Val

Ala

Ile

Glu

Val

Thr

lle

Phe

200

Thr

Leu

Leu

Gly

Met

280

Lys

Phe

Asp

Lys

105

Trp

Lys

Asn

Ser

— >

Thr

GIn

Ala

Glu
2

Val

Ala

Asn

11/24

Lys

90

Ile

Phe

Lys

Leu

—_

His

Ala

Glu

Gln

Lys

Asn

Val

Gin

Thr

Ser

Cys

Leu

—_

Met

Ala

Val

Phe

Leu

235

Ala

Gln

Phe

Lys

Tyr

Leu

Ala

Glu

Leu

140

Gln

Met

e

Asp

Ser

220

GIn

Thr

Arg

Ser

Ala

300

Trp

Ala

Asp

—_

Lys

Gly

Thr

Thr

Asp

205

Ser

Glu

His

Thr

Asp

285

Lys

Asp

Leu Leu

Val Ala

Val Leu

Val Asp

Glu Leu
175

Thr His
190

Leu GlIn
Gly Val
Asn Leu
Val Val

255

Tyr Ala
270
Met Pro

Asp Gly

Arg Val

Ser

Thr

Lys

Lys

—_—
Sy —
[s==Rqs]

Gly

Gln

Glu

Phe

His

Ala

Leu

Phe

Ala
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305 310 315

Asn Gly Tyr Gly Leu Asn Gly Ala Ala Ala Gin
325 330

Val Asp Pro Ile Thr Ala GIn Val Lys GIn Met
340 345

Leu Lys Ser Trp Val Arg Asn Asn Gly Glu Ala
355 360

Q10> 7

211> 2667

<212> DNA

<{213> Escherichia coli

<4007 7

atggaacctt ttaaatatat atgccattac tggggaaaat

ggaaategata ttcatctgtt aatttatcat teccttegatg

actgcaaaat actttttgce

gttatttttc

tggtgggatc aatcagtcgt

cagagggtea aggcctgect attgctctte

atacgattcc aatataaatc agcagaaagt tggctgaaat

cttaatggtc catcaacaca aatgtgccgt aaatttaate

tggtttaacc aggattcact ttcagagcaa tctctcgere

geegetecte atecttatga gteetggttt ccatggetag

ggttttatat tacattccca ggatcaagat aagtcgcgtt

gcatcttateg ctecgcaaga taaacaggct cgtgaggagt

ttatttttaa cgccagcggg gttatctata aacgatatac

ttagcaggtt tttegctcget tgctgactgg ttaggctccet

ctegtttaateg aggatgecgce ttccgacata aatgctctga

cagcaggate cgagccgegt attggagttg agtggacttg

gaagegtgttc atgcactact ggacaatgge tatcaaccca

gatgctcttc cagtagctcc cgggctgace gtaatagagg

acggaaacag cgcteggccta tgctteggaaa cttattgate

atttttgccec tcccaacaca agctaccgeg aatgectatsc

gegagecact tattttcatc cccaaatctt attcttgctic

Phe Ser Leu

Leu

Pro Thr
: 350

cctcaaaaag
ttectgctet
gaaatgaaat
atgatattgg
taaatcctgc
atggtgcase
attttttcag
aggccgttac
gggaaatecc
ggatatctat
cacctgattg
ggactacaac
gaacgtattt
tatcaaataa
gacaattaca
cacctacagg
aacaaattec
ttacgagaat

atggcaattc

320

Ser Asp
335

Glu GIn

cttgacgaaa
tgcagattec
gctatcaaaa
aaagtttgat
aacgccatca
cggtctgtat
ttttttteat
aggacatcat
agcttctetg
actggaagca
ttcatcacteg
gaataccttt
ccaggaccea
gegatgttat
ggtgttagtt
ctccggtaaa
ggatagtgtt
ggaagcgagce

acggtttaac



cacctettte
gttcagtett
gtttecacga
ggttteggaa
atgaacgect
cttctttcce
Acatacagatc
ggtgcgbaac
cagccagaac
atcgcagceg
caagtatect
catgcgcect
ggcaaaaatg
tcactcgacg
caacgattgg
cctgttgcca
agcaacgtta
ttatttttcce
gatgagccag
aggttcaagg
gaaaccattc
caaacgtctt
cagcagtatg
ttttctegaag
ggatgggtct

agagtcatcec

- DNA

1509

aatcaataaa
gtcagtggtt
ttgatcagst
ttegtcgaag
tectggagec
caaccctacc
cagtggaaaa
gttttgatcet
ctatttettt
caaacgcess
accaacggct
ttacgctgaa
ggaagcgaaa
ttgattttea
geegtttaca
ccattttect
gagtcatgtg
cteatgctta
aatgegetces
ctcgcaagst
tteceggtaac
caggtaaaca
aggcgcttec
tagtagatga
ggcagggtaa

ctgcaaatcce

atcacgcece
gtcacaaagc
gttgatatcg
tettttaatt
agtgctcaag
aatgaaacaa
taactccgca
gctagetcat
agctgacatg
tecacaggtc
aaaggagcta
cgatcgtcest
tgttegaceg
‘ttegttaatt
tcgccatcat
gcetgatesc
gcggacgcag
ccggcaateg
caatggcatg
cctgcagtes
gagggatege
actgctcgat
acttaatcec
agatgegtta
cagtattatt

caaataa

Escherichia coli

13/24

attactgaac
aataagaaag
gtattgccag
gttgatgaag
getcagecte
aaacagaaac
tatccactca
ccagaacaac
ttacctgacc
tetcttattt
aataacacsc
gaaaaagaga
atacttgtceg
actcagcatt
cgcaaatatc
gagggttacg
caacatattg
ctggatagca
gataaatttg
gctgaagaat
gaaatgagcc
ggccaggtct
gtcaatgtac
ctttegctes

attacctata

aggggcaaga
tetttctteg
ttaaacaccg
ttcatgctta
atgtgeggage
ttctggatac
ttaactgecg
tccecgeeccg
ttacgatgtt
gcaatttggt
aagtagatat
atcgagttat
caacccaggt
gtcctgcaga
gtcccgetes
gacgacatga
aggagcttaa
tttacgatga
aaagcgccea
atagctteca
teccattatt
acgaggacct
ccttcaccte
aagggaaaca

caggggatga

agaagcgteg
gcaaatcgsc
ctttatccet
égacacctat
gagtgttatt
ttatggtcte
aggtgtgaat
cttttceatt
agagcgaatg
tgacgtteca
agatttegttt
tagcaatttc
cgtggaacaa
tttectttte
ttttgagatt
gcatatttat
tggagcatcec
tgcggaaatg
gtgtgaaaaa
geataacgat
gcettatgta
aagtcatgaa
gaaacgtagt
gaatctggat

aggegatgacc

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2667



400> 8
atgaatttec

atcataaatc
gacgatatgg
gcaaaagatg
caacaactca
atgcagacca
gtaagcegcg
ggtggatgca
ggttttaaaa
cttcgttcaa
aatgaatcac
atacctgctt
ttatgcgatc
tataccggtt
cattcccctt
accacctccg
aatgaaaatg
agtcctctte
cgtcatgate
atagtsgactg
gaagggttta
aggcatttct
tcccaggctg
ctatttaatc
cttgcccecs
aatggctga

<210
211
212

AV VNS

9
483
DNA

ttattgataa
tecaatcgct
aactggccéc
acgttgaatt
tcecgccgte
aaggtgtcaa
cgacgaattg
ctgcgattec
geggtttace
cggtgttact
atacggaaaa
cgtcaattgg
ccattgggat
ttcttaagea
gtctggtaac
caccatcatg
gaaatcgcgt
aattgattat
tgttgatatt
ttegtttees
aaaataaaga
atcgacagag
atgaggtaat
aatctgtage

ccacgctata

ctggatccct
atactgcagt
tttagcactg
tcgacatcgc
gatagatatg
agcaaatgat
tgcatttgtce
gttattcaac
tggaggaaca
caatgtectce
ccaacctacc
gtttgteest
tggtaaatet
aaaatttacc
agtcaagaaa
gacacaaatc
ggcgecgett
ggggggatat
taatcagegg
atataaaaca
cttcaaagge
tgaattatta
agctgattta
tccctatgcea

caaacattta

14/24

gtacgcccec
agagatcagt
ctggttteca
ataatgaatc
ttctacctta
gtgactccaa
aatcaacceg
caggcgaatc
cctgtaacaa
acattacctc
tggattaaac
getctattet
tcttgctetg
tttacagtta
ggggaggttg
agccgagttg
gtgaatcaat
cgtaataatc
tggcaacaat
gecttaceca
gcecggagtcet
attcccgatg
cgagacaaac
catcatccta

cgggagttaa

gaaacggess
ggcgattaag
ttgggcaaat
cgctcactga
atcacgcaga
tggaaaaact
ggcagegtea
aggcaccagg
cgttcgtace
gtcttcaaaa
ctatcaagtc
ggcaaccagc
gacaggaaag
atgggctatg
aggaaaaatt
tegtagataa
tcagaaatat
aagcatctat
acggcaatgt
aggcgttata
ctgttcatga
tactggcgaa
ttcatcaatt
aattaataag

aaccgcaagg

gaaagtccaa
tttgcccegt
tatcgcccceg
agatgagttt
acatcccttt
gttggcteesg
agcattatst
ttttegtest
teggatcgat
acaatttcct
caatgagtct
gcatattgaa
caatttecst
gceccatecg
tcttectttc
gattattcaa
tgcgecgcaa
tcttgaacgg
gataaacgaa
tacctttgca
gactgcagaa
tgttaatttt
gtgtgaaateg
cacattagcg

agggccatca

60
120

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1509



<{213> Escherichia coli

<400> 9
atggctgatg

tcatgtgcec
tataggcteg
atggtgtttt
caaacaacag
cgtatctttc
cttactcacg
ggaaagcgcg
taa

210> 10
<211> 675
<212> DNA
213>

400> 10
atgagatctt

ttteaaggaa
gggecttgte
gtgcaatttg
gegttgcete
catgaaacega
tegttaacac
cggtatacac
acatgtcagg
atatatagte
atgatcacct
gatgtatctc
11

600
ONA

aaattgatgc

aaattagacg

tgcaaccttit
gcctgagese

gtatctcegtt

aattaattcg

ccgaacccgt

aacgccagca

atttgatcett
cgcgacctac
ttgggatcca
cagtgcgctg
attaccatac
ttcaaacatg
cccatgcaac
cttacctees
catcggatcc
aggaatcagt
tecctcgaca

agtaa

aatggcttta
tetttcagaa
tegttegeaa
aggaaagaat
gggaagagct
ggctgacaga
acttgacteg

acttctggaa

Escherichia coli

geggettect
cggaagattt
acgtgatgat
cgatgaactc
agtccttega
gegegaatat
gatggttatc
gcggagaagt
tcagaaggcg
tacagggcat

atttecttcce

Escherichia coli

15/24

tatcgagect
cctgatgaat
aacccacgtc
gtcatccgac
ttagccaata
acagccgata
ccattaatgg
gattttegtat

gggccaatgc
ccgacccgaa
acttcttcat
attcttgaceg
gcgcgagaag
ttatgteate
tcagaacttg
tgcccactaa
ctattaaatt
catttaaaat

cgagaatggt

ggcaacaact
tacgcgatat
accagcagec
atcaggacaa
gtggaagaat
tggtccagtt
ccaggatgtt

tgaccacaaa

aagcctgges
gegeggttatt
tacaggcgtt
atcgtcetet
attaccetgg
cctectttac
aaaaagcagt
cacacccgct
atgagcccgt
ttacggcecg

atgtgattaa

ggataatgga
ccetecgttt
tcttttacec
aaaatcggag
taacgagcgc
acgtcgatta
gacctggteg

caaaaatgcg

gcagecegacce
agggctactc
atcagagagt
gtctgtaace
ttteaaaagt
cgtegetetce
attaaagcct
tttttteees
tggcgecgat
cgacgaacceg

aggaggtatsg

60
120
180
240
300
360
420
480
483



<400 11
atgtatctca

cagggattat
gttgagaagc
gtttcaactg
ggtegttccac
aagcgecetee
gaacaaatcg
cccatatces
gtttecttte
caaggtattg
<2107 12

211y 1092
<212> DNA
213>

<4007 12
atgtctaact

gacgatatsga
agtcaaascc
tccagtctcea
gaacgtttte
gatgaagcceg
tegttctate
aaagttctta
gecgcttagte
gcaatgtcca
accgctgtag
tcgegtettt
ggtgccteca
gaggtccctsg
gttaatttct

gtaaagtcat

ggcatttatt

gaaacacacc

ccgttecgac

tctattttce

acagtaaagg

cetggtteca
aacggccaca
aaggtegtect

ggccagetaa

ttatcaatat
acatgcagaa
ttaaacgtec
gaaccattca
accaaaaaat
aaaagatttc
agcaggttec
aggaagatat
gaagaatgsc
ttgcecatsc
atgatttaca
tttatcetta
g8gagcagec
gagcaaaaca

ccgatatgce

cattgccagg
tccaaacaga
agaaggctet
agtcattaaa
gctteggeca
gaatattaaa
acgtaaattg
gtatttttct
caccatcaac

atcgategga

Escherichia coli

tcatgttctg
agacgctatt
gatgcgtaaa
tcttgcacaa
catcgataag
tgccgatecg
aaaagcagag
tgcceccata
aaccagcgec
gatcactact
ggaacaaggt
tgccaacatt
tctggaaatt
gegtacttat

actttctatg

1624

gcctggagcea
ccggatecte
catgttttat
actaaacagg
aatccgatca
cgctegteees
ggcaatgeeg
ggtgategta
gacgcgccag

tetggcttac

atctctcaca
ttcgecesca
agtggttatt
ttacgtgate
acattagcec
gttactccct
gctgataate
cgtgtgaatt
atgatgactg
catcaggtts
tctegcacatc
aacctcgctc
gcaacccatg
geegetttta

gcaaatgctt

gggatcttta
ctcgtgattt
tgcagtcagc
ttgaatttca
aaactattct
ttccgttaat
cgcgegttea
aaagtggaaa
cgttaataga

tatctttgec

geecttcatg
aaagacgagt
acgcacaaaa
ttcttcegca
tectcteceg
gegttgtegs
tggatgataa
tacagcageg
agttgggaaa
attctgatat
teggaactca
aacttcagga
ttgttcatat
accctgcgga

ttgaaaaagc

ccaacttcac
tctttttcat
gcaaatgcct
acttcaggtt
cgacaatcaa
aaaagaagca
agatgtecat
gatccaaacg
tcttgtacag

tccactgtea

tctgaaccec
aagaatttca
tattggteaa
aaaacttgst
taaatcagtt
agaaatagce
aaagctgctc
tgtteatatt
agttgatgst
tgactgsttc
ggaattttca
aaatttagst
gctggcaaca
tateggtaate

ggttaaagce

60
120
180
240
300
360
420
430
540
600

60

180
240
300
360
420
480
540
600
660
720
780
840
900



17/24
aaagatggct ttttgcaacc gtctatacag gegtttaatc aatattggea tcgegttgcee 960
aatggatatg gtctzaacgg agctgetgeg caattcaget tatctgatgt agacccaatt 1020

actgctcaag ttaaacaaat gectacttta gaacagttaa aatcctgget tcgtaataat 1080

ggcgagegegt ga 1092

> 13

> 7

> PRT

> Artificial Seauence

<223> NLS
<4007 13

?ro Lys Lys Lys érg Lys Val

<2100 14

211> 19

<212> PRT

<213> Artificial Sequence

<2207
<223> bpNLS

<400> 14

%ys Arg Thr Ala ésp Gly Ser Glu Phe $6u Ser Pro Lys Lys %gs Arg

Lys Val Glu

> 15
> 60
> DNA
b
0
b

Artificial Seauence

Target DNA (hEMX1)

221> protein_bind
222> (16).. (18)
(223> various PAM sequence

misc_feature
222> (16).. (18)



18/24
223> nisa ¢ & ort

<400> 15
tggcgcattg ccacgnnnca ggccaatgee gaggacatcg atgtcacctc caatgactag

<210> 16
<211> 60
212> DNA '
<{213> Artificial Sequence

220>
<223> Target DNA (mTyr)

220>

221> protein_bind

222> (16).. (18)

<223> various PAM seauence

220>

221> misc_feature
222> (16).. (1
223> nisa ¢ & ort

<400> 16
gcattactat gtgtcnnngg acacactget tgggegetct gaaatatgga gggacattga

210> 17

211> 16

<212> DNA

213> Artificial Sequence

220>
<223> Taaman probe sequence

<4007 17
gtcaacggat ttgegtc

<210> 18

211> 35

<212> DNA

<{213> Coronavirus

400> 18
aaggccaaac tgtcactaag aaatctegcteg ctgag

210> 19

211> 35

<212> DNA

<{213> Coronavirus

400> 19
aaggaactga ttacaaacat tggccgcaaa ttgca

60

60

16

35

35
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210> 20

Q211 4

212> DNA

{213>  Artificial Sequence

220>
223> oprimer “SARS-N1-FIP’

400> 20
gttggeccttt accagacatt ttggtgatge tgctecttgct t

210> 21

Q211> 42

<212> DNA

213> Artificial Sequence

<220,
{223> primer "SARS-N1-BIP’

400> 21 ,
tgctgaggct tctaagaage cagettgtgt tacattgtat gc

<210, 22

Q211> 19

<212> DNA

213> Artificial Sequence

220>
223> oprimer " SARS-N1-F3’

<400y 22
acttctcctg ctagaatgg

23

18

DNA

Artificial Seaquence

NN\
DO DO MO N

1
1
1
1

AV AY

0
1
2
3
220>

223> nprimer "SARS-N1-B3’

<400y 23
gtttgttcteg gaccacgt

0> 24
1> 22
<212> DNA
3> Artificial Seauence

223> primer " SARS-NT-LF’
<400 24

42

19
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ttcaatctgt caagcagcag ca

<210> 25

211> 21

212> DNA

213> Artificial Sequence

220>
223> oprimer " SARS-N1-LB’

400> 25
ggcaaaaacg tactgccact a

<210> 26

211> 44

<212> DNA

213> Artificial Sequence

<2207
<223> oprimer " SARS-N2-FIP’

400> 26
tctgattagt tcctggtcce caaagcatac aatgtaacac aagc

210> 27

211> 39

<212> DNA

{213> Artificial Sequence

<220
<223> nprimer " SARS-N2-BIP

400> 27
cecattggca tggaagtcac tttgatggeca cctgtgtag

210> 28

211> 18

<212> DNA

{213> Artificial Seauence

<220
<223> primer " SARS-N2-F3’

400> 28
gcaaaaacgt actgccac

29

22

<212> DNA

213> Artificial Sequence

<220
<223> primer " SARS-N2-B3’

NN
[NCYN)
— o
NNV

22

21

44

39

18



<400>

29

gaaatttgga tctttgtcat cc

210>
Q11>
2125
2135

<220
<223>

<400>

30

17

DNA

Artificial Sequence

primer " SARS-N2-LF’
30

tggaccacgt ctgccga

<2107
211>
<212
213>

<220y
<223>

<400>

31

18

DNA

Artificial Seaquence

primer " SARS-N2-LB’
31

accttcggga acgtggtt

<4005

3?2

16

DNA

Artificial Sequence

probe sequence for lateral flow assay

32

gtcaacggat ttggtc

<210
211
<212
213>

<220,
223>

<4007

33

32

DNA

Artificial Sequence

crRNA “HiN1-Cascade—138"
33

tgcagcaaac ttattagttt caattttegsg gt

NN\
DR ACE G N
WP — O
VNV NN

34

32

DNA

Artificial Sequence

22

32



- <220)

223>
<400>

crRNA “H3N2-Cascade—138"
34

tgcactcact tggaggtgtg tttcatgtat tc

<210
Q11>
2127
213>

<220
223>

<400>

35

3?2

DNA

Artificial Sequence

crRNA “HiN1-Cascade-1222"
35

attgagaaca caagagtctg aatgtgcatg tg

<2107
2112
<212
213>

<220p
223>

<4007

36

32

DNA

Artificial Sequence

crRNA “HiN1-Cascade-H274"
36

taattagggg ctitcatttc gactgattig at

<210,
211
212
213>

<220,
223>

<400>

37

32

DNA

Artificial Sequence

crRNA “H3N2-Cascade-N294"
37

ctgtctctec agacacatct gacaccagga ta

<210p
Q11
2127
213>

<400,

gggaagacce caaaattgaa actaataagt ttgctgcaat ttgcacacat ttggaagttt

38

80

DNA

Influenza A virus

38

gtttcatgta ttcggattic

39

80

DNA

Influenza A virus

22/24

32

32

32

32

80
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<400> 39
gggaagacce caaaattgaa actaataagt ttectgcaac ttgcacacat ttggaagtit

gtttcatgta ttcggattte

1 40
21 80
1 DNA
<21 Influenza A virus

400> 40
gggegaggatc tgaaaattga aaccaacaaa tttgcagcaa tatgcactca cttgeagetg

AVAVAVAVY

0
1
2
3

tgtttcatet attcagattt

210> 41

211> 80

212> DNA

213> Influenza A virus

400> 41
ggggagegatc tgaaaattga aaccaacaaa tttgcagcaa catgcactca cttggagetg

tgtttcatgt attcagattt

10> 42
211> 80
12> DNA
(213> Influenza A virus

400> 42
ggcataataa cagacactat caagagttgg aggaacaata tattgagaac acaagagtct

gaatgtegcat gtgtaaateg
210> 43

Q11> 80

212> DNA

<{213> Influenza A virus

400> 43
ggcataataa cagacactat caagagttge aggaacaata gattgagaac acaagagtct

gaatgtgcat gtgtaaateg
210> 44
211> 80
212>
213>

400> 44
aaagataatc aaatcagtcg aaatgaaagc ccctaattat cactatgagg aatgctcctg

NN

DNA

10
11
12
13 Influenza A virus

60
80

60
80

60
80

60
80

60
80

60
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ttaccctgat tctagtgaaa

210> 45

<211> 80

<212> DNA

<{213> Influenza A virus

<400> 45
aaagataatc aaatcagtcg aaatgaaagc ccctaattat tactatgagg aatgctcctg

ttaccctegat tctagtgaaa

<210> 46

211> 80

<212> DNA

213> Influenza A virus

<400> 46
tatcctcgat atcctggtgt cagatgtgtc tgcagagaca actggaaagg atccaaccesg

cccatcatag atataaacat
<210> 47

211> 80

<212> DNA

<213> Influenza A virus

<400> 47
tatcctcgat atcctegtet cagatgtgtc tgcagagaca gectggaaagg atccaaccgg

cccatcatag atataaacat

80

60

80

80

80





