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<110> ADIMMUNE CORPORATION

<120> IMMUNOGENIC COMPOSITION

<130>

<150>  US 63/019,442
<151> 2020-05-04

<160> 12

<170> PatentIn version 3.5

<210> 1
211> 458
<212> PRT

<213> Artificial Sequence

<220>
<223> Recombinant Spike Protein

<400> 1
Asn Ile Thr Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Arg
1 5 10 15

Phe Ala Ser Val Tyr Ala Trp Asn Arg Lys Arg Ile Ser Asn Cys Val
20 25 30

Ala Asp Tyr Ser Val Leu Tyr Asn Ser Ala Ser Phe Ser Thr Phe Lys
35 40 45

Cys Tyr Gly Val Ser Pro Thr Lys Leu Asn Asp Leu Cys Phe Thr Asn
50 55 60



Val

65

Ala

Asp

Ser

Ser

Ala

145

Pro

Pro

Thr

Val

Tyr Ala Asp

Pro Gly Gln

Asp Phe Thr
100

Lys Val Gly
115

Asn Leu Lys
130

Gly Ser Thr

Leu Gln Ser

Tyr Arg Val
180

Val Cys Gly
195

Asn Phe Asn
210

Ser

Thr

85

Gly

Gly

Pro

Pro

Tyr

165

Val

Pro

Phe

Phe

70

Gly

Cys

Asn

Phe

Cys

150

Gly

Val

Lys

Asn
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Val Ile Arg Gly Asp Glu Val Arg Gln Ile

75

Lys Ile Ala Asp Tyr Asn

90

Val Ile Ala Trp Asn Ser

105

Tyr Asn Tyr Leu Tyr Arg

120

Glu Arg Asp Ile Ser Thr

135

140

Asn Gly Val Glu Gly Phe

155

Phe GIn Pro Thr Asn Gly

170

Leu Ser Phe Glu Leu Leu

185

80

Tyr Lys Leu Pro

95

Asn Asn Leu Asp

110

Leu Phe Arg Lys

125

Glu Ile Tyr Gln

Asn Cys Tyr Phe

160

Val Gly Tyr Gln

175

His Ala Pro Ala

190

Lys Ser Thr Asn Leu Val Lys Asn Lys Cys

200

205

Gly Leu Thr Gly Thr Gly Gly Gly Ser Gly

215

220



Gly Ser
225

Pro Ala

Lys Pro

Val Val

Tyr Val

290

Glu GIn

305

His Gln

Lys Ala

Gln Pro

Gly Gly Ser Gly
230

Pro Glu Leu Leu
245

Lys Asp Thr Leu
260

Val Asp Val Ser
275

Asp Gly Val Glu

Tyr Asn Ser Thr
310

Asp Trp Leu Asn
325

Leu Pro Ala Pro
340

Arg Glu Pro Gln
355
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Gly Ser Gly Gly Ser Thr
235

Gly Gly Pro Ser Val Phe
250

Met Ile Ser Arg Thr Pro
265

His Glu Asp Pro Glu Val
280

Val His Asn Ala Lys Thr
295 300

Tyr Arg Val Val Ser Val
315

Gly Lys Glu Tyr Lys Cys
330

Ile Glu Lys Thr Ile Ser
345

Val Tyr Thr Leu Pro Pro
360

Cys Pro Pro Cys
240

Leu Phe Pro Pro
255

Glu Val Thr Cys
270

Lys Phe Asn Trp
285

Lys Pro Arg Glu

Leu Thr Val Leu
320

Lys Val Ser Asn
335

Lys Ala Lys Gly
350

Ser Arg Glu Glu
365
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Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
370 375 380

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
385 390 395 400

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
405 410 415

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
420 425 430

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
435 440 445

GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys

450 455
210> 2
11> 755
212> PRT

<213> Artificial Sequence

<220>

<223> Recombinant Spike Protein

<400> 2
Met Ser Leu Gly Ala Glu Asn Ser Val Ala Tyr Ser Asn Asn Ser Ile
1 5 10 15

Ala Ile Pro Thr Asn Phe Thr Ile Ser Val Thr Thr Glu Ile Leu Pro



Val

Asp

Thr

05

Asn

Pro

Pro

Lys

Leu

145

Gly

20

Ser Met Thr Lys Thr
35

Ser Thr Glu Cys Ser
50

GIn Leu Asn Arg Ala
70

Thr Gln Glu Val Phe
85

Ile Lys Asp Phe Gly
100

Ser Lys Pro Ser Lys
115

Val Thr Leu Ala Asp
130

Gly Asp Ile Ala Ala
150

Leu Thr Val Leu Pro
165

5/ 44

25

Ser Val Asp Cys Thr Met Tyr
40 45

Asn Leu Leu Leu Gln Tyr Gly
55 60

Leu Thr Gly Ile Ala Val Glu
75

Ala Gln Val Lys Gln Ile Tyr
90

Gly Phe Asn Phe Ser Gln Ile
105

Arg Ser Phe Ile Glu Asp Leu
120 125

Ala Gly Phe Ile Lys Gln Tyr
135 140

Arg Asp Leu Ile Cys Ala Gln
155

Pro Leu Leu Thr Asp Glu Met
170

30

Ile Cys Gly

Ser Phe Cys

Gln Asp Lys
80

Lys Thr Pro
95

Leu Pro Asp
110

Leu Phe Asn

Gly Asp Cys

Lys Phe Asn
160

Ile Ala GIn
175



Tyr Thr

Gly Ala

Arg Phe
210

Lys Leu
225

Ser Leu

Asn Gln

Asn Phe

Asp Lys
290

Leu GIn
305

Glu Ile
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Ser Ala Leu Leu Ala Gly Thr Ile Thr Ser Gly Trp Thr Phe

Gly

195

Asn

Ile

Ser

Asn

Gly

275

Val

Ser

Arg

180

Ala Ala Leu Gln

Gly Ile Gly Val
215

Ala Asn Gln Phe
230

Ser Thr Ala Ser
245

Ala Gln Ala Leu
260

Ala Ile Ser Ser

Glu Ala Glu Val
295

Leu Gln Thr Tyr
310

Ala Ser Ala Asn

185

Ile Pro Phe Ala Met
200

Thr Gln Asn Val Leu
220

Asn Ser Ala Ile Gly
235

Ala Leu Gly Lys Leu
250

Asn Thr Leu Val Lys
265

Val Leu Asn Asp Ile
280

Gln Ile Asp Arg Leu
300

Val Thr Gln Gln Leu
315

Leu Ala Ala Thr Lys

190

Gln Met Ala Tyr
205

Tyr Glu Asn Gln

Lys Ile Gln Asp
240

GIn Asp Val Val
255

Gln Leu Ser Ser
270

Leu Ser Arg Leu
285

Ile Thr Gly Arg

Ile Arg Ala Ala
320

Met Ser Glu Cys
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325 330 335

Val Leu Gly Gln Ser Lys Arg Val Asp Phe Cys Gly Lys Gly Tyr His
340 345 350

Leu Met Ser Phe Pro Gln Ser Ala Pro His Gly Val Val Phe Leu His
355 360 365

Val Thr Tyr Val Pro Ala Gln Glu Lys Asn Phe Thr Thr Ala Pro Ala
370 375 380

Ile Cys His Asp Gly Lys Ala His Phe Pro Arg Glu Gly Val Phe Val
385 390 395 400

Ser Asn Gly Thr His Trp Phe Val Thr Gln Arg Asn Phe Tyr Glu Pro
405 410 415

Gln Ile Ile Thr Thr Asp Asn Thr Phe Val Ser Gly Asn Cys Asp Val
420 425 430

Val Ile Gly Ile Val Asn Asn Thr Val Tyr Asp Pro Leu Gln Pro Glu
435 440 445

Leu Asp Ser Phe Lys Glu Glu Leu Asp Lys Tyr Phe Lys Asn His Thr
450 455 460

Ser Pro Asp Val Asp Leu Gly Asp Ile Ser Gly Ile Asn Ala Ser Val
465 470 475 480



Val Asn Ile Gln Lys Glu Ile
485

Leu Asn Glu Ser Leu Ile Asp
500

Tyr Ile Lys Trp Pro Gly Gly
515

Ser Gly Gly Ser Thr Cys Pro
530 535

Gly Pro Ser Val Phe Leu Phe
545 550

Ile Ser Arg Thr Pro Glu Val
565

Glu Asp Pro Glu Val Lys Phe
580

His Asn Ala Lys Thr Lys Pro
595

Arg Val Val Ser Val Leu Thr
610 615

Lys Glu Tyr Lys Cys Lys Val
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Asp Arg Leu Asn Glu Val Ala Lys Asn
490 495

Leu Gln Glu Leu Gly Lys Tyr Glu Gln
505 510

Ser Gly Gly Ser Gly Gly Ser Gly Gly
520 525

Pro Cys Pro Ala Pro Glu Leu Leu Gly
540

Pro Pro Lys Pro Lys Asp Thr Leu Met
555 560

Thr Cys Val Val Val Asp Val Ser His
570 575

Asn Trp Tyr Val Asp Gly Val Glu Val
585 590

Arg Glu Glu Gln Tyr Asn Ser Thr Tyr
600 605

Val Leu His Gln Asp Trp Leu Asn Gly
620

Ser Asn Lys Ala Leu Pro Ala Pro Ile
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625 630 635 640

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
645 650 655

Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser
660 665 670

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
675 680 685

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
690 695 700

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
705 710 715 720

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
725 730 735

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

740 745 750
Pro Gly Lys
755
<210> 3
211> 908

<212> PRT



<213>

<220>
<223>

<400>
Val Asn
1

Phe Thr

Leu His

Trp Phe
50

Asp Asn
65

Glu Lys

Ser Lys

Ile Lys

Artificial Sequence
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Recombinant Spike Protein

3
Leu

Arg

Ser

35

His

Pro

Ser

Thr

Val
115

Thr

Gly

20

Thr

Ala

Val

Asn

Gln

100

Cys

Thr Arg Thr Gln
5

Val Tyr Tyr Pro

Gln Asp Leu Phe
40

Ile His Val Ser
55

Leu Pro Phe Asn
70

Ile Ile Arg Gly
85

Ser Leu Leu Ile

Glu Phe Gln Phe
120

Leu Pro Pro Ala Tyr
10

Asp Lys Val Phe Arg
25

Leu Pro Phe Phe Ser
45

Gly Thr Asn Gly Thr
60

Asp Gly Val Tyr Phe
75

Trp Ile Phe Gly Thr
90

Val Asn Asn Ala Thr
105

Cys Asn Asp Pro Phe
125

Thr Asn Ser
15

Ser Ser Val
30

Asn Val Thr

Lys Arg Phe

Ala Ser Thr
&0

Thr Leu Asp
95

Asn Val Val
110

Leu Gly Val



Tyr Tyr His Lys Asn Asn Lys
130 135

Tyr Ser Ser Ala Asn Asn Cys
145 150

Leu Met Asp Leu Glu Gly Lys
165

Phe Val Phe Lys Asn Ile Asp
180

Thr Pro Ile Asn Leu Val Arg
195

Glu Pro Leu Val Asp Leu Pro
210 215

Thr Leu Leu Ala Leu His Arg
225 230

Ser Gly Trp Thr Ala Gly Ala
245

Pro Arg Thr Phe Leu Leu Lys
260

Ala Val Asp Cys Ala Leu Asp
275

Ser

Thr

Gln

Gly

Asp

200

Ile

Ser

Ala

Tyr

Pro
280
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Trp Met Glu Ser

140

Phe Glu Tyr Val
155

Gly Asn Phe Lys
170

Tyr Phe Lys Ile
185

Leu Pro Gln Gly

Gly Ile Asn Ile
220

Tyr Leu Thr Pro
235

Ala Tyr Tyr Val
250

Asn Glu Asn Gly
265

Leu Ser Glu Thr

Glu Phe Arg Val

Ser Gln Pro Phe
160

Asn Leu Arg Glu
175

Tyr Ser Lys His
190

Phe Ser Ala Leu
205

Thr Arg Phe Gln

Gly Asp Ser Ser
240

Gly Tyr Leu Gln
255

Thr Ile Thr Asp
2770

Lys Cys Thr Leu
285



Lys Ser
290

Val Gln
305

Cys Pro

Ala Trp

Leu Tyr

Pro Thr
370

Phe Val
385

Gly Lys

Cys Val

Phe

Pro

Phe

Asn

Asn

355

Lys

Ile

Ile

Ile

Thr Val Glu

Thr Glu Ser
310

Gly Glu Val
325

Arg Lys Arg
340

Ser Ala Ser

Leu Asn Asp

Arg Gly Asp
390

Ala Asp Tyr
405

Ala Trp Asn
420
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Lys Gly Ile Tyr Gln Thr Ser
295 300

Ile Val Arg Phe Pro Asn Ile
315

Phe Asn Ala Thr Arg Phe Ala
330

[le Ser Asn Cys Val Ala Asp
345

Phe Ser Thr Phe Lys Cys Tyr
360 365

Leu Cys Phe Thr Asn Val Tyr
375 380

Glu Val Arg GIn Ile Ala Pro
395

Asn Tyr Lys Leu Pro Asp Asp
410

Ser Asn Asn Leu Asp Ser Lys
425

Asn

Thr

Ser

Tyr

350

Gly

Ala

Gly

Phe

Val
430

Phe Arg

Asn Leu
320

Val Tyr
335

Ser Val

Val Ser

Asp Ser

Gln Thr
400

Thr Gly
415

Gly Gly



Asn Tyr Asn Tyr Leu Tyr
435

Phe Glu Arg Asp Ile Ser
450

Cys Asn Gly Val Glu Gly
465 470

Gly Phe Gln Pro Thr Asn
485

Val Leu Ser Phe Glu Leu
500

Lys Lys Ser Thr Asn Leu
515

Asn Gly Leu Thr Gly Thr
530

Leu Pro Phe Gln Gln Phe
545 550

Val Arg Asp Pro Gln Thr
565

Phe Gly Gly Val Ser Val
580
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Arg Leu Phe Arg Lys
440

Thr Glu Ile Tyr Gln
455

Phe Asn Cys Tyr Phe
475

Gly Val Gly Tyr Gln
490

Leu His Ala Pro Ala
505

Val Lys Asn Lys Cys
520

Gly Val Leu Thr Glu
535

Gly Arg Asp Ile Ala
555

Leu Glu Ile Leu Asp
570

Ile Thr Pro Gly Thr
585

Ser Asn Leu
445

Ala Gly Ser
460

Pro Leu Gln

Pro Tyr Arg

Thr Val Cys
510

Val Asn Phe
525

Ser Asn Lys
540

Asp Thr Thr

Ile Thr Pro

Asn Thr Ser
590

Lys Pro

Thr Pro

Ser Tyr
480

Val Val
495

Gly Pro

Asn Phe

Lys Phe

Asp Ala
560

Cys Ser
575

Asn Gln



Val Ala

Ile His
610

Ser Asn
625

Val Asn

Ala Ser

Ser Gly

Pro Cys
690

Pro Pro
705

Thr Cys

Val

595

Ala

Val

Asn

Tyr

Gly

675

Pro

Lys

Val
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Leu Tyr Gln Asp Val Asn
600

Asp Gln Leu Thr Pro Thr
615

Phe GIn Thr Arg Ala Gly
630

Ser Tyr Glu Cys Asp Ile
645

Gln Thr Gln Thr Asn Ser
660 665

Ser Gly Gly Ser Gly Gly
680

Ala Pro Glu Leu Leu Gly
695

Pro Lys Asp Thr Leu Met
710

Val Val Asp Val Ser His
725

Cys

Trp

Cys

Pro

650

Pro

Ser

Gly

Ile

Thr Glu Val Pro Val Ala

605

Arg Val Tyr Ser Thr Gly

620

Leu Ile Gly Ala Glu His

635

640

Ile Gly Ala Gly Ile Cys

655

Arg Arg Ala Arg Gly Gly

670

Gly Gly Ser Thr Cys Pro

685

Pro Ser Val Phe Leu Phe

700

Ser Arg Thr Pro Glu Val

715

720

Glu Asp Pro Glu Val Lys Phe

730

735



Asn Trp Tyr Val Asp Gly
740

Arg Glu Glu Gln Tyr Asn
755

Val Leu His Gln Asp Trp
770

Ser Asn Lys Ala Leu Pro
785 790

Lys Gly Gln Pro Arg Glu
805

Glu Glu Met Thr Lys Asn
820

Phe Tyr Pro Ser Asp Ile
835

Glu Asn Asn Tyr Lys Thr
850

Phe Phe Leu Tyr Ser Lys
865 870

Gly Asn Val Phe Ser Cys
885

Val Glu

Ser Thr
760

Leu Asn
775

Ala Pro

Pro Gln

Gln Val

Ala Val

840

Thr Pro
855

Leu Thr

Ser Val
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Val His Asn Ala Lys
745

Tyr Arg Val Val Ser
765

Gly Lys Glu Tyr Lys
780

Ile Glu Lys Thr Ile
795

Val Tyr Thr Leu Pro
810

Ser Leu Thr Cys Leu
825

Glu Trp Glu Ser Asn
845

Pro Val Leu Asp Ser
860

Val Asp Lys Ser Arg
875

Met His Glu Ala Leu
890

Thr Lys Pro
750

Val Leu Thr

Cys Lys Val

Ser Lys Ala
800

Pro Ser Arg
815

Val Lys Gly
830

Gly Gln Pro

Asp Gly Ser

Trp Gln Gln
880

His Asn His
895
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Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

900
<210> 4
211> 1436
212> PRT

<213> Artificial Sequence

<220>

905

<223> Recombinant Spike Protein

<400> 4
Val Asn Leu Thr
1

Phe Thr Arg Gly
20

Leu His Ser Thr
35

Trp Phe His Ala
50

Asp Asn Pro Val
65

Glu Lys Ser Asn

Thr Arg Thr Gln
5

Val Tyr Tyr Pro

Gln Asp Leu Phe
40

Ile His Val Ser
55

Leu Pro Phe Asn
70

Ile Ile Arg Gly
85

Leu Pro Pro Ala Tyr
10

Asp Lys Val Phe Arg
25

Leu Pro Phe Phe Ser
45

Gly Thr Asn Gly Thr
60

Asp Gly Val Tyr Phe
75

Trp Ile Phe Gly Thr
90

Thr Asn Ser
15

Ser Ser Val
30

Asn Val Thr

Lys Arg Phe

Ala Ser Thr
80

Thr Leu Asp
95
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Ser Lys Thr Gln Ser Leu Leu Ile Val Asn Asn Ala Thr Asn Val Val
100 105 110

Ile Lys Val Cys Glu Phe Gln Phe Cys Asn Asp Pro Phe Leu Gly Val
115 120 125

Tyr Tyr His Lys Asn Asn Lys Ser Trp Met Glu Ser Glu Phe Arg Val
130 135 140

Tyr Ser Ser Ala Asn Asn Cys Thr Phe Glu Tyr Val Ser Gln Pro Phe
145 150 155 160

Leu Met Asp Leu Glu Gly Lys Gln Gly Asn Phe Lys Asn Leu Arg Glu
165 170 175

Phe Val Phe Lys Asn Ile Asp Gly Tyr Phe Lys Ile Tyr Ser Lys His
180 185 190

Thr Pro Ile Asn Leu Val Arg Asp Leu Pro Gln Gly Phe Ser Ala Leu
195 200 205

Glu Pro Leu Val Asp Leu Pro Ile Gly Ile Asn Ile Thr Arg Phe Gln
210 215 220

Thr Leu Leu Ala Leu His Arg Ser Tyr Leu Thr Pro Gly Asp Ser Ser
225 230 235 240

Ser Gly Trp Thr Ala Gly Ala Ala Ala Tyr Tyr Val Gly Tyr Leu Gln



Pro Arg

Ala Val

Lys Ser
290

Val Gln
305

Cys Pro

Ala Trp

Leu Tyr

Pro Thr
370

Phe Val
385

245

Thr Phe Leu Leu Lys Tyr
260

Asp Cys Ala Leu Asp Pro
275 280

Phe Thr Val Glu Lys Gly
295

Pro Thr Glu Ser Ile Val
310

Phe Gly Glu Val Phe Asn
325

Asn Arg Lys Arg Ile Ser
340

Asn Ser Ala Ser Phe Ser
355 360

Lys Leu Asn Asp Leu Cys
375

Ile Arg Gly Asp Glu Val
390
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250

Asn Glu
265

Leu Ser

Ile Tyr

Arg Phe

Ala Thr

330

Asn Cys

345

Thr Phe

Phe Thr

Arg Gln

Asn Gly Thr

Glu Thr Lys
285

Gln Thr Ser
300

Pro Asn Ile
315

Arg Phe Ala

Val Ala Asp

Lys Cys Tyr
365

Asn Val Tyr
380

Ile Ala Pro
395

255

Ile Thr Asp
270

Cys Thr Leu

Asn Phe Arg

Thr Asn Leu
320

Ser Val Tyr
335

Tyr Ser Val
350

Gly Val Ser

Ala Asp Ser

Gly Gln Thr
400



Gly Lys

Cys Val

Asn Tyr

Phe Glu
450

Cys Asn
465

Gly Phe

Ile Ala Asp
405

Ile Ala Trp
420

Asn Tyr Leu
435

Arg Asp Ile

Gly Val Glu

Gln Pro Thr
485

Tyr Asn

Asn Ser

Tyr Arg

Ser Thr
455

Gly Phe
470

Asn Gly

Tyr

Asn

Leu

440

Glu

Asn

Val

Val Leu Ser Phe Glu Leu Leu His

Lys Lys

Asn Gly
530

Leu Pro

500

Ser Thr Asn
515

Leu Thr Gly

Phe Gln Gln

Leu Val

Thr Gly
535

Phe Gly

Lys
520

Val

Arg
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Lys

Asn

425

Phe

Ile

Cys

Gly

Ala

505

Asn

Leu

Asp

Leu Pro Asp
410

Leu Asp Ser

Arg Lys Ser

Tyr Gln Ala
460

Tyr Phe Pro
475

Tyr Gln Pro
490

Pro Ala Thr

Lys Cys Val

Thr Glu Ser

540

Ile Ala Asp

Asp

Lys

Asn

445

Gly

Leu

Tyr

Val

Asn

525

Asn

Thr

Phe Thr Gly
415

Val Gly Gly
430

Leu Lys Pro

Ser Thr Pro

Gln Ser Tyr
480

Arg Val Val
495

Cys Gly Pro

510

Phe Asn Phe

Lys Lys Phe

Thr Asp Ala
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545 550 555 560

Val Arg Asp Pro Gln Thr Leu Glu Ile Leu Asp Ile Thr Pro Cys Ser
565 570 575

Phe Gly Gly Val Ser Val Ile Thr Pro Gly Thr Asn Thr Ser Asn Gln
580 585 590

Val Ala Val Leu Tyr Gln Asp Val Asn Cys Thr Glu Val Pro Val Ala
595 600 605

Ile His Ala Asp Gln Leu Thr Pro Thr Trp Arg Val Tyr Ser Thr Gly
610 615 620

Ser Asn Val Phe GIn Thr Arg Ala Gly Cys Leu Ile Gly Ala Glu His
625 630 635 640

Val Asn Asn Ser Tyr Glu Cys Asp Ile Pro Ile Gly Ala Gly Ile Cys
645 650 655

Ala Ser Tyr Gln Thr Gln Thr Asn Ser Pro Arg Arg Ala Arg Ser Val
660 665 670

Ala Ser Gln Ser Ile Ile Ala Tyr Thr Met Ser Leu Gly Ala Glu Asn
675 680 685

Ser Val Ala Tyr Ser Asn Asn Ser Ile Ala Ile Pro Thr Asn Phe Thr
690 695 700
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Ile Ser Val Thr Thr Glu Ile Leu Pro Val Ser Met Thr Lys Thr Ser
705 710 715 720

Val Asp Cys Thr Met Tyr Ile Cys Gly Asp Ser Thr Glu Cys Ser Asn
725 730 735

Leu Leu Leu Gln Tyr Gly Ser Phe Cys Thr Gln Leu Asn Arg Ala Leu
740 745 750

Thr Gly Ile Ala Val Glu Gln Asp Lys Asn Thr GIn Glu Val Phe Ala
755 760 765

GIn Val Lys Gln Ile Tyr Lys Thr Pro Pro Ile Lys Asp Phe Gly Gly
770 775 780

Phe Asn Phe Ser Gln Ile Leu Pro Asp Pro Ser Lys Pro Ser Lys Arg
785 790 795 800

Ser Phe Ile Glu Asp Leu Leu Phe Asn Lys Val Thr Leu Ala Asp Ala
805 810 815

Gly Phe Ile Lys Gln Tyr Gly Asp Cys Leu Gly Asp Ile Ala Ala Arg
820 825 830

Asp Leu Ile Cys Ala Gln Lys Phe Asn Gly Leu Thr Val Leu Pro Pro
835 840 845

Leu Leu Thr Asp Glu Met Ile Ala GIn Tyr Thr Ser Ala Leu Leu Ala
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850 855 860

Gly Thr Ile Thr Ser Gly Trp Thr Phe Gly Ala Gly Ala Ala Leu Gln
865 870 875 880

Ile Pro Phe Ala Met GIn Met Ala Tyr Arg Phe Asn Gly Ile Gly Val
885 890 895

Thr GIn Asn Val Leu Tyr Glu Asn Gln Lys Leu Ile Ala Asn Gln Phe
900 905 910

Asn Ser Ala Ile Gly Lys Ile Gln Asp Ser Leu Ser Ser Thr Ala Ser
915 920 925

Ala Leu Gly Lys Leu Gln Asp Val Val Asn Gln Asn Ala Gln Ala Leu
930 935 940

Asn Thr Leu Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser
945 950 955 960

Val Leu Asn Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val
965 970 975

Gln Ile Asp Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr
980 985 990

Val Thr Gln Gln Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn
995 1000 1005



Leu Ala Ala Thr Lys

Arg

Gln

Pro

Asp

Gly

Ile

Val

Glu

His

1010

Val
1025

Asp Phe Cys

Ser Ala Pro His

1040

Ala GIn Glu Lys
1055

Gly Lys Ala His
1070

Thr
1085

His Trp Phe

Met

Gly

Gly

Asn

Phe

Val

Ile Thr Thr Asp Asn

1100

I[le Gly Ile Val
1115

Leu Asp Ser Phe
1130

Thr Ser Pro Asp

Asn

Lys

Val
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Ser Glu Cys Val Leu Gly
1015 1020

Lys Gly Tyr His Leu Met
1030 1035

Val Val Phe Leu His Val
1045 1050

Phe Thr Thr Ala Pro Ala
1060 1065

Pro Arg Glu Gly Val Phe
1075 1080

Thr Gln Arg Asn Phe Tyr
1090 1095

Thr Phe Val Ser Gly Asn
1105 1110

Asn Thr Val Tyr Asp Pro
1120 1125

Glu Glu Leu Asp Lys Tyr
1135 1140

Asp Leu Gly Asp Ile Ser

Gln Ser Lys

Ser Phe Pro

Thr Tyr Val

Ile Cys His

Val Ser Asn

Glu Pro Gln

Asp Val

Cys

Leu Gln Pro

Phe Lys Asn

Gly Ile Asn



Ala

Val

Gly

Ser

Pro

Pro

Thr

Phe

Lys

1145

Ser Val Val Asn Ile
1160

Ala Lys Asn Leu Asn
1175

Lys Tyr Glu Gln Tyr
1190

Gly Gly Ser Gly Gly
1205

Ala Pro Glu Leu Leu
1220

Lys Pro Lys Asp Thr
1235

Cys Val Val Val Asp
1250

Asn Trp Tyr Val Asp
1265

Pro Arg Glu Glu Gln
1280
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1150 1155

GIn Lys Glu Ile Asp Arg Leu Asn Glu
1165 1170

Glu Ser Leu Ile Asp Leu GIn Glu Leu
1180 1185

Ile Lys Trp Pro Gly Gly Ser Gly Gly
1195 1200

Ser Gly Gly Ser Thr Cys Pro Pro Cys
1210 1215

Gly Gly Pro Ser Val Phe Leu Phe Pro
1225 1230

Leu Met Ile Ser Arg Thr Pro Glu Val
1240 1245

Val Ser His Glu Asp Pro Glu Val Lys
1255 1260

Gly Val Glu Val His Asn Ala Lys Thr
1270 1275

Tyr Asn Ser Thr Tyr Arg Val Val Ser
1285 1290



Val

Lys

Thr

Thr

Leu

Glu

Pro

Leu

Cys

Ser

Leu Thr Val Leu His
1295

Cys Lys Val Ser Asn
1310

I[le Ser Lys Ala Lys
1325

Leu Pro Pro Ser Arg
1340

Thr Cys Leu Val Lys
1355

Trp Glu Ser Asn Gly
1370

Pro Val Leu Asp Ser
1385

Thr Val Asp Lys Ser
1400

Ser Val Met His Glu
1415

Leu Ser Leu Ser Pro
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Gln Asp Trp Leu Asn Gly
1300 1305

Lys Ala Leu Pro Ala Pro
1315 1320

Gly GIn Pro Arg Glu Pro
1330 1335

Glu Glu Met Thr Lys Asn
1345 1350

Gly Phe Tyr Pro Ser Asp
1360 1365

Gln Pro Glu Asn Asn Tyr
1375 1380

Asp Gly Ser Phe Phe Leu
1390 1395

Arg Trp Gln Gln Gly Asn
1405 1410

Ala Leu His Asn His Tyr
1420 1425

Gly Lys

Lys Glu Tyr

Ile Glu Lys

Gln Val Tyr

Gln Val Ser

Ile Ala Val

Lys Thr Thr

Tyr Ser Lys

Val Phe Ser

Thr Gln Lys
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1430 1435

<210>
211>
<212>
<213>

<220>
<223>

<400>

5

40

PRT

Artificial Sequence

Signal Peptide

5

Met Leu Leu Val Asn Gln Ser His Gln Gly Phe Asn Lys Glu His Thr

1

5 10 15

Ser Lys Met Val Ser Ala Ile Val Leu Tyr Val Leu Leu Ala Ala Ala

20 25 30

Ala His Ser Ala Phe Ala Ala Asp

<210>
211>
<212>
<213>

<220>
<223>

<400>

35 40

6

1982

DNA

Artificial Sequence

Recombinant Spike Protein

6

aaaattttta ctgttttcgt aacagttttg taataaaaaa acctataaat attccggatt

attcataccg tcccaccatc gggcgecggat cccggtecga agegegegga attcatgetg

ctggtcaacc agagccacca gggtttcaac aaggaacaca cctcaaagat ggtgtccgcec

60

120

180



atcgtgctgt

accaacctgt

tggaaccgca

agcttctcta

actaacgtgt

ggacagaccg

gtcatcgett

tacaggctgt

taccaggccg

cagtcttacg

ctgagcttcg

ctggtgaaga

tccggaggta

cctgagetgc

atgatctcac

gaagtcaagt

agggaggaac

gactggctga

atcgagaaga

acgtcctgct

gcecattegg

agcgtatcag

ctttcaagtg

acgccgactc

gcaagatcgce

ggaacagcaa

tcagaaagag

gttctactcce

gcttccagcec

aactcctcca

acaagtgcgt

geggeggatce

tgggcggacce

gcacccccga

tcaactggta

agtacaactc

acggcaagga

ccatctctaa

ggctgctgct

cgaggtcttc

caactgcgtg

ctacggagtg

cttcgtcatc

tgactacaac

caacctggac

caacctgaag

ctgcaacggc

aaccaacggt

cgctccaget

caacttcaac

tggtggetca

ctcegtgttce

agtcacttgc

cgtggacggc

aacctacaga

gtacaagtgc

ggclaaggga
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gctcactcag

aacgctacta

gcegactact

tcacctacca

cgcggtgacg

tacaagctgc

tctaaagtgg

cctttcgaga

gtcgaaggat

gtgggctacc

actgtctgcg

ttcaacggtc

ggaggttcta

ctgttcccac

gtegtggtceg

gtggaggtcce

gtggtctccg

aaggtcagca

cagectegeg

ctttcgetgc

ggttcgecte

ctgtcctgta

agctgaacga

aagtgcgtca

ctgacgactt

gtggcaacta

gggacatcag

tcaactgcta

agccttacag

gtcctaagaa

tgactggaac

cttgccctec

ctaagccaaa

acgtgtccca

acaacgctaa

tgctgactgt

acaaggctct

aaccccaggt

cgacaacatc

cgtgtacget

caactccgct

cctgtgcette

gatcgececa

cactggatgc

caactacctg

caccgaaatc

cttccecectg

agtggtcgtg

gtctactaac

tggaggtggce

ctgcccaget

ggacactctg

cgaggaccca

gaccaagccc

cctgcaccag

gcccgceccca

gtacactctg

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



cccccaagcce

ttctaccctt

aagaccactc

gtggacaagt

ctgcacaacc

tgcggtacca

gaggttttac

aatgcaattg

agcatcacaa

catcatgtat

tggatctaag

ca

210> 7

Q11> 2784
<212> DNA
<213>

<220>
<223>

<400> 7

gtgaggaaat

cagacatcgc

ctceegtect

ccegttggea

actacactca

agcttgtcga

ttgctttaaa

ttgttgttaa

atttcacaaa

ctatcatgtc

tccactattt

gaccaagaac

tgtggagteg

ggacagcgac

gcagggaaac

gaagagcctg

gaagtactag

aaacctccca

cttgtttatt

taaagcattt

tgatctgatc

gtcattttac

Artificial Sequence

Recombinant Spike Protein
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caggtctctc

gaatccaacg

ggctetttct

gtgttctcat

tctctgtcac

aggatcataa

cacctcccce

gcagcttata

ttttcactgc

actgccttga

ttcggatage

tgacttgect

gtcageccga

tcctgtactce

gctecgteat

ctggcaagta

tcagccatac

tgaacctgaa

atggttacaa

atctagtgta

gcttagagat

tacgaacgct

ggtgaaggga

aaacaactac

aaagctgacc

gcacgaggct

actcgaggca

cacatttgta

acataaaatg

ataaagcaat

ttgtcaaact

ccgaccgata

acaccagctg

aagatttact gttttcgtaa cagttttgta ataaaaaaac ctataaatat tccggattat

tcataccgtc ccaccatcgg gcgecggatcc cggtceccgaag cgegeggaat tcatgetget

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

1982

60

120



ggtgaaccag

cgtecetgtac

gggagetgag

tatcagcgtc

catgtacatc

ctgcacccag

ggaagtcttc

cttcaacttc

ggacctgctg

ctgectgggt

cgtectgeca

tggtaccatc

tatgcagatg

ccagaagctg

cagcactgct

gaacactctg

catcctgtcec

tcgtctgcag

agcttecgec

tcacaccagg

gtgctgctgg

aactctgtgg

accactgaaa

tgcggagaca

ctgaaccgeg

gctcaggtega

tcccagatcc

ttcaacaagg

gacatcgctg

cctetgetga

acttctgget

gcctaccegtt

atcgctaacc

tctgetctgg

gtgaagcaac

cgcetggaca

tcactgcaga

aacctggctg

gcttcaacaa

ctgctgetgc

cctactcaaa

tcctgccagt

gcactgagtg

ctctgactgg

agcagatcta

tgcectgaccce

tgaccectggc

ccagagacct

ctgacgaaat

ggactttcgg

tcaacggcat

agttcaacag

gcaagctgca

tgtcttcaaa

aggtcgaggc

cctacgtgac

ccactaagat
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ggagcacacc

tcactccgcece

caactccatc

gagcatgacc

ctctaacctg

catcgeegtg

caagactcct

cagcaagcca

tgacgeccggc

gatctgegct

gatcgctcag

agctggtgct

cggagtcact

cgccatcgga

ggacgtggte

cttcggaget

cgaagtgcag

tcagcagctg

gtcagaatgc

tcaaagatgg

ttcgetgecg

gccatcccca

aagacttctg

ctgctgcagt

gagcaggaca

cccatcaagg

tctaagaggt

ttcatcaagc

cagaagttca

tacacctctg

gcectgeaga

cagaacgtgc

aagatccagg

aaccagaacg

atctccageg

atcgaccgcec

atcagggctg

gtgctgggac

tctcecgetat

acatgagcct

ccaacttcac

tcgactgcac

acggttettt

dgaacdacccCa

acttcggtgg

cattcatcga

agtacggaga

acggactgac

ctctgetggc

tccetttege

tgtacgagaa

actcactgtc

ctcaggccct

tcctgaacga

tgatcaccgg

ccgagatcag

agtccaageg

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



tgtcgacttc

tgtggtctte

tgccatctgce

tacccactgg

caccttegtc

ccctetgeag

cacctctcct

cCagaaggag

cctgcaggag

cggtggctct

gggtggecct

aaccccagaa

caactggtac

gtacaacagc

Ccggcaaggag

catctccaag

agaggaaatg

agacatcgct

cccagtgctg

tgcggcaagg

ctgcacgtca

cacgacggca

ttcgtgactc

tctggcaact

cccgagetgg

gacgtggacc

atcgacaggc

ctgggcaagt

ggaggttcag

tccgtgttece

gtgacttgcg

gtggacggcg

acctaccgtg

tacaagtgca

gccaagggcce

acCaagaacc

gtggagtggg

gacagcgacg

gctaccacct

cctacgtgcec

aggctcactt

agcgtaactt

gcgacgtgogt

acagcttcaa

tgggcgacat

tgaacgaagt

acgaacagta

gcggatccac

tgttccetece

tggtegtgga

tcgaagtgca

tcgtgtctgt

aggtgtcaaa

agccaaggga

aggtctcect

aatccaacgg

gttctttctt
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gatgtcattc

agcccaggaa

ccececegegag

ctacgaacca

catcggaatc

ggaggaactg

ctcaggaatc

cgccaagaac

catcaagtgg

ctgccctect

caagcccaag

cgtctctcac

caacgctaag

cctgactgtg

caaggctctg

acctcaggtc

gacttgectg

acagcccgag

cctgtacagce

ccccagteeg

aagaacttca

ggagtctteg

cagatcatca

gtcaacaaca

gacaagtact

aacgcttccg

ctgaacgaat

ccecggaggtt

tgcccagetce

gacactctga

gaggaccctg

accaagcccce

ctgcaccagg

ccegcececcaa

tacactctgc

gtgaagggct

aacaactaca

aagctgaccg

ctccacacgg

ccactgctcce

tgagcaacgg

ccactgacaa

ctgtgtacga

tcaagaacca

tggtcaacat

cactgatcga

ccggcggaag

ctgaactgct

tgatcagcag

aagtcaagtt

gcgaggaaca

actggctgaa

tcgagaagac

caccttcaag

tctacccttce

agaccactcc

tcgacaagtc

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



taggtggcag

ctacactcag

gcttgtegag

tgctttaaaa

ctgtatgcag

tgcattccag

ctagaatccg

<210> 8
211>
<212>
<213>

DNA

<220>
<223>

<400> &
aagaaattta

attcataccg

ctggtcaacc

atcgtgctgt

ctcaccacta

taccctgaca

ttcttcagca

3636

cagggcaacg

aagtccctga

aagtactaga

acctcccaca

ctatatgtac

tgtgatggtc

aaccgatagt

ctgttttegt

tcccaccatce

agagccacca

acgtcctgct

ggacccagct

aggtgttcag

acgtcacctg

tcttctettg

gcetgtetee

ggatcataat

ccteceectga

attagcatag

cagctcatca

gatc

Artificial Sequence

Recombinant Spike Protein

aacagttttg

gggcgeggat

gggattcaac

cgctgetgct

gceteccget

atccagcgtc

gttccacgct
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ctcagtgatg

tggcaagtaa

cagccatacc

acctgaaaca

catcacaatt

tgtactatca

taataaaaaa

cccggtecga

aaggagcaca

gctcactetg

tacaccaact

ctgcactcca

atccacgtgt

cacgaagctc

ctcgaggcat

acatttgtag

taaatgatgc

cacaataagg

gttgatcaga

acctataaat

agcgecgegga

cttccaagat

ctttcgetgc

cattcactag

ctcaggacct

ccggcaccaa

tgcacaacca

gcggtaccaa

aggttttact

atgtgtggta

catttttcca

tcatgctgac

attccggatt

attcatgctg

ggtgagegct

tgacgtcaac

gggtgtgtac

gttcctgcecce

cggaactaag

2460

2520

2580

2640

2700

2760

2784

60

120

180

240

300

360

420



aggttcgaca

tcaaacatca

ctgatcgtca

gaccctttee

cgecgtetact

gacctggaag

gacggttact

cagggtttca

ttccagactc

tggactgctg

aagtacaacg

gaaaccaagt

ttcagggtcc

ttcggagagg

atctctaact

aagtgctacg

gactcattcg

atcgccgact

tccaacaacc

acccagtcct

tcagaggttg

acaacgctac

tgggagtcta

cttcagccaa

gcaagcaggg

tcaagatcta

gcgetetgga

tgctggctcet

gtgctgctgc

aaaacggaac

gcactctgaa

agccaaccga

tcttcaacgc

gcgtggctga

gtgtgtctce

tcatcagggg

acaactacaa

tggacagcaa

gcetttcaac

gatcttcggc

caacgtggtc

ctaccacaag

caactgcact

caacttcaag

ctccaagcac

gcctetggte

gcaccgttcce

ttactacgtg

catcacagac

gagcttcacc

atcaatcgtg

cacccgtttc

ctactcagtc

tactaagctg

cgacgaggtg

gctgecagac

agtgggtggc
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gacggegtgt

accactctgg

atcaaggtgt

aacaacaagt

ttcgagtacg

aacctgecgeg

acccctatca

gacctgccca

tacctgactc

ggctacctgce

gctgtggact

gtggagaagg

agattcccca

gctteegtgt

ctgtacaact

aacgacctgt

agacagatcg

gacttcaccg

aactacaact

acttcgectc

actccaagac

gcgagttcca

cttggatgga

tgtctcagcce

agttcgtgtt

acctggtccg

tcggcatcaa

caggcgactc

agcctaggac

gcgctetgga

gcatctacca

acatcactaa

acgcctggaa

cagcctcecett

gcttcaccaa

ctceccggaca

gttgcgtcat

acctgtaccg

taccgagaag

tcagagcctg

gttctgcaac

gtcagagttc

cttcctgatg

caagaacatc

tgacctgecc

catcacccgc

cagctctgga

cttcctgcetg

cccactgtcec

gacttctaac

cctgtgcecca

caggaagaga

cagcaccttc

cgtgtacget

gactggcaag

cgcetggaac

cctgtteegt

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



aagtccaacc

accccttgca

cagcctacta

ctgcacgcecc

tgcgtcaact

aagttcctgc

gacccacaga

atcactcctg

accgaggtgc

accggttcca

aactcctacg

actaacagcc

ggtggeagea

ctgttcccte

gtegtggtceg

gtggaagtcce

gtggtcageg

aaggtctcta

cagcccaggg

tgaagccatt

acggecgtcga

acggegtggg

cagctactgt

tcaacttcaa

cattccagca

ccctggaaat

gcaccaacac

ctgtcgccat

acgtgttcca

aatgcgacat

cacgcagggc

cttgcccacc

ctaagcctaa

acgtgagcca

acaacgctaa

tgctgacegt

acaaggccct

agccacaggt

cgagagggac

gggattcaac

ataccagccc

gtgcggacct

cggtctgacc

gttcggtege

cctggacatc

ttcaaaccag

ccacgctgac

gactcgtgct

ccccatcgga

tcgeggegga

ttgcecaget

ggacaccctg

cgaggacccce

gaccaagccce

cctgcaccag

gcetgetece

gtacaccctg
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atctctactg

tgctacttcce

tacagagtgg

dagaagagca

ggtactggceg

gacatcgctg

actccatgct

gtggcegtcece

cagctgaccc

ggctgectga

gctggtatct

agcggtggct

ccagaactgc

atgatctccc

gaagtcaagt

cgcgaggaac

gactggctga

atcgaaaaga

ccteecteta

aaatctacca

cactgcagag

tcgtgctgtce

ccaacctggt

tcctgaccga

acactaccga

ctttcggagg

tgtaccagga

ccacttggcg

tcggagecga

gcgeetecta

ctggaggttc

tgggaggtcce

gtacccctga

tcaactggta

agtacaactc

acggaaagga

ctatctcaaa

gagaggaaat

ggctggetca

ctacggattc

cttcgaactg

gaagaacaag

gtctaacaag

cgcegtgegt

tgtgtcagtc

cgtcaactgc

cgtctactca

gcacgtgaac

cCagacccaa

aggcggatcc

aagcgtgttc

ggtcacttgc

cgtggacggc

cacttaccgt

atacaagtgc

ggctaagggt

gaccaagaac

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



caggtctcac

gaaagcaacg

ggttcattct

gtgttctett

agcectgtcetce

aggatcataa

cacctccccc

gcagcttata

ttttcactgc

atctgatcac

tattttgtca

ttgtcactct

taattttgtc

ggaggatcca

gttactggag

gtgcacctgce

<210> 9

Q211> 4545
<212> DNA
<213>

tgacttgect

gtcagectga

tcctgtacte

gctcagtcat

ctggcaagta

tcagccatac

tgaacctgaa

atggttacaa

attctagttg

tgcttgagece

tttttaattt

tccctaaata

cgcccacaca

ctaagttcta

ggtcagttgc

acgagctatg

ggtgaaggga

gaacaactac

taagctgact

gcacgaagct

actcgaggca

cacatttgta

acataaaatg

ataaagcaat

tggtttgtcce

taggagatcc

tcgtattage

atccttaaaa

gggocatttt

gagcggccgac

gcgcttagac

aggaggagga

Artificial Sequence
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ttctacccat

aagaccactc

gtggacaagt

ctgcacaacc

tgcggtacca

gaggttttac

aatgcaattg

agcatcacaa

aaactcatca

gaaccagata

ttacgacgct

actccatttc

tcttectgtt

cacgeggtgg

gtatcatggg

gactta

ccgacatcgc

cacctgtect

cacgttggca

actacaccca

agcttgtcga

ttgctttaaa

ttgttgttaa

atttcacaaa

atgtatctta

agtgaaatct

acacccagta

cacccctcce

atgtgaattc

agctccggcet

tcgtagectgt

cgtggagtgg

ggactctgac

gcagggcaac

gaagtccctg

gaagtactag

aaacctccca

cttgtttatt

taaagcattt

tcatgtctgg

agttccaaac

cccatctatt

agttcccaac

ctgcagcccg

tttgttgeeg

tatcgetggc

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3636



<220>

<223> Recombinant Spike Protein

<400> 9
aagaatttta

attcataccg

ctggtgaacc

atcgtgctgt

ctcaccacta

tacccagaca

ttcttctcta

cgcttcgaca

tccaacatca

ctgatcgtga

gaccccettcee

cgegtgtact

gacctggaag

gacggttact

cagggattct

ttccagactc

tggactgctg

ctgttttcgt

tcccaccatce

agtcccacca

acgtcctgcet

ggacccagct

aggtgttcag

acgtgacctg

acccagtcct

tccgtggatg

acaacgccac

tgggagtgta

cttcagctaa

gdaagcaggsg

tcaagatcta

ctgctectgga

tgctggcetct

gagctgctgc

aacagttttg

gggcgeggat

gggattcaac

ggctgctgct

gceteccget

atccagegtc

gttccacgcece

gcctttcaac

gatcttcggt

caacgtggtc

ctaccacaag

caactgcact

taacttcaag

cagcaagcac

acccctggtce

gcaccgttcce

ttactacgtg
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taataaaaaa

cccggtecga

aaggagcaca

gctcacagceg

tacaccaact

ctgcacagca

atccacgtct

gacggegtgt

accactctgg

atcaaggtct

aacaacaagt

ttcgagtacg

aacctgaggg

acccccatca

gacctgccaa

tacctgactc

ggatacctgc

acctataaat

agcgecgegga

ctagcaagat

ccttegetge

ctttcactag

ctcaggacct

ccggtaccaa

acttcgcttce

acagcaagac

gcgagttcca

catggatgga

tcagccagcec

agttcgtgtt

acctggtgag

tcggtatcaa

ctggcgactc

agccaaggac

attccggatt

attcatgctg

ggtctetgct

cgacgtgaac

gggtgtctac

gttcetgect

cggcactaag

aaccgaaaag

tcagtctctg

gttctgcaac

gtccgagttc

attcctgatg

caagaacatc

agacctgcca

catcacccgc

cagctctgga

cttcctgctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



aagtacaacg

gaaaccaagt

ttcagggtcc

ttcggegagg

atcagcaact

aagtgctacg

gactccttcg

atcgccgact

agcaacaacc

dagagcaacc

accccatgea

cagcccacta

ctgcacgccc

tgcgtcaact

aagttcctgce

gacccacaga

atcactcccg

actgaggtgc

accggctcca

agaacggtac

gcactctgaa

agcctaccga

tgttcaacgc

gcgtggetga

gcgtgtcacce

tcatcagggg

acaactacaa

tggactctaa

tgaagccctt

acggtgtgga

acggtgtegg

ctgctactgt

tcaacttcaa

ctttccagca

ccctggagat

gaaccaacac

ctgtggctat

acgtgttcca

catcactgac

gtccttcacce

atctatcgtg

caccagattc

ctactctgtc

tactaagctg

agacgaggtg

gctgececgac

ggtcggtgge

Ccgagagggac

aggcttcaac

ctaccagcca

gtgcggtcecce

cggcctgacc

gttcggecgc

cctggacatc

ttccaaccag

ccacgctgac

gactcgtgct
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gcegtggact

gtcgagaagg

agattcccaa

gctteegtet

ctgtacaaca

aacgacctgt

agacagatcg

gacttcaccg

aactacaact

atcagcactg

tgctacttcc

tacagagtgg

aagaagtcta

ggaactggtg

gacatcgctg

actccttgct

gtggetgtcee

cagctgaccc

ggttgcctga

gcgctetgga

gtatctacca

acatcactaa

acgcctggaa

gcgcectettt

gcttcaccaa

ctcctggceca

gttgcgtgat

acctgtaccg

aaatctacca

ctctgcagtc

tcgtgctgag

ccaacctggt

tgctgaccga

acaccactga

cattcggagg

tgtaccagga

caacttggcg

tcggegecga

cccactgtca

gactagcaac

cctgtgecct

caggaagaga

ctcaaccttc

cgtgtacgec

gactggaaag

cgcttggaac

cctgttecegt

ggccggatcet

ttacggtttc

cttcgagctg

gaagadcaadg

atcaaacaag

cgeegtecegt

tgtgtecgte

cgtgaactgc

cgtctactca

gcacgtcaac

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



aacagctacg

actaacagcc

tcactgggtg

ttcactatct

tgcactatgt

tccttctgca

actcaggaag

ggcggattca

atcgaagacc

ggagactgcc

ctgaccgtcec

ctggctggta

ttcgetatgc

gaaaaccaga

ctgtcatcca

gctctgaaca

aacgacatcc

actggtcgtc

atcagagcct

aatgcgacat

cccgeaggsc

ctgaaaactc

cagtcaccac

acatctgcgg

cccagectgaa

tgttcgctca

acttctccca

tgctgttcaa

tgggtgacat

tgcceccact

ccatcacttc

agatggccta

agctgatcge

ctgcctctge

ccctggtgaa

tgtctegect

tgcagtcact

ccgctaacct

ccctatcggc

taggtctgtg

cgtcgectac

tgagatcctg

cgacagcacc

ccgtgctetg

ggtcaagcag

gatcctgcca

caaggtgacc

cgeegetegt

gctgactgac

tggatggacc

ccgtttcaac

taaccagttc

tctgggaaag

gcagetgage

ggacaaggtg

gcagacctac

ggecgetace
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gctggaatct

gctteecaga

agcaacaact

cctgtgagea

gaatgctcta

actggcatcg

atctacaaga

gacccttcaa

ctggccgacg

gacctgatct

gagatgatcg

ttcggtgctg

ggaatcggtg

aacagcgcca

ctgcaggacg

tctaacttcg

gaggccgaag

gtgactcagc

aagatgtcag

gcgectetta

gcatcatcgce

ctatcgccat

tgaccaagac

acctgctgct

ccgtggagea

ccccacctat

agccctccaa

ctggattcat

gcgctcagaa

cccagtacac

gtgctgctct

tgacccagaa

tcggcaagat

tcgtgaacca

gagctatctce

tccagatcga

agctgatcag

agtgcgtgct

ccagacccag

ttacaccatg

cccaaccaac

ttctgtcgac

gcagtacggt

ggacaagaac

caaggacttc

gcgcagcettce

caagcagtac

gttcaacggt

ttcagcectg

gcagatccca

cgtcctgtac

ccaggacagc

gaacgcccag

atccgtectg

ccgectgatce

ggccgctgaa

gggacagtcce

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300



aagcgtgteg

cacggcgteg

gceecegeta

aacggtaccc

gacaacactt

tacgaccccce

aaccacacct

aacatccaga

atcgacctgc

ggttcaggcg

ctgetgggeg

agcegtaccce

aagttcaact

gaacagtaca

ctgaacggca

aagactatct

tcaagagagg

ccctcagaca

actcctecceg

acttctgcgg

tgttcctgca

tctgccacga

actggttcgt

tcgtcteegg

tgcagccaga

ccccagacgt

aggagatcga

aggagetggg

gatccggteg

gaccttctgt

cagaagtgac

ggtacgtgga

actcaactta

aggagtacaa

ccaaggccaa

aaatgaccaa

tcgctgtgga

tgctggactce

caagggatac

cgtgacctac

cggcaaggct

gactcagaga

caactgcgac

actggactca

ggacctgggce

ccgectgaac

caagtacgaa

cageggaggt

gttcctgttce

ttgcgtegtg

cggegtggag

ccgtgtggtce

gtgcaaggtg

gggacagect

gaaccaggtc

gtgggaatcc

agacggctcc
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cacctgatgt

gtceectgecce

cacttcccta

aacttctacg

gtcgtgateg

ttcaaggagg

gacatctcag

gaagtcgcca

cagtacatca

tcaacctgcc

ccacctaagc

gtcgacgtct

gtccacaacg

tccgtgctga

tcaaacaagg

agggagcccc

tcectgactt

aacggccage

ttcttectgt

cattcccaca

aggagaagaa

gggaaggagt

agccecagat

gaatcgtgaa

aactggacaa

gaatcaacgc

agaacctgaa

agtggectgg

ctcectgece

ccaaggacac

ctcacgagga

ctaagaccaa

ccgtectgea

ccetgectge

aggtctacac

gcectggtgaa

cagaadacada

acagcaagct

gtcecgetect

cttcaccact

gttcgtctca

catcaccact

caacaccgtc

gtacttcaag

ttccgtegte

cgagagcctg

tggctetgga

tgctccagag

cctgatgatc

ccctgaagtc

gcetegegag

ccaggactgg

tcccatcgaa

cctgececca

gggtttctac

ctacaagacc

gactgtcgac

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440
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aagtctcget ggcagecaggg aaacgtgttc tcttgctcag tcatgcacga ggctctgeac

aaccactaca cccagaagtc cctgagectg tctcccggeca agtaa

<210> 10

211> 419

<212> PRT

<213> Coronavirus

<400> 10
Met Ser Asp Asn Gly Pro Gln Asn
1 5

Phe Gly Gly Pro Ser Asp Ser Thr
20

Ser Gly Ala Arg Ser Lys Gln Arg
35 40

Thr Ala Ser Trp Phe Thr Ala Leu
50 55

Lys Phe Pro Arg Gly Gln Gly Val
65 70

Asp Asp Gln Ile Gly Tyr Tyr Arg
85

Gly Asp Gly Lys Met Lys Asp Leu
100

Gln Arg Asn Ala Pro Arg Ile Thr
10 15

Gly Ser Asn Gln Asn Gly Glu Arg
25 30

Arg Pro Gln Gly Leu Pro Asn Asn
45

Thr Gln His Gly Lys Glu Asp Leu
60

Pro Ile Asn Thr Asn Ser Ser Pro
75 &0

Arg Ala Thr Arg Arg Ile Arg Gly
90 95

Ser Pro Arg Trp Tyr Phe Tyr Tyr
105 110

4500

4545



Leu Gly Thr Gly
115

Gly Ile Ile Trp
130

His Ile Gly Thr
145

Leu Pro Gln Gly

Arg Gly Gly Ser
180

Ser Ser Arg Asn
195

Arg Met Ala Gly
210

Asp Arg Leu Asn
225

Gln Gln Gly Gln
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Pro Glu Ala Gly Leu Pro Tyr Gly

120

Val Ala Thr Glu Gly Ala Leu Asn

135

140

Arg Asn Pro Ala Asn Asn Ala Ala

150

Thr Thr Leu Pro Lys
165

155

Gly Phe Tyr

170

Gln Ala Ser Ser Arg Ser Ser Ser

185

Ser Thr Pro Gly Ser
200

Ser Arg Gly

Asn Gly Gly Asp Ala Ala Leu Ala

215

GIn Leu Glu Ser Lys
230

Thr Val Thr Lys Lys
245

220

Met Ser Gly

235

Ala Asn Lys Asp

125

Thr Pro Lys Asp

Ile Val Leu Gln

160

Ala Glu Gly Ser

175

Arg Ser Arg Asn

190

Thr Ser Pro Ala

205

Leu Leu Leu Leu

Lys Gly Gln Gln

240

Ser Ala Ala Glu Ala Ser Lys

250

255



Lys Pro Arg Gln
260

Ala Phe Gly Arg
275

Gln Glu Leu Ile
290

Ala Gln Phe Ala
305

Gly Met Glu Val

Ile Lys Leu Asp
340

Leu Asn Lys His
355

Lys Lys Asp Lys
370

Arg Gln Lys Lys
385

Asp Asp Phe Ser

Lys Arg

Arg Gly

Arg Gln

Pro Ser
310

Thr Pro
325

Asp Lys

Ile Asp

Lys Lys

Gln GIn
390

Lys Gln
405

Thr

Pro

Gly

295

Ala

Ser

Asp

Ala

Lys

375

Thr

Leu
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Ala Thr Lys Ala Tyr
265

Glu Gln Thr Gln Gly
280

Thr Asp Tyr Lys His
300

Ser Ala Phe Phe Gly
315

Gly Thr Trp Leu Thr
330

Pro Asn Phe Lys Asp
345

Tyr Lys Thr Phe Pro
360

Ala Asp Glu Thr Gln
380

Val Thr Leu Leu Pro
395

Gln Gln Ser Met Ser
410

Asn Val Thr GIn
2770

Asn Phe Gly Asp
285

Trp Pro Gln Ile

Met Ser Arg Ile
320

Tyr Thr Gly Ala
335

Gln Val Ile Leu
350

Pro Thr Glu Pro
365

Ala Leu Pro GIn

Ala Ala Asp Leu
400

Ser Ala Asp Ser
415
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Thr Gln Ala

210> 11

L1l> 75

<212> PRT

<213> Coronavirus

<400> 11
Met Tyr Ser Phe Val Ser Glu Glu Thr Gly Thr Leu Ile Val Asn Ser
1 5 10 15

Val Leu Leu Phe Leu Ala Phe Val Val Phe Leu Leu Val Thr Leu Ala
20 25 30

Ile Leu Thr Ala Leu Arg Leu Cys Ala Tyr Cys Cys Asn Ile Val Asn
35 40 45

Val Ser Leu Val Lys Pro Ser Phe Tyr Val Tyr Ser Arg Val Lys Asn
50 55 60

Leu Asn Ser Ser Arg Val Pro Asp Leu Leu Val
65 70 75

210> 12

L211> 222

<212> PRT

<213> Coronavirus

<400> 12



Met Ala Asp Ser Asn Gly Thr

Leu Glu GIn Trp Asn Leu Val

Cys Leu Leu Gln Phe Ala Tyr

Ile Lys Leu Ile Phe Leu Trp

Phe Val Leu Ala Ala Val Tyr

Ala Ile Ala Met Ala Cys Leu

Ile Ala Ser Phe Arg Leu Phe

Asn Pro Glu Thr Asn Ile Leu

Leu Thr Arg Pro Leu Leu Glu

Leu Arg Gly His Leu Arg Ile

43 | 44

Ile Thr Val Glu Glu Leu Lys Lys
10 15

Ile Gly Phe Leu Phe Leu Thr Trp
25 30

Ala Asn Arg Asn Arg Phe Leu Tyr
40 45

Leu Leu Trp Pro Val Thr Leu Ala
60

Arg Ile Asn Trp Ile Thr Gly Gly
75

Val Gly Leu Met Trp Leu Ser Tyr
90 95

Ala Arg Thr Arg Ser Met Trp Ser
105 110

Leu Asn Val Pro Leu His Gly Thr
120 125

Ser Glu Leu Val Ile Gly Ala Val
140

Ala Gly His His Leu Gly Arg Cys
155
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Ile Lys Asp Leu Pro Lys Glu Ile Thr Val Ala Thr Ser Arg Thr Leu
165 170 175

Ser Tyr Tyr Lys Leu Gly Ala Ser Gln Arg Val Ala Gly Asp Ser Gly
180 185 190

Phe Ala Ala Tyr Ser Arg Tyr Arg Ile Gly Asn Tyr Lys Leu Asn Thr
195 200 205

Asp His Ser Ser Ser Ser Asp Asn Ile Ala Leu Leu Val Gln
210 215 220



