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<212> DNA
<213>
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atgatccact

gttggtccag
gacaagacct
ggcagaactt
cacggcgata
ttcgttgeca
ggtgctgecg
cgcaagatct
atgggcaggt
agggccttct
tacacctcat
cgtaacgctt
tacacctaca
caaggtgttc
ttcgctacte
cgtagcatcc
ctcaccttcc
ttcaacgact
tactccgtgt
gtggagtgcg
cgtctggttt
aacgacttca
ctgatcctcg

gccggeccga
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ccgtgttect
attccgtgaa
ggccgaggec
actctaacat
tgtacgtcta
actactcaca
ctaacagcac
accctgettt
tcttcaacca
actgtatctt
tcgccaccta
cgttgaactc
acatcactga
acctcttcag
tcccagtcta
aatcagaccg
tcttggattt
tgtctecaget
cgtccttcga
acttctctec
tcaccaactg
cctgctcaca
attacttctec

tctcccaatt

PatentIn version 3.5

gttgatgttc
gagcgectgc
catcgatgtc
cactatcaca
cagcgctgga
ggacgtgaag
cggtactgtg
catgctgggt
cactctcgtc
ggagcctaga
ccacactcca
cttcaaggaa
ggacgaaatc
ctcacgttac
cgacacaatc
caaggcctgg
ctccgttgac
gcactgttcg
ggccaagccc
tctgctcage
caactacaac
gatctcgecc
atacccactg

caactacaag

ctgttgactc
atcgaggtygg
tccaaggcetyg
taccaaggcc
cacgctaccyg
caattcgcta
atcatctctc
tcctctgtgg
ctgctecectg
tctggcaacc
gctacagact
tacttcaacc
ctggagtggt
gtggatttgt
aagtactact
gccgetttct
ggctacatcc
tacgaatcct
tcgggttecg
ggtactcccc
ctcactaagt
gccgctateg
tccatgaagt

cagtctttca
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ctaccgaaag
atatccagca
acggtatcat
tgttcccata
gaaccactcc
acggattcgt
ccagcacttc
gcaacttctc
acggctgegg
actgcccagce
gtagcgatgg
tgcgcaactg
tcggaatcac
acggtggcaa
ccatcatccc
acgtctacaa
gtcgcgctat
tcgacgtcga
ttgtggagca
ctcaggtcta
tgctgtcttt
ctagcaactg
ctgacctcag

gcaaccctac

IMMUNOGENIC MIDDLE EAST RESPIRATORY SYNDROME CORONAVIRUS

ctacgttgat
aacattcttc
ctaccctcag
ccagggtgac
tcagaagctc
ggtccgtatc
agccacaatc
cgatggaaag
aacattgctg
tggaaacagc
taactacaac
cacattcatg
acagaccgcc
catgttccag
gcactctatc
gctgcagect
cgattgcgga
gtcgggagtt
agctgagggt
caacttcaag
gttcagcgtg
ttactctagc
cgtctcatcg

ctgcttgatc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440



ctggctactg
aacaagtgct
aaccagtact
taccgcaagc
gtcgctatga
acaaactccg
ggtaactgcg
actgccgtcg
tactactccg
gtgatctacg
cacatctecct
gactccacat
tcactgttcg
acccecctcta
tccatcgett
agcatcccga
aaggtcaccg
ctcagggagt
cgtcaagacg
atcatcccag
actggttcga
gctgaccccg
agagatctga
gtgaacatgg
actgectggtc
aacggtgtcg
ttcaaccaag
aaggtgcaag
tctaacacct
ctcgagcagg
ttcgtegetc
gacaaggtga
acccacatcg

tactaccctt

tgccacacaa
caaggctctt
ccccttgegt
agctecteecc
ccgagcagcet
tctgecctaa
tggagtactc
gtgttcgtca
acgatggcaa
acaaggaaac
ctactatgtc
acggaccatt
tggaagattg
cattgacccc
tcaaccaccc
caaacttctc
ttgactgcaa
acggacaatt
attctgtgeg
gattcggtgg
ggtccgccag
gctacatgca
tctgtgccca
aagccgctta
tcagctcatt
gcatcactca
ccctgggcege
acgctgtcaa
tcggegecat
atgctcaaat
agcaactcgt
acgagtgcgt
tgtctttegt

caaaccacat

cctgacaacc
gtcggacgat
ctctatcgtt
cttggaggga
gcaaatgggt
gctggaattc
cctctacggce
gcaacgcttc
ctactactgc
caagactcac
acaatactcc
gcagacccca
caagctgecc
gcgttcagtt
aatccaggtg
attcggtgtc
gcagtacgtg
ctgttctaag
caacctgttc
tgacttcaac
atctgctatc
aggatacgac
gtacgttgct
cacctcctcc
cgccgetatc
gcaagttttg
tatgcagacc
caacaacgcc
ctctgctagce
cgacaggctg
tagatcagaa
gaaggcccaa
cgtgaacgct

cgaggtggtc

atcacaaagc
agaaccgaag
ccaagcaccg
ggtggctggt
ttcggcatca
gccaacgaca
gtgtctggac
gtctacgacg
ttgagggctt
gccaccctgt
aggtctacaa
gtgggatgcg
ctcggccagt
cgctcggtgce
gaccaattga
acccaggagt
tgtaacggct
atcaaccagg
gccagegtca
ctcaccttgce
gaggatctct
gattgcatgc
ggatacaagg
ctgctgggtt
cccttegecc
tcagagaacc
ggattcacca
caggctctct
atcggagata
atcaacggca
tcggetgctc
agcaagcgtt
cccaacggtc

tcggectacy
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cgctcaagta
tcccacaact
tctgggaaga
tggtggcctc
ctgtgcagta
caaagatcgc
gcggtgtctt
cttaccagaa
gtgtgtccgt
tcggtagegt
gatcgatgct
tcctecggttt
ccetgtgtge
ccggagagat
actcgtccta
acatccaaac
tccaaaagtg
ccttgcacgg
agtctagcca
tggaacctgt
tgttcgacaa
agcaaggccc
tgttgccacc
ccatcgctgg
aaagcatctt
agaagctgat
ctacaaacga
ccaagttggc
tcatccageg
gattgaccac
tgtccgcetca
caggtttctg
tgtacttcat

gtctctgecga

ctcttacatc
ggtgaacgct
cggcgattac
aggatcgaca
cggtactgat
ttctcagcetg
ccaaaactgt
cctcgttggt
gccecgtgtec
ggcttgcgag
caagaggaga
ggtgaacagc
tctcccggac
gagactggct
cttcaagctg
tacaatccag
cgaacagctg
tgctaacctg
gtcatcgcect
cagcatctca
ggtgaccatc
tgccagegcet
gctgatggac
cgtcggatgg
ctaccgtttg
cgctaacaag
agccttecgt
ctccgagcetg
tctggacgtg
tctgaacgec
gctcgctaag
tggacagggc
gcacgtcggc

tgccgctaac

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480



ccgactaact
gtggacgaat
aacacaaagt
ccattgctygg
aacgtgtcca
gatctcactt
atcgatctca
ctcggattca
accggctgeg

gaggaatacg

gtatcgctcc
ggtcctacac
acgtcgetcc
gtaactcaac
catctatccc
acgaaatgtt
aggagttggg
tcgetggttt
gaactaactg

acctggagcc

cgtgaacggc
cggctcgtcc
ccacgttact
cggcatcgac
taacttcggc
gtccctgcag
aaactacacc
ggtggccctc
tatgggcaag

ccacaaggtg

tacttcatca
ttctacgecc
taccagaaca
ttccaagatg
tcecctgacce
caagttgtga
tactacaaca
gctttgtgeg
ctgaagtgca

cacgtccact

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

<400>

2
1353
PRT
MERS

2

-CoV

Met Ile His Ser

1

Ser

val

Asp

Ser

65

His

Pro

Ala

Thr

Pro

145

Met

Tyr

Asp

val

50

AsSn

Gly

GIn

Asn

val

130

Ala

Gly

val

ITe

35

ser

ITe

Asp

Lys

Gly

Ile

Phe

Arg

Asp

20

Glin

Lys

Thr

Met

Leu

100

Phe

Ile

Met

Phe

val

val

Gln

Ala

Ile

Tyr

85

Phe

val

Ser

Leu

Phe

Phe

Gly

Thr

ASp

Thr

70

val

val

val

Pro

Leu

Pro

Phe

Gly

55

Tyr

Tyr

Ala

Arg

Ser

135

Ser

His

Leu

Asp

Phe

40

Ile

Gln

Ser

Asn

Ile

120

Thr

Ser

Thr

Met
Ser

25

ASp

Gly

Ala

Tyr

105

Gly

Ser

val

Leu

Phe
10

Leu
val Lys
Lys Thr
Pro

Tyr

Phe
75

Leu

Gly
90

Ser Gln

Ala Ala
Thr

Ala

Asn
155

Gly

val Leu
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Trp

Gln

Ala

Asp

Ala

agaccaacaa
ctgagccaat
tctcgacaaa
aactggacga
agatcaacac
aggccctgaa
agtggccatg
tcttcttcat
accgttgctg

aa

Leu Thr Pro

Sser Ala Cys

30

Pro
45

Arg

Gly Arg

60

Pro Tyr Gln

Thr Gly

val Lys

110

Asn Ser

125

Ile
140

Arg Lys

Phe Ser Asp

Leu Pro Asp

cactcgcatc
cacttcactg
cttgcececect
gttcttcaag
aaccctcttg
cgaatcttac
gtacatctgg
cctgtgetgt

tgatcgctac

Thr Glu

15

Glu

Pro Ile

Thr Tyr

Gly Asp

80

Thr Thr

95

Gln Phe

Thr Gly
Ile Tyr
Gly

Lys

Gly Cys

3540
3600
3660
3720
3780
3840
3900
3960
4020
4062



Gly

AsSn

Thr

Leu

225

Tyr

Thr

Leu

Thr

Ser

305

Leu

Ile

Ser

Lys

Phe

385

Arg

Leu

Ile

Thr

His

Pro

210

Asn

Thr

Gln

Tyr

Ile

290

Asp

Thr

ASp

Phe

Pro

370

Ser

Leu

Phe

Ala

Leu

Cys

195

Ala

Ser

Tyr

Thr

Gly

Lys

Arg

Phe

Cys

ASp

355

Ser

Pro

val

ser

Ser
435

Leu

180

Pro

Thr

Phe

Asn

Ala

260

Gly

Tyr

Lys

Leu

Gly

val

Gly

Leu

Phe

val

420

Asn

165

Arg

Ala

ASp

Lys

Ile

245

Gln

Asn

Tyr

Ala

Leu

325

Phe

Glu

ser

Leu

Thr

405

Asn

Cys

Ala

Gly

Cys

Glu

230

Thr

Gly

Met

Ser

Trp

310

Asp

Asn

Ser

val

ser

390

Asn

Asp

Tyr

Phe

Asn

Ser

215

Tyr

val

Phe

Ile

295

Ala

Phe

Asp

Gly

val

375

Gly

Cys

Phe

Ser

Tyr Cys
185

ser Tyr
200

Asp Gly

Phe Asn

Asp Glu

His Leu
265

Gin Phe
280

Ile Pro

Ala Phe

Ser val

Leu Ser
345

val Tyr
360

Glu GlIn

Thr Pro

Asn Tyr

Thr Cys

425

Ser Leu
440

170

ITe Leu

Thr Ser

Ash Tyr

Leu Arg

Ile Leu

250

Phe ser

Ala Thr

His Ser

Tyr val

315

Asp Gly

Gln Leu

Ser val

Ala Glu

Pro Gln

395

Asn Leu
410

Ser GlIn

Ile Leu
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Glu

Phe

Asn

220

Asn

Glu

Ser

Leu

Ile

300

Tyr

Tyr

His

Ser

Gly

val

Thr

Ile

Asp

Pro

Ala

205

Arg

Cys

Trp

Arg

Pro

285

Arg

Lys

Ile

cys

Ser

365

val

Tyr

Lys

Ser

Tyr
445

Arg

Thr

Asn

Thr

Phe

Tyr

270

val

Ser

Leu

Arg

Ser

350

Phe

Glu

Asn

Leu

Pro

430

Phe

175

Ser

Tyr

Ala

Phe

Gly

val

Tyr

Ile

GlIn

Arg

335

Tyr

Glu

Cys

Phe

Leu

415

Ala

Ser

Gly

His

Ser

Met

240

Asp

Asp

Pro
320

Glu

Ala

Asp

Ala

Tyr



Pro

Ser

465

Leu

Tyr

Glu

Ile

Leu

545

val

Tyr

Asp

Tyr

val

625

Tyr

val

Leu

Tyr

Leu

450

Gln

Ala

Ser

val

val

530

ser

Ala

Gly

Thr

Gly

610

Arg

Tyr

Pro

Phe

Ser

690

Pro

Ser

Phe

Thr

Tyr

Pro

515

Pro

Pro

Met

Thr

Gln

Ser

val

Gly

Arg

Leu

Met

Asn

val

Ile

500

Gln

ser

Leu

Thr

Ser

GIn

ASp

Ser

660

Ser

Ser

GlIn

Lys

Tyr

Pro

485

Asn

Leu

Thr

Glu

Glu

565

Thr

Ala

Gly

Arg

645

val

val

Thr

Thr

Ser

Lys

470

His

Lys

val

val

Asn

Ser

Arg

Phe

630

Gly

Ile

Ala

Arg

Pro
710

ASp

GIn

Asn

Cys

Asn

Trp

Gly

Leu

ser

GIn

ASn

Tyr

Ccys

Ser

695

val

Leu

Ser

Leu

Ser

Ala

520

Glu

Gly

Gln

val

Leu

600

val

Tyr

Tyr

ASp

Glu

680

Met

Gly

Ser

Phe

Thr

ASp

Trp

Met

Cys

Gly

Phe

Asp

Tyr

Leu

Cys

val

Ser

Thr

490

Leu

GlIn

Gly

Leu

Asn

Gln

Ala

Ile

Lys

val

ser

Asn

475

Ile

Leu

Tyr

ASD

val

555

Phe

Lys

Cys

Asn

Tyr

635

Leu

Thr

Ser

Arg

Leu
715
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ser

460

Pro

Thr

ser

ser

Tyr

540

Ala

Gly

Leu

val

cys

Gln

Arg

Lys

Ser

Arg

Gly

Ala

Thr

Lys

Asp

Pro

525

Tyr

Ser

Ile

Glu

Glu

605

Thr

Asn

Ala

Thr

Thr

685

Asp

Leu

Gly

Cys

Pro

Asp

510

Cys

Arg

Gly

Thr

Phe

590

Tyr

Ala

Leu

Cys

His

670

Met

Ser

val

Pro

Leu

Leu

495

Arg

val

Lys

Ser

val

575

Ala

Ser

val

val

val

655

Ala

ser

Thr

Asn

Ile
480
Lys

Thr

Ser

Thr

560

Asn

Leu

Gly

Gly

ser

Thr

Gln

Tyr

Ser
720



Ser

Ala

val

GIn

Asn

785

Lys

Cys

GIn

Leu

Phe

865

Thr

Lys

Met

val

Ala

945

Thr

Phe

Leu

Leu

Pro

val

770

Phe

val

Glu

Ala

Phe

850

Gly

Gly

val

Gln

Ala

930

Ala

Ala

Tyr

Phe

Pro

Gly

ASp

Ser

Thr

GIn

Leu

835

Ala

Gly

ser

Thr

GIn

915

Gly

Tyr

Gly

Arg

val

Asp

Glu

Gln

Phe

val

Leu

820

His

Ser

Asp

Arg

Ile

900

Gly

Tyr

Thr

Leu

Leu
980

Glu

725

Thr

Met

Leu

Gly

ASp

805

Leu

Gly

val

Phe

ser

885

Ala

Pro

Lys

Ser

Ser

965

Asn

Asp

Pro

Arg

Asn

val

790

Cys

Arg

Ala

Lys

Asn

870

Ala

ASp

Ala

val

ser

950

Ser

Gly

Cys

Ser

Leu

Ser

775

Thr

Lys

Glu

Asn

Ser

855

Leu

Arg

Pro

Ser

Leu

935

Leu

Phe

val

Lys

Thr

Ala

760

ser

GlIn

GlIn

Tyr

Leu

840

Ser

Thr

Ser

Gly

Ala

920

Pro

Leu

Ala

Gly

Leu

Leu

745

Ser

Tyr

Glu

Tyr

Gly

Arg

Gln

Leu

Ala

Tyr

905

Arg

Pro

Gly

Ala

Ile
985

Pro Leu
730

Thr Pro

ITe Ala

Phe Lys

Tyr Ile
795

val Cys
810

Gln Phe

GIn Asp

Ser Ser

Leu Glu
875

Ile GTu
890

Met Gln

ASp Leu

Leu Met

Ser Ile

955

Ile Pro
970

Thr Gln
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Gly

Arg

Phe

Leu

780

Gin

Asn

cys

Asp

Pro

860

Pro

Asp

Gly

Ile

Asp

940

Ala

Phe

GIn

Gln

Ser

Asn

765

Ser

Thr

Gly

Ser

ser

845

val

Leu

Tyr

Cys

925

val

Gly

Ala

val

Ser

val

750

His

Ite

Thr

Phe

Lys

val

Ser

Leu

Asp

Ala

Asn

val

Gln

Leu
990

Leu

735

Arg

Pro

Pro

Ile

GlIn

815

Ile

Arg

Pro

Ile

Phe

895

Asp

Gln

Met

Gly

Ser

975

Ser

Cys

Ser

Ile

Thr

Gln

800

Lys

Asn

Ash

Gly

Ser

880

Asp

Cys

Tyr

Glu

Trp
960



Asn GlIn Lys Leu Ile Ala Ash Lys Phe Asn GIn Ala Leu Gly Ala Met
995 1000 1005

Gln Thr &ly Phe Thr Thr Thr Asn Glu Ala Phe Arg Lys val Gln
1010 1015 1020

Asp Ala val Asn Asn Asn Ala Gln Ala Leu Ser Lys Leu Ala Ser
1025 1030 1035

Glu Leu Ser Asn Thr Phe Gly Ala Ile Ser Ala Ser Ile Gly Asp
1040 1045 1050

ITe I1e GIn Arg Leu Asp val Leu Glu GIn Asp Ala Gln Ile Asp
1055 1060 1065

Arg Leu Ile Asn Gly Arg Leu Thr Thr Leu Asn Ala Phe val Ala
1070 1075 1080

GIn GIn teu val Arg Ser Glu Ser Ala Ala Leu Ser Ala Gln Leu
1085 1090 1095

Ala Lys Asp Lys val Asn Glu Cys val Lys Ala GIn Ser Lys Arg
1100 1105 1110

Ser Gly Phe Cys Gly GIn Gly Thr His Ile val Ser Phe val val
1115 1120 1125

Asn Ala Pro Asn Gly Leu Tyr Phe Met His val Gly Tyr Tyr Pro
1130 1135 1140

Ser Asn His Ile Glu val val Ser Ala Tyr Gly Leu Cys Asp Ala
1145 1150 1155

Ala Asn  Pro Thr Asn Cys Ile Ala Pro val Asn Gly Tyr Phe Ile
1160 1165 1170

Lys Thr Asn Asn Thr Arg Ile val Asp Glu Trp Ser Tyr Thr Gly
1175 1180 1185

Ser Ser Phe Tyr Ala Pro Glu Pro Ile Thr Ser Leu Ash Thr Lys
1190 1195 1200

Tyr val Ala Pro His val Thr Tyr GIn Asn Ile Ser Thr Asn Leu
1205 1210 1215

Pro Pro Pro Leu Leu Gly Asn Ser Thr Gly Ile As Phe GIn Asp

p
1220 1225 1230

Glu Leu Asp Glu Phe Phe Lys Asn val Ser Thr Ser 1Ile Pro Asn
1235 1240 1245

Phe Gly Ser Leu Thr GIn Ile Asn Thr Thr Leu Leu Asp Leu Thr
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Tyr

Ser

Lys

Ala

Gly

Arg

1250

Glu
1265

TYyr
1280

Trp
1295

Leu
1310

Thr
1325

Tyr
1340

Met

Ile

Pro

Ala

Asn

Glu

Leu

Asp

Trp

Leu

cys

Glu

Ser

Leu

Tyr

cys

Met

Tyr

Leu

Lys

Ile

val

Gly

Asp

1255

Gln
1270

Glu
1285

Trp
1300

Phe
1315

Lys
1330

Leu
1345

GlIn

Leu

Leu

Phe

Leu

Glu

val

Gly

Gly

Ile

Lys

Pro

val Lys

Asn Tyr

Phe Ile

Leu Cys

Cys Asn

His Lys
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1260

Ala
1275

Thr
1290

Ala
1305

Cys
1320

Arg
1335

val
1350

Leu

Tyr

Gly

Thr

Cys

His

Asn

Tyr

Leu

Gly

Cys

val

Asn

val

Cys

Asp

His



