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Figure 8A: Codon Optimized sequence for MERS Al Hasa 1 spike protein
{nucleotide sequence}

ATCGATCCACTCCGTIGTTCCTGTTGATGTTCCTGTITGACTC
GTTGGTCCAGATTCCGTGAAGAGCGCUTGCATCLGAGETGE
GACAAGACCTGGCCGAGGCCCATCGATGTCTCCAAGLCTG
GGCAGAACTTACTCTAACATCACTATCACATACCAAGGCC A
CACGGCGATATGTACGTCTACAGCGCTGGACACGCTACCG A CTCAGAAGCT
TTCGTTCGCCAACTACTCACAGGACCTCAAGCAATTCGCTAACGGATTCEGTGGTCCGTATC
GGTGCTGCCGCTAACAGCACCGGTACTGTGATCATCTCTCCCAGCACTTCAGCCACAATC
CGCAAGATCTACCCTIGCTTTCATGCTGGLTTCCTCTGTGGGCAACTTCTCCGATGGAAAG
ATGGGCAGGTTCTTCAACCACACTCTCGTCCTGCTCCCTGACG
AGGGCCTTCTACTGTATCTTGGAGCCTAGATCTGGCAACCACT
TACACCTCATTCGCCACCTACCACACTCCAGCTACAGACTGTA C
CCTAACGCTITCGTIGAACTCCTTCAAGGAATACTTCAACCTGCGCAACTGCACATTCATG
TACACCTACAACATCACTGCAGGACGAAATCCTGGAGTGGTTCGHAATCACACAGACCECL
CAAGGTGTTCACCTCTTCAGCTCACGTTACGTGGATTTGTACG C
TTCGCTACTCTCCCAGTCTA CARTCAAGTACTACTCL
CG'AGCATCCAATdAGACCT 3 G?GCCGCTTTC

GATTRORE
CEAT (.

GTTGACGGCTACATC
TTCAACGA L'TGTL”L%C”‘GLACTG“TCGTDFGAATCLWWH”“‘""‘CAG'C%C%ACPT
TACTCCGT _,']“(“-'3'[“? CTTCGRAGGCCAAGCCCTUGEETTCCG] [GGA Lv\,A/\GUTL«,\ -GGET
GTGGAGTGCGACTTICTCTCCTCTIGCTCA "‘(,‘;C’E'Ai“ TCCCCCTCAGGTCTAC

e

CTTCAAG
CGTCTGGTITTCACCAACTGCAACTACARCCTCACTAAGTTIGUTGTCT

CTCACCTTCCTC

AGCCTG
AACGACTTCACCTGCTCACAGATUTCGCCCGCOGOTATCGCTAGTAA L[C']AUTV
CTGATCCTCGATTACTTCTCATA LV”K”TGTFL TGAAGTCTGACCTCAGCGICTCATCG
GCOGGCCCGATCTCCCAATTCAATTACA ’XG‘,, PCTTTCAGCAACCUTACCTGITTGATC
LI”CCTA‘TGTGCLAT\\AP”L“CAC? \"L ”“\AbLV”” [CAAGTACTCTTACATC
AAQzPGTLC'”“\GmeCTTGTCGGACG&!L AACCGAAGTCCCACAACUTGGTGAACGLT
AACCAGTA SCETCTCTATCGTTCCAAGCACCGTCTGGGAAGACGGCGATTALC
AAGCAGCTCTCCCCCTIGCAGGGAGGTGECTGGETTGETGGUCTCAGGATCGACA
ACCGAGUAGCTGCAAATGGGETTTCGECATCACTETGCAGTACGGTACTGAT
AC?&>“m”‘L CTGCCUTAAGCUTGGAATTCGCUAACGACACAARAGATCGCTTCTCAGITG
GGTAACTGUGTGGAGTACTCCCTCTACGGCGTGTCTGGACGCGETGTCTTCCAAAAL
ACTGCCGTCGETGTTCETCAGCAACGCTTCGTCTACGACGCTTACCAGAACCTCG
TACTACTCCGACGATGGUAACTACTACTGCTTGAGGS rT”"\"]‘F"]‘G"’C\ “TGC&CB¢
GTGATCTACGACAAGGAAACCAAGAUTCACGCL]

ruwr—«w r'1h'( Ialay
R S RG1G) S S PRN
CACATCICCTUTACTATGTCACAATACTCCAGG] “Tn@nhhﬁ[pGA;GCTbAnGﬁCﬁhu
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GACTCCACATACGGACCATTGCAGACCCCAGTGEGATGCETCCTCGETTTGETGAACAGT
B Valanlalninlaratralel BT aral alnTaralals idelelelelorYeunsisisiculcuieisilsivelsleleter-ve
CACTGTTCETGGAAGATTGCAAGCTGCCCCTCEELCCAGTCCCTGETETECTC ,:.C‘L.CC"\;:" )
NN TACATTE NN el Iala ity P oy Ak r*"«r'ﬁ
ACCCCCTCTACATTGACCCCGUGETTCAGTICGCTCGGETGCCUGGAGAGATGAGACTC i

TCCATCGCITTCAACCACCCAATCCAGGTGGACCAATTGAACTCGTICCTACTTCAA G'C'.'G

R aTa]
TAGC

r. Z‘ erG(

\r f\/\;'ﬂl‘ﬂ A

LA

el ﬁr‘um(\lr" el
A PLNPI s B A SR o 1N §

AGUCATCCCGACRARAACTTCTCATTCGGETGTCACCCAGGAGTACATCCAAACTACAATCCAG
AAGGTCACCGTTGACTGCAAGCAGTACGTGTCTAACGGCTTCCAAAAGTGCGAACAGCTG
CTCAGGGAGTACGGACAATTCTGTTCTAAGATCAACCAGGCOTTGCACGGTGCTAACITG

CGTCAAGACGATTCTGTGCGCAACCTGTTCGUCAGCETCAAGTCTAGUCAGTCATCECOT
ATCATCCCAGGATTICGGETGETGACTTCAACCTCACCTTGUIGGRAACCTETCAGCATCTCA
AC GGT“LGACGTCCG CCAGATCTIGCTATCGAGGATCTCTTGTTCGACAAGGTGACCATC
GCTGACCCCGGCTACATGCARAGGATACGACGATTGCATGCAGCAAGGCCCTGCCAGCETT
AGAGATCTGATC TUTG,CCAGTAQGTTGCTGGAT ACAAGGTGTTGCCACCGUTGATGGAC
e

GTGAACATGGAAGCCGCTTACACCTCCTCCCTIGCTGGGTTCCATCGCTIGGLGTCGGATGE
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Figure 88: Codon Optimized sequence for MERS Al Hasa 1 spike protein

ACTGCTGGTICTCAGCTCATTCGCCGCTATCCCCTTCLGCCCAAAGCATCTTCTACCETT
AACGGETGET GCC“TJACTpAGvnAGTTTTG AGAGAACCAGAAGCTGATCGCTAACARAG
TTCAACJAACCCCTGJ:CCC TGCAGACCGGATTCACCACTACA ACCA“?CCTTC”G
AAGGTGC ACGCmGT”AACF“LA CGCCCAGG CTpTCTCCAA(TTCGCpT CGAGT
TCTAAC C TCGGCGCCATCTCTIGCTAGCATCGGAGATATCATCC A,C CTGC ACCT
CTCGn;LAGGA GCTCAAATCGACAGGCTGATCAACGGCAGATTGACCACTCTGAACGCC
T CGTLGC””’GCL“,-CCTTAGATCAF AATCGGCTGCT TCTFCCC””’GCT”GC ARG
GACAAGGTGAACGAGTGUGTCAAGGCLCAAAGCAAGCGTTCAGGTTTICTGTGGACAGGGC
ACCCACATCGETG T“TTTCLTCGTGAACGCTCCCARCGGT TCTACTTCATGCACGTCGEO

(%)
TACTACCCTITC
T

alar Valih:
C’\/L’—L\L'\_/ LA

ARACCACATCGAGCTGGTCTICGGCCTACGGTCTCTGCGATGCCECTAAC
CTGTATCG CTCCCGTGARCGGC“ACTT”XmJﬁAGA””AALA CACTCGCATC
ATGGTCCTACACCGGCTC CCﬁmLT ACGCCCCTGAGCCAATCACTTCACTG

A
G N alaials Jalalalaby T ey N la el Ve R ol lalalalalalat
GTACGTCGCTCCCCACGTTACTTACC AACATCTCCGACAAACTTGCCCCOT
'GGGTAACTCAP1”"GL«TﬁNKCTTLCAAﬁmT:AACTﬁqACGAQTTCTTCAAG
m
L

A
CCCTAACTTICGGCTCCCTGACCCAGATCA
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Figure 9: Codon Optimized sequence for MERS Al Hasa 1 spike protein (amino
acid sequence)}
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Figure 14
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