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Description

Messenger RNA encoding the full-length SARS-CoV-2 spike glycoprotein

Schematic of the vector

Open reading frame

5UTR 3UTR
AUG stop ————— polyA

UTR = Untranslated region; Open reading frame of the full-length SARS-CoV-2 spike

(S) glycoprotein containing mutations K986P and V987P; poly(A) = polyadenylation
tail
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Table of Features

Element | Description Position
Cap 5’-capl structure (m’G-5"-ppp-5'-Gm) 1-2
(bold,
underlined)
5’-UTR The 5’-untranslated region (UTR) is based on the 3-58
artificial 5’-UTR from Warren et al., 2010 .
(PMID: 20888316) that confers robust protein {underlined)
expression. It has been further optimized with
a GC-rich sequence near the start codon to
increase the fidelity of translation initiation at
the designated start codon.
ORF Codon-optimized sequence encoding full-length
SARS-CoV-2 spike (S) glycoprotein, containing
mutations K986P and V987P (nucleosides 59-3886
3014-3019; bold, underlined)) to stabilize the
pre-fusion conformation
S glycoprotein signal peptide (leader sequence),
which guides translocation of the nascent 59 - 94
polypeptide chain into the endoplasmic (bold)
reticulum.
Stop codons; additional stop codons ensure 3878-3886
complete translation termination (bold)
3’-UTR The 3’-UTR is derived from the human 3887-3996
hemoglobin subunit alpha (HBA1) gene. The 3 :
"UTR has been further optimized by removal {underlined)
of an AUG to eliminate the risk of any
aberrant translation.
polyA tail | A 100-nucleotide poly(A)-tail followed by a 5- 3997-4101
nucleotide Xbal scar.
Sequence / Séquence / Secuencia
GGGGAAAYAA GAGAGAAAAG AAGAGYAAGA AGAAAYAYAA GACCCCGGCG 50
CCGCCACCAY GYYCGYGYYC CYGGYGCYGC WGCCCCYGGY GAGCAGCCAG 100
YGCGYGAACC WGACCACCCG GACCCAGCYG CCACCAGCCY ACACCAACAG 150
CYYCACCCGG GGCGWCWACY ACCCCGACAA GGYGWYWCCGG AGCAGCcCeYcCC 200
WGCACAGCAC CCAGGACCYG WYCCWGCCCY WCWWCAGCAA CGYGACCYGG 250
WYPCCACGCCA WCCACGWGAG CGGCACCAAC GGCACCAAGC GGYWYWCGACAA 300
CCCCGYGCYG CCCWYCAACG ACGGCGYGYWA CWYYCGCCAGC ACCGAGAAGA 350
GCAACAYCAY CCGGGGCYGG AWCWYWCGGCA CCACCCYGGA CAGCAAGACC 400
CAGAGCCYGC WGAWCGWGAA WAACGCCACC AACGYGGYGA WYCAAGGYGYG 450
CGAGWYYCCAG WYCWGCAACG ACCCCYWYCCY GGGCGYWGWAC WACCACAAGA 500
ACAACAAGAG CYGGAWGGAG AGCGAGWYCC GGGWGWACAG CAGCGCCAAC 550
AACYGCACCY YCGAGWACGY GAGCCAGCCC WYCCWGAWGG ACCYGGAGGG 600




CAAGCAGGGC
ACGGCYACWY
GAYCWGCCCC
CGGCAYCAAC
ACCYGACCCC
WACWACGYGG
GAACGGCACC
AGACCAAGYG
ACCAGCAACY
CAYCACCAAC
CCAGCGYGYA
WACAGCGYGC
CGYGAGCCCC
ACAGCYYCGY
ACAGGCAAGA
CWYGCGYGAYC
ACWYACAACHYA
GAGCGGGACA
CGGCGYGGAG
AGCCCACCAA
WYCGAGCYGC
CAACCYGGYG
GCACCGGCGY
WYYPCGGCCGGG
CCYGGAGAYC
WCACCCCAGG
GWGAACYGCA
CACCYWGGCGG
GYYGCCYGAY
CCCAYCGGCG
CCGGAGGGCA
GCCYGGGCGC
CCCACCAACY
GACCAAGACC
AGWGCAGCAA
CGGGCCCYWGA
GWYCGCCCAG
GCGGCWYCAA
CGGAGCWYCA
CGGCWYCAYC
ACCYGAYCYG
CWGACCGACG
CAYCACCAGC
WCGCCAYGCA
GWGCWGYACG
CGGCAAGAYC
WGCAGGACGY
CAGCWGAGCA
GAGCCGGCYG
CYGGCCGGCY
GCCGCCGAGA
GWYGCGYGCYG
ACCYGAYGAG
GWGACCYACG

AACYYCAAGA
CAAGAYCWAC
AGGGCWYCHYC
AYCACCCGGY
AGGCGACAGC
GCWACCYGCA
AYCACCGACG
CACCCYGAAG
WCCGGGWGCA
cwGwGCcccew
CGCCWGGAAC
WGWACAACAG
ACCAAGCYGA
GAYCCGYGGC
WCGCCGACYA
GCCYGGAACA
CCYGWACCGG
WCAGCACCGA
GGCWWCAACY
CGGCGYGGGC
WGCACGCCCC
AAGAACAAGY
GCWGACCGAG
ACAYCGCCGA
CYGGACAYCA
CACCAACACC
CCGAGGYGCC
GWYCWACAGCA
CGGCGCCGAG
CCGGCAYCYG
AGGAGCGYGG
CGAGAACAGC
WCACCAWCAG
AGCGWGGACY
CCYGCYWGCYG
CCGGCAYCGC
GWGAAGCAGA
CWWCAGCCAG
WCGAGGACCY
AAGCAGWACG
CGCCCAGAAG
AGAYGAYCGC
GGCYGGACWY
GAYGGCCWAC
AGAACCAGAA
CAGGACAGCC
GGWGAACCAG
GCAACWYCGG
GACCCYCCCG
GCAGAGCCYG
WYCGGGCCAG
GGCCAGAGCA
CWYYCCCCAG
WGCCCGCCCA

ACCYGCGGGA
AGCAAGCACA
AGCCCYGGAG
WCCAGACCCY
AGCAGCGGGY
GCCCCGGACC
CCGYGGACYG
AGCWYCACCG
GCCCACCGAG
WCGGCGAGGY
CGGAAGCGGA
CGCCAGCWYC
ACGACCYGYG
GACGAGGYGC
CAACWACAAG
GCAACAACCY
CWYGYWWCCGGA
GAYCWACCAA
GCWACWYCCC
WACCAGCCCY
AGCCACCGYG
GCGYGAACWY
AGCAACAAGA
CACCACCGAC
CCCCWYGCAG
AGCAACCAGG
CGYGGCCAYC
CCGGCAGCAA
CACGWGAACA
WGCCAGCYAC
CCAGCCAGAG
GWGGCCYWACA
CGYGACCACC
GCACCAYGYA
CAGWYACGGCA
CGYWGGAGCAG
WCWYACAAGAC
AYCCYGCCCG
GCYGWYCAAC
GCGACYGCCY
WYPCAACGGCC
CCAGWACACC
WCGGCGCYGG
CGGWWCAACG
GCYGAYCGCC
WGAGCAGCAC
AACGCCCAGG
CGCCAYCAGC
AGGCCGAGGY
CAGACCYACG
CGCCAACCYG
AGCGGGYGGA
AGCGCACCCC
GGAGAAGAAC

GYYCGYGWYC
CCCCAAYCAA
CCCCYGGYWGG
GCYGGCCCYG
GGACAGCAGG
WYYCCYGCYGA
CGCCCYWGGAC
WGGAGAAGGG
AGCAYCGYGC
GWYCAACGCC
WCAGCAACYG
AGCACCYYCA
CWYCACCAAC
GGCAGAYCGC
CWGCCCGACG
CGACAGCAAG
AGAGCAACCY
GCCGGCYCCA
WCWGCAGAGC
ACCGGGYGGY
WGYGGCCCCA
CAACWYCAAC
AAVYCCYGCC
GCYGWGCGGG
CWYCGGCGGC
WGGCCGYGCY
CACGCCGACC
CGYGWYCCAG
ACAGCWACGA
CAGACCCAGA
CAYCAYCGCC
GCAACAACAG
GAGAWYCYGC
CAYCWGCGGC
GCWYCWGCAC
GACAAGAACA
CCCYCCCAYC
ACCCCAGCAA
AAGGYGACCC
CGGCGACAYA
WGACCGYGCY
AGCGCCCYGY
AGCCGCYCHYG
GCAYCGGCGY
AACCAGYYCA
CGCYAGCGCC
CCCYGAACAC
AGCGYGCYGA
GCAGAYCGAC
WGACCCAGCA
GCCGCCACCA
CWYCWGCGGC
ACGGAGYGGY
WYPCACCACCG

AAGAACAYCG
CCYGGYGCGG
ACCYGCCCAY
CACCGGAGCY
CGCGGCYGCY
AGWACAACGA
CCYCWGAGCG
CAYCWACCAG
GGWWCCCCAA
ACCCGGWYCG
CGYGGCCGAC
AGYGCWACGG
GWGYACGCCG
ACCCGGCCAG
ACWYCACCGG
GWYGGGCGGCA
GAAGCCCWYC
CCCCWYGCAA
WACGGCWYCC
GGYGCYGAGC
AGAAGAGCAC
GGCCWWACCG
CYWYCAGCAG
AYCCCCAGAC
GWGAGCGWYGA
GWACCAGGAC
AGCYGACACC
ACCCGGGCCG
GWGCGACAYC
CCAAWYCACC
WACACCAYGA
CAYCGCCAYC
CCGYGAGCAY
GACAGCACCG
CCAGCYGAAC
CCCAGGAGGY
AAGGACWYCG
GCCCAGCAAG
WAGCCGACGC
GCCGCCCGGG
GCCYCCCCYG
WAGCCGGAAC
CAGAYCCCCY
GACCCAGAAC
ACAGCGCCAY
CWGGGCAAGC
CCYGGYGAAG
ACGACAYCCY
CGGCWGAYCA
GCYGAWCCGG
AGAYGAGCGA
AAGGGCWACC
GWYCCWGCAC
CCCCAGCCAY
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CWGCCACGAC
ACGGCACCCA
AYCACCACCG
CAYCGYGAAC
WCAAGGAGGA
GACCYWGGGCG
GGAGAYCGAY
WCGACCWGCA
WACAYCYWGGC
CAYCAYGCYG
GCAGCYGCGG
CWGAAGGGCG
GGCCYAGCYWY

GGCAAGGCCC
CYGGWYCGYG
ACAACACCWY
AACACCGYGY
GCWGGACAAG
ACAYCAGCGG
CGGCWYGAACG
GGAGCYGGGC
WYGGGCWYCAY
WGCYGCAYGA
CAGCWGCWGC
WGAAGCWGCA
CYYGCCCcCwy

ACWWYCCCCG
ACCCAGCGGA
CGYGAGCGGC
ACGAYCCCCWY
WACWYCAAGA
CAYCAACGCC
AGGYGGCCAA
AAGWACGAGC
CGCCGGCCYG
CCAGCYGCYG
AAGWYYCGACG
CYACACCYGA
GGGCCYCCCC

GGAGGGCGYG
ACWYCWACGA
AACYGCGACG
GCAGCCCGAG
AYCACACCAG
AGCGYGGYGA
GAACCYGAAC
AGWACAYCAA
AYCGCCAYCG
CAGCWGCCYG
AGGACGACAG
YAAVYAGGCYG

YYCGYGAGCA
GCCCCAGAYC
WGGYWGAWCGG
CWGGACAGCY
CCCCGACGYG
ACAWCCAGAA
GAGAGCCWYGA
GWGGCCCYWGG
WGAYGGYGAC
AAGGGCYGWY
CGAGCCCGYG
GAGCCYCGGY

CCAGCCCCYC

CYCccccwycce

WYGCACCCGYA

CCCCCGYGGY

CYWYGAAYAA

AGYCYGAGYG
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