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MDTSKVYDPE... – Globin
METSKVYDPE... – ORF-1ab
MFTSKVYDPE... – ORF-S / ORF-6
MDTSKVYDPE... - ORF-3a
MYTSKVYDPE... – ORF-E
MATSKVYDPE... – ORF-M
MKTSKVYDPE... – ORF-7a / ORF-8
MITSKVYDPE... – ORF-7b
MSTSKVYDPE... – ORF-N

Figure S1. N-terminal modification of the Renilla luciferase coding region. Sequence alignment of the beginning of the Renilla coding region from the

SARS-CoV-2 5’UTRs construct used in the figure 3. As the nucleotide context of the AUG codon is conserved; this only induced a modification of the

second amino acid (indicated in bold).
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10         20         30         40         50         60         70         80
....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| 

MERS-CoV ATTTAAG--- --TGAATAGC TTGG---CTA TCTCACTTCC CCTCGTTCTC TTGCAGAACT TTGATTTTAA CGAACTTAAA
SARS-CoV-1 ATATTAGGTT TTTACCTACC CAGG--AAAA GCCAACCAAC C-TCGATCTC TTGTAGATCT GTTCTCTAAA CGAACTT---
SARS-CoV-2 ATTAAAGGTT TATACCTTCC CAGGTAACAA ACCAACCAAC TTTCGATCTC TTGTAGATCT GTTCTCTAAA CGAACTT---

90        100        110        120        130        140 150        160
....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....|

MERS-CoV TAAAAGCCCT GTTGTTTAGC GTATTGTTGC ACTTGTCTGG TGGGATTGTG GCATTAATTT GCCTGCTCAT CTAGGCAGTG
SARS-CoV-1 TAAAATCTGT GTAG-CTGTC GCTCGGCTGC A--TGCCTAG TG-------- ---------- -------CAC CTACGCAG—-
SARS-CoV-2 TAAAATCTGT GTGG-CTGTC ACTCGGCTGC A--TGCTTAG TG-------- ---------- -------CAC TCACGCAG—

170        180        190        200        210        220        230        240
....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| 

MERS-CoV GACATATGCT CAACACTGGG TATAATTCTA ATTGA----A TAC------- -------TAT TTTTCAG--- --TTAGAGCG
SARS-CoV-1 ----TATAAA CAATAATAAA TTTTACTGTC GTTGACAAGA AACGAGTAAC TCGTCCCTCT TCTGCAGACT GCTTACGGTT
SARS-CoV-2 ----TATAAT TAATAACTAA --TTACTGTC GTTGACAGGA CACGAGTAAC TCGTCTATCT TCTGCAGGCT GCTTACGGTT

250        260        270        280        290        300        310      
....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ....|....| ..

MERS-CoV TCGTGTCTCT TGTACGTCTC GGTCA-CAAT ACAC---GGT TTCGTCCGGT GCGTGGCAAT TCGGGGCACA TC
SARS-CoV-1 TCGTCCGTGT TGCA---GTC GATCATCAGC ATACCTAGGT TTCGTCCGG- GTGTGAC--- -CGAAAGGTA AG
SARS-CoV-2 TCGTCCGTGT TGCA---GCC GATCATCAGC ACATCTAGGT TTCGTCCGG- GTGTGAC--- -CGAAAGGTA AG

Condé et al., revised Figure S2

Figure S2. SARS CoV-1/2 and MERS CoV gRNA 5’UTRs conservation. The sequences of the 5’UTR from the SARS-CoV type 1 and 2 and MERS-CoV

gRNA have been analyzed with a MUltiple Sequence Comparison by Log- Expectation (MUSCLE) using the default parameters. Nucleotide identity

has been highlighted in green for adenosine, blue for cytosine, red for tyrosine and grey for guanosine.
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Figure S3. 5’UTRORF1ab uORFs conservation. (A) The sequence of the 5’UTRORF1ab uORFs from SARS-CoV-1, SARS-CoV-2 and MERS-CoV were

analyzed with a MUltiple Sequence Comparison by Log- Expectation (MUSCLE) using the default parameters. (B) Percentage of identity between the

uORFs from 5’UTRs of MERS-CoV, SARS-CoV-1 and SARS-CoV-2 gRNAs resulting from a MUSCLE alignment.

10 
....|....| 

SARS-CoV-2 uORF MLSALTQYN-
SARS-CoV-1 uORF .P..P...KQ
MERS-CoV   uORF ..NTGYNS.-

A B

SARS-CoV-1

SARS-CoV-2

MERS-CoV SARS-CoV-1

11,11

33,33 66,67



Constructs # PCR 5'-3' Primers  Template
ATCTCTTGTAGATCTGTTCTCTAAACGAACATGGATCCTACTTCGAAAGTTTATG
AGATGTAAAGCTTGCATAAATGTTAT 
TAAGCAGGATCCTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAA
AGATGTAAAGCTTGCATAAATGTTAT 

TTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAGATGGATCCTACTTCGAAAGTTTATG
AGATGTAAAGCTTGCATAAATGTTAT 
AATTAATAACTAATTACTGTCGTTGACAGGACACGAGTAACTCGTCTATCTTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCG
AGATGTAAAGCTTGCATAAATGTTAT 
GTTCTCTAAACGAACTTTAAAATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGCAGTATAATTAATAACTAATTACTGTCGTTGACAG
AGATGTAAAGCTTGCATAAATGTTAT 
TAAGCAGAATTCAGATCTATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAACTTTAAAATCTGTG
AGATGTAAAGCTTGCATAAATGTTAT 
TAAGCAGGATCCTAATACGACTCACTATAGGCTAGCATTAAAGGTTTATACCTTCCCAGG
AGATGTAAAGCTTGCATAAATGTTAT 

ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCTCTAAACGAACATGGATCCTACTTCGAAAGTTTATG
AGATGTAAAGCTTGCATAAATGTTAT 
TAAGCAGGATCCCTCGAGTAATACGACTCACTATAGATATTAGGTTTTTACCTACCCAGG 
AGATGTAAAGCTTGCATAAATGTTAT 

TGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAGATGGATCCTACTTCGAAAGTTTATG
AGATGTAAAGCTTGCATAAATGTTAT 
ACCTACGCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCTTCTGCAGACTGCTTACGGTTTCGTCCGT
AGATGTAAAGCTTGCATAAATGTTAT 
TCGATCTCTTGTAGATCTGTTCTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATAAACAATAATAA
AGATGTAAAGCTTGCATAAATGTTAT 
TAAGCAGGATCCCTCGAGTAATACGACTCACTATAGATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCT
AGATGTAAAGCTTGCATAAATGTTAT 

ATTTAAGTGAATAGCTTGGCTATCTCACTTCCCCTCGTTCTCTTGCAGAACTTTGATTTTAACGAACATGGATCCTACTTCGAAAGTTTATG
AGATGTAAAGCTTGCATAAATGTTAT 
TAAGCAGGATCCCTCGAGTAATACGACTCACTATAGATTTAAGTGAATAGCTTGGCTATC
AGATGTAAAGCTTGCATAAATGTTAT 

TAGAGCGTCGTGTCTCTTGTACGTCTCGGTCACAATACACGGTTTCGTCCGGTGCGTGGCAATTCGGGGCACATCATGGATCCTACTTCGAAAGTTTATG
AGATGTAAAGCTTGCATAAATGTTAT 
AATTTGCCTGCTCATCTAGGCAGTGGACATATGCTCAACACTGGGTATAATTCTAATTGAATACTATTTTTCAGTTAGAGCGTCGTGTCTCTTGTA
AGATGTAAAGCTTGCATAAATGTTAT 
TAAAAGCCCTGTTGTTTAGCGTATTGTTGCACTTGTCTGGTGGGATTGTGGCATTAATTTGCCTGCTCATCTAGGC
AGATGTAAAGCTTGCATAAATGTTAT 
TCACTTCCCCTCGTTCTCTTGCAGAACTTTGATTTTAACGAACTTAAATAAAAGCCCTGTTGTTTAGCG
AGATGTAAAGCTTGCATAAATGTTAT 
TACGAAGGATCCTAATACGACTCACTATAGATTTAAGTGAATAGCTTGGCTATCTCACTTCCCCTCGTTCTCTTG 
AGATGTAAAGCTTGCATAAATGTTAT 

Table S1.  List of primers  used for the cloning of the SARS-CoV 1/2 and MERS-CoV leader and 5'UTRORF1ab.

PCR #5

pMERS-CoV
5'UTRORF1ab

Renilla

PCR #1

PCR #2 

PCR #3

PCR #4

PCR #1

PCR #2 

pSARS-CoV-1
5'UTRORF1ab

Renilla

PCR #1

PCR #2 

PCR #4

PCR #1

PCR #2 

pSARS-CoV-1
Leader_Renilla

pSARS-CoV-2
5'UTRORF1ab

Renilla

pSARS-CoV-2
Leader_Renilla

PCR #1

PCR #2 

PCR #3

pMERS-CoV
Leader_Renilla

pGlo-Renilla

PCR #1

pGlo-Renilla

PCR #1

PCR #2

PCR #3

PCR #4

PCR #1

PCR #2 

PCR #3

PCR #4

PCR #5

PCR #4

PCR #3

pGlo-Renilla

PCR #1

pGlo-Renilla

PCR #1

PCR #2

PCR #3

pGlo-Renilla

PCR #1

pGlo-Renilla

PCR #1

PCR #2



Constructs # PCR 5'-3' Primers  Template
TTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAGATGGAGACTTCGAAAGTTTATGATCCAG
TTCTCTGATATCTTCAGTTTGTGTC
AATTAATAACTAATTACTGTCGTTGACAGGACACGAGTAACTCGTCTATCTTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCG 
TTCTCTGATATCTTCAGTTTGTGTC
GTTCTCTAAACGAACTTTAAAATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGCAGTATAATTAATAACTAATTACTGTCGTTGACAG
TTCTCTGATATCTTCAGTTTGTGTC
TAAGCAGAATTCAGATCTATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAACTTTAAAATCTGTG
TTCTCTGATATCTTCAGTTTGTGTC
TAAGCAGGATCCTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAA
TTCTCTGATATCTTCAGTTTGTGTC

TGTAGATCTGTTCTCTAAACGAACAATGTTTACTTCGAAAGTTTATGATCCAG
TTCTCTGATATCTTCAGTTTGTGTC
TAAGCAGGATCCTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAAC
TTCTCTGATATCTTCAGTTTGTGTC

TGTAGATCTGTTCTCTAAACGAACTTATGGATACTTCGAAAGTTTATGATCCAG
TTCTCTGATATCTTCAGTTTGTGTC
TAAGCAGGATCCTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAAC
TTCTCTGATATCTTCAGTTTGTGTC

TGTAGATCTGTTCTCTAAACGAACTTATGTACACTTCGAAAGTTTATGATCCAG
TTCTCTGATATCTTCAGTTTGTGTC
TAAGCAGGATCCTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAAC
TTCTCTGATATCTTCAGTTTGTGTC

TGTAGATCTGTTCTCTAAACGAACTAAATATTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCAACTTCGAAAGTTTATGATCCAG
TTCTCTGATATCTTCAGTTTGTGTC
TAAGCAGGATCCTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAAC
TTCTCTGATATCTTCAGTTTGTGTC

GACCATTCCAGTAGCAGTGACAATATTGCTTTGCTTGTACAGTAAGTGACAACAGATGTTTACTTCGAAAGTTTATGATCCAG
TTCTCTGATATCTTCAGTTTGTGTC
CAGGTGACTCAGGTTTTGCTGCATACAGTCGCTACAGGATTGGCAACTATAAATTAAACACAGACCATTCCAGTAGCAGTG
TTCTCTGATATCTTCAGTTTGTGTC
TGTAGATCTGTTCTCTAAACGAACGCTTTCTTATTACAAATTGGGAGCTTCGCAGCGTGTAGCAGGTGACTCAGGTTTTGC
TTCTCTGATATCTTCAGTTTGTGTC
TAAGCAGGATCCTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAAC
TTCTCTGATATCTTCAGTTTGTGTC

TGTAGATCTGTTCTCTAAACGAACATGAAAACTTCGAAAGTTTATGATCCAG 
TTCTCTGATATCTTCAGTTTGTGTC
TAAGCAGGATCCTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAAC
TTCTCTGATATCTTCAGTTTGTGTC

TTATTGTTGCGGCAATAGTGTTTATAACACTTTGCTTCACACTCAAAAGAAAGACAGAATGATTACTTCGAAAGTTTATGATCCAG
TTCTCTGATATCTTCAGTTTGTGTC
TGTAGATCTGTTCTCTAAAAGAACTTTACTCTCCAATTTTTCTTATTGTTGCGGCAATAGTG
TTCTCTGATATCTTCAGTTTGTGTC
TAAGCAGGATCCTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAAC
TTCTCTGATATCTTCAGTTTGTGTC

TGTAGATCTGTTCTCTAAACGAACATGAAAACTTCGAAAGTTTATGATCCAG 
TTCTCTGATATCTTCAGTTTGTGTC
TAAGCAGGATCCTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAAC
TTCTCTGATATCTTCAGTTTGTGTC

TGTAGATCTGTTCTCTAAACGAACAAACTAAAATGTCTACTTCGAAAGTTTATGATCCAG 
TTCTCTGATATCTTCAGTTTGTGTC
TAAGCAGGATCCTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAAC
TTCTCTGATATCTTCAGTTTGTGTC

Table S2.  List of primers used for the cloning of the different 5'UTRs of the SARS-CoV-2 gRNA and sgRNAs

PCR #1

PCR #2

PCR #3

PCR #4

PCR #5

pSARS-CoV-2
5'UTR-ORF-1ab

Renilla

pSARS-CoV-2
5'UTR-ORF-S

Renilla

PCR #1

PCR #2

pSARS-CoV-2
5'UTR-ORF-3a

Renilla

PCR #1

PCR #2

pSARS-CoV-2
5'UTR-ORF-N

Renilla

PCR #1

PCR #2

pSARS-CoV-2
5'UTR-ORF-E

Renilla

PCR #1

PCR #2

pSARS-CoV-2
5'UTR-ORF-M

Renilla

PCR #1

PCR #2

pSARS-CoV-2
5'UTR-ORF-8

Renilla

PCR #1

pSARS-CoV-2
5'UTR-ORF-7a

Renilla

PCR #1

PCR #2

pSARS-CoV-2
5'UTR-ORF-7b

Renilla

PCR #3

PCR #4

pSARS-CoV-2
5'UTR-ORF-6

Renilla

PCR #1

PCR #2

PCR #1

PCR #2

pGlo-Renilla

pGlo-Renilla

PCR #1

PCR #2

PCR #3

PCR #4

pGlo-Renilla

PCR #1

pGlo-Renilla

PCR #1

PCR #1

pGlo-Renilla

PCR #1

pGlo-Renilla

PCR #1

PCR #1

pGlo-Renilla

PCR #1

pGlo-Renilla

PCR #1

PCR #2

pGlo-Renilla

pGlo-Renilla

PCR #2 PCR #1

PCR #3

PCR #2PCR #3



Constructs # PCR 5'-3' Primers  Template
TAAGCAGGATCCCTCGAGTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGT 
AAGCAGCCGAGTGACAGCCACACAGATTTTAAAGTTCGTTTAGAGAACAGATCTAC 
TGTGTGGCTGTCACTCGGCTGCTTGCTTAGTGCACTCACGCAG 
ACATCAGGATCCATCTTACCTTTCGGTCACACCC 
TAAGCAGGATCCCTCGAGTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGT 
ACATCAGGATCCATCTTACCTTTCGGTCACACCC 

TAAGCAGGATCCCTCGAGTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGT 
GTAATTATATTGTAATTATACTGCGTGAGTGCACTAAGCATG
AGTATAATTACAATATAATTACTGTCGTTGACAGGACACGAG
ACATCAGGATCCATCTTTCCTTTCGGACACACCCGGAC
TAAGCAGGATCCCTCGAGTAATACGACTCACTATAGATTAAAGGTTTATACCTTCCCAGGT 
ACATCAGGATCCATCTTTCCTTTCGGACACACCCGGAC

TCACTTCCCCTCGTTCTCTTGCAGAACTTTGATTTTAACGAACTTAAATAAAAGCCCTGTTGTTTAGCG
AGATGTAAAGCTTGCATAAATGTTAT 
TACGAAGGATCCTAATACGACTCACTATAGATTTAAGTGAATAGCTTGGCTATCTCACTTCCCCTCGTTCTCTTG 
AGATGTAAAGCTTGCATAAATGTTAT 
TAAAAGCCCTGTTGTTTAGCGTATTGTTGCACTTGTCTGGTGGGATTGTGGCAATAATTTGCCTGCTCATCTAGGCAGTGGACATTTGCTCAACACTGGG
AGATGTAAAGCTTGCATAAATGTTAT 

Table S3.  List of primers used for the cloning of the uORFs mutations

pSARS-CoV-2
5'UTR_Renilla

Mut-AUG-uORF

pSARS-CoV-2
5'UTR_Renilla
uORF-phase

pMERS-CoV
5'UTR_Renilla

Mut-AUG-uORF

PCR #1

PCR #2

PCR #3

PCR #1.1

PCR #1.2

PCR 2

PCR #1.1

PCR #1.2

PCR 2

PCR #1

PCR #2

pSARS-CoV-2_5'UTRORF1ab_Renilla

pSARS-CoV-2_5'UTRORF1ab_Renilla

pMERS-CoV_5'UTRORF1ab_Renilla

pSARS-CoV-2_5'UTRORF1ab_Renilla

PCR #1.1 and PCR #1.2

PCR #1.1 and PCR #1.2

pSARS-CoV-2_5'UTRORF1ab_Renilla


