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Supplementary Figure 1 Sample collection and course of treatment.

Nasopharyngeal swabs were collected before treatment (day 0) and days 12, 19, 

23, 37, 43, 48, 58, and 71 after the treatment. Sotrovimab infusion was performed 

at day 0. Dexamethasone and remdesivir were administrated between day 6 and 

day 42 and between day 8 and day 17, respectively.

Sotrovimab

RDV

Dexamethasone

IPPV

Hemodialysis

RDV : remdesivir,  IPPV : invasive positive pressure ventilation.

(day 8 - day 17)

(day 6 - day 42)

(day 13 - day 16)

(day 9 - day 28)

N/A

0

(day 0)



Day 12 Day 19

Primer 1

Primer 2

Primer 3

Supplementary Figure 2 Nucleotides of residue 340 at S protein indicated 

mixed population by sanger sequencing.

The RBD region of S gene was sequenced on days 0 to 23. Three types of 

sequencing primers (primer 1-3) were used and three peaks at 22577-22582 

(GGTGAA) were indicated. Arrows indicate mixed signals.

Day 23Day 0

GAA(S:E340) → AAA(K), GTA(V), GCA(A)



Supplementary Table1. Detected mutaions in viral genomes and amino acid mitations

0 12 19 23 37 43 48 58
Gene symbol Protein products

5'UTR A27C
5'UTR G210T G210T G210T G210T G210T G210T G210T G210T
5'UTR C241T C241T C241T C241T C241T C241T C241T C241T
ORF1a nsp2 ORF1a:V378L nsp2:V198L G1397T G1397T G1397T G1397T G1397T G1397T G1397T G1397T
ORF1a nsp2 ORF1a:L631I nsp2:L451I C2156A C2156A C2156A C2156A
ORF1a nsp2 C2509T C2509T C2509T C2509T C2509T C2509T C2509T C2509T
ORF1a nsp3 C3037T C3037T C3037T C3037T C3037T C3037T C3037T C3037T
ORF1a nsp3 C3241T C3241T C3241T C3241T C3241T C3241T C3241T C3241T
ORF1a nsp3 ORF1a:E1209G nsp3:E391G A3891G A3891G A3891G A3891G
ORF1a nsp3 ORF1a:A1306S nsp3:A488S G4181T G4181T G4181T G4181T G4181T G4181T G4181T G4181T
ORF1a nsp3 C4586T C4586T C4586T C4586T C4586T C4586T C4586T C4586T
ORF1a nsp3 C5239T C5239T C5239T C5239T C5239T C5239T
ORF1a nsp3 C5365T C5365T C5365T C5365T C5365T C5365T C5365T C5365T
ORF1a nsp3 ORF1a:V1750A nsp3:V932A T5514C T5515C T5514C T5514C T5514C T5514C T5514C T5514C
ORF1a nsp3 ORF1a:E1909D nsp3:P1228L G5592T
ORF1a nsp3 ORF1a:P2046L nsp3:V1339F C6402T C6402T C6402T C6402T C6402T C6402T C6402T C6402T
ORF1a nsp3 C6730T C6730T C6730T C6730T C6730T C6730T C6730T C6730T
ORF1a nsp3 ORF1a:P2287S nsp3:P1469S C7124T C7124T C7124T C7124T C7124T C7124T C7124T C7124T
ORF1a nsp3 A7291G
ORF1a nsp4 C8986T C8986T C8986T C8986T C8986T C8986T C8986T C8986T
ORF1a nsp4 ORF1a:V2930L nsp4:V167L G9053T G9053T G9053T G9053T G9053T G9053T G9053T G9053T
ORF1a nsp4 ORF1a:R3012K nsp4:R249K G9300A G9300A G9300A G9300A
ORF1a nsp4 ORF1a:T3255I nsp4:T492I C10029T C10029T C10029T C10029T C10029T C10029T C10029T C10029T
ORF1a nsp5 : 3C-like proteinase ORF1a:D3526E nsp5:D263E T10843G T10843G T10843G T10843G T10843G T10843G T10843G T10843G
ORF1a nsp6 ORF1a:T3646A nsp6:T77A A11201G A11201G A11201G A11201G A11201G A11201G A11201G A11201G
ORF1a nsp6 A11332G A11332G A11332G A11332G A11332G A11332G A11332G A11332G
ORF1a nsp7 C11986A C11986A C11986A C11986A C11986A C11986A C11986A C11986A
ORF1a nsp9 C12974T C12974T
ORF1a nsp10 ORF1a:L4391F nsp10:L66F C13436T C13436T C13436T C13436T C13436T
ORF1b nsp12 : RNA-dependent RNA polymerase (RdRp) ORF1b:P314L nsp12:P323L C14408T C14408T C14408T C14408T C14408T C14408T C14408T C14408T
ORF1b nsp12 : RNA-dependent RNA polymerase (RdRp) ORF1b:G662S nsp12:G671S G15451A G15451A G15451A G15451A G15451A G15451A G15451A G15451A
ORF1b nsp12 : RNA-dependent RNA polymerase (RdRp) ORF1b:V783I nsp12:V792I # G15814A G15814A G15814A G15814A G15814A
ORF1b nsp13 : helicase ORF1b:P1000L nsp13:P77L C16466T C16466T C16466T C16466T C16466T C16466T C16466T C16466T
ORF1b nsp13 : helicase ORF1b:R1078C nsp13:R155C C16699T C16699T C16699T C16699T
ORF1b nsp13 : helicase ORF1b:R1502K nsp13:R579K G17972A G17972A G17972A G17972A
ORF1b nsp14 : 3'-to-5' exonuclease A18366G A18366G A18366G A18366G A18366G
ORF1b nsp14 : 3'-to-5' exonuclease ORF1b:A1868V nsp14:A371V C19070T C19070T C19070T C19070T C19070T C19070T C19070T C19070T
ORF1b nsp14 : 3'-to-5' exonuclease ORF1b:A1918V nsp14:A420V C19220T C19220T C19220T C19220T C19220T C19220T C19220T C19220T
ORF1b nsp15 : endoRNAse ORF1b:V2287I nsp15:V236I G20326A G20326A G20326A G20326A

S Spike protein S:T19R C21618G C21618G C21618G C21618G C21618G C21618G C21618G C21618G
S Spike protein S:T95I C21846T C21846T C21846T C21846T C21846T C21846T C21846T C21846T
S Spike protein S:I101T T21864C T21864C T21864C T21864C
S Spike protein S:G142D G21987A G21987A G21987A G21987A G21987A G21987A G21987A G21987A
S Spike protein S:D178N G22094A G22094A G22094A G22094A
S Spike protein S:E340K G22580A
S Spike protein S:E340A A22581C A22581C A22581C A22581C A22581C
S Spike protein S:Q414R A22803G A22803G A22803G A22803G A22803G A22803G A22803G A22803G
S Spike protein S:L452R T22917G T22917G T22917G T22917G T22917G T22917G T22917G T22917G
S Spike protein S:T478K C22995A C22995A C22995A C22995A C22995A C22995A C22995A C22995A
S Spike protein S:S494P T23042C T23042C T23042C T23042C
S Spike protein S:D614G A23403G A23403G A23403G A23403G A23403G A23403G A23403G A23403G
S Spike protein S:P681R C23604G C23604G C23604G C23604G C23604G C23604G C23604G C23604G
S Spike protein S:D950N G24410A
S Spike protein C24865T C24865T C24865T C24865T

ORF3a ORF3a ORF3a:S26L C25469T C25469T C25469T C25469T C25469T C25469T C25469T C25469T
ORF3a ORF3a C25539T C25539T C25539T C25539T
ORF3a ORF3a ORF3a:A54S G25552T G25552T G25552T G25552T G25552T G25552T G25552T G25552T
ORF3a ORF3a C25701T C25701T C25701T C25701T C25701T C25701T C25701T C25701T
ORF3a ORF3a G25737A G25737A G25737A G25737A G25737A G25737A G25737A G25737A

M Membrane glycoprotein M:I82T T26767C T26767C T26767C T26767C T26767C T26767C T26767C T26767C
ORF7a ORF7a ORF7a:V82A T27638C T27638C T27638C T27638C T27638C T27638C T27638C T27638C
ORF7a ORF7a ORF7a:T120I C27752T C27752T C27752T C27752T C27752T C27752T C27752T C27752T
ORF7b ORF7b ORF7b:T40I C27874T C27874T C27874T C27874T C27874T C27874T C27874T C27874T
ORF8 ORF8 ORF8:P93S C28170T C28170T C28170T C28170T C28170T C28170T C28170T

N Nucleocapsid phosphoprotein N:R10Q G28302A
N Nucleocapsid phosphoprotein N:A90S G28541T G28541T G28541T G28541T G28541T G28541T G28541T G28541T
N Nucleocapsid phosphoprotein N:S202N G28878A G28878A G28878A G28878A
N Nucleocapsid phosphoprotein N:R203M G28881T G28881T G28881T G28881T G28881T G28881T G28881T G28881T
N Nucleocapsid phosphoprotein N:G215C G28916T G28916T G28916T G28916T G28916T G28916T G28916T G28916T
N Nucleocapsid phosphoprotein C29144T C29144T C29144T C29144T C29144T C29144T C29144T C29144T
N Nucleocapsid phosphoprotein N:D377Y G29402T G29402T G29402T G29402T G29402T G29402T G29402T G29402T

3'UTR  G29742T G29742T G29742T G29742T G29742T G29742T G29742T G29742T
# nt: G15814A (ORF1b:V783I, RdRp:V792I) was detected in approximately 8% of sequences on day 19.

Days since  treatmen intiation

Mutations in viral genomeAmino acid mutaion



Supplementary Table2 Evaluation of escape ability of single amino acid substitutions at 

residues 340, 337, 346, and 494 of the spike gene against to sotrovimab using DMS analysis

Variants Codon Mutation Type of mutation Escape value #

E340 GAA Wild type - 1

E340 GAG A to G Transition 1

K340 AAA G to A Transition 1.36

G340 GGA A to G Transition 1.18

A340 GCA A to C Transversion 1.68

V340 GTA A to T Transversion 1.43

Q340 CAA G to C Transversion 1.47

D340 GAT A to T Transversion 0.81

D340 GAC A to C Transversion 0.81

*340 TAA A to C Transversion 0.41

P337 CCT Wild type - 1

S337 TCT C to T Transition 0.83

L337 CTT C to T Transition 0.95

P337 CCC T to C Transition 1

A337 GCT C to G Transversion 0.72

T337 ACT C to A Transversion 0.78

R337 CGT C to G Transversion 1.61

H337 CAT C to A Transversion 0.89

P337 CCG T to G Transversion 1

P337 CCA T to A Transversion 1

R346 AGA Wild type 1

G346 GGA A to G Transition 0.87

K346 AAA G to A Transition 0.87

R346 AGG A to G Transition 1

*346 TGA A to T Transversion N/A

R346 CGA A to C Transversion 1

I346 ATA G to T Transversion 0.65

T346 ACA G to C Transversion 1.21

S346 AGT A to T Transversion 1.11

S346 AGC A to C Transversion 1.11

S494 TCA Wild type 1

P494 CCA T to C Transition 0.97

L494 TTA C to T Transition 0.82

S494 TCG A to G Transition 1

A494 GCA T to G Transversion 0.93

T494 ACA T to A Transversion 0.97

*494 TGA C to G Transversion 0.63

*494 TAA C to A Transversion 0.63

S494 TCT A to T Transversion 1

S494 TCC A to C Transversion 1

# The escape value was calculated as previously described [11] and in the Materials and Methods.
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