
RESEARCH ARTICLES

VOL. 18 № 1 (68) 2026 | ACTA NATURAE | S-1

SUPPLEMENTARY MATERIALS R. R. MINTAEV, ET AL. “ADMINISTRATION OF RAAV ENCODING MONOCLONAL 
ANTIBODIES PROTECTS MICE CHALLENGED WITH A LETHAL DOSE OF H3N2 INFLUENZA VIRUS AND NEUTRALIZES H1 
AND H3 STRAINS”

Table S1. Sequences of the variable heavy (V
H
) and variable light chains (V

L
) of anti-influenza antibodies

Antibody, 
chain Amino acid sequence Amino acid sequence 

source Coding sequence (5′→3′)

C585, VH

QVQLQESGPGLVKPSETLS
LTCAVSGASISSFYWSWIR
QSPGKGLEWIAYIYYSGKT
QYNPAVTGRATISLQNWN
NHVALRVNSVTAADTAIY
SCARHTLAYHYDDEGYMQ
PGDAFDLWGQGTMVTVSS

Protein Data Bank
https://www.rcsb.org/

6PDX

CAGGTGCAGCTGCAGGAGtctGGCCCtGGCCTG
GTGAAGCCCtctGAGACCCTGAGCCTGACCTGt
GCtGTGtctGGaGCCAGCATCAGCAGCTTCTACT
GGAGCTGGATCAGACAGAGCCCtGGCAAGGGC
CTGGAGTGGATtGCCTACATCTACTACtctGGCA
AGACCCAGTACAACCCtGCtGTGACaGGCAGAG
CCACCATCAGCCTGCAGAACTGGAACAACCAt
GTGGCCCTGAGAGTGAACtctGTGACaGCtGCaG
ACACaGCCATCTACAGCTGtGCCAGACACACCC
TGGCCTACCACTAtGAtGAtGAGGGCTACATGCA
GCCtGGaGAtGCCTTtGACCTGTGGGGCCAGGGC

ACCATGGTGACaGTGAGCtct

C585, VL

QSVLTQPPSVSAPAGQMV
TIPCSGSSSDIGKSFVSWY
QQLPGTAPKLVIYDNNKR
PSGIPDRFSGSKSGTSATL
GITGLQTGDEAVYYCGTW
DSSLIWVFGGGTKLTVLG

Protein Data Bank
https://www.rcsb.org/

6PDX

CAGtctGTGCTGACCCAGCCCCCCtctGTGAGtG
CCCCtGCtGGCCAGATGGTGACCATCCCCTGCt
ctGGCAGCAGCtctGACATtGGCAAGAGCTTtGT
GAGCTGGTACCAGCAGCTGCCtGGCACaGCCC
CCAAGCTGGTGATCTAtGACAACAACAAGAGA
CCCtctGGCATCCCtGACAGATTCtctGGCAGCAA
GtctGGCACCtctGCCACCCTGGGCATCACaGGC
CTGCAGACaGGaGAtGAGGCtGTGTACTACTGt
GGCACCTGGGACAGCAGCCTGATCTGGGTGT
TtGGaGGaGGCACCAAGCTGACaGTGCTGGGC

1G01, VH

DEVQLVESGGRALRPGGS
LRLSCAASGFKFDDYAMS
WVRQVPGKGLEFVSGLN
WNGDITAYTDSVKGRFTV
SRDNAKNSLYLHINSPKP
EDTALYYCARTSSWGDYT
RGPEPKITWYFDLWGRGT

LVTVSS

Protein Data Bank
https://www.rcsb.org/

6Q23

GAtGAGGTGCAGCTGGTGGAGtctGGaGGCAGA
GCCCTGAGACCtGGaGGCAGCCTGAGACTGAG
CTGtGCtGCCtctGGCTTCAAGTTtGAtGACTAtGC
CATGAGCTGGGTGAGACAGGTGCCtGGCAAGG
GCCTGGAGTTtGTGtctGGCCTGAACTGGAAtGG
aGACATCACaGCCTACACaGACtctGTGAAGGGC
AGATTCACaGTGAGCAGAGACAAtGCCAAGAA
CAGCCTGTACCTGCACATCAACAGCCCCAAGC
CtGAGGACACaGCCCTGTACTACTGtGCCAGAA
CCAGCAGCTGGGGaGACTACACCAGAGGCCCtG
AGCCCAAGATCACCTGGTACTTtGACCTGTGGG

GCAGAGGCACCCTGGTGACaGTGAGCtct

1G01, VL

DDIQLTQSPSFLSASVGDR
ITITCRASQGIDGYLAWYQ
QRPGKAPNLLIYAASLLQS
GVPSRFSGSGYGTEFTLTI
SSLQPEDFATYYCQHLDSY

PLFTFGPGTKVDIK

Protein Data Bank
https://www.rcsb.org/

6Q23

GAtGACATCCAGCTGACCCAGAGCCCCAGCTTC
CTGtctGCCAGtGTGGGaGACAGAATCACCATCA
CCTGCAGAGCCAGCCAGGGCATtGAtGGCTACC
TGGCCTGGTACCAGCAGAGACCtGGCAAGGCC
CCCAACCTGCTGATCTAtGCtGCCAGCCTGCTG
CAGtctGGaGTGCCCAGCAGATTCtctGGCAGtGG
CTAtGGCACaGAGTTCACCCTGACCATCAGCAG
CCTGCAGCCtGAGGACTTtGCCACCTACTACTG
CCAGCACCTGGACAGCTACCCCCTGTTCACCT

TtGGCCCtGGCACCAAGGTGGACATCAAG

MEDI8852, 
VH

QVQLQQSGPGLVKPSQTL
SLTCAISGDSVSSYNAVW
NWIRQSPSRGLEWLGRT
YYRSGWYNDYAESVKSR
ITINPDTSKNQFSLQLNSV
TPEDTAVYYCARSGHITV
FGVNVDAFDMWGQGTM

VTVSS

Protein Data Bank
https://www.rcsb.org/

5JW4

CAGGTGCAGCTGCAGCAGtctGGCCCtGGCCTGG
TGAAGCCCAGCCAGACCCTGAGCCTGACCTGtG
CCATCtctGGaGACtctGTGAGCAGCTACAAtGCtG
TGTGGAACTGGATCAGGCAGAGCCCCAGCAGG
GGCCTGGAGTGGCTGGGCAGGACCTACTACAG
GtctGGCTGGTACAAtGACTAtGCtGAGtctGTGAA
GAGCAGGATCACCATCAACCCtGACACCAGCAA
GAACCAGTTCAGCCTGCAGCTGAACtctGTGAC
CCCtGAGGACACaGCtGTGTACTACTGtGCCAGG
tctGGCCACATCACaGTGTTtGGaGTGAAtGTGGA
tGCCTTtGACATGTGGGGCCAGGGCACCATGGT

GACaGTGAGCtct
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Antibody, 
chain Amino acid sequence Amino acid sequence 

source Coding sequence (5′→3′)

MEDI8852, VL

DIQMTQSPSSLSASVGDRV
TITCRTSQSLSSYTHWYQQ
KPGKAPKLLIYAASSRGS
GVPSRFSGSGSGTDFTLTI
SSLQPEDFATYYCQQSRTF

GQGTKVEIK

Protein Data Bank
https://www.rcsb.org/

5JW4

GACATCCAGATGACCCAGAGCCCCAGCAGCCT
GtctGCCtctGTGGGaGACAGGGTGACCATCACCT
GCAGGACCAGCCAGAGCCTGAGCAGCTACACC
CACTGGTACCAGCAGAAGCCtGGCAAGGCCCC
CAAGCTGCTGATCTAtGCtGCCAGCAGCAGGGG
CtctGGaGTGCCCAGCAGGTTCtctGGCAGtGGCtc
tGGCACaGACTTCACCCTGACCATCAGCAGCCT
GCAGCCtGAGGACTTtGCCACCTACTACTGCCA
GCAGAGCAGGACCTTtGGCCAGGGCACCAAGG

TGGAGATCAAG

CR9114, VH

QVQLVQSGAEVKKPGSSV
KVSCKSSGGTSNNYAISW
VRQAPGQGLDWMGGISPI
FGSTAYAQKFQGRVTISAD
IFSNTAYMELNSLTSEDTA
VYFCARHGNYYYYSGMD

VWGQGTTVTVSS

Protein Data Bank
https://www.rcsb.org/

4FQV

CAGGTGCAGCTGGTGCAGtctGGaGCtGAGGTG
AAGAAGCCtGGCAGCtctGTGAAGGTGAGCTGC
AAGAGCtctGGaGGCACCAGCAACAACTAtGCCA
TCAGCTGGGTGAGGCAGGCCCCtGGCCAGGGC
CTGGACTGGATGGGaGGCATCAGCCCCATCTT
tGGCAGCACaGCCTAtGCCCAGAAGTTCCAGGG
CAGGGTGACCATCtctGCtGACATCTTCAGCAAC
ACaGCCTACATGGAGCTGAACAGCCTGACCtctG
AGGACACaGCtGTGTACTTCTGtGCCAGGCAtG
GCAACTACTACTACTACtctGGCATGGAtGTGTG

GGGCCAGGGCACCACaGTGACaGTGAGCtct

CR9114, VL

QSALTQPPAVSGTPGQRVT
ISCSGSDSNIGRRSVNWYQ
QFPGTAPKLLIYSNDQRPS
VVPDRFSGSKSGTSASLAI
SGLQSEDEAEYYCAAWDD
SLKGAVFGGGTQLTVLG

Protein Data Bank
https://www.rcsb.org/

4FQV

CAGtctGCCCTGACCCAGCCCCCtGCtGTGtctGGC
ACCCCtGGCCAGAGGGTGACCATCAGCTGCtctG
GCtctGACAGCAACATtGGCAGGAGGtctGTGAAC
TGGTACCAGCAGTTCCCtGGCACaGCCCCCAAG
CTGCTGATCTACAGCAAtGACCAGAGGCCCtctG
TGGTGCCtGACAGGTTCtctGGCAGCAAGtctGGC
ACCtctGCCAGCCTGGCCATCtctGGCCTGCAGtct
GAGGAtGAGGCtGAGTACTACTGtGCtGCCTGGG
AtGACAGCCTGAAGGGaGCtGTGTTtGGaGGaGG

CACCCAGCTGACaGTGCTGGGC

MHAA4549A, 
VH

EVQLVESGGGVVQPGKSL
RLSCAASGLTFSSYAVHW
VRQAPGKGLEWVTLISYD
GANQYYADSVKGRFTISR
DNSKNTVYLQMNSLRPED
TAVYYCAVPGPVFGIFPPW

SYFDNWGQGILVTVSS

KEGG DRUG 
Database

https://www.kegg.jp/
kegg/drug/

D11381

GAGGTGCAGCTGGTGGAGtctGGaGGaGGTGTG
GTGCAGCCTGGCAAGAGCCTGAGGCTGAGCTG
TGCTGCCtctGGCCTGACCTTCAGCAGCTAtGCtG
TGCACTGGGTGAGGCAGGCCCCtGGCAAGGGC
CTGGAGTGGGTGACCCTGATCAGCTAtGAtGGa
GCCAACCAGTACTAtGCtGACtctGTGAAGGGCA
GGTTCACCATCAGCAGGGACAACAGCAAGAAC
ACaGTGTACCTGCAGATGAACAGCCTGAGGCCt
GAGGACACaGCtGTGTACTACTGtGCtGTGCCtG
GCCCtGTGTTtGGCATCTTCCCCCCCTGGAGCTA
CTTtGACAACTGGGGCCAGGGCATCCTGGTGA

CaGTGAGCtct

MHAA4549A, 
VL

EIVLTQSPATLSVSPGERA
TLSCRASQVISHNLAWYQ
QKPGQAPRLLIYGASTRA
SGIPARFSGSGSGTDYTLT
ITSLQSEDFAVYYCQHYSN
WPPRLTFGGGTKVEIK

KEGG DRUG 
Database

https://www.kegg.jp/
kegg/drug/

D11381

GAGATtGTGCTGACCCAGAGCCCtGCCACCCTG
tctGTGAGCCCtGGaGAGAGGGCCACCCTGAGC
TGCAGGGCCAGCCAGGTGATCAGCCACAACCT
GGCCTGGTACCAGCAGAAGCCtGGCCAGGCCC
CCAGGCTGCTGATCTAtGGaGCCAGCACCAGG
GCCtctGGCATCCCtGCCAGGTTCtctGGCtctGGC
tctGGCACaGACTACACCCTGACCATCACCAGCC
TGCAGtctGAGGACTTtGCtGTGTACTACTGCCA
GCACTACAGCAACTGGCCCCCCAGGCTGACCT

TtGGaGGaGGCACCAAGGTGGAGATCAAG

COV2-2196, 
VH

QMQLVQSGPEVKKPGTSV
KVSCKASGFTFMSSAVQW
VRQARGQRLEWIGWIVIG
SGNTNYAQKFQERVTITR
DMSTSTAYMELSSLRSEDT
AVYYCAAPYCSSISCNDGF

DIWGQGTMVTVSS

KEGG DRUG 
Database

https://www.kegg.jp/
kegg/drug/

D11993

CAGATGCAGCTGGTGCAGTCTGGCCCTGAGGT
GAAGAAGCCTGGCACCTCTGTGAAGGTGAGCT
GCAAGGCCTCTGGCTTCACCTTCATGAGCTCTG
CTGTGCAGTGGGTGAGACAGGCCAGAGGCCAG
AGACTGGAGTGGATTGGCTGGATTGTGATTGG
CTCTGGCAACACCAACTATGCCCAGAAGTTCCA
GGAGAGAGTGACCATCACCAGAGACATGAGCA
CCAGCACAGCCTACATGGAGCTGAGCAGCCTG
AGATCTGAGGACACAGCTGTGTACTACTGTGCT
GCCCCCTACTGCAGCAGCATCAGCTGCAATGAT
GGCTTTGACATCTGGGGCCAGGGCACCATGGT

GACAGTGAGCAGC
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Antibody, 
chain Amino acid sequence Amino acid sequence 

source Coding sequence (5′→3′)

COV2-2196, 
VL

EIVLTQSPGTLSLSPGERA
TLSCRASQSVSSSYLAWYQ
QKPGQAPRLLIYGASSRAT
GIPDRFSGSGSGTDFTLTIS
RLEPEDFAVYYCQHYGSSR

GWTFGQGTKVEIK

KEGG DRUG 
Database

https://www.kegg.jp/
kegg/drug/

D11993

GAGATTGTGCTGACCCAGAGCCCTGGCACC
CTGAGCCTGAGCCCTGGAGAGAGGGCCAC
CCTGAGCTGCAGGGCCAGCCAGAGTGTGA
GCAGCAGCTACCTGGCCTGGTACCAGCAGA
AGCCTGGCCAGGCCCCCAGGCTGCTGATCT
ATGGAGCCAGCAGCAGGGCCACAGGCATCC
CTGACAGGTTCTCTGGCAGTGGCTCTGGCA
CAGACTTCACCCTGACCATCAGCAGGCTGG
AGCCTGAGGACTTTGCTGTGTACTACTGCC
AGCACTATGGCAGCAGCAGGGGCTGGACCT
TTGGCCAGGGCACCAAGGTGGAGATCAAG

Table S2. Protective activity of experimental samples in a mouse model of A/Aichi/2/1968 (H3N2)-induced pneumonia

Sample Animal survival rate, survived/total number Mortality, %

CR9114 8/10
(р1 = 0.001111; p2 = 0.01633) 20

MEDI8852 7/10
(р1 = 0.0023541; p2 = 0.0403) 30

MHAA4549A 10/10
(р1 = 0.000178; p2 = 0.00106) 0

C585 8/8
(р1 = 0.000743; p2 = 0.00333) 0

1G01 10/10
(р1 = 0.000178; p2 = 0,001069) 0

COV2-2196** 2/8**
(р1 = 0,32467) 75

Virus control* 2/22 90.9

*Virus control – non-immunized animals challenged with the virus. ** – control mice receiving the COV2-2196 antibody 
against SARS-CoV-2. p1 – p-value calculated using the Mantel–Cox test relative to the virus control. p2 – p-value esti-
mated using the Mantel–Cox test compared to the group receiving COV2-2196.
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