Antibody discovery from
human patients

(A.K.A Antibody mining)
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Introduction Results

COVID-19 is a contagious disease caused by the coronavirus SARS-CoV-2. In

ELISA Antibody Binding Heatmap (Samples 1-24) ELISA Antibody Binding Heatmap (Samples 25-48)

January 2020, the disease spread worldwide, resulting in the COVID-19 - | < [T

pandemic- - -- - -- eV eLveEseeasvvarersinriscaa s N
In this project our team focuses mostly on impact of certain heavy chains on the === == | AA )
binding. To do that, RNA of coronavirus-specific antibodies is extracted from B- - . i MMM
cells of a patient who had recovered from the virus. Using this RNA, we - T T
synthesized the antibodies in vitro and found out which bind to the RBD of the == ““‘“
virus. The results of our research may help the healthcare industry, as coronavirus - " a3

constantly evolves and new vaccines should be produced. a | o o S26 heavy chain sequence with CDRs
COVID-19 - nHdekumsa, Bbi3BaHHAA KopoHaBmpycoMm SARS-CoV-2. B aHBape i == i | marked (beige)

2020 ropa 3abosieBaHMe pPacnpoCTPaHMIOCh MO BCEMY MUPY, YTO MPUBEJIO K f, == 5 CDR (Complementarity
nanaemnn COVID-19. - Determining Region) - segments

B 3ToM npoekTe  Hawa  KOMAHAd  www s ] of the variable chains in
pokycupyeTca B nepeylo  ouepedb Ha ) -=- antibodies, by which they bind
BJIMSAHUW TAXKENbIX Lenen Ha 3Ty cBa3b. PHK | - to their specific antigen. Their
aHTUTeN, cneumduyHbIX K KOpoHWaswpycy, ../~ * L structure determines the
6blan BblgesieHbl M3 B-KNeToK NaumeHTa, om. « binding activity of the antibody.
nepeb6osieBlIEro BMPYCOM. Mcnosb3ys 3Ty = ==-
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NOCMOTPENN, Kakme M3 HUX Jydlle BCero Antibody Measurement R oy arsuromd” E?fbatsw ceizs | 27a/u9N)  2/94(0%)  Plsfpis
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Sbjct 2 AGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGAGACTCT 61

cBA3bIBatoTCA ¢ RBD KOpOHaBupyca.

Pe3ynbTaThbl HaLlero nccnenoBaHMA MOryT NOMOYb cncreme
31pAaBOOXPaHeHNA, TaK KaK KOPOHAaBMPYC MNOCTOAHHO >SBOJIIOLMOHUPYET,
c/ieaoBaTesibHO, A0/1KHbI MPOM3BOANTLCA N HOBble BAKLMHbI.

Methods

Query 62  CCTGTGCAGCCTCTGGATTCACCTTCAATAACTATGGCATGCACTGGGTCCGCCAGGCTC 121
LLLCLLEELLEELLEE LR LR L L ELEL L L LT ]

Sbjct 62  CCTGTGCAGCCTCTGGATTCACCTTCAGTAACTATGGCATGCACTGGGTCCGCCAGGCTC 121
Query 122 CAGGCAAGGGGCTGGAGTGGGTGGCAGTTATCACATATGATGGAAATATTGACTATTACG 181
Sojct 122 CAGGLANGGOOLTOOAGTOGSTEGLASTTATATCATATOATGOAGTARTSARTACTATS 151
Query 182 CAGGCTCCGTGAAGGGCCGATTCAGCATCTCCAGAGACAACTCCAAGAACATICG=TGTTT 240
Sbjct 182 CAGALTCLOTOMGOSLLGATTACATICAGAGALAATTCCAGARCA-ACCTGTAT 240
Query 241 CTGCAAATGAACAGCCTGAGAGTTGAAGACACGGCTGTATATTACTGTGCGAAA 294

, LELCEEELEEEEELEEE R L L]
Sbjct 241 CTGCAAATGAACAGCCTGAGAGTTGAGISACACGGCTGTGTATTACTGTGCGAAA 294

PO08 044 antibody Graham et al., 2021, Immunity

BLAST alignment of antibody S26
and PO08_044, with CDRs (beige)
and mismatches (red)

Antibodies RNA
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b TTTTTTTTTT S26 Fab-region AlphaFold 3D
_____ J;'ﬁ'ﬁ';" structure
B-cells with COVID-19 specific h Fab-region of the antibody
antibodies extraction cDNA synthesis consists of 2 variable domains
and 2 first constant domains
of a heavy and a light chain
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Gibson assembly Amplification of cDNA of CO n c I u s i O n s

heavy chains and plasmid
- 4 backbone
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As part of this study, we have successfully isolated an antibody demonstrating high

O OQ binding affinity to SARS-CoV-2. Comprehensive nucleotide sequence analysis
~ @ &ﬁ revealed its high-similarity with a previously characterized antibody .

2 Wi 1% VN o The developed antibody extraction methodology shows promising potential for

U U b Py D &J bl broader applications, extending beyond SARS-CoV-2 to enable production of

therapeutic antibodies against other viral pathogens.

B xoae npoBeAEHHbIX WccnefoBaHMM HamMu  6bl10  BblaesieHO aHTUTenNo,
obnapatouiee BblcOKOUM adPPuHHOCTBIO K SARS-CoV-2. lpoBeaéHHbIM aHANU3
HYKJ1eOTMAHOW MOC/1Ie0BaTe/IbHOCTU BbIABUT €€ BbICOKYIO CXOXeCTb C paHee

Plasmid transformation and extraction

Positivelyjch'arged v

poeenimne (€0 OMNWCAHHbIM aHTUTEJIOM.
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SHS;J\,\@ , [lepcrnekTuBbl NMPpUMeHeHnA pa3paboTaHHOM MeTOAMKWM SKCTPAKUMW aHTUTEesN He
(4

OrpaHNYMBAOTCA UCKNOUYMUTENIbHO SARS-CoV-2 M Moryt ObiTb paclivMpeHbl AS
CO3/aHMNA TepaneBTUYECKNX aHTUTEN NPOTUB APYIrMX BUPYCHbLIX NATOreHoB.
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