
Humanization of Mouse Antibodies Targeting 
SARS-CoV-2 RBD

Гуманизация антител мышей, направленных на SARS-CoV-2 RBD

ABSTRACT
Humanisation is a method of modifying animal antibodies by combining 
human and non-human sequences in order to make them suitable for 
therapeutical use. The main goal is to keep strong antigen binding while 
avoiding immune rejection. This involves careful design of antibody 
regions, including both the complementarity-determining regions 
(CDRs) and frameworks (FRs). Here, we tested different humanised 
variants of SARS-CoV-2-specific XR51 antibody and found a version that 
features the least mouse sequences while retaining original binding 
strength.
Гуманизация - это метод модификации животных антител, чтобы сделать их 
пригодными для терапевтического использования. Основная цель - сохранить 
сильное связывание антигена и при этом избежать иммунного отторжения.  Для 
этого необходимо продумать дизайн участков антитела, включая как области, 
определяющие комплементарность (CDR), так и фрэймворки (FR).  Мы 
протестировали разные варианты гуманизированных  SARS-CoV-2-специфичных 
XR51 антител и нашли версию, которая как содержит в себе минимум участков 
мыши, так и сохраняет силу связывания.

INTRODUCTION To reduce immune responses to 
foreign antibodies, we kept 
mouse CDRs and replaced the 
surrounding framework regions 
(FRs) with human ones. 
However, replacing all four 
mouse FRs led to a loss of 
antigen binding. This showed 
that some mouse FRs contribute 
directly to binding. We then 
tested different combinations of 
mouse and human FRs to find 
versions that preserved binding 
and minimized rejection.

METHODS

RESULTS

CONCLUSIONS
FR 2 and middle part of FR 3 are crucial for antigene binding
Antibody UM2U can be tested in vivo and perhaps be used as 
a treatment in future
Identical scheme can be applied to other viruses

Framework 2 имеет решающее значение для связывания антигенов 
Антитело UM2U можно протестировать in vivo и, возможно, 
использовать в качестве лечения в будущем
Идентичная схема может быть применена к другим вирусам

We detected the highest level of binding in UM2U, 
some binding in UMUM, UMU2, UM3 and a little 
binding in M2U2, M2UM, M3U. Thus, we can conclude 
that FR2 is essential for binding affinity.

Picture2. The image shows the methods applied during the project.

1. Fragments PCR.                      5. HEK transfection
2. Cloning                               6. ELISA
3. Bacterial transformation             7. Spectrophotometry 
4. Plasmid extraction and colony PCR 

Picture1 Picture shows  a schematic and 3D 
representation of an antibody structure, 
specifically the UM2U antibody

Graph2 Graph shows a comparison of ED50 values for our antibody mutants relative 
to the positive control (msH-msL).

Graph1 Graph is display, a heatmap illustrating the binding affinity of antibodies to 
the RBD on the left, while the right side depicts the specific composition of human 
and murine framework regions (FRs) within each construct, enabling a comparative 
analysis of structural contributions to antigen recognition.
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