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Abstract: With the advantages of low immunogenicity and long half-life, human monoclonal antibody has become an
indispensable biological agent in vivo. Immortalization of human B cells is a potential and effective method to obtain natural
human antibody library, which can provide a rich source for the preparation of human monoclonal antibodies. As there are
urgent problems to be solved in each platform, the preparation of antibodies based on human B cell immortalization is still
limited to the laboratory research stage. At present, there is a lack of a systematic review to clarify the advantages and
disadvantages of the existing human B cell immortalization antibody preparation platform and its feasibility analysis. This
paper reviews the research on the preparation of human monoclonal antibody based on human B cells immortalization, and
describes an in vitro cell culture method, in which hCD40L vesicles are used instead of feeder cells, in order to provide
references for the further development of human monoclonal antibody preparation technology.
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Table 1 Human monoclonal antibody preparation technology

The main source of  Main preparation

Technology B cells methods Advantage Limitation Reference
Transgenic Humanized mouse Hybridoma technique Technical maturity Long screening period; [8-12]
animals spleen cells differences between transgenic

Antibody library Natural/immune/  Phage display
display random
combination

antibody library

Single B cell Plasmablasts/ FCM, RT-PCR
cloning plasma cells from
peripheral blood

B cells Memory B cells  EBV-mediated
immortalization from peripheral transformation
blood

animal immunity and human
acquired immunity.

Short screening Antigens must be known; [4, 13-15]
period; large antibody antibody fragments are
capacity produced by random pairing

of variable regions of heavy
and light chains of
immunoglobulins cloned
respectively.
Short screening Limited by B cell sorting [16-20]
period technology and primer
specificity; low throughput;
labor-intensive
Short screening Inefficient immortalization [21-23]
period; Screening for transformation
antibodies targeting to
unknown antigens
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Fig. 1 Schematic of human antibody produced by B cell immortalization methods.
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Fig. 2 Effect of hCD40L" vesicles on B cell culture in vitro. (A) Vesicle toxicity assay: hCD40L" vesicles were
non-toxic to B cells, and the activity of B cells in the vesicle group was higher than that in the untreated group, P<0.001.
Error bars indicate s (B) Supernatant of IgG detection: there was no significant difference in 1gG secretion in the
supernatant between the hCD40L" vesicles group and the feeder cells group. (C) Microscopic observation: there was no
significant difference in cell growth between the hCD40L" vesicles group and the feeder cells group, P=0.052 6, and
was better than that in the negative vesicle group, P<0.001. Error bars indicate s (D) B cells growth curve: hCD40L"
vesicles can effectively maintain the survival and proliferation of B cells in vitro.
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Table 2 Comparison of methods for human B cell immortalization

12 16 20 24 28 32 36
Day of cultivation

Methods

Advantage

Limitation

Application in preparation

of Human antibody Reference

Hybridoma technique

Viral infection

Genetic modification

In vitro induction
culture

Mature technology and

simple operation

Mature technology

Stable subclone

Independent of virus
infection and genetic
modification

Low fusion efficiency;

HIV; Influenza Virus [7, 20, 29, 42, 64]

subclones are easy to
lose; high labor intensity

Arisk of malignant
transformation;

HIV; HIN1; H5N1; RSV; [21, 31-32, 35-36,

generational instability; a

risk of infection

Inefficient transduction

Lack of mechanism

research; long time of

immortalization
transformation

SARS-CoV; DENV 24, 38]
RSV; Parechovirus; RA [46, 65-66]
Human polyclonal [55-56, 67]

antibody
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