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Objectives: Analogous to the naturally occurring form of single domain antibodies found in camelids, mice that
make human single domain antibodies were previously created by genetic engineering to remove CH1 domain
coding sequences in the IgG1 constant region of mice. Single domain antibodies are half the size but possibly have
similar specificity and effector function of a normal antibody, allowing better tissue penetration. Single-chain
variable fragment antibodies (scFv) are also homodimers of heavy chain peptides whose CH1 domain is substituted
by a cognate light chain variable domain. scFv potentially retains the full antigen recognition site of a normal
antibody, although its size is significantly smaller. 
Methods: Traditional antigen-specific monoclonal antibody cloning strategies involve single cell sorting and single
cell based sequencing methods. Expression of single domain antibodies do not require light chain pairing, therefore,
single cell based methods are not absolutely necessary during their cloning. Taking advantage of the polarized
repertoire of antibody sequences in bone marrow plasma cells of immunized mice, abundance of antibody
clonotypes were previously ranked by bioinformatics analysis after repertoire sequencing. We then cloned and
expressed, either in single domain format or as scFv in Chinese hamster ovary cells, those clonotypes with high
abundance, which are more likely to be over-expressed after specific stimulation by the immunization. Their
expression level, affinity and specificity were then evaluated by Western blots and antigen specific ELISA.
Results:  Our results showed that while all the scFv format antibodies we cloned could be expressed and secreted, 10
out of 14 of their single domain counterparts could not be detected in the culture media.  
Conclusions: This indicates that these single domain antibodies have unique features and light chain variable regions
that are required for proper antibody expression and secretion.  




