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Abstract 

Yeast surface display (YSD) are widely used for antibody discovery and engineering. 
Currently, the most common format for antibody YSD is scFv, in which heavy and light chain 
variable domains (VH and VL) connect via a flexible, artificial linker. scFv lacks natural interactions 
between constant light and heavy domains, which may result in conformational variations on the 
antigen-binding sites, and questions for antibody affinity maturation. Comparably, antigen-binding 
fragment (Fab) can reserve VH and VL intact conformations, so Fab YSD holds great promises for 
developments of antibody discovery and engineering. Herein, using the highly economically 
valuable Adalimumab and Infliximab monoclonal antibodies as targets, systematic studies for Fab 
YSD were performed with focus on divergent GAL1-GAL10 promoter, ER-associated molecular 
chaperon such as HSP70 family molecular chaperone Kar2 or ER-associated protein-disulfide 
isomerase 1 (Pdi1), and ER retention sequences (ERSs) for enhancing the pairing of VH - CH1 and 
VL-CL. Our results suggested the functional display of Fabs on yeast cell surface with expected 
sigmoidal binding responses, and co-expression of molecular chaperones or fusion with ERSs 
improved Fab display quality for up to 3-fold. Moreover, the feasibility of affinity maturation was 
further demonstrated by isolating a high affinity Fab clone from 1:103 or 1:105 spiked libraries. 
Given the importance of mAbs and their associated technologies, Fab YSD optimization performed 
in our studies will advance areas ranging from basic biochemical / biophysical researches to protein 
sciences and engineering, especially therapeutic antibody discovery and engineering from both 
academic and industrial settings. 
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