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Lecture Title
Structural Basis of Antibody-Mediated B-to-Z DNA Transition: Relevance to Autoimmunity.

Abstract (500 words maximum) 
Anti-nuclear antibodies are central to autoimmune disease, yet the structural principles 

governing DNA recognition remain incompletely understood. DNA is not a static molecule; 
beyond the canonical right-handed B-form, it can adopt alternative conformations such as left-
handed  Z-DNA.  This  raises  a  fundamental  question:  does  DNA  topology  influence 
antigenicity?

Here, we present the structural basis by which an antibody stabilizes the B-to-Z transition, 
providing a framework for understanding conformational DNA recognition in autoimmunity. Z-
DNA is a left-handed double-helical form implicated in transcriptional regulation, immune 
responses, viral infection, bacterial biofilm formation, and autoimmune diseases. However, its 
intrinsic  instability  under  physiological  conditions  has  hindered  detailed  structural  and 
functional investigation.

Although antibodies are known to recognize nucleic acids, the mechanisms by which they 
detect and stabilize dynamic DNA conformations remain unclear. In this study, we provide 
atomic-level structural  insights into antibody-mediated B-to-Z DNA transition.  A Z-DNA-
specific chimeric Fab fragment (cZ22-Fab) derived from Z22 antibody was engineered and 
characterized. cZ22-Fab induces a concentration-dependent  B-to-Z transition in CG-repeat 
DNA,  establishing  a  stable  2:1  Fab/DNA  stoichiometry.  The  crystal  structure  of  the 
cZ22-Fab/Z-DNA complex  reveals  a  left-handed,  backbone-tracking  recognition  mode  in 
which  the  antibody  engages  the  zigzag  phosphate  backbone  through  phosphate-clamp 
interactions and base contacts. Notably, a 5′-end C-hanging Z-DNA duplex formed by dC(GC)₃ 
and  stabilized  by  cZ22-Fab  was  observed.  Structure-guided  mutagenesis  confirmed  key 
residues for Z-DNA binding, and analysis of additional Z-DNA-forming sequences further 
defined the recognition features.

Collectively, these findings provide molecular insight into the mechanism of antibody-
mediated  Z-DNA  formation  and  stabilization,  highlighting  broader  implications  for 
conformational DNA recognition and its relevance to autoimmunity.


