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Background: Lyme disease is the most widespread vector-trans-

mitted disease in the United States of America [1]. However, in spite 

of its prevalence, a vaccine for this disease is not yet available. In 

recent years, considerable attention has been devoted to several 

Borrelia burgdorferi (causal agent for Lyme disease) outer surface 

proteins, like BBP28, that are upregulated during transmission from 

infected Ixodes genus ticks to mammals. These proteins are believed 

to play a significant role in the establishment and maintenance of 

infection and thus could serve as drug targets to prevent the trans-

mission of the pathogenic bacteria [2]. 

Objectives: The objective of this research was to produce Lyme 

disease outer surface protein BBP28 in an E. Coli expression system 

and determine its molecular structure using nuclear magnetic reso-

nance spectroscopy. 

Methods: Site-directed mutagenesis, nuclear magnetic resonance 

spectroscopy, MALDI-TOF mass spectrometry, crystallography. 

Results: During this study using NMR data two structures of BBP28 

were determined: one for the full-length protein, and the other for a 

truncated version of BBP28 that lacked 27 amino acids of the 

unstructured N-terminal segment. 

Conclusions: The structured part of BBP28 is formed by 5 α-helices 

and a 14-amino-acid-long C-terminal strand, covalently attached to a 

loop connecting helices 4 and 5. 
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