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(Summary)

This paper, "X-ray crystallography analysis of an RND multidrug efflux transporter from
Burkholderia pseudomallei”, comprises four chapters.
Chapter 1, "Introduction,” overviews the RND transporters, BpeB and BpeF, as the primary
contributors to multidrug resistance in the Gram-negative bacteria Burkholderia pseudomallei.
We describe that the substrate transport mechanism of RND transporters has yet to be fully
understood and discuss the purpose and significance of this study.
Chapter 2, "X-ray Crystallography analysis of BpeB," We purified five C-terminal truncation
mutants in parallel with the wild-type BpeB. BpeB was overexpressed in E. coli and purified via
ion metal affinity chromatography (IMAC) and size exclusion chromatography (SEC). The
mutants were screened by sample monodispersity, substrate efflux activity and resolution.
Finally, the crystal structure of BpeB, a mutant with a C-terminal truncation of 21 residues, was
determined at 2.94 A resolution. BpeB is an asymmetric trimer consistent with this transporter
type's widely accepted functional rotation mechanism. The structure comparison with
homologous proteins suggested that the access BpeB conformation represents an intermediate
state between RND transporters' access and extrusion states. Additionally, n-Undecyl-B-D-
maltoside (UDM) bound in the previously undescribed binding site.
Chapter 3, "X-ray Crystallography Analysis of BpeF," BpeF was also overexpressed in an E.
coli and purified. Notably, the BpeF trimer monomerized during purification. The concentration
of n-Dodecyl-B-D-maltoside (DDM), used for solubilizing BpeF from the lipid bilayer, was
reduced from 2% to 1%, effectively preserving the trimer conformation.Finally, the crystal
structure of BpeF was determined at 3.0 A resolution. BpeF is a symmetric trimer comprising
three "binding"-state monomers. Within the binding pocket of BpeF, an electron density of DDM
was present.
Chapter 4, "Discussion,” summarized this study's insights and provided a perspective on future
directions.
In summary, this paper contributes to understanding the functional mechanisms of RND
transporters by the structures of BpeB and BpeF, and scientific contributions are significant.
Therefore, this thesis is accepted as a sufficiently valuable thesis for the Doctor of Science.
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