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X-ray crystallography and nuclear

magnetic resonance have been utilized

to determine the atomic resolution

structures of many proteins and protein

domains. It has proven more challeng-

ing to apply these same techniques to

determine the structures of large pro-

tein complexes. This is an important

problem since the formation of protein

complexes is often critical to regulating

protein function. One way to make

progress toward determining structural

features of an assembly of proteins is to

solve the structure of each member and

then dock these individual structures

together. Toward this goal, computa-

tional docking algorithms have been

developed and employed with great

success to predict important structural

features in a wide range of protein-

protein interactions. Recent work on

the bacterial chemotaxis proteins CheA

and CheW (reviewed in (1)) has dem-

onstrated how long-range interprobe dis-

tance constraints between spin-labeled

side chains can be obtained by modern

pulsed electron paramagnetic resonance

(EPR) methods and then utilized to

guide the docking process.

The work by Hilger et al. in the

article on page 3675 utilizes a similar

site-directed spin-labeling approach to

determine the structure for the func-

tional Na1/H1 antiporter dimer in a

liposome starting from the known

atomic resolution structure of the mon-

omer. The authors describe a new

scheme to account for the dimensions

and flexibility of the spin-labeled side

chains in the structure refinement pro-

cess. As pointed out in several recent

publications and as referenced in the

article, this is an important step forward

in using EPR-derived interprobe dis-

tances to build structural models since it

is the distance between the unpaired

electrons of the two interacting spin

labels that is measured and not the

distances between Ca carbons of the

protein backbone. This work also

points out that it is possible to utilize

other methods including molecular dy-

namics to model the conformationally

accessible space for the spin labels

during the refinement process. Such

work is being pursued in many labora-

tories around the world at this time. It is

anticipated that continuing efforts along

these lines will lead to the development

of even more robust structure refine-

ment tools in the future. However, the

current work by Hilger et al., and ref-

erences cited therein, demonstrate that

site-directed spin labeling and modern

EPR provides an important new capabil-

ity for structural studies on large protein

assemblies.
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