Research Highlights

This year, we announce various new discoveries in biology, ranging from basic science
to pharmaceutical application. Most users in biology apply protein X-ray crystallography as
their main tool to solve the structures of biomolecules, as seen in this issue of the activity
report. Our current beamlines BL13B and BL13C in NSSRC and BL12B in Spring-8 are over-
subscribed. A new beamline BL15A will open to users about the end of 2012, and a micro-
diffraction beamline in TPS will follow soon thereafter. We hope that these will provide
users with more beam time and improved beam quality. Other techniques on biological re-
search such as small-angle scattering are advancing apace, and we hope to see their results
in future highlights.

Although tens of thousands of protein structures have been solved over several de-
cades, only the finest details of an individual biomolecule can explain how it differs from
others, why it is preserved during evolution and what is its exact role in such a complicated
living system. Such aspects can be seen in the work of G. Griiber’s and N.-L. Chan’s groups;
they apply protein X-ray crystallography to study structures of A-ATP synthase and DNA
gyrase, respectively. Their results show how nature designs and optimizes living machines
in such delicate detail to produce an exact effect, neither more nor less. G. Griiber’s work
shows that a difference amounting to a few amino acids in the P-loop alters the effective-
ness of A-ATP synthase. N.-L. Chan’s work discovers that a proline causes a protrusion from
the planar DNA gyrase and enables it to introduce negative supercoiling on DNA.

Structures also define functions and can enable scientists to discover the relation
among seemingly unrelated proteins. R. Robinson’s group solves two proteins contain-
ing capping protein interactive motifs in complex with the partners. It not only shows the
mechanism of this motif, but also leads to the discovery of other proteins sharing the same
motif and implies their functions. In such a way, a network of protein interactions can be
constructed.

Structural studies can also contribute to society and improve the quality of life. Drug
resistance and infection disease are the major problem in public health. A. H.-J. Wang'’s
group studies how antibiotics affect the structures of TcaR, which is a regulator of drug re-
sistance in bacteria. S. G.Vasudevan’s group studies an essential protein in Dengue virus in
effort to find cure. Such investigation will assist scientists to create an improved defense for
bacterial and viral infection. Research of this kind also conforms to the objective of our na-
tional project to establish a biomedical industry in Taiwan.



