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Setting An Example of Science at its Best

HWI President Dr. Herbert A. Hauptman is Joined by Other HWI Scientists and Scientists from
France and Japan in a Multinational, Multidisciplinary Endeavor

A career that spans the spectrum ranging from serving as a
statistician for the U.S. Census Bureau, to meteorology and
firefighting in the United States Navy during World War |,
to a robust research career at both the U.S. Naval Research
Lab and Hauptman-Woodward is more than most of us
may experience in a lifetime. And then, of course, there is
the fact that he won the Nobel Prize in Chemistry. But he hasn’t
stopped there. At 89 years old, our very own Dr. Herbert A.
Hauptman is still brimming with enthusiasm and ideas that time
and time again push the boundaries of science today.

The most recent example of his ground-breaking ideas is his
belief in the future of neutron diffraction. The science is so
promising that Hauptman will be the principal investigator on
a project that is being supported by a prestigious grant from
The International Human Frontier Science Program Organiza-
tion (HFSPO). This multinational, multidisciplinary grant is in
fact so difficult to obtain than only a handful of scientists are
even invited to apply. In 2006, only 54 scientists were asked to
submit full applications. Of those applicants, only twenty were
funded and Hauptman’s project was ranked number one.

“We are very excited about the possibilities for this develop-
ment. It marks a complete departure from earlier expectations
and beliefs. Also, early indications are that this new approach
will not only work, but seems to be far more promising than
the traditional methods,” Hauptman said. “In the beginning,
this approach with neutrons was thought to be useless, but as
it turns out this new approach is more promising because it
appears to be easier to make the applications, and the appli-
cations can be made to larger and more difficult structures.”

“This is, in fact, what really makes this whole game of
science so interesting. It is because of developments like this
that are completely unexpected. After a million disappoint-
ments, something suddenly clicks which makes all the work
worthwhile,” Hauptman said. “That, I'm sure, is the case
here. This opens up a whole new field.”

Why Neutron Diffraction?

Today, no microscope has sufficient power to visualize
proteins at the atomic level. However, structural information
can be obtained by studying the diffraction patterns that
are produced when protein crystals scatter incident radia-
tion of an appropriate wavelength. These studies often
reveal how proteins interact with drug molecules and give
insight that suggests how better drugs might be designed.

So far, most protein structures have been obtained through
X-ray diffraction experiments. The process that is required

Dr. Herbert A. Hauptman, HWI President and Nobel Laureate

to determine the shape and atomic arrangement of the molecules
responsible for the observed X-ray scattering requires a complex
mathematical analysis that is referred to as “solving” the structure.
Typically, this process involves themeasurement of diffraction patterns
from derivative (modified) crystals, as well as native protein crystals.

Suitable derivatives can be prepared by soaking native crystals in
solutions containing atoms of heavy elements like mercury or by
using genetic engineering to introduce selenium atoms into the
protein molecule. Not all protein structures can be solved using
existing X-ray diffraction techniques. The goal of this project is to
develop new methods that use neutron radiation. An important
difference between X-ray and neutron diffraction involves the
scattering from hydrogen atoms. Hydrogen is normally found in
nature as the isotope protium, but a small percentage of hydrogen
atoms are present as the alternative isotope, deuterium. These two
isotopes scatter X-rays the same way, but neutrons are scattered
differently. This difference can be used as the basis for making
ideal derivatives and solving protein structures.

Who will work on the project?

The project, formally titled, “New Methods of Biomolecular Crystal
Structure Determination Specific to Neutron Diffraction Data” will be
a collaborative effort among scientists in the United States, France

and Japan. continued on page 2
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