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Y. scientists improve drug synthesis
Deseret Morning News
October 31, 2006
Lois M. Collins
A team of Brigham Young University researchers has come up with a more efficient
way to synthesize the drug cladribine, the treatment of choice for certain "hairy cell"
leukemias and a drug that is about to be tested as a possible treatment for multiple
sclerosis.

In this issue:

The finding was published this fall in the Journal of Organic Chemistry.
It's a process that has a satisfying full-circle quality to it for the professor who led the
effort to make the compound more efficiently. Morris J. Robins, the J. Rex Goates
Professor of Chemistry at BYU, was the first individual to make the cladribine
compound, back in the 1960s when he was a graduate student. But testing at the
time by the National Cancer Institute and others "didn't find enough promise," and
the compound languished for at least a decade until a doctor at Scripps Institute in
San Diego discovered that the drug, used in very small doses, had potent activity
against several leukemias and lymphomas, in some cases even prompting remissions.
Morris Robins
A quarter-century ago, one of Robins' second cousins, a BYU professor named
Roland K. Robins, came up with an improved way to make cladribine.
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The new manufacturing process marks a further refinement. Only this time, says Robins, they can make the compound
without creating a lot of the extraneous by-product that had to be separated and disposed of as worthless.
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Besides treating some cancers, cladribine has been tried in various ways, says Robins — including recently gaining "fast-track"
approval by the Food and Drug Administration for Serono to test its new oral cladribine treatment for MS.
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"It would be very exciting if they have found ways to treat MS patients, because it's such a debilitating condition," Robins says.
MS affects about 2 million people worldwide.
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Using the new process developed by Robins and graduate student Minghong Zhong and postdoctoral fellow Ireneusz Nowak,
the BYU team has been able to "make the starting material for the cladribine synthesis simply, from readily available materials,"
Robins says. There are two parts to the molecule, one a heterocyclic base, the other the sugar. To make cladribine, the two
have to be coupled together. But if the two parts are not perfectly positioned, useless compounds are also created. And the
better the positioning of the two, the more pure the cladribine production, without all that useless excess. BYU researchers
can now attach the heterocyclic base to the sugar at least 98 percent in the correct manner, while the attachment of the sugar
to the base is perfect. Under the old method BYU had licensed to pharmaceutical companies, 10-15 percent of the positioning
was wrong, leading to the need to separate out the cladribine and dispose of everything else that was created.
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University of Utah professor of medicinal chemistry and associate dean for research Arthur D. Broom hailed the new process
as "a novel, relatively inexpensive and highly specific way" to eliminate production of the by-products, helping keep drugproduction costs reasonable.
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Thinking Aloud about Statistics
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submitted by Kathi Carter

Drs. Shane Reese and Dennis Tolley of the Department of Statistics were participants on the KBYU program “Thinking
Aloud” which aired on 26 October, 2006. The program focused on the growing use of data in everyday life. One
concerned voiced by the radio host was whether or not individuals could be biased or unfairly influenced by unscrupulous
use of data. Both Drs. Reese and Tolley brought forth examples where such has happened, either recently or in the distant
past. Neither of the discussants felt that increased regulation or control on printed data would resolve this risk in the
future. Rather, the conclusion of the discussants was that there was a responsibility for each individual to become educated
in the daily uses of data in order to be an effective citizen of today’s society. We are fast approaching the time referred to
by H.G. Wells when facility with statistical data is as important to an individual, in order to participate in society, as it is to
be literate.

November External Grants Awarded to Faculty
Department

Faculty

Project Title

Physics & Astronomy

Scott Bergeson

Non-equilibrium dynamics of ultracold neutral plasmas

Physics& Astronomy

Scott Bergeson

Research Fellowship from the Alexander von Humboldt Research Foundation

Computer Science

Eric Mercer, Michael Jones, Matt Dwyer

Investigate parallel algorithms for software verification

BYU researchers explore enzyme essential to life
converted, nitrogen, considered the most important nutrient for plant growth because it is involved in almost all

Although he found that the work was technically challenging, the time in Watt's lab helped Lowery realize he

biological functions, including photosynthesis.

wanted to conduct research as a profession.

Douglas Rees, a professor of chemistry at Caltech, says

"The great thing was I got to work on a lot of different

there are still big gaps in scientists' understanding of how
the enzyme actually converts nitrogen gas to the "fixed"

projects," said Lowery. "BYU does a great job of preparing
people for graduate school."

form of ammonia.

YNews
November 9, 2006
Brigham Young University researchers have developed a
better way to study a process essential to the ongoingsurvival of Earth's plant and animal life.
In the prestigious journal Proceedings of the National Academy of Sciences, they report their work on an important
enzyme in the bacteria that transform the atmosphere's
nitrogen gas into the world's most prolific fertilizer.
"Life depends on this enzyme," said Gerald Watt, the BYU
chemistry professor who is actually the second author on
the paper, behind one of his then-undergraduate students.
"And a vast amount of life on Earth is dependent on the
natural process brought about by these bacteria. Our
forests, life in the oceans, the mosses on the tundra because nobody fertilizes them, they all eventually get fixed
nitrogen from bacterial sources."
Because of the enzyme's importance, it is essential to
understand how it works "so it can be safeguarded," said
Watt.
In the past, scientists have used synthetic chemicals to
study the reactivity of the bacterial enzyme. Watt's team
isolated the natural reductant for the enzyme so the enzyme could be examined under more natural conditions.
Their efforts will allow for more accurate and efficient
study of the enzyme's role in the creation of "fixed," or

"Gary and his team have made the exciting discovery that

Jared Bunker, also a co-author on the PNAS paper, was
accepted to UCLA's law school after finishing his work in

the enzyme may be twice as efficient as generally believed
in terms of the energy requirement for biological nitrogen

Watt's lab and earning his bachelor's degree at BYU. The
experience working with Watt and Lowery was "a great

fixation," said Rees. "I believe his results represent a major
development and provide a great example of how careful

steppingstone to developing certain skills that have helped
me in my professional life."

experimental work can lead to unexpected findings that
challenge the prevailing wisdom in a field."
The BYU research team's findings are available in the

"Dr. Watt not only had a very big passion for science, but
for teaching and sharing that passion," said Bunker, who is
now a patent attorney at a law firm in California. "He was

online "early edition" of PNAS and will shortly appear in its
print edition.

a good example of hard work to me. Even though he has
done years of research and published many papers, he was

always at work early. He not only loved and enjoyed what
The lead author is Thomas Lowery, who is currently finhe was doing, but you could tell he wanted to put in the
ishing a Ph.D. in the Department of Chemistry at Berkeley.
time required to do a good job."
"Thomas is one of our premier students," said Watt, explaining that it is unusual for an undergraduate to be the
lead author on a scholarly paper, and even more so to
have that paper published in one of the world's top three
research journals. "He did excellent work here at BYU and
has gone on to do the same at Berkeley."
Lowery says the experience "more than prepared" him to
successfully pursue his Ph.D. in Berkeley's chemistry program.
"I can't speak highly enough about my time in Dr. Watt's
lab," said Lowery, explaining that there everybody worked
together on projects, regardless of station. "As a result, I
got to collaborate with other undergraduates, graduate
students and Dr. Watt. The experience started my career
in science."

Other co-authors on the paper are BYU associate professor of chemistry Roger Harrison and graduate students
Andrew Nyborg, David Thiriot, Phillip Wilson and Bo
Zhang.

Statistics

Submitted by Kathi Carter

On Oct 18, 2006 Prof. C. Shane Reese, Associate Professor in the BYU Department of Statistics, delivered the
Keynote Address at the Twelfth Army Conference on
Applied Statistics sponsored by the Interface Foundation of
North America. The conference was hosted by the National Institute of Statistical Sciences at Research Triangle
Park, North Carolina. Prof. Reese's address was entitled
"Degrees of Separation: A Case for the Impact of Statistics
on Defense." His remarks included a discussion of several
of his contributions to weapons system reliability and data
combination methods. Congratulations on this distinct
honor.

Integration Bee
integral. Students with an incorrect solution were given a strike.
Twice a year students from BYU and UVSC gather to compete
in an Integration Bee. UVSC sponsors the competition in the fall Two strikes put them out of the competition.
and BYU in the spring.
The Integration Bee ended with a lightning round where the last
The UVSC Integration Bee was held on Friday, 3 November. An remaining students went to the board and simultaneously
Integration Bee is similar a Spelling Bee except that students take worked the same integral. Any student with an incorrect
solution was given a strike. If they are all correct, the last one to
turns working indefinite, single-variable integrals. In the first
finish was given a strike. The winner was the last competitor
round, students went to a whiteboard at the front of the class
and were given two minutes to evaluate an integral. If the
without two strikes.
integral was not evaluated correctly, the next student was given
the same integral and an additional minute. If this student was
The Integration Bee was a great success. There were about 24
unsuccessful, the next student was given the same integral and
competitors (14 from BYU). Mimi's Cafe donated muffins, and
30 seconds to work it. At this point, if the student was not
the UVSC Math club provided t-shirts to the top 15 finishers and
correct, the next student was given two minutes and a new

over $350 worth of cash prizes.
The top four winners were:
1st Place - Chul-Woo Lee (BYU)
2nd Place - John Shumway (BYU)
3rd Place - Karla Hendricks (BYU)
4th Place - Joseph Adams (BYU)

Important Dates &
Events in the College
December 2006
Wednesday, December 6
Physics Colloquium, David Allred
4PM C215 ESC
Thursday, December 7
CS Colloquium, Ricardo Vilalta
11AM 1170 TMCB
Tuesday, December 12
Statistics Seminar, Stephan Sain,
National Center for Atmospheric
Research 3:40PM 1170 TMCB

Annual Christmas Social

Voting Experience Study

The Annual College Christmas Social will
take place on Friday, December 15 from
11:30-1:30 pm in the ESC Pendulum
Court.

Howard B. Christensen, Department of Statistics,
is co-PI on three grants totaling $424,000.00 investigating “Evaluating the Quality of the Voter
Experience.” These grants come from the National Science Foundation, Carnegie Corporation
of New York, and the JEHT (Justice, Equality, Human dignity, and Tolerance) Foundation.

Those invited to attend are:
*All full-time personnel “including those
on approved leave of absence or
disability)
*Approved part-time, non-student
personnel (not including on-call or
temporary personnel)
*Emeriti and officially retired personnel

This pilot study in Ohio and Utah in 2006 surveys
voters leaving the polling place to measure the
quality of their experience. It will systematically
assess the conditions of the polling location and
match those characteristics with voter attitudes. It
also surveys those individuals who work at the
polling locations and matches their work to the
respondents who voted at that location. This is
collaborative research with the BYU Center for
the Study of Elections and Democracy.

Wednesday, December 13
Physics Colloquium, Werner Gellermann, Univ. of Utah 4PM C215
ESC
Thursday, December 14
Last Day of Classes
CS Colloquium, Pedro Domingos,
"Unifying Logical and Statistical AI,"
11AM 1170 TMCB
Friday, December 15
Christmas Social 12PM Pendulum
Court
Reading Day
Saturday, December 16Thursday, December 21

Distinguished Teaching Award
Professor Kening Lu will be
awarded the second annual
Distinguished Teaching Award
in the Brigham Young University Department of Mathematics on November 30, 2006 at
4:00 p.m. The award will be
presented in Room 1170 of
the Talmage Math Science/
Computer Building. Following
the award presentation, Professor Lu will deliver a public
lecture on “Dynamical Behavior of Differential Equations.”
A reception will be hosted in
the hallway next to the lecture room at 3:30 p.m.

Final Exams
Monday, December 25
Christmas
Friday, December 29
Grades Submission Deadline

The Distinguished Teaching
Award for the BYU Department of Mathematics was established by a gift from the
Kenneth C. Savage Family
Foundation as a tribute to the
many dedicated teachers in
the BYU Department of
Mathematics. The stipend for
the award is $1,000. The recipient also receives (for the
year) the sculpture Wildfire by
Helaman Ferguson, a former
member of the BYU Department of Mathematics. The
sculpture is a solid bronze
wild sphere.
Recipients of the award

should be widely recognized
as extraordinarily successful in
their teaching, have teaching
effectiveness that can be
documented, have an influence in teaching beyond their
own classroom, foster curiosity about mathematics, and
generate excitement about
mathematics in their students.
Professor Kening Lu is a recognized scholar who has received the BYU Maeser
Award for research. He has
been a major force in the
mathematics department’s
PhD Program and Professor
Lu currently serves as associate chair in charge of graduate
studies. He was a cofounder
of the Math Circle Program at
BYU which provides exciting
math to elementary and middle school students. These
activities demonstrate dedicated and excellent teaching,
but the Mathematics Department Distinguished Teaching
Award is given to Professor
Lu for his success as an undergraduate teacher. He has the
amazing ability to make difficult things understandable to
students and shows sincere
interest in their learning.
When students comment on
Dr. Lu’s teaching, they use

s u b m i t te d b y D a v id W r igh t

adjectives like “excellent,”
“exceptional,” “brilliant,” “best,” and
“caring.” Students recognize that
he is an exemplary teacher:
“Easily teacher of the year, the best
instructor I’ve had in my college
career.”
“By far the most organized and
brilliant math teacher I’ve ever had.”
“This is the most amazing teacher I
have ever had. The course was my
favorite.”
“I appreciate how much he took
interest in me to see that I succeeded. He really helped me when I
was having a difficult time. I felt like
he really cared.”
“Responds well to students – never
angry or impatient. I would take
any course he teaches.”
“Dr. Lu is an amazing calculus
teacher. He is fair and wants every
student to excel. Because of this,
the students do their best.”

College Publications
Chemistry
R.B. Shirts, S.R. Burt, and A.M. Johnson, “ Periodic Boundary Condition
Induced Breakdown of the Equipartition Principle and Other Kinetic Effects
of Finite Sample In Classical Hard-sphere Molecular Dynamics Simulation,”
J. Chem. Phys., 125, 164102 (2006).
S.A. Fleming, L. Renault, E.C. Grundy, and J.A. Pincock, “The Photochemistry of Ring-substituted Cinnamyl Acetates,” Can. J. Chem., 84, 1146-1154
(2006).

Kevin L. Steele, Parris K. Egbert, and Bryan S. Morse, "Histogram Matching
for Camera Pose Neighbor Selection," /Third International Symposium on
3D Data Processing, Visualization and Transmission (3DPVT '06)/ http://
ieeexplore.ieee.org/xpl/conhome.jsp?punumber=1000000 .
Kevin L. Steele and Parris K. Egbert, "Minimum Spanning Tree Pose Estimation," /Third International Symposium on 3D Data Processing, Visualization
and Transmission (3DPVT '06)/ http://ieeexplore.ieee.org/xpl/conhome.jsp?
punumber=1000000 .

L.D. Hansen, and D.J. Russell, “Which Calorimeter is Best? A Guide for
Choosing the Best Calorimeter for a Given Task,” Thermochimica Acta,
450, 71-72 (2006).

N. Rungta and E. G. Mercer, “An Improved Distance Heuristic Function for
Directed Software Model Checking”, To Appear in the Proceedings of the
International Conference on Formal Methods for Computer-Aided Design,
San Jose, California, USA, November 2006.

C.J. Vance, M.S. Esplin, S. Hamblin, and S.W. Graves, “Alterations in Uterine Sodium Pump Abundance May Contribute to the Onset and Progression of Term and Preterm Labor in Mice,” Am. J. Obstetrics & Gynecology,
195, 1407-1414 (2006).

D.W. Embley, A. Olive, and S. Ram (Eds.), Conceptual Modeling -- ER
2006: Proceedings of the 25th International Conference on Conceptual
Modeling (LNCS 4215), 6-9 November, Tucson, Arizona, Springer Verlag,
Berlin, Germany, 2006.

J.C. Hansen, B.A. Flowers, and J.F. Stanton, “Computational Study of the
Vibrational and Electronic Spectroscopy of a HO2 ─ H2O2 Complex,” J.
Molecular Structure, 768, 111-118 (2006).

L. Xu, D.W. Embley, and Y. Ding, Combining declarative and procedural
knowledge to automate and represent ontology mapping, 1st International
Workshop on Semantic Web Applications: Theory and Practice (SWAT
2006) in Advances in Conceptual Modeling -- Theory and Practice (LNCS
4231), Tucson, Arizona, 6-9 November 2006, 395-404.

B. Gu, Z. Chen, C.D. Thulin and M.L. Lee, “Efficient Polymer Monolith for
Strong Cation-Exchange Capillary Liquid Chromatography of Peptides,
Anal. Chem., 78, 3509 (2006).
S.A. Lammert, A.A. Rockwood, M. Wang and M.L. Lee, “Miniature Toroidal Radio Frequency Ion Trap Analyzer, ASMS, 17, 916 (2006).
L. Zhou, L. Zhai, B. Yue, E.D. Lee and M.L. Lee, “New Interface Plate for
Microspray Ionization Mass Spectrometry,” Anal. Bioanal. Chem,, 385, 1087
(2006) .
J. Liu, X. Sun, P. Farnsworth and M.L. Lee, “Fabrication of Conductive
Membrane in a Polymetric Electric Field Gradient Focusing Microdevice,”
Anal. Chem., 78, 4654 (2006).
S.-L Lin, Y.Li, H.D. Tolley, P.H. Humble and M.L. Lee, “Tandem Electric
Field Gradient Focusing System for Isolation and Concentration of Target
Proteins, 254 (2006).
J. Liu and M.L. Lee, “Permanent Surface Modification of Polymeric Capillary
Electrophoresis Microchips for Protein and Peptide Analysis, 3533 (2006).

Computer Science
Brian Price and William Barrett: “Object-based vectorization for interactive image editing,” Vol. 22, Numbers 9-11, The Visual Computer - International Journal of Computer Graphics/Pacific Graphics 2006, pp. 661-670.
Jonathan Dinerstein, Parris K. Egbert, and David Cline “Enhancing Computer Graphics Through Machine Learning: A Survey,” /The Visual Computer/, 22(12), 2006.
David Cline, Parris K. Egbert, Justin F. Talbot, and David L. Cardon, “Two
Stage Importance Sampling for Direct Lighting,” In /Rendering Techniques
2006 (Eurographics Symposium on Rendering)/, pp. 103-113, (June 2006).

Geology
Harris, Ron, 2006. Rise and fall of the eastern Great Indonesian Arc recorded by the assembly, dispersion and accretion of the Banda Terrane,
Timor. Gondwana Research, V. 10, p. 207-231.

Barnes, J. W., R. H. Brown, J. Radebaugh, B. J. Buratti, C. Sotin, S. Le
Mouelic, S. Rodriguez, E. P. Turtle, J. Perry, R. Clark, K. H. Baines, and P.
D. Nicholson, 2006. Cassini observations of flow-like features in western
Tui Regio, Titan. Geophys. Res. Lett., 33, L16204,
doi:10.1029/2006GL026843.

Mathematics
G. Conner, M. Mihalik and S. Tschantz, “Homotopy of ends and boundaries
of CAT(0) groups,” Geom Dedicata, Vol. 120, 1-17 (2006).
B. R. Frandsen, S. A. Glasgow, and J. B. Peatross, “Acceleration of Free
Electrons in a Symmetric Evanescent Wave,” Laser Physics, Vol. 16, No. 9 ,
1311-1314 (2006).

Physics & Astronomy
William R. Evans and David D. Allred, “Determining Indicies of Refraction
for ThO2 Thin Films Sputtered under Different Bias Voltages from 1.2 to
6.5 eV by Spectroscopic Ellipsometry,” Thin Solid Films Volume 515, Issue
3 , 23 November 2006, Pages 847-853.
Lauren Richey, Bailey Stewart, and Justin Peatross, “Creating and Analyzing
a Mirage,” Phys. Teach. 44, 460 (2006).
K. L. Gee, V. W. Sparrow, M. M. James, J. M. Downing, and C. M. Hobbs,
“Measurement and prediction of nonlinearity in outdoor propagation of
periodic signals,” The Journal of the Acoustical Society of America, Vol.
120, pp. 2491-2499, 2006.

College Publications
Timothy W. Leishman, Sarah Rollins, and Heather M. Smith, "An experimental evaluation of regular polyhedron loudspeakers as omnidirectional
sources of sound," Journal of the Acoustical Society of America 120(3),
1411-1422 (2006).
Robert Beck Clark, “That’s the way the Bouncing Ball Spins,” The Physics
Teacher, 44(11), 550-551 (2006).
S. D. Sommerfeldt, “Using energy-based control to achieve global attenuation,” Proceedings of Active 2006 (Sept 2006 - plenary paper).
M. Green and S. D. Sommerfeldt, “Global active control of broadband
noise from small axial cooling fans,” Proceedings of Active 2006 (Sept
2006)
B. M. Faber and S. D. Sommerfeldt, “A comparison of convergence and
tracking in ed and sp based fxlms algorithms,” Proceedings of Active 2006
(Sept 2006).
Matthew Anderson, Eric W. Hirschmann, Steven L. Liebling, and David
Neilsen, 2006 Class. Quantum Grav. 23 6503-6524.

