SandiaZ/UNM collaborations may lead to new ways to
diagnose, prevent illnesses using microarray technology

Microarray scanning, computing technologies used in two collaborative projects

MICROARRAY SCANNER — Sandia researcher Mike Sinclair designed and, with the help of Jeri Timlin and Gary
Jones, built the Hyperspectral Microarray Scanner for Microarray Analysis to scan glass slides containing DNA. The
scanner provides huge amounts of information that is analyzed using Sandia-developed algorithms and software.

New compound may
iImmobilize AIDS virus
and some radionuclides

‘Something new and exciting’
found serendipitously
By Neal Singer

A compound that could potentially immobilize
the AIDS virus or selectively extract radionuclides
from nuclear wastes at various US high-level storage
sites has been developed by a Sandia researcher who
wasn’t even looking for it.

An article in the Aug. 9 Science describes charac-
teristics of the newly discovered, extremely active
compound, called niobium heteropolyanions
(hetero-poly-an-ions) or
HPAs.

“It wasn’t difficult
to synthesize, it was
luck,” lead researcher
May Nyman (6118)
says of her discovery.

“I wasn't going after it
intentionally, but after
| found it, | realized |
had something new
and exciting.”

May found the right conditions to synthesize
the first niobium HPA, and then tweaked to create
an assortment of them.

The entities became the first niobium HPAs
ever reported, formed inexpensively at the relatively
benign and easily achievable temperature and pres-
sure of boiling water.

Unlike other HPASs, niobium HPAs are basic
rather than acidic, which means they can survive
longer and possibly even thrive in the generally

(Continued on page 6)

“I wasn't going
after it intention-
ally, but after |
found it, I realized
| had something
new and exciting.”
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By Chris Burroughs

Collaborations between Sandia and the Uni-
versity of New Mexico (UNM) may lead to a
greater understanding of genomics and ulti-
mately to new ways to diagnose, treat, and pre-
vent illnesses.

George Davidson (9200) and David Haaland
(1812) have been working with UNM researchers
on two different pro-
jects using several of
the same microarray
scanning and comput-
ing technologies.

One research
endeavor — initially
funded through an
internal Sandia Labora-
tory Directed Research and Development (LDRD)
award and followed by grants from the W.M. Keck
Foundation and National Institutes of Health
(NIH) — involves Sandia, the UNM Cancer
Research and Treatment Center (CRTC), and UNM
High Performance Computing Education and
Research Center (HPCERC). Using Sandia-devel-
oped software and computing capabilities, they are
evaluating thousands of genes from some of the
100,000 tissue samples from leukemia patients
maintained at the CRTC.

Eventually, higher throughput in these studies
will be achieved with new Sandia microarray scan-
ning technology. The goal is to determine patho-
logical gene expressions in these cancer cells. This

Sandia Biotech
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Managed by Lockheed Martin for the National Nuclear Security Administration

For Sandians at the Yucca Mountain Project,

‘the real challenge is ahead of us’
Presidential, congressional approvals mark major milestone for
proposed Nevada repository, 35 Sandia project members

By Will Keener

It's been an interesting year for a contingent of
Sandians, hunkered down below the political hori-
zon and working hard on Nevada’s Yucca Moun-
tain Project. Although this fight is far from over,
Sandia’s efforts have earned high marks from a
number of sources.

“This is a perfect example of exceptional service
in the national interest,” says Andrew Orrell, who
heads Sandia’s Yucca Mountain Project Dept. 6850.
“There are not many programs that are singularly
reviewed with such scrutiny and directly approved
by the President himself and by the Congress.”

The process of recommending the site to Presi-
dent Bush from Secretary of Energy Abraham and
entertaining a debate in Congress over the issue
has taken much of the year. But July 9, the US Sen-
ate added its approval to that of the House, voting
in favor of proceeding with the project. The con-
gressional joint resolution was signed as expected
by President Bush July 23, effectively designating

MINERS COMPLETED this 1.7-rhi|e cross-drift tunnel
in October 1998. The tunnel was built for scientific
studies near the potential repository area.

the Yucca Mountain site for development as a pro-
posed repository for the nation’s spent nuclear fuel
and high-level waste.
The action clears the way for the next process
— submission of a license application by DOE to
the Nuclear Regulatory Commission to obtain
(Continued on page 5)

California site’s first weapon
intern class graduates
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ACG ‘Thinkfest’ provides broad
perspective on global future

Seven metro areas benefiting from
Sandia security assessments
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The opera singer is a physicist —
or the physicist is an opera singer




What’s What

Happily, Sandia has been largely spared in the recent spate of
publicity about misused government purchasing privileges. Interestingly,
while trolling for a list of Staff Augmentation contractors, Charles
Shirley (9623) ran across a list cataloging various things Sandia doesn’t
buy “through its buyers in its Procurement Organization.”

Not too surprising, actually, that Procurement buyers don’t deal
in bail bonds, herbs, or cemetery plots, or with furriers, tailors,
health clubs, or undertakers. But refusing to procure amusements,
meditation, wineries, tour guides, or party supplies sure leaves us
twisting in the wind when it comes to the important stuff.

To see all the other things you can’t get Procurement to buy for
you, check out the list at www.sandia.gov/supplier/docs/dontbuy.pdf.

* % %

Don’t collapse from hysterical happiness or hurt your rotater cuff
applauding, now, but if you commute to work through the Eubank Gate,
construction crews start making your life easier Monday (Aug. 26). Of
course, there’ll be a little messiness first. Hmmmm. . maybe about
three months’ worth.

Just keep telling yourself that when it’s all over, there’ll be
more traffic lanes, sidewalks, and a bike lane. The project is scheduled
to wind up Dec. 2.

* % %

The note here last time about the guys locating underground
utilities near Medical with divining rods caught John Quentin Kirkland’s
interest. John, who retired in 2000, wrote that he pooh-poohed the “art”
until he discovered he could do it himself, and added, “I am not a witch
or warlock.”

“I have many examples of dowsing’s usefulness and it’s fun,” he
wrote. “We had fun with it at Sandia, looking for solder contamination
of lab floors for ES&H requirements. It worked!”

One particularly fun dowsing experience, he recalled, happened
when he stopped at a Ft. Scott, Kan., historical site during a vacation
trip. Watching for a while as site rangers and city workers used their
“electronic toys” to find underground wiring, John finally asked: “You
want me to dowse the lot for you?” They did, and after he found the
electric lines, the lost sewer, and a gas line, “this masked man then
rode off into the sunset.”

* % %

Nobel laureate Smalley
to give Truman Lecture
at Sandia Aug. 29

Discoverer of ‘Buckyballs’ makes
return visit to Labs

Nobel laureate chemist Richard Smalley will
give the next Harry S Truman Distinguished
Lecture at Sandia,
Thursday, Aug. 29.

Smalley, co-recipi-
ent of the 1996 Nobel
Prize in chemistry for
the discovery of carbon
atoms bound in the
form of a ball — called
fullerenes or buckyballs
— will speak in the
Steve Schiff Auditorium
at 9:30 a.m. on “Band-
Gap Fluorescence from
Individual Single-
Walled Carbon Nan-
otubes.” All Sandians are invited.

His lecture will be preceded at 9 a.m. by
refreshments in the auditorium lobby and fol-
lowed at 10:30 by his participation with Sandia
President and Labs Director Paul Robinson and
Los Alamos National Laboratory Director John
Browne in the signing of a Memorandum of
Understanding between Sandia and Los Alamos.
The MOU defines the two labs’ equal partner-
ship in developing and operating the newly
announced Center for Integrated Nanotech-
nologies (CINT, Lab News, Aug. 9).

Smalley will par-

Photo by Randy Montoya

RICHARD SMALLEY

Richard Smalley

Rice University
Thursday, Aug. 29
9:30-10:30 a.m.

Steve Schiff Auditorium

ticipate in CINT as a
member of the Gover-
nance Board that is
charged through the
MOU with overseeing

From the What-Are-We-Called-Now department, an uncharacteristically
shy Sandian sent a note with a copy of a shipping label. The note read:
“Maybe instead of putting us under the new Homeland Security Department
they could assign us to the Department of the Interior.”

The destination listed on the shipping label: San Dia National Park.

* % %

Practical jokes — know any really good ones?.

names to protect the gullible, but pass ’em along and we’ll share.

. will disguise

— Howard Kercheval (844-7842, MS 0165, hckerch@sandia.gov)
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Recent Patents

Douglas Bickel and Armin Doerry
(both 2344): Error Correction for IFSAR.

Fernando Bitsie (9124) and Maarten DeBoer
(1762): Electrostatic Apparatus for Measurement
of Microfracture Strength.

Bryan Wylie (9227): Method Using a Density
Field for Locating Related Items for Data Mining.

Paul Galambos (1769), Richard Givler (9114),
Frank Peter (2614), and Kevin Zavadil (1832):
Fluid Ejection Systems and Methods with Sec-
ondary Dielectric Fluid.

Paul Galambos (1769), Richard Givler (9114),
Frank Peter (2614), and Kevin Zavadil (1832):
Electronic Drive Systems and Methods.

Paul Galambos (1769), Richard Givler (9114),
Frank Peter (2614), and Kevin Zavadil (1832):
Ink-Jet Print Head.

Daniel Aeschliman (ret.), Paul McWhorter
(1700), William Miller (5913), M. Steven Rodgers,
and Jeffrey Sniegowski (both 1749): Gas-Driven

Microturbine.
h
Bl Take Note

Retiring and not seen in Lab News pictures:
Robert Boyden (10511), 21 years; Martha
Padilla (10502), 32 years; Marlene Smith
(2000), 20 years; Myrna Walla (10852), 37 years;
Maurice Gauthier (14186), 31 years; and
Margaret Coy (10000), 25 years.

the joint laboratory
partnership and successful operation of CINT.

Smalley is the Gene and Norman Hacker-
man Professor of Chemistry at Rice University
and also University Professor at Rice. In addi-
tion to his Nobel Prize, he was recipient of
DOE’s E.O. Lawrence Award in 1992 and of the
American Physical Society’s Irving Langmuir
Prize in Chemical Physics in 1991. He is a
member of the National Academy of Sciences.

Smalley will be hosted by CINT Director
Terry Michalske (1040).

The Truman Distinguished Lecture Series
was established earlier this year (Lab News, Feb.
8) to bring the best minds in science, technol-
ogy, national defense, and social policy to
Sandia to speak to and interact with Sandians.
The first Truman lecturer, on Feb. 14, was
Nobel laureate chemist Alan Heeger (Lab News,
Feb. 22) and the second, April 1 at Sandia/
California, was former Defense Secretary
William Perry (Lab News, April 5).

Lab News reader service

The Sandia Lab News is distributed in-
house to all Sandia employees and on-site
contractors and mailed to all Sandia retirees.
It is also mailed to individuals in industry,
government, academia, nonprofit organiza-
tions, media, and private life who request it.

Retirees (only): To notify of changes in
address, contact Carol Wade, Benefits Dept.
3341, at 505-845-9705, e-mail cawade@san-
dia.gov, or Mail Stop 1021, SNL, Albu-
querque, NM 87185-1021.

Others: To receive the Lab News or to change
the address (except retirees), contact Michelle
Fleming, Media Relations and Communica-
tions Dept. 12640, at telephone 505-844-4902,
e-mail meflemi@sandia.gov, or Mail Stop 0165,
SNL, Albuquerque, NM 87185-0165.

Employees: To change the number of
copies of the Lab News your Mail Stop is
receiving please call Honario Anaya, Mail Ser-
vices Team 10268-4, at 844-3796. (At Sandia/
California contact the Mail Room at 294-2427.)

Web Users: The Lab News is on the Web
at www.sandia.gov/LabNews.
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Site’s first weapons intern class graduates

Program aims to ensure there are experienced weaponeers to sustain and advance the stockpile

By Nancy Garcia

With a successful test flight in June of a
Peacekeeper reentry vehicle (RV), six interns
culminated their experiences in the first
Weapon Intern Program at the California site.

Part of Sandia’s Knowledge Management
Program, the program was launched in October
1998 to ensure there are experienced
weaponeers to sustain and advance the stockpile
from research and development through
production and support.

“It was a really good opportunity and a good
challenge; I think I learned a lot,” says Bruce
Brunett (8233), who began as lead electrical
engineer on the project in October 2000. The
Instrumentation Development Flight 3 (IDF-3)
vehicle carried subsystems potentially usable in a
joint test assembly.
“There was a signifi-
cant risk of failure,”
Bruce says, “but we
had many things
going for us — the
experience of two pre-
vious IDF designs and
the whole support staff
in telemetry, drafting,
the W87 group, and
the test assembly
group” (TAG).

The uncertainty and hands-on experience
were featured by design when the California site
program began. Like the New Mexico version, it
also included class time. “It’s easy to sit in a class
and know the result that’s supposed to emerge,”
Bruce says, “and sometimes, depending on how
the class is taught, you can also know the judg-
ment that went into the result. Every system is
just a collection of trade-offs.”

Developing wisdom born of experience in a
new group of Sandians is part of the knowledge

“I learned a lot
it would have
taken me years
to pick up just
through osmo-
sis, if ever.”

Sandia

CaliforniaNews

management effort at Sandia that also seeks

to preserve the collective judgment of retiring
employees who contributed to the existing
stockpile. Prior to the California site program,
Chrisma Jackson (8215), Jason Bowie (8254),
and Robin Gilbert-O’Neil (8727) completed the
New Mexico class.

The students are mentored by more senior
staff and have the opportunity to speak to
retired weaponeers, as well as forming relation-
ships across organizational lines when working
on the team project.

“I learned a lot it would have taken me years
to pick up just through osmosis, if ever,” says
Christian Scholz (8221), who was the lead
mechanical engineer and project liaison to other
agencies — the Air Force, TRW, and Raytheon
among them — as well. The group, he says, was
well-balanced — half electrical engineers, half
mechanical or civil, and evenly split between
genders. Besides Bruce and Christian, the gradu-
ates are Mike DeVay (8222), Judy Lau (8231),
Yuki Ohashi (8727), and Beth Wichman (8222).

Christian found staff in TAG, telemetry,
drafting, and the W87 systems group to be very
helpful in overcoming hurdles. Christian was
concerned that having new parts arrive late in
the design process would impact packaging and
distribution of mass and weight. Fortunately, all
RV problems were resolved in time for the origi-
nal launch date — unfortunately, the flight date
slipped six times due to events beyond the
design team’s control.

Christian interfaced closely with TRW, the
contractor for the reentry vehicle aeroshell,
regarding a few modifications that had been
made to the external surfaces of the RV.

“In the end, there was some concern
whether it would behave exactly as a normal
RV,” he says, “but no concern it would do any-
thing drastically different.” In fact, there was
no discernible difference between the IDF-3
performance and that of unaltered RVs.

The missile also flew vehicles by Lockheed
Martin and the Department of Defense. A spot
on the missile is rare, Bruce says, and current
plans call for elimination of multiple reentry
vehicles on ICBMs in the future. The group used

up almost the entire internal volume, packing in
12 experiments and 78 cables linked to more
than 200 connectors.

Among the multiple experiments in Sandia’s
vehicle were the first two LIGA parts flown on a
test flight (mechanical microsystems fabricated
under Sandia direction), various transmitters,
and distributed telemetry components. The
real-time telemetry aspect was coordinated by
Dan Fonte (8222), who described IDF-3 as the
perfect project for the first California intern
class. Dan’s project created a moving map that
displayed the reentry vehicle following its pre-
dicted path across the Western Test Range and
displayed approximately 20 “quick look”
telemetry parameters during the 30-minute,
5,500-mile flight on June 3.

Dan, Beth, Christian, and Maulik Shah
(8222) operated the real-time telemetry equip-
ment the night of the test flight. Christian was
at Kwajalein Atoll in the Marshall Islands
where the flight ended; Beth was at a tracking
station in Kauai; and Dan and Maulik were
monitoring from the Visualization Design
Center (relatively near the first of three tracking
stations, north of the launch at Vandenberg
Air Force Base, at Pillar Point on the California
coast). Approximately 25 other Sandians
“watched” the flight in the VDC the night of
the launch.

“I was worried all the way up until the day |
left for Kwajalein,” Christian says. The night of
the flight, he monitored the test via computer
and was on the phone to Beth and Maulik.
Waiting for a hold-up to be cleared at Vanden-
berg, he read a book and watched the screen.
“l didn’t really think about the fact that it might
not work,” he remarked. Once the flight took
off, “Boring was good — we just kind of watched
the data walk along. We got clear, sufficient data
all the way out to the end of the flight.”

Overall, Bruce adds, the internship “proba-
bly exceeded my expectations.” He’s now work-
ing on a larger telemetry project and feels almost
right in the middle of the weapons program,
where he had hoped for a career since joining
Sandia as a summer student five years ago.

January-June 2002

left side of the screen.)

Key Recurring Questions

401K plan (9)
Traffic/parking (9)
Diversity (8)

SS# ID usage (5)
Pension plan (5)
Vacation plan (4)

Scorecard

95 responses completed

20 responses in-process

41% returned in the 15 day allotted time
22 days average response time

16 questions have resulted in change or

principle.

The Feedback program allows employees to submit ques-
tions about the Labs through a neutral party, thus keeping
their identity confidential. (See Feedback items on pages 7, 8,
and 12 in this issue.) The questions are forwarded to directors
or subject-matter experts for a written response. Full informa-
tion on the Feedback program, the complete Feedback
archive and specifics on how to submit a Feedback are avail-
able via the Internal web at www-irn.sandia.gov/ newscenter/
news-frames.html. (Click on the “Feedback’ button on the

Feedback

pending change of corporate policy, process, or

Year-to-date Feedback Program report

115 Questions received YTD in (12) categories

Data compiled by Feedback program administrator Mike Clough (12640)
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Microarray

(Continued from page 1)

information will be useful for assigning patients
to different treatment protocols and may ulti-
mately lead to the development of drugs specifi-
cally targeted to these cancers.

In the other project, Dave and George are
collaborating with Maggie Werner-Washburne,
a UNM biology professor, to improve microar-
ray analysis techniques and the interpretation
of data from microarray experiments. Focusing
on yeast cells, the fundamental research is now
promising to provide better understanding of
how cells transition from a quiescent to a grow-
ing state, which is involved in wound responses,
cancer, and germination of spores, and the com-
plex response of cells to bioagents. This more
applied research is contributing to enhanced
instruments and sensors to combat bio-threats.

Werner-Washburne work

The work with Werner-Washburne came first,
emerging from discussions while she was the pro-
gram director for Microbial Genetics at the
National Science Foundation (NSF) in Washing-
ton, D.C. She returned to UNM to help create and

Hyperspectral imager

Better scanning technology is another product
of the University of New Mexico/Sandia collabora-
tion; the result is a new kind of scanner called a
hyperspectral imager.

David Haaland (1812) says the researchers
found many problems with the existing microarray
scanner technology, including a need for greater
sensitivity for low-expressed genes and the fact that
comparisons between microarray experiments are
limited due to poor reproducibility.

“But our main issue was slide fluorescence
from impurities,” he says. “The slides had spectral
interferences that resulted in extraneous light caus-
ing loss of quantitative accuracy.”

David needed a device that would eliminate
the influences of the impurities and provide much
more accurate data that could be fed into the com-
puters for analysis. He turned to Mike Sinclair
(1812), known for co-inventing the Polychromator
that uses a combination of optics and microelectro-
mechanical systems (MEMS) to determine gas
types.

“David talked to me a long time, wondering if
some aspect of the Polychromator could be used to
solve this problem,” Mike says. “The answer was
no. But | thought | could build a machine that
could do the job.”

After analyzing several approaches to array
scanning, he developed a design and built the
Hyperspectral Microarray Scanner for Microarray
Analysis primarily from commercial parts. The
scanner he developed is potentially more sensitive
than any commercial microarray scanners. Among
some of its advantages: considerably greater accu-
racy and improved rejection of stray light and
impurity emission.

Mike started the design of the new scanner in
April of last year and by late November he, with
the help of Jeri Timlin and Gary Jones (both 1812),
had a working device that was providing almost
pure data from the slides provided by UNM biol-
ogy professor Maggie Werner-Washburne and the
UNM Cancer Research and Treatment Center.

He can put what appears to be a clean slide
with only the DNA samples in the hyperspectral
microarray scanner and after illuminating it with
one or more lasers, see several impurities in the
slide.

“I built this machine, but it is still amazing to
use it and see all this information pop out on what
looked like a clear glass slide,” Mike says.

The hyperspectral microarray scanner pro-
vides Mike and Jeri with huge data files that they
put on CDs. David, Jeri, and George Davidson then
perform the analysis using Sandia-developed algo-
rithms and software.

The new scanner uses proprietary multivariate
software developed in other hyperspectral image
analysis projects at Sandia. The result is that they
can determine pure-component fluorescence spec-
tra and DNA concentrations in each spot without
the use of standards.

Mike will soon be building a second,
improved hyperspectral microarray scanner that
will be used to study a seaborne bacteria, Syne-
chococcus, as part of the recently announced DOE
“Genomes to Life” project (Lab News, July 26).

g i

THE ARRAYER built by George Davidson and University of New
Mexico students is capable of printing 100 glass slides at one time.

lead a group of like-minded researchers inter-
ested in exploiting the genomics revolution and
helping New Mexico laboratories develop these
technologies.

George and Werner-Washburne began devel-
oping strong ties between the biology department
and Sandia, which included training students and
building the required equipment. The work was
partially funded by a three-year University
Research LDRD grant that began in 1999.

The research had three objectives — the most
important being the establishment of viable
biotech research collaborations between the two
institutions. The second goal was to enable local
microarray experiments and to develop the meth-
ods and process controls necessary to achieve
high-quality results. The third was to research the
issues of gene expression of yeast cells in quies-
cence and during re-entry into the cell cycle.

“The collaborations between Sandia and
UNM have been quite successful,” George says.
“Importantly, we jointly developed the ability
to conduct and analyze microarray experiments
using either commercial gene array membranes
or arrays printed on glass slides at the UNM
Biology Department.”

However, it became apparent that the com-
mercial scanners for reading these arrays could be
greatly improved, which led to David Haaland’s
involvement.

“Maggie and | talked about our research when
we would run into each other in our neighbor-
hood park. At the time Maggie was working
with microarray technology using two fluores-
cent dyes to study gene expression of yeast
cells, and I was doing hyperspectral imaging in
the infrared,” David says. “It became apparent

Microarrayer important tool in research

The genome microarray studies rely on two
major enabling technologies: the arrays themselves
and the scanners that read the information from
the arrays. The Keck-funded research uses commer-
cially available arrays from Affymetrix, Inc., but lab-
oratory arrayers give researchers the option to build
custom arrays and to work with organisms for
which commercial arrays are not yet available.

“One of our first steps was to get access to an
arrayer. We ordered the parts and built it over about
a week with a group of undergraduates,” says
George Davidson (9200). “This was a nice example
of the benefits of collaborating with a ‘can-do’ orga-
nization like Sandia.”

This initial arrayer has just been replaced with
a faster commercial machine, but it served as the
main research tool for developing all of the arraying
protocols that are now standard in Maggie Werner-
Washburne’s laboratory at the University of New
Mexico. The instrument is a robot, which moves
metal pins, first dipping them into reservoirs of
DNA, one gene per reservoir, and then tapping the
nanoliter quantities onto the surfaces of up to 100
glass slides. Thousands of spots containing different
DNA genes are laid out in each array on 100-200
micrometer centers.

After a slide is printed, samples of RNA from
the target cells are prepared and translated into
DNA complementary to the gene that originally
coded the RNA molecule. These cDNA molecules
are tagged with a fluorescent marker and incubated
above the spots of DNA on the array.

that the hyperspectral imaging could be use-
ful in Maggie’s efforts.”

Werner-Washburne says that the Sandia
collaborations started during their walks in the
park have been particularly rewarding.

“As a result of our Sandia collaborations,
we have been able to take a systems approach
to this problem,” she says. “There are very few
laboratories in the country that effectively
incorporate biologists, computer scientists,
chemists, mathematicians, and engineers at
this level. It is the future of genomics, and we
have a unique opportunity to make important
contributions and have fun at the same time.”

W.M. Keck Foundation

About a year into the Sandia/Werner-
Washburne project, the W.M. Keck Founda-
tion of California awarded the UNM Health
Sciences Center, which has the largest
leukemia tissue repository in the world, and
Sandia a $1 million grant to apply microarray
research to leukemia.

George says that the “attractive part of the
proposal was the combination of high-perfor-
mance computing capability and instrumenta-
tion technologies at Sandia with the unique tis-
sue repositories at UNM.”

This potent combination is directed toward
learning what causes the cancer and which drugs
and therapies might be tailored to each individual
patient for optimal treatment.

“It is our hope for the future that such stud-
ies will allow us to develop specific and more
effective therapies targeted to each individual
patient,” says Cheryl Willman, CRTC director and
principal investigator of the Keck grant.

Of the $1 million, UNM received 70 percent,
and George and David share 30 percent. The
CRTC handles all clinical interactions and the
laboratory preparations, including scanning the
slides with commercial equipment. Those data
are then analyzed using new methods developed
by George, David, Shawn Martin (9212), and the
computer scientists from the HPCERC. David is
also developing a powerful hyperspectral imaging
scanning device that will greatly improve on the
commercial scanner now in use.

VP1000 Al Romig says the collaborative work
between UNM and Sandia is an example of a sci-
entific win-win situation.

“Sandia’s high throughput methodology,
from the microarray scanners to the mathemati-
cal tools for data extraction, will have a major
impact on a variety of bioscience and technology
studies, from basic research of disease to mitigat-
ing the biothreat from emergent diseases and ter-

(Continued on next page)

The cDNA find the corresponding gene printed
on the array and bind together in a process called
competitive hybridization. Interrogation of the
array with a fluorescent scanning device measures
the concentration of the cDNA (and hence the
RNA) corresponding to each gene in the cell.

In a typical DNA microarray experiment, the
relative expression levels of all protein-encoding
genes are compared between two states of a cell. In
this type of experiment, cDNA, derived from RNA
taken from the two states (typically a control and
an experimental condition), is labeled with two dif-
ferent fluorescent molecules (Cy3 and Cy5). The
labeled cDNAs are combined and hybridized to the
DNA printed on the microarray. Then the micro-
array is washed, dried, and read using green and red
lasers in a commercial scanner to excite the two
fluorophores.

Using specialized computer software, the inten-
sity of the emission peaks of both Cy3 and Cy5 flu-
orescent-labeled targets in each gene spot are visual-
ized as green and red. The local area around the
spot is used to determine the background value,
which is typically subtracted for each target. The
resulting data are then analyzed with a variety of
techniques, including VxInsight, data-mining soft-
ware developed at Sandia.

Werner-Washburne notes that her research
“now has over $1.5 million in new funding from the
National Science Foundation and National Institutes
of Health that wouldn’t have been possible without
the arrayer that George and our students built.”
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construction authorization. The overall process
is expected to take several years and will be
played out to a background of lawsuits and
protests from various interests opposed to the
repository, particularly the state of Nevada.
“We were confident that the project would
be approved based on the technical arguments,
but considering the significant political and
legal maneuvering prior to the vote, we couldn’t
be certain of the outcome,” Andrew says of the
recent stamp of approval. “It was a significant
moment for us and we’ve tried to emphasize
that in our employee recognition efforts. This
decision was based on two decades of work and
there are literally hundreds of people at Sandia

AERIAL VIEW of Yucca Mountain looking south. Drill rigs at crest were conduct-
ing coring research.

efforts are staffed in Las Vegas.”
Hong-Nian Jow’s Subsystems
Performance Assessment Dept. 6852
in Albugquerque works closely with
Cliff’s staff and other project partici-
pants to take experimental data and
build it into process and systems
models of the natural and engi-
neered barrier systems. Uncertainties
are inherent in estimates and obser-
vations from a few years of test data
extrapolated to tens of thousands of
years in model simulations. Models
are often simplifications of vastly
more detailed information devel-
oped by field and laboratory testing
and complex component modeling,
explains Hong-Nian. “We need to be
able to describe the technical basis

who contributed to it and who should be right-
fully proud of the accomplishment.”

The challenge ahead

While morale is high among Sandians on
the project, Andrew cautions, “We fully recog-
nize the future environment is going to be stress-
ful. The real challenge is ahead of us with the
preparation and defense of the license applica-
tion. There is a tremendous amount of work
ahead.”

“America’s national, energy and homeland security, as well as
environmental protection is well-served by siting a single nuclear
waste repository at Yucca Mountain. . . . Without Yucca Moun-
tain, the nuclear waste simply stays where it is. However, by
moving the process forward, we have the opportunity to dispose of
nuclear waste that has piled up at 131 sites in 39 states.”

— Energy Secretary Spencer Abraham

for our models, defend their appro-
priateness and be clear about
acknowledging the uncertainty in
our results.”

Finally, these models are
adapted for use in various ways by
Peter Swift’s Total Systems Perfor-
mance Assessment Dept. 6851.
Developing a scientifically sound
analysis of a system as large and
complex as Yucca Mountain is a

“Our customers are very demanding and
rightly so,” says Cliff Howard, acting manager of
Repository Test and Analysis Dept. 6855. “They are
under a lot of pressure to deliver on schedule high-
quality products that can stand up to the scrutiny of
oversight groups and critical review organizations.”

With its experience base from the Waste Isola-
tion Pilot Project (WIPP) and technical support
from matrixed staff in other Labs organizations
(including Geosciences Center 6100), Sandia is
making a difference in the Nevada project. How-
ever, unlike WIPP — where Sandia led the scientific
effort — this work is being done under DOE’s man-
agement and operations contractor, the Bechtel-
SAIC Company, supported by participants from
several national labs, the US Geological Survey, and
commercial contractors.

“We’ve been very successful in transferring our
expertise and experience from WIPP to this project.
Sandians are now routinely called upon for discus-
sions regarding successful licensing strategies for
technical, managerial, and organizational issues,”
Andrew says. “It is a great pleasure to know our
Sandia staff have this kind of impact on these first-
of-kind projects.” Sandia was able to directly con-
tribute to a substantial number of key documents
used by Secretary Abraham to recommend the site
to the President this year, he adds.

For the past two decades, Sandia has assisted in
the project’s site characterization effort in a number
of specific areas including technical management,
field and lab-scale testing, data collection, modeling

and analysis for both engineered and natural sys-
tems, and long-term performance assessment.

Sandia’s present workforce on the Yucca Moun-
tain Project includes about 35 technical staff mem-
bers, 15 support staff, and four managers, distrib-
uted between Las Vegas and Albuquerque. Present
Labs budget for the project is about $14 million. Fif-
teen of the staff and two managers are currently in
Las Vegas.

Key Labs roles

The Las Vegas contingent is co-located with
Bechtel-SAIC in Las Vegas, where several Sandia
team members hold key management and techni-
cal roles in the project organization. Sandia has
earned kudos from the managing and operations
contractor for its technical contribution, quality
practices and performance on cost and schedule.

Cliff’'s department (6855) is located in Las
Vegas and focuses on laboratory and field-testing to
supply data needs for Sandia and other project orga-
nizations. “Our work in testing always demands
innovative engineering,” he says of the many first-
of-a-kind, high-visibility tests his group conducts.

Albuquerque technical staff do everything from
analysis of field test data to interpreting results of
million-year simulations of the entire repository
system. “The Albuquerque and Las Vegas depart-
ments are really seamless and work well as a team,
Andrew says. “The majority of our technical effort is
accomplished in Albuquerque, while other key

multilayered process, Peter explains.
“Work at each level of the process must meet the
highest standards, and must be integrated carefully
with the upstream and downstream users within
the project.”

Peter sees the greatest challenge for his group
as “one of communication. Skeptical technical
audiences, both within the project and externally,
reasonably ask why they should trust our estimates
of system-level performance over hundreds of
thousands of years. Sound programmatic decisions
about the site should be based on a full understand-
ing of our uncertainty about how it will perform.
We need to communicate that understanding to a
broad range of audiences.”

Thank-you, staff

“We’d like to thank all of the numerous
staff who have contributed to the successful site
designation for this nation’s proposed spent
nuclear fuel and high-level waste repository.
We especially want to recognize the staff who
endured the extraordinary challenges of the
past couple of years and who made the site rec-
ommendation and subsequent site designation
by the President a reality. Congratulations and
well-done!”

— Andrew Orrell, Cliff Howard, Hong-Nian
Jow, and Peter Swift, Yucca Mountain Project
Management Team

Microarray
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rorism,” Al says. “It’s simply another example of
Sandia’s expertise in physical science, engineer-
ing, and computing applied to biological prob-
lems. It represents a true scientific win-win.
There are problems that are intractable with tra-
ditional tools of bioscience, yet attacking them
allows Sandia to nurture its own competencies
to the benefit of all of our national security
problems.”

Contributors

The University of New Mexico and Sandia collabora-
tion involved many researchers.

From Sandia: Joy Bemesderfer (1030), Craig Boney
(5712), Kevin Boyack (9212), George Davidson (9200),
Steve Gentry (5712), David Haaland (1812), Bruce
Hendrickson (9215), Nancy Irwin (6531), David Johnson
(formerly 9223), Gary Jones (1812), Helen Koller (6531),
Shawn Martin (9212), Chuck Meyers (1030), Mike Sinclair

(1812), Mark Smith (5712), Justin Spain (9227), Ed Thomas

(12323), Jeri Timlin (1812), and Mark Van Benthem, Joyce

Van Berkel, and Brian Wylie (9227).

From UNM Department of Biology: Maggie Werner-
Washburne, Mary Ann Nelson, Monica Manginell, Juanita
Martinez, Jose Weber, Angelina Rodriguez, Gabriel
Quinones, Pat Dolan, and Anthony Aragon.

From UNM Cancer Research and Treatment Center:
Erik Andries, Kerem Ar, Susan Atlas, Bruce Camitta, Myron
Chang, Paul Helman, Huining Kang, Marilee Morgan,
Monica Mosquera-Caro, Maurice Murphy, Gavin Pickett,
Jeffrey Potter, Fred Schultz, Jonathan Schuster, Irina
Smirnova, Bob Verhoff, Cheryl Willman, Yuexian Xu, and
Xuefei Wang.

VxInsight data-mining software used to analyze data

A final step for both the Maggie Werner-

Washburne and Keck projects is analyzing, ar