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The lamps on the University of Minnesota's solar
simulator can concentrate the light of 3,000 suns. 

Favorable reactions

Davidson, Lipinski, and
their colleagues are working
on other approaches to
conversion of concentrated
sunlight. They're
researching the production
of syngas from biomass
and aiming to generate
electricity using solar heat.

From sunlight to synfuels
January 3, 2011

A new solar simulator guides research
on making conventional liquid fuels
from sunlight

By Deane Morrison

Turning fossil fuel into energy is easy:
You just burn it. And live with the
carbon dioxide byproduct. 

What if we could reverse the process
and turn carbon dioxide back into
fuel? A dream solution, but it may
seem like trying to put the genie back
in the bottle.

Not for University of Minnesota
researchers Jane Davidson and
Wojciech Lipinski, however. They and
their colleagues are using concentrated light energy equal to 3,000 suns to find the most efficient
way to convert carbon dioxide and water into synthetic gas, or "syngas," with solar power.

Syngas is easy to transport via pipelines and is readily converted to high-energy-density liquid
hydrocarbon fuels, or "synfuels," with properties equivalent to what we derive from petroleum. An
analysis by researchers from the University and Sandia National Laboratory indicates that an entire
sunlight-to-synfuels process could be done with 9 percent efficiency and no input of fossil fuels.

"With 9 percent efficiency—which would be many times more efficient than using biofuels—we could
replace all the petroleum consumed today in the United States with solar collectors covering 15
million acres," says Davidson, a mechanical engineering professor. "That's the size of West Virginia,
and half of what we use for highways."

Simulated sun, authentic opportunity

At the University's Solar Energy Laboratory, the process begins with a
solar simulator in the form of seven mirrored, 6,500-watt lamps that
concentrate the light on a 10-centimeter spot with an irradiance of
3,000 suns. (One "sun" equals 1,000 watts of solar energy falling per
square meter of surface.) With this concentrated radiant energy, one
can generate temperatures of more than 3,600 F in a chemical
reactor. There, carbon dioxide and water are split to form carbon
monoxide and hydrogen, the two components of syngas.

If the technology works in the laboratory, it could be scaled up to take
advantage of the world's abundant solar energy. Deploying these
technologies in the Earth's sunbelt could yield enough renewable energy to significantly exceed the
world's current needs, the researchers say.  

"More sun falls on Earth in one hour than is consumed globally in a year," Davidson notes.
"Harvesting the sun to meet our energy needs is a challenge with a huge payoff."

Of course, it's a little more complicated than focusing concentrated sunlight into a reactor filled with
carbon dioxide and water. The key to the technology rests with oxides of two metals: zinc and
cerium. 

"Metal oxides allow you to split water and carbon dioxide at temperatures achievable with modern
solar concentrating devices," Davidson explains. 

In the reactor, the metal oxides go through cycles in which they strip oxygen alternately from carbon
dioxide or water--forming carbon monoxide or hydrogen, respectively--then release the oxygen as a
byproduct. The syngas formed from the carbon monoxide and hydrogen can be converted into
gasoline, diesel, jet fuel, methane (natural gas), or other products.

Davidson and her colleagues have produced syngas this way in their laboratory. They are now
moving from laboratory demonstration to development of prototype reactors. While Davidson and
Lipinski concentrate on making the next generation of reactors, University chemistry professor
Andreas Stein and colleagues at Caltech and UCLA are researching new materials that could
increase the efficiency and ease of operation. 

If adopted, a "sunlight to synfuels" process would be an energy supply system in which the same
amount of carbon dioxide that is removed from the atmosphere and locked into the fuels is released
when the fuels are burned. Thus, it would be carbon neutral.

"And because synfuels can be the same as the conventional fuels, they won't require a new
infrastructure," notes Lipinski.
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Hearts and other muscles have a special way of
producing pain signals when they're deprived of
oxygen.

Why heart attacks hurt
January 11, 2011

How oxygen-starved muscles signal
their distress

By Deane Morrison

It happens to heart attack sufferers
and highly fit marathoners alike.
When a muscle isn't getting enough
oxygen, it hurts.

Yet while the pain is caused by lactic
acid leaking from oxygen-stressed
muscle, the amounts of acid are too
low for pain nerves in muscle to
detect.

That paradox led University of
Minnesota neuroscientist Robert Elde
and his colleagues at the U of M and
Oregon Health and Sciences
University to investigate how oxygen-starved muscles get their SOS through to the nervous system. 

"We're on a quest to understand many, if not all, types of pain," explains Elde, who is also dean of
the College of Biological Sciences. "It's part of a strategy for developing new ways to eliminate
pain."

Getting to the root of pain due to insufficient oxygen—called ischemic pain—has obvious
implications for heart attack patients and people who must deal with overworked muscles. But it
may also lead to helping people detect pain better. Foremost on the list would be diabetics who, due
to neural damage, can't feel pain from ischemic muscles until it's too late.

A special kind of pain

In classic experiments, researchers elsewhere applied tourniquets to volunteers' arms, drastically
cutting the flow of oxygen to the muscles. But the volunteers felt no pain until they exercised their
arms.

Clearly, say Elde and his colleagues, the neurons that sense oxygen deprivation weren't responding
to low oxygen levels directly. Instead, they must have been responding to chemicals released into
(or depleted from) the fluid that bathed the working, oxygen-starved muscle cells. But if not lactic
acid, what?

In a series of experiments, the Minnesota and Oregon researchers found that it is lactic acid, but it
has a helper—a small molecule called ATP, which is also released by ischemic muscle. Together,
the two chemicals get the attention of pain nerves.

How it works: 

• When a muscle cell is starved for oxygen, it leaks lactic acid into the surrounding fluid, causing a
pH drop. 

• ATP also leaks out. It diffuses through the fluid and attaches to a protein on the outer membranes
of the pain neurons. As a result, the protein changes shape; this evokes a response in a
neighboring protein.

• The neighboring protein is an acid detector, and its response is to increase its sensitivity. Now the
neuron can sense the pH drop and pass the signal up to the brain.

This multistep mechanism likely allows the body to distinguish oxygen starvation from other
conditions that cause bodily fluids to become acidic, the researchers say. 

Old neurons, new tricks?

Putting the finding to use for patients with diabetes, for example, would take a long time, but Elde is
already thinking along those lines.

"In diabetic neuropathy, one of the first things to go is pain detection," he notes. "What if you could
tease a neuron to restore health in [those patients]?" One way, he muses, might be to teach old
neurons a new trick.

"For example, what if we could install these mechanisms in other types of neurons? Say, ones that
sense vibration—those are resilient to neuropathy—and make them surrogate [pain detectors]?" he
says. "We could entice surviving neurons to add pain reception to their repertoire."  
 
The work is published in the journal Neuron.
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Nathan Springer is out to unearth the epigenetic factors
in different lines of corn.

Mother of all tags

In most mammals, one of
the two X chromosomes in
females is epigenetically
inactivated and turned into
a dense structure called a
Barr body. Since males
have only one X
chromosome, this keeps
the "dose" of genes on the
X chromosome even for the
two sexes. In other words,
because humans have
evolved to need only one
copy of those genes, an
extra copy would cause
problems—and so females
eliminate it.

Above and beyond the genes
January 12, 2011

How stealthy 'epigenetic' factors are
changing the study of heredity

By Deane Morrison

Since identical twins share all the
same genes, how come sometimes
only one gets a heritable disease?

And how can genetically identical
cells in a leaf be different colors?

Those were just two mysteries that
hinted at factors beyond the DNA
sequence having a hand in
determining traits. Those factors turn
out to be stealthy chemical agents
that turn genes on or off and
sometimes modify the degree to
which genes are expressed as traits. 

Welcome to the realm of epigenetics, a red-hot frontier in the modern science of heredity. 

"Epigenetics is the study of heritable information not contained in the genetic sequence," says
Nathan Springer, an associate professor of plant biology at the University of Minnesota. "The term
'epigenetics' literally means 'above the genes' and describes information superimposed upon
genetic sequences."

So important is the field that the National Science Foundation just awarded $1.6 million to Springer
and Matthew Vaughn of the University of Texas at Austin to study the epigenetic control of traits in
corn. Springer's work, along with studies of human epigenetics by U of M researchers Irving
Gottesman, Heather Nelson, and others, illustrates the immense reach of epigenetics as a door to
understanding heredity.

From cradle to grave

It's a good thing evolution has provided a means of switching genes in a cell nucleus on and off,
either wholly or partly. Consider an embryo: Various genes must be turned on and off in different
tissues and at different times during development. Otherwise, we'd all end up as big balls of
identical cells with nothing to differentiate brain from liver from muscle. Similarly, genes are turned
on and off after birth to guide growth, reproduction, and other functions.

The simplest form of epigenetic control is a "tagging" process called
methylation, in which an enzyme attaches small molecules called
methyl groups to specific sites on DNA. With enough methyl groups, a
tag will foil the cellular machinery that activates genes. 

Some tags can come and go throughout an organism's life. This
process can start in the earliest stages of development and can leave
identical twins with substantial differences in the patterns of their tags.
This may in turn lead to only one having a disease or other genetically
influenced condition.

Corn Epigenetics
Cancer Epigenetics
Mind Control?

Corn epigenetics

Epigenetic tagging often occurs in a seemingly random fashion. This
can cause headaches for plant breeders, because if different patterns
of tagging occur in genetically identical seeds, it can reduce their ability to predict traits. Removing
some of that surprise for corn breeders is the aim of Springer's NSF grant.  

He and his colleagues are looking for epigenetic tagging patterns that can affect crop quality in
various lines of corn and ways to test plants for their presence. 

For instance, he wants to know if there are epigenetic changes whose presence isn't associated
with any particular DNA sequence. ("Such epigenetic changes may contain important, previously
hidden, information," says Springer.) And if there are, where—that is, at which locations on which
chromosomes—do they occur?

Finally, if such differences are found, how heritable or stable are they?

"Right now we can't predict how many generations an epigenetic change will last," Springer says.
For example, if an epigenetic tag inactivates an undesirable gene, it would be good to know if that
tag is likely to be lost sometime in the next few breeding cycles.

Cancer epigenetics

Several human genes act to suppress tumors, and others—oncogenes—promote cancer when
overactive. Epigenetic tags can orchestrate the behavior of both, says Nelson, an associate
professor in the Masonic Cancer Center and Division of Epidemiology and Community Health. 

"Aberrant methylation is equivalent to mutation events," she explains. "For example, tumor
suppressor genes. You want them [active] in a cell." But methylation, as well as a mutation, could
inactivate them.   

The same goes for an oncogene, she says. A loss of methylation can leave it permanently "turned
on." 

"We've known for a long time that globally, tumors are [under]-methylated," Nelson says. But, she
adds, no one knows yet whether the low level of methylation is a cause or effect of tumor growth.

She and her colleagues have recently submitted for publication a study comparing lung tumors with
normal lung tissue and identifying key tumor suppressor genes that become methylated during
tumor formation. 

"We know that this process of proper methylation is important," she says. One of her main goals is
to find a reliable test for whether a person's cells are competent to keep the right regions of their
genome methylated—and silent.

Mind control?

Over his long career, Gottesman, a senior fellow in the Department of Psychology and the Bernstein
Professor in Adult Psychiatry, has become convinced that epigenetic factors are at least part of the
reason why IQ and schizophrenia, though "highly heritable," may vary between identical twins. 

In one test, he and his colleagues looked at two sets of identical twins: one in which both twins had
schizophrenia and one in which only one twin had it. In all four subjects they compared the degree
to which a gene related to mood and brain functioning was methylated.

In that respect, the schizophrenic person with a normal twin was closer to the two schizophrenic
twins than to his own sibling.

"This was a proof of principle," says Gottesman, meaning that the study showed that identical twins
can differ in their epigenetic profiles in ways that may affect their health outcomes.  

Gottesman also sees epigenetics as a likely bridge that allows environmental factors to affect the
functioning of genes. The effects of environment on intelligence are a case in point. 

"Intelligence is 70 percent heritable. That means that 70 percent of the variance in intelligence
among individuals in a population is explainable by inheritance," Gottesman says. Except, he found,
when poverty enters the picture.

In a landmark study, he and his colleagues at the University of Virginia examined many sets of twin
children, both affluent and poor. In the affluent, IQ heritability was high. But in the poor children, they
found very little evidence for a genetic component to intelligence; in other words, its heritability was
near zero. Thus, a poor environment can swamp genetic influences. 

"We can explain this as how having a good environment lets genes 'do their own thing,'" says
Gottesman. "But in a poor environment, genes are too busy dealing with the privations of a poor
environment."

Poor pre- and perinatal conditions may lead to any number of biochemical effects in children. These
in turn could ultimately cause altered patterns of epigenetic tagging that lead to lowered IQ. 

Gottesman would like to see a full-scale effort, involving scientists with a variety of skills, to discover
the hidden story of how epigenetic tagging, gene function, and the environment interact to produce
traits. The complexity of such an undertaking would rival NASA's drive to put men on the moon.

"We really need an Apollo Program for epigenetics," he says.
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Venus's Sapas Mons (foreground) and Maat Mons
volcanoes are among the rugged features of our hot,
cloudy sister planet.

Starwatch February 2011
January 18, 2011

By Deane Morrison

A changing of the guard begins in
February, with Jupiter dropping
through the evening sky to the west
just as Saturn stages an entrance to
the east.

February opens with Jupiter's golden
orb shining above the western
horizon. But its dominance wanes
with the winter, and by the end of
March it is destined to become lost in
the sun's afterglow. 

In contrast, Saturn rises about 90
minutes before midnight at the
beginning of February and appears
earlier each night. With Jupiter
already having set, Saturn is a solitary
sojourner across the night sky, devoid of planetary company until the predawn hours. But its rings
are open enough to make it well worth a look through a telescope.

Venus still rules the morning sky, but it is starting to sink into the sun's foreglow. Catch it in the first
two weeks of the month, before it loses too much altitude and luster.

In February Sirius, the brightest of stars, and its constellation, Canis Major, are at their highest in the
south after nightfall. If you've never seen Canis Major, grab a star map and try tracing the outline of
Orion's bigger hunting dog.

If you’re looking for hard-to-find constellations, turn your sights just below Orion, where Lepus, the
hare, crouches. Sharp eyes (or a pair of binoculars) will help you find its “rabbit ears” sticking up in a
faint “V” just below Rigel, the southwestern star in Orion’s hourglass figure. 

Besides being fun, Groundhog Day is a tradition with astronomical roots. Our modern rodent-run
holiday started out as the Celtic feast of Imbolc, or lamb’s milk, celebrating the lambing season. It
was one of four cross-quarter days falling halfway between a solstice and an equinox. As the
reasoning went, a cloudy, shadow-free day was a harbinger of rains, a softening earth and an early
start to spring planting. But a clear day meant more cold, frozen ground and shivering. 

Some of us may equate February with the dead of winter, but late February always has a couple of
treats in store. Look an hour or two after sunset for a soft, broad finger of light pointing back along
the sun's path. This is the zodiacal light, a reflection of sunlight off a disc of dust that stretches far
into space in the plane of the solar system.  

And if you’re really lucky, you may see a very faint oval of light against a dark sky, exactly opposite
to wherever the sun is at the time. This is the Gegenschein, or counterglow, and it is also the result
of reflections off dust. The best time to look is close to midnight, when the Gegenschein will be high
in the south—the spot where a full moon would be at that time. In fact, the dust particles in the
Gegenschein shimmer so much because we’re seeing them, too, in full phase.  

Algonquin Indians called February’s full moon the snow moon, as snows tend to be heaviest this
month. It was also known as the hunger moon, because hunting was hard in the deep snow. This
year it rises the evening of the 17th and reaches perfect fullness several hours later, at 2:36 a.m. on
the 18th.  

The University of Minnesota offers public viewings of the night sky at its Duluth and Twin Cities
campuses. For more information and viewing schedules, see: 

Duluth, Marshall W. Alworth Planetarium: www.d.umn.edu/planet

Twin Cities, Department of Astronomy (during fall and spring semesters):
www.astro.umn.edu/outreach/pubnight

1/21/11 Contact: Deane Morrison, University Relations, (612) 624-2346, morri029@umn.edu 

Find U of M astronomers and links to the world of astronomy at http://www.astro.umn.edu. 
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U civil engineering students Joel Petersen-Gauthier (left) and Emily Gross share a moment with some children
from La Hermita.
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Members of Innovative Engineers, including Alejandro
De la Mora (squatting), install the tower for their 1-
kilowatt wind turbine in La Hermita.

Photos: courtesy Innovative Engineers

Building turbines and relationships
January 19, 2011

U group Innovative Engineers brings
renewable energy technology to
Nicaragua

By Rick Moore

When Scott Morton explains how the
wind turbine his fellow students built
in Minnesota is going to benefit a
village in Nicaragua, you have to use
your imagination. After all, he’s telling
the tale in a crowded café in
Dinkytown where computers, smart
phones, and all the amenities of
urban American life are within easy
reach.

The Nicaraguan village of La Hermita
is a different story. There, residents
“power” their humble homes with old
car batteries and aren’t quite as
concerned about the relative merits of
3G vs. 4G speed.

That’s why the 1-kilowatt wind turbine that the U student group Innovative Engineers delivered last
summer and will activate soon is so important. 

“The whole purpose of the wind turbine is to save [the La Hermita residents] from having to bring
their old car batteries into the city to charge them,” says Morton, president of the year-old student
group. “So with this turbine, people will not have to lose a whole day of work where they have to go
into the city by horseback in the morning, charge their batteries, and then come back. 

“All they wanted was to be able to use the radio so they can get their news and know what’s going
on in the country.”

Coffee, ‘homebrew,’ and a mail-order guidebook

Innovative Engineers formed organically—and rather quickly—in 2009. Several students had taken
part in a global seminar on renewable energies in Scandinavia led by Paul Imbertson, a professor of
electrical and computer engineering. 

Just prior to that, while up late studying for finals, civil engineering student and seminar participant
Alejandro De la Mora found himself online searching for related materials. 

He ordered the book “Homebrew Wind Power” and brought it on the trip. On their return, some of
the students began building a turbine in the basement of Imbertson’s home. In December 2009 De
la Mora and Josh Durand cofounded the new student group, whose mission is to “partner with
underdeveloped communities to meet their infrastructure needs for electricity and water according to
locally available resources.”

Traveling turbine

Last summer a group of U students brought the wind turbine to La Hermita and installed the tower
foundation. They also began collaborating with a local technical school and taught classes on
renewable energy and wind power. 

“We’re teaching them how [the turbine] works so if it fails or breaks, they are able to fix it,” says De
la Mora, who graduated in December. (The wind turbine will become operational after some further
testing.)

“These people are very interested in this technology,” adds Morton. “They see the possibility of what
it can do for people living outside of the cities.” 

The education goes both ways.

“People may think, ‘Oh, that’s so nice that they’re going down and helping them,’” Morton says. “But
I honestly think that going down there helped us more.”

De la Mora points out that the common refrain from La Hermita residents is, “I just need a light bulb
and to be able to listen to the radio.”

“They are happy with so little and we want so much,” he adds. “It helps you realize what really is
important in life.”

Exploding growth

In the past year, Innovative Engineers has grown to 85 members, spanning all the U’s engineering
disciplines and then some. 

Accordingly, the group has added many more activities, including a hydro project at another location
in Nicaragua and a fledgling wave energy project on campus. Members have built two additional 1-
kilowatt wind turbines, too—one with the help of area middle school students through a program
with the Science Museum of Minnesota.

And De la Mora, Imbertson, and a group of students just returned from Mexico, where they
established a new chapter of Innovative Engineers at Universidad Ibero Americana in Mexico City. 

Ultimately, Morton hopes that the group’s legacy will be lasting relationships with communities like
La Hermita. 

“We don’t go in there and set up something and say, ‘There you go,’ he says. “For each generation
of new engineers [at the U], we’re hoping that they will go down there and see the same people and
continue that relationship.”

For more information about IE’s projects and to watch a video of the summer 2010 trip to La
Hermita, visit Innovative Engineers.
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A lower part of our brain's visual system shows
evidence that with experience, it can learn to boost its
response to faint images.

A mind of its own
January 21, 2011

Basic areas of the brain's visual
system show evidence of learning

By Deane Morrison

One by one, images of ordinary
objects flashed on the computer
screen. Each stayed up for only about
0.015 second.      

One psychologist watching the screen
couldn't even tell that any images
were coming up, let alone name the
objects. But a second rattled off their
names without a hitch. 

The second, University of Minnesota
psychology professor Stephen Engel,
had a powerful advantage: He had
trained himself to detect images that a
"naïve" eye never could.

And now he has discovered one of the brain's secrets for pulling off similar feats: With practice,
areas of the brain that perform some of the earliest processing of visual signals can rewire
themselves to amplify their responses to images. That is, they can "learn" to respond more strongly.
This is a step in learning to see images we couldn't detect before.

"It's like a hearing aid," Engel explains. "With practice, people are building their own amplifier in a
region where the early stages of visual processing occur. That 'turns up the volume' on faint images
so they can see them better."  

The work may someday help efforts to train people to recognize subtle patterns faster or more
reliably.  

"There are lots of activities that require visual learning," says Engel. "Radiologists reading X rays
and security people looking at bomb scanners, for example. What we're learning here may tell us
something about how that kind of expertise works, and once you know that, you may be able to use
it to improve performance."

The information chain

When visual signals leave the eyes, they pass through the midbrain and then to the visual cortex,
the part of the cerebrum that processes visual information and allows us to see.

The signals' first stop is an area at the back of the brain called the primary visual cortex, or V1.
From there information moves to some 20-30 other visual areas arranged in a rough hierarchy;
among the last to receive the signals are higher areas of the cortex associated with conscious
awareness.

There was already some evidence for learning in the V1 area, says Engel. And V1 does receive
feedback from higher brain areas like those associated with consciousness. But there was a
question as to whether the earliest signals produced in V1--which are independent of feedback--
could be strengthened when subjects learn to recognize faint visual patterns.

A grating experiment

To find out, he and his team trained 14 subjects with a pattern of progressively fainter lines on a
computer screen. Over 30 days, their ability to detect faint lines improved by about 30 percent.

Working with biomedical engineering professor Bin He, the team measured EEG responses arising
from V1 neurons when the subjects were shown the line patterns before and after the training
period. The neurons gave significantly stronger responses after the training. 

But the speed of the responses—only 50-70 milliseconds after the lines were presented—implied
that the V1 neurons were acting without "coaching" from higher areas.

"We've ruled out feedback from conscious areas because that would be slow," Engel explains.  

How the V1 area learned to strengthen its response to the faint lines is still unknown. Feedback
from higher areas could influence the learning process, Engel notes, but it plays no part in the
responses themselves. 

"[Learning] could be the result of connections from other neurons or something about the neurons
themselves, or more neurons responding to the cues over time," Engel says.

The function of V1 neurons was thought to be fixed because they distribute information to the rest of
the brain, he says. Instead, "we've shown that the results of learning can appear in [V1] and the
expression of those results--that is, the amplified signals--does not require input from higher cortical
areas." V1, then, is another site of learning, like a mind within a mind.

One possible medical application may be in amblyopia, a brain disorder in which one eye produces
a much weaker signal in the brain than the other eye. 

"We'd like to understand how to strengthen the response of neurons to the bad eye in the visual
cortex," Engel says. "The kind of learning we studied is an example of neurons strengthening their
response. So we may be able to apply what we've learned here to that problem."

The work is published in the November 10, 2010, issue of the Journal of Neuroscience. 
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Lupus research at the University of Minnesota may lead
to a test that can predict damaging flares of the
disease, which often leaves patients with a
characteristic butterfly-shaped rash.

Running interference

The four chemokines in the
U of M test are produced in
response to another
chemical released by an
active immune system: type
I interferon, which gets its
name from its ability to
interfere with viruses trying
to replicate in the body. Its
blood levels are hard to
measure, however, hence
the search for warning
signs that yielded the four
chemokines used in the
test. Currently, Emily
Gillespie says, at least two
anti-interferon drugs for
lupus are in clinical trials.

Patient with a butterfly rash from lupus. Photo: Hardin MD,
University of Iowa, at
http://hardinmd.lib.uiowa.edu/ui/kingsbury/135.html.

Toward a test for lupus
January 31, 2011

A new test may predict when lupus
symptoms will worse

By Deane Morrison

A young woman looks fine to her
friends, even though she's in great
pain. Naturally, the friends find it hard
to believe she has a life-threatening
disease.

Her situation typifies systemic lupus
erythematosus, an autoimmune
disease caused by the body's immune
system attacking its own tissues. It
strikes mostly African American
women of childbearing age and can
cause damage—sometimes invisibly
—to joints, heart, liver, kidneys, and
other organs.

But capriciousness is perhaps the disease's most maddening feature.

People with lupus may go for months or years without a "flare," then wake up one day with
symptoms like headache, lethargy, or lupus's hallmark butterfly-shaped rash on the face. By then it
may be too late to prevent damage to organs, because often it's the damage that produces the
symptoms.

But that scenario may change, thanks to University of Minnesota
researcher Emily Gillespie and her colleagues. They have found what
may be chemical warning signs in the blood of patients in whom a
flare is getting ready to erupt and have developed a test to detect
them.

"We'd like to develop a clinical test that will help doctors know when a
patient is about to go into a clinical flare," says Gillespie, an assistant
professor of medicine in the University's Center for Immunology. "A
test should help physicians to more effectively manage the disease
and improve patient quality of life."

Flares can be treated, usually with heavy doses of steroids, but it
would be much better if patients could be spared those treatments
until they are really necessary, Gillespie explains. 

"We'd like doctors to be able to predict what's going to happen and
give patients some peace of mind or warning," she says.

Finding the red flags  

The test has its roots in work by Timothy Behrens, a former U of M professor now at Genentech,
who led the effort to collect blood samples and clinical data on some of the 1,000 lupus patients
under the care of rheumatologist Michelle Petri of Johns Hopkins University.

Using methods Behrens developed to study gene activity in the patients' white blood cells, Gillespie
and her colleagues discovered a link between severe forms of lupus and the production of
chemokines—small proteins secreted when the immune system is activated. By screening 160
proteins in patients' blood, they found four chemokines whose levels were elevated in patients with
active lupus.

Yet "some patients with not-so-active disease also had high levels," says Gillespie. "So we thought,
could this be trouble brewing?" 

To find out, they initially studied 300
patients. Among the 222 patients who
felt well at the beginning of the study,
blood levels of the four chemokines
were low in some, but in others they
were significantly elevated to varying
degrees (three-fold elevations were
common).

Following the patients for one year, the
researchers found that those with
elevated chemokines were significantly
more likely to have a flare in the next
year. 

"The difference in symptoms between
the two groups started to appear three
months after the test showed elevated

chemokines," Gillespie says. "Therefore, elevations may be predictive three months in advance."
Repeating the experiment with 375 new patients yielded similar results.

Gillespie and her colleagues now have a simple blood test to measure levels of all four chemokines
at once. The University has applied for a patent on the process and licensed the technology to a
major clinical diagnostic company.

The next step is to test for evidence that treatment can avert flares in patients with elevated
chemokines. If all goes well, a clinical test for the chemokines could be ready for market in a few
years, Gillespie says.  

The work was funded in part by the Lupus Research Institute, the Lupus Foundation of Minnesota,
and the National Institutes of Health.
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Tubby Smith, now in his 20th year as a head coach,
loves teaching his players and feels particularly at home
during practices, which for the men's basketball team
are typically in the morning before classes.

Photos: courtesy Eric Miller, University Athletics

Staring down adversity
February 1, 2011

Tubby Smith teaches and leads—and
wins—at the reenergized Barn

By Rick Moore

It’s a mild, late-January Monday
evening, and inside the T.G.I. Friday’s
restaurant behind the Mall of America,
the crowd gathered for the weekly
Tubby Smith radio show is
surprisingly festive. 

Sure, the Gopher men’s basketball
team just won its third game in a row
to push its record above .500 in the
über-competitive Big Ten conference.
But a day earlier the Gophers learned
that senior co-captain and defensive
whiz Al Nolen would need surgery to
repair a broken foot, further depleting
an already thin lineup.

So why all the hearty laughter and
good cheer? Simple enough. Despite an often challenging, injury-riddled season, Smith’s Gophers
continue to be a feel-good story, due in large part to the steadying influence of their popular head
coach.

Tubbytown, USA

Smith arrived in Minnesota in March 2007—an unexpected bombshell of a hire that electrified the
fan base for men’s basketball. Here was a marquee coach just a decade removed from winning a
national championship in his first year at Kentucky—a hotbed for college basketball—coming to a
program languishing in the second tier of the Big Ten. 

At the end of his introductory press conference at Williams Arena, students spontaneously chanted
“Tub-by! Tub-by! Tub-by!” Four years later they populate “The Barnyard” (the student section at the
Barn), wearing gold shirts that say “Tubbytown, pop. 14,625”— a reference to the seating capacity
at Williams Arena.

Smith has picked up where he left off at Kentucky. In his first season at the U in 2007-08, he brought
a team that had won nine games the year before to a 20-win season—the largest single-season
turnaround in school history. 

He has led the Gophers to the NCAA tournament each of the past two seasons, Minnesota’s first
back-to-back tourney appearances in 20 years. His streak of consecutive 20-win seasons now
stands at 17 (he trails only Dean Smith’s 27 and Lute Olson’s 20 in that category), and he has
amassed a career record of 466-187.

A teacher first

Smith’s easy-going, affable nature at the microphone is offset by a focused, no-nonsense approach
on the court. And that’s abetted by an uncanny ability to communicate without saying anything—a
technique widely known as the “Tubby stare.” 

“It was a bit of a shocker, the intensity he brought,” says Spencer Tollackson, an analyst for Gopher
radio broadcasts who played his senior year under Smith. “Coach Smith is all about winning and all
about effort and doing the right thing. … There’s always a goal in mind with him, and I think that’s
why he’s able to get the most from his players.”

Smith is quick to note that he loves teaching players and being in practice. As for other labels …
well, those can change with the moment. 

“Players might call me strict, they might call me disciplined, but that’s part of being a successful
team, a successful person,” he says. “Hopefully, they would say I’m a teacher first. I know I have to
wear a lot of different hats, whether it’s father or mother or disciplinarian. 

“I’m not here to be their friend, but I’d like to think that we’re friends, because I know in the end
that’s what it’s about—the relationship that you build.”

Now in his 20th season as a head coach, the 59-year-old Smith feels he’s mellowed a bit with age,
the occasional stare and stomp notwithstanding. 

“I’m still confrontational because I think you have to have that to make change,” he says. “But I think
[as you age] the fight seems to be—it’s there, but it’s just not as fierce. [Laughs] You’re a little wiser.
You fight with a different type of weapon now—with wisdom and that type of thing.”

Another batch of lemonade

With wisdom has come the ability to adapt, which has become job number one for Smith and this
year’s Gophers, who are once again facing more than their share of injuries and distractions.

There was the season-ending knee injury to promising freshman Maurice Walker, the departure of
proven scorer Devoe Joseph (who decided to transfer to Oregon), and then the loss of Nolen, which
drastically undercuts the depth of the backcourt.

“I tell our players, ‘Expect the unexpected. Life sends you a lemon, you’ve gotta make lemonade out
of it,’” Smith says. “That’s what we try to do. That’s the way I’ve lived my life, and that’s the way I’ve
coached over the years.”

So far, so good. Heading into a midweek game at Indiana, the 18th-ranked Gophers were 16-5
overall and 5-4 in the Big Ten, good for fourth place. They’ve been ranked in the top 25 for most of
the season and have proved they can compete with anyone.

Moreover, they’ve energized the Barn with a hard-nosed, athletic style of basketball spiced by a
formidable frontcourt, the sharpshooting of senior co-captain Blake Hoffarber, and the regular
highlight-reel dunks by Rodney Williams and Trevor Mbakwe.

“Our kids, they’ve had to regroup and rally quite a bit lately, and I think they’ve learned some
valuable lessons,” Smith pointed out during that T.G.I. Friday’s radio broadcast. “It tells a lot about
the character of our team that when someone goes down … our kids seem to rise up. That’s one
thing I really appreciate and I’m proud [of] about this group of young men.”

It’s a group led by a kinder, gentler… Strike that. It’s led by a slightly less fierce coach who has a
knack for breeding winning teams, even in the face of adversity. 

And that sits well in Tubbytown, USA.
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Dionne Griffin has a special affinity for Middlebrook
Hall, which is enhanced by the view of the Mississippi
River from his dorm window. He signed up for Students
Crossing Borders, where American natives are paired
with international roommates (Griffin's roommate is
from South Korea). "When people from different dorms
come to my floor and they see how cool and connected
everybody is, they're like, 'Oh, I wish my floor was like
this.'"

Photo: Patrick O'Leary

Touched by an 'angel'
February 9, 2011

For U student Dionne Griffin, a
chance encounter has inspired an
ongoing dream

By Rick Moore

When Dionne Griffin tells you his
abridged life story, it’s easiest to focus
on a signature moment of intense
emotion. It’s the time when a 15-year-
old Griffin is out on the street,
weeping on a curb, and, in his words,
“on the edge.” He’s seriously
considering stealing some food from a
Holiday station when he has a life-
changing encounter with a woman he
now considers his angel.

It’s easy to dwell on that, and it makes
for easy headline copy, but when you
talk with Griffin you’re left with the
sense that his darkest days are far
behind him. 

Although Griffin thinks of himself as
being in an extended dream, this is
his pleasant reality: He’s a freshman
who revels in his multicultural
friendships at Middlebrook Hall (as well as the view from his window of the Mississippi River) and a
dedicated economics major on the cusp of the dean’s list. 

Some well-timed Minnesota Nice

Griffin seems to have internalized his tough times as motivation for his aspirations. 

He grew up in Chicago as part of a large family, but when tough financial times put their house in
foreclosure, the family split up. Griffin, his father, and four siblings moved to St. Paul with to stay in a
one-bedroom apartment with his aunt and her boyfriend. 

“I could be in the living room, the kitchen and the dining room all at the same time,” Griffin jokes.

After a stint in a different apartment, his aunt kicked out his father and the siblings, and the family
further divided. Griffin and his older brother wound up living with a friend of his brother, but Dionne
wasn’t comfortable in that household, so he took to the streets. 

Which brings us to that summer day in 2008 when a despondent Griffin contemplated just how
insecure, if not hopeless, his life was.

That’s when a car pulled up and stopped. 

“This lady, she asked me if I had a place to stay. She seemed really concerned about my situation,”
Griffin says. “There were a lot of cars passing by, so I don’t know what made her attracted to me
sitting right there, but she said that she saw my facial expression. She said it seemed like I had too
much grief for a child of that age.”

The woman proceeded to hand Griffin five dollars, told him to get something to eat and drink, and
encouraged him to pray for a better future. 

“That was revitalizing for me,” he says. “Somebody looking from the outside would say that’s a
minuscule form of assistance. But to me it was a big deal.” 

That experience became the catalyst for an essay Griffin wrote at Humboldt High School in St. Paul,
and the essay lent his personal touch to a host of scholarship applications. “I had a nice academic
history, as well (a 4.1 GPA at Humboldt), so the combination of those two, I think, is what attracted a
lot of the scholarship foundations to me,” he says.

The rewards soon followed. First, a $20,000 Horatio Alger Foundation scholarship, through which
Griffin was chosen the Minnesota representative at a student leadership convention in Washington,
D.C. He also was awarded Dell, Kirby Puckett, and Wallin scholarships. All told, he earned about
$70,000 in scholarships to attend the University of Minnesota.

Living the dream

Griffin finds himself happily immersed in collegiate life. Last semester he joined the Business
Association for Multicultural Students and the Gymnastics Club, and this semester he’s swapping
out the latter in favor of a breakdancing club.

“It’s really hard to be upset right now,” Griffin says, the gratitude spilling forth at a coffee shop much
as the tears did three summers ago on a curb in St. Paul. “I feel blessed, of course, but I also feel
like this is just a dream come true.”

He’s driven by a desire to say “thank you” to his scholarship foundations by doing his best in the
classroom, and he has lofty ambitions there.

“Getting a 4.0 and being on the dean’s list would have been the ideal response for me, so that’s
definitely still on my goal list,” Griffin says. “I feel like I have the potential to do better than that, and I
can and will do better than that.”

And he’ll continue to appreciate the environment he’s in—the University of Minnesota and
Middlebrook Hall, specifically—and how far he’s come in a few years. 

Says Griffin: “It’s hard to explain it completely, but I just feel like a vacuum almost, inhaling so much
information—academically, culturally … from everywhere.”
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John Albin led a team that discovered what a difference
one amino acid can make in fighting AIDS.

Reuben Harris studies mechanisms that generate mutations
and how they may be harnessed to destroy pathogens.

On this model of the APOBEC3F protein molecule, the red
area indicates the location of the key amino acid involved in
its interaction with Vif.

Turning the tables on HIV
February 14, 2011

Researchers find a clue to protecting
a major anti-HIV protein

By Deane Morrison

A battle rages inside white blood cells
of persons infected with HIV. The
struggle pits many human and viral
proteins against each other, but the
fight between just two of them may
become a focal point for tipping the
balance.  

On the human side is a protein, made
by white cells, that produces
mutations in DNA of the HIV virus. Its
name is a mouthful--APOBEC3F--so
we'll call it “Apo” here for short.

On the HIV side is a protein that is made by the virus in cells during infection. Its name is Vif, and it
attacks Apo. 

Medical researchers would like to give Apo the advantage in this conflict, and a recent discovery by
University of Minnesota researchers may lead to a drug that will help do that.

Leading the research was John Albin, a doctoral student in the laboratory of Reuben Harris, an
associate professor of biochemistry, molecular biology and biophysics. Their discovery was
published in the Dec. 24, 2010 issue of the Journal of Biological Chemistry.

Here’s how the battle goes:

Close encounters of the hostile kind

When HIV infects a human white blood cell, the first thing the virus does is produce DNA. Left to its
own devices, this DNA will move into the nucleus of the cell, insert itself into chromosomes, and
start directing the production of new virus particles.

But Apo attacks the viral DNA as soon
as it comes off the assembly line and
starts sticking it full of mutations; this
has the potential to cripple the HIV.

HIV counterattacks with Vif, which
attaches to Apo. Somehow, this
attachment makes Apo susceptible to
destruction by the cell's own machinery
that normally breaks down defective
proteins. (Until then, however, Apo can
go right on attacking viral DNA.) A way
to stave off destruction of Apo could,
therefore, mean greater damage to
HIV. 

Albin and his team found that Apo
could be protected from destruction by
changing the amino acid glutamate at just one of the many positions where it occurs in the protein.
That’s one out of the almost 400 amino acid building blocks in Apo. 

"Changing this one amino acid doesn't seem to dislodge Vif," explains Albin. "It's that somehow, if
this amino acid is missing or changed, the interaction is altered in such a way that Apo isn't
destroyed." Thus, Apo could continue the fight.

Albin and his colleagues are now experimenting to find out exactly how Apo and Vif interact.

"Once you have that information, you can work toward designing drugs to interrupt that interaction
specifically," he says.

Too much of a good thing?

Even as researchers seek to help Apo inactivate HIV through mutations, they realize this may have
a downside: It could help HIV mutate so fast that the immune system can't fight it.

This idea stems from the fact that HIV
is notorious for mutating into new
strains too rapidly for the human
immune system to evolve defenses. It's
possible that the mutations produced
by Apo contribute to this phenomenon.

So what to do? Help Apo mutate HIV
even faster, so the virus will suffer
more damage? Or muzzle Apo to slow
down the rate of HIV mutation and give
our immune systems time to evolve
resistance to it?

The consensus, says Albin, leans
toward finding ways to unfetter Apo,
such as the aforementioned search for
a drug to alter its interaction with Vif.
But research into the potential for HIV

to adapt by using Apo mutations is ongoing.

Tipping the balance of this battle could be a delicate affair.
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2010 iGEM team members at MIT. From left:
Postdoctoral adviser Swati Choudhary, Matthew
Adams, Annie Kathuria, Ian Windsor, postdoctoral
adviser Poonam Srivastava, and Anthony Goering.
Faculty adviser Jeff Gralnick is mirrored in the 'M."  

The next generation

Comments from students
looking forward to being on
the U's 2011 iGEM team:

• "This new area of
research iGEM exploits will
be extremely useful to study
both how native systems
work and what we can
program our research
model to do with these
systems."—Daniele Young

• "I think iGEM is a way to
better understand and
experience the biology we
learn in class."—Honglin Li

• "I joined the team because
of the opportunity it
presents to ask real
questions that we can
answer ourselves through
research, not a book or an
article."—Jessica Dent

An E. coli cell containing a bacterial microcompartment
(arrow)

The ultimate mini-machine
February 16, 2011

Students win a prize for building a
biological machine

By Deane Morrison

You think building a ship in a bottle is
hard? Try building a factory in a
bacterial cell.  

A team of five University of Minnesota
undergrads did just that, and won a
gold medal at a large international
competition for it.

The five, all College of Biological
Sciences students, took the trophy in
November at the annual International
Genetically Engineered Machine
(iGEM) competition hosted annually
by the Massachusetts Institute of
Technology. It attracted 130 student
teams from 25 countries, all having
risen to the challenge of designing, building and testing a biological system that could operate within
a cell.

"[Our] students synthesized inside bacteria a small compartment we can use to do a variety of new
chemical reactions that weren't present in the cell before and that the cell would have a hard time
doing on its own," says team faculty co-adviser Jeffrey Gralnick, an assistant professor in the
University's Department of Microbiology and its BioTechnology Institute.

The bacterial microcompartment, or BMC, is a factory within a
bacterial cell. When confined in a BMC, chemical reactions occur
efficiently, and the chamber prevents any toxic chemicals produced
along the way from escaping and poisoning the cell.

BMCs hold promise for producing chemicals useful in medicine,
energy, industry, agriculture, and other areas.

Cell within a cell

The project began with a harmless strain of Salmonella bacteria.
These bacteria naturally construct their own BMCs out of protein
molecules. The goal was to coax E. coli bacteria, which don't naturally
construct BMCs, to do the same.

The U of M team isolated the Salmonella genes that direct the cell to
make a BMC. They then bundled the genes into a circular strand of
DNA called a plasmid. (Plasmids are the baseball cards of the
microbial world, continually being picked up and exchanged, along
with the genes they contain, by bacteria everywhere.)  

When the team cultured the plasmid with E. coli cells, the bacteria
obligingly absorbed the plasmid and its genes; soon, they were
sporting BMCs. 

Next, the students had to show that the BMCs inside the E. coli cells
were capable of taking up a test protein. This was crucial, because if
cells can't herd selected enzymes and other needed molecules into their BMCs, the chambers are
useless. 

The students engineered the E. coli cells to make a protein that turns bright green when exposed to
the right kind of light. Added to the protein was a small "tail" that, like a backstage pass, signals the
BMC to let the protein inside.

Imagine the team's excitement when
they found dense green spots inside
the bacteria; these were concentrations
of the green protein in BMCs.

"The project turned out to be so
successful," says Claudia Schmidt-
Dannert, team faculty co-adviser and
professor in the University's
Department of  Biochemistry, Molecular
Biology and Biophysics and
BioTechnology Institute. "It was nice to
see how the students got more and
more excited as things worked."  

2011 iGEM, here we come

The U's 2011 iGEM team is already
gearing up through a class in synthetic biology, which covers the design and building of new
biological structures and functions.  

Nate Davis, one of the students in the course, says synthetic biology is where biotechnology is
headed.

"It's an amazingly powerful tool for solving problems … I thought it would be great to be involved in
something that was really cutting edge," he remarks.

Lauren Cole, another student in the class, may sum up the general feeling: "I'm excited because we
get to create our own project—it's not coming from a lab manual."

Funding for the iGEM team came from the University's BioTechnology Institute and Biocatalysis
Initiative. 

Published in 2011
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Jupiter is slipping from the evening sky. This composite
image from NASA shows the planet's biggest storm
system--the Great Red Spot--and the shadow of its
moon Europa.

Starwatch March 2011
February 18, 2011

By Deane Morrison

Watching the stars is getting easier
now that the bitter cold of January
and February is yielding to the
inevitability of spring. But as winter
slips away, so do some of the
brightest planets. 

In the west, mighty Jupiter drops
steadily toward the sun's afterglow. In
mid-March, however, you may spot
dimmer but speedier Mercury on its
way up. Mercury passes Jupiter on
the 15th and continues to soar until
the 22nd. Then it, too, begins to
plummet from the sky. 

Meanwhile, Venus, now an ornament
in the eastern predawn sky, takes a
slower approach to losing altitude and
will stick around for a few more months. Catch it on the 1st and the 31st, when old crescent moons
appear very near the planet.

Saturn begins the month rising two hours after the sun sets and ends it rising nearly at sunset. Its
glorious rings narrow a bit, but it's still the prettiest planet in sight. Look for it in the east in the
evening and in the west in the wee hours of morning. 

Algonquin tribes called the full moon of March the worm moon, for the casts of earthworms that now
begin to appear on the softening earth. In more northerly areas, it was known as the crow moon, for
the cawing of these ubiquitous birds, or the crust moon, because during this season snow acquires
a crust from cycles of melting and refreezing. The full moon shines the night of the 19th, the same
day the moon reaches perigee, the closest approach to Earth in its orbit.  

The knot of bright winter constellations is being carried toward the western horizon, thanks to the
Earth's motion around the sun. Entering the sky in the east is a sure sign of spring: Leo, the lion,
with its brightest star, Regulus, and the signature Sickle of stars outlining its magnificent head.

This is an excellent time to find the Beehive star cluster. Look west of Regulus to the bright star
Procyon, then above an imaginary line connecting the two stars. The Beehive will be above the
midpoint; use binoculars to catch the full beauty of this celestial gem.  

Also, look to the north to see the Big Dipper "spilling its water" down toward the Little Dipper. See if
you can make out the whole constellation Ursa Major, the Great Bear, of which the Big Dipper is
part. Check out the double star at the bend of the handle and use the two "pointer" stars at the far
end of the bowl to find Polaris, the North Star.

Polaris shines with the light of 2,000 suns, but being 430 light-years away, it ranks only as a second-
magnitude star. Even so, Polaris has long been the beacon by which sailors could tell true north,
thanks to its position almost directly above the North Pole. But that won't be true forever, because
the Earth's orientation in space—and, therefore, the direction in which the North Pole points—
wobbles like a top once every 26,000 years.

During one wobble cycle, the North Pole traces out a circle; projected on the heavens, the circle
connects the successive points—one being very near Polaris—at which the pole points. In 13,000
years the pole will have completed half a cycle and will point to the spot on the circle opposite
Polaris.  

In another 13,000 years, however, we will have come full circle, and Polaris will again be the North
Star. This time, though, it won't be quite as northern as it is now. That's because Polaris isn't
standing still; like all other stars, it changes position against the backdrop of space as it follows its
orbit through our galaxy.  

Spring arrives officially at 6:21 p.m. CDT on the 20th, when the sun crosses over the equator into
the northern sky.

 

The University of Minnesota offers public viewings of the night sky at its Duluth and Twin Cities
campuses. For more information and viewing schedules, see: 

Duluth, Marshall W. Alworth Planetarium: www.d.umn.edu/planet 

Twin Cities, Department of Astronomy (during fall and spring semesters):
www.astro.umn.edu/outreach/pubnight 

2/18/10 Contact: Deane Morrison, University Relations, (612) 624-2346, morri029@umn.edu 

Find U of M astronomers and links to the world of astronomy at http://www.astro.umn.edu.
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Part of what fuels Kiara Buford's drive is an intense
desire to win, something she experienced often at St.
Paul Central High School. Or maybe it's an aversion to
losing. Says Buford: "I hate to lose. Period."

Photos: courtesy University Athletics

Right at home
February 22, 2011

Junior Kiara Buford covers the basics
on her way to the milestones

By Rick Moore

Kiara Buford takes a courtside seat in
Williams Arena before a midweek
practice and is immediately asked
about an impending statistical
milestone. She’s sitting at 984 career
points, and if she tallies 16 points the
following night against Purdue she’ll
be the 20th Gopher to join the 1,000-
point club. 

Truth be told, she’ll be happy when
that moment passes and she can
focus on helping lead her young team
to some more wins.

“I kind of didn’t want to know [about
the milestone], because now I’m
going to think about it,” smiles Buford,
a junior guard who is averaging 15.2 points, 4 rebounds and 3 assists per game for the 11-16
Gophers, who are trying to gain momentum heading into the Big Ten tournament. “It definitely is a
great accomplishment and I’m looking forward to that, but more than anything, I look forward to
getting a win.”

An epic high school career

Buford’s attachment to her sport predates her own recollections.

“Ever since I can remember, I’ve always had a basketball around,” she says. “There’s a picture of
me—I was maybe 2 or 3—and I’m trying to shoot.” According to her mother, the ball would only
travel a couple of inches, but Buford would celebrate by jumping up and down. She had found her
sport, if not yet her shot.

In 2008 she wrapped up a legendary prep career at St. Paul Central High School. Her record there
was a gaudy 115-12, including two state championships and a perfect 32-0 mark in her junior year.

“I don’t think that you really value it until you get older and you can look back on it,” she says of her
success at Central. “It’ll always be something I remember, and I think it’s helped now to have that
experience and know what it’s like to win.”

There was never much doubt where Buford would attend college.

“I wanted to stay in the Big Ten, and the University of Minnesota has a great program,” she says. “I
grew up coming around here [and] I knew Pam [Borton], so I was comfortable with that. I always
look forward to representing my hometown and doing great things and playing in front of my family.”

She came to the U as part of an all-Minnesotan freshman class that included teammates Jackie
Voigt and Brianna and Nicole Mastey.

On the way to 1,000

In two and a half years at the U, her game has jelled and the statistics have followed. She played all
32 games in her freshman season, averaging 6.9 points per game and being named to the Big Ten
All-Freshman Team. Last year she started every game, averaged 13.1 points per game, and was
named All-Big Ten honorable mention.

This season she’s being looked to both as a scorer (she’s currently ninth in the Big Ten), and as a
team leader. She takes that latter challenge seriously.  

“I worked so hard at it this past year, throughout the summer and with our incoming freshmen,” she
says. “I think that I have the communication skills and the things that come naturally to me to be a
leader. … I think I’m doing a good job. [But] I can always get better, so it’s a work in progress.”

Fundamentally sound

Buford says her on-court game is also a work in progress, and she focuses on the basics. 

“It’s really weird because the older I get and the longer I play, it’s more of a fundamentals thing. You
learn your fundamentals when you’re young, but I kind of took that in reverse,” she says. “I’ve been
focusing on the very little things, such as keeping my dribble—backing out and dribbling instead of
picking it up.”

The little things add up to a multidimensional player. Buford can play any of the perimeter positions,
and seems equally comfortable shooting from the outside and driving the lane to create her own
shots. 

The points have followed. But for Buford, that’s not the point. 

“I’m not a stats person at all,” she says. “I just try to do the best I can do, and whatever I can
accomplish throughout that path is great.”

Update: Buford reached the 1,000-point mark Sunday in the Gophers’ 62-55 loss to Northwestern.
Four minutes into the second half, she drove the length of the court, crossed over to her left and
shot a short runner to reach the mark and give the Gophers a 34-33 lead. Earlier in the game, she
connected for the 100th three-pointer of her career.
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The King's Speech, the film about Britain's George VI,
rings true to University of Minnesota experts on
stuttering.

A tradition of firsts
The University's speech-
language pathology
program was founded 83
years ago by Bryng
Bryngelson, who was one
of the first three graduates
of the country's first such
program, at the University
of Iowa.

Also, "the University of
Minnesota was one of the
first places in the United
States to have a support
group for adults who
stutter," says Linda
Hinderscheit, a clinical
specialist in the Department
of Speech-Language-
Hearing Sciences.

Speaking of stuttering
February 24, 2011

Some notes on stuttering and where
to get help at the U and beyond

By Deane Morrison

Never will Joel Korte forget walking
up to a New York City construction
worker to ask his opinions for a
survey on stuttering.

Korte, then 24, started to introduce
himself and explain what he was
doing. He maintained eye contact and
talked in his normal voice—stutter
and all.

"Then he started to laugh at me and
mimic me," says Korte. "In the past, it
would have crushed me, but I was
beginning to desensitize myself to
other people's reactions to my stuttering. I stood my ground and asked him what he was laughing
at.

"It was one of the greatest feelings in my life. It was a moment, maybe the first, when I truly believed
I didn't have to be ashamed." 

Now a graduate student in the University of Minnesota's Department of Speech-Language-Hearing
Sciences, Korte is in training to become a speech-language pathologist for others who stutter. He is
learning the ropes with clinical specialist Linda Hinderscheit, who says that while stuttering affects 3
million Americans—75 to 80 percent of them males—the cause isn't known.

"There is very likely a genetic element," she says. "Parents don't
cause it. But the reactions kids who stutter get from others can
exacerbate it."

Korte notes that the film The King's Speech showed people's
reactions to George VI's stuttering.

"It's not uncommon to get negative or distracting reactions, for
example, when ordering food at a counter," notes Korte. "But more
often than not it is either sympathy or apathy."

Some may think that a person who stutters should be able to get over
it, based on stuttering role models like the actor James Earl Jones, he
adds. "But we don't know exactly why stuttering persists as an issue
for some people, but not for others. I think trying to avoid it is part of
the problem."

When listening to a person who stutters, it's best to maintain natural
eye contact and wait until the person has finished, says Hinderscheit.
Comments like "take your time" or "just relax" aren't helpful and can
be demeaning.

The University of Minnesota and private organizations both offer help to people who stutter. Here
are some examples:

• The Speech-Language-Hearing Sciences Department runs half-day summer camps for children
and young adolescents. Morning sessions are for children entering grades 3-5, afternoon sessions
for those entering grades 6-8. Contact: Linda Hinderscheit, hinde001@umn.edu.

• Inquiries about evaluation and treatment of stuttering can be directed to the Department of
Speech-Language-Hearing Sciences at (612) 624-3322. The receptionist will add your information
to the clinic's waiting list.

• Joel Korte is involved in a self-help podcast: www.stuttertalk.com. 

• National Stuttering Association. Linda Hinderscheit co-leads the Twin Cities chapter, which meets
the second Thursday of the month. Contact her at (612) 624-8590 or hinde001@umn.edu. National
website: www.nsastutter.org/

• The Stuttering Foundation. 1-(800)-992-9392 or www.stutteringhelp.org. Hotline: 1-(800)-937-
8888, or e-mail AskTheExpert@WeStutter.org for answers from top researchers and leaders in the
stuttering community.
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Horses studied by veterinarian and researcher Molly
McCue (foreground) and her colleagues receive state-
of-the-art treatment at the University of Minnesota's
Equine Center.

Photo: Patrick O'Leary

Molly McCue with Belle, a horse with PSSM. Photo: Patrick
O'Leary

From horse to human
March 7, 2011

Molly McCue’s studies with horses
shed light on human medical
conditions

By Deane Morrison

A model of beauty and speed, the
horse also makes a good model of
human metabolism.

Humans have bred horses to run hard
and pull heavy loads, all on minimal
feed. To do that, they must be able to
store energy efficiently in their
muscles, where it can be quickly
tapped. 

But storing energy too well can lead
to diseases, some of which mirror
human conditions. For University of
Minnesota researcher Molly McCue,
that parallel makes her studies of
equine metabolism all the more
fascinating.

"I think the horse is underutilized as a metabolic model for humans," says McCue, a veterinarian
and assistant professor of veterinary population medicine at the University’s Equine Center. “[T]hey
get naturally occurring diseases, which are like what humans get—this makes them a realistic
model."

McCue and her colleagues are in the thick of research that may help uncover the genetic
underpinnings of human disorders linked to energy storage.

Storing energy to excess

When we digest food, much of it gets converted to glucose. We store the glucose as "animal
starch," or glycogen; liver and muscle are major depots.

In horses with the condition known as
PSSM, excess glycogen accumulates
in muscle cells and interferes with
muscle contraction. Worse, aerobic
exercise, which requires oxygen,
ruptures the cells and allows their
contents to leak into the bloodstream. If
one muscle protein—myoglobin—leaks
out, it can cause severe kidney
damage.

Humans suffer from several glycogen
storage diseases and exhibit similar
symptoms. Exercise commonly causes
muscle cramping, and in some patients
myoglobin breaches kidney tissue and
appears in the urine. 

In 2008 McCue and her team reported the discovery of a mutation linked to PSSM. The mutation
increases the activity of a muscle cell enzyme that makes glycogen, hence its overabundance. The
gene, known as GYS1, is also part of the human genome.   

"Potentially, there are mutations in GYS1 that can be linked in humans to glycogen storage
diseases," says McCue. “Many people with glycogen storage disease have an undiagnosed
mutation and a link between excess glycogen and dysfunctional muscle."

She and her colleagues are now beginning to clone the mutated gene inside insect cells. In this
simpler system, free of the complex energy environment of a mammalian muscle cell, they can
better study exactly how the defective gene works. They're also taking a broad look at muscle cells
of PSSM horses to see why their aerobic metabolism is abnormal.

The team has already found a separate mutation that makes PSSM worse. And they have
discovered a second form of PSSM—that is, a novel glycogen storage disease of horses—and are
close to finding the genes responsible for it.

Metabolic syndrome

Like people, domestic horses also get "metabolic syndrome,” a cluster of symptoms related to type
II diabetes that includes obesity, insulin resistance, and high blood lipid levels. In people, it may
result from our evolutionary past, when we were active hunter-gatherers and it was beneficial to put
on fat for the lean months. 

That strategy doesn’t work so well, however, in a sedentary modern society brimming with high-
calorie food. Nor does it work in some horses, which were subject not only to natural evolutionary
pressures but also to intense breeding for efficient fuel storage and related traits.

At the moment, the genes involved in metabolic syndrome aren’t well known, and even the exact
nature of the syndrome is poorly defined. McCue and her fellow researchers are addressing both
issues in a two-part study.

“The first phase is to look at 700 horses from six breeds to more clearly define what constitutes
[equine] metabolic syndrome and see if it’s constant across breeds,” she says. “In the second half of
the study, we’ll look for genes linked to it.”

If such genes—or forms of genes—exist in humans, McCue’s studies could prove invaluable to
understanding a human condition implicated in diabetes, heart disease, and other maladies that
collectively account for a large share of the nation’s health care budget.
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Environmental issues get an airing in a University of
Minnesota lecture series.

Gaining 'Momentum'

Tickets are now on sale for
Momentum 2011, IonE's
new event series featuring
leading environmental
visionaries. This season's
headliners: eco-
entrepreneur Majora Carter
(Mar. 10), international
health guru Hans Rosling
(Apr. 26), and deep-sea
explorer Sylvia Earle (May
12).

Airing the issues
March 7, 2011

A lecture series explores fresh angles
on environmental topics

By Deane Morrison

Suppose you were booked on a flight,
and 97 of 100 mechanics who had
examined the plane said it would
never make it to its destination. Would
you board?

That's the gist of a question veteran
Twin Cities news anchor Don Shelby
once put to a person who was
skeptical that global warming is real.
Of course, the skeptic said he would
not board.

Shelby then told him that 97 percent
of climate scientists agree that the Earth is warming. The skeptic said he would reconsider.

Shelby pulled no punches as he told that story and many others about media coverage of climate
change to an audience of scientists, communicators, and the public at the University of Minnesota.
His talk, "The War of Words About Science," was part of "Frontiers in the Environment," a free,
Wednesday noon lecture series by the University's Institute on the Environment (IonE).

A call to action

In his presentation, Shelby decried the lack of factual information
about climate change circulating unchallenged in the media.

"An error in fact was a firing offense when I was coming up, even if it
was a mistake," he told the audience. Now, he said, outright lies about
what the climate data show are repeated and quickly become
established, especially in the minds of readers and listeners who want
to believe them.

Part of the problem is with the concept of balance, he said. Many
journalists seem to think that giving sources on both sides of the
climate debate equal time or equal column inches is the way to go.
But, he said, with 97 percent of scientists saying the data point toward
warming, the true balance would be more like 97 column inches to three.

In spite of the near-consensus among scientists on global warming, he said the American public is
still poorly informed on science issues.

"Twenty-eight percent of the science being read by people is on weight loss," according to one
survey, he remarked.

Shelby urged journalists to become more investigative in their approach to covering climate change
and "chase the money, find out whose ox is being gored" and investigate whether scientists who
disagree with evidence of warming are in the pay of parties with a stake in keeping the status quo.

He said the scientific community must take the fight to the other side, likening the media battle to a
prizefight. In this ring, scientists who present data in support of global warming are blocking all the
punches from the opposition while not landing a single blow themselves. Meanwhile, the opposition
is using body blows to knock the scientists to their knees.

"It's time you threw some punches," Shelby admonished the scientists in the audience.

Coming attractions

The series continues this spring with talks on food safety, links between population and the
environment, how fungi that rot wood may play a key role in converting biomass to fuel, climate
literacy, and other topics. Speakers will come from both inside and outside the University. 

Next up (March 9) is George Weiblen, associate professor of plant biology at the University, whose
laboratory is the rainforests of Papua New Guinea. He will speak on ways to protect the wilderness
from logging, including his own effort to establish a research reserve in a logging area where tribal
landowners receive payment in exchange for stewardship of the forest. 

A complete schedule, map, and videos of previous talks are available on the IonE website.
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Tex Ostvig tries to create a fun and positive on-campus
experience for students, as well as a great memory of
the University of Minnesota.

Photo: Patrick O'Leary

He connects with kids
March 16, 2011

Tex Ostvig has brought youth by the
thousands to the U to explore a
college education

By Rick Moore

If you spend much time on the Twin
Cities campus in Minneapolis,
chances are you’ll see an enthusiastic
man with a wrestler’s build leading
groups of grade-school kids.

He’s William “Tex” Ostvig, and among
the labels he ascribes to himself are
Mexican, coach, father, and educator,
which all happen to be relevant in his
work. And once you watch him in
action, you could also add pied piper,
leader, and U of M ambassador
extraordinaire.

Ostvig coordinates the U Connects Kids on Campus program, designed to bring Minnesota youth—
many of whom do not have the University or any other college on their radar— to campus and
expose them to the possibilities of a college education.

Since the program began in 2007, he’s brought more than 10,000 impressionable students to the U.
(“I kind of feel like McDonald’s—‘10,000 served,’” Ostvig jokes.) Just getting them here doesn’t
ensure that anyone will choose to attend the U or any other college, but it does open up a new
world.

“Research is showing that this is one of many steps needed to make sure that our youth continue
education beyond high school,” Ostvig says.

‘Who do you want to be when you grow up?’

A week before spring break at the U, Ostvig is giving his introductory spiel to a group of middle
school students from Washington County in the state-of-the-art new Science Teaching and Student
Services Building.

“It’s always a great day at the U when we have youth on campus,” he tells them, “because you are
the future.”

He writes down the four adjectives that describe him and asks the students to come up with four of
their own. Then he challenges them to look to the future, but with a new lens. Instead of “What do
you want to be when you grow up?” he asks them “Who do you want to be when you grow up?” He
emphasizes traits they can control: honesty, integrity, and work ethic.

“It wasn’t until I came [to the University of Minnesota] that I figured out what my identity was,” Ostvig
explains. College “allows you to discover who you want to be.”

Next on the agenda are some puzzles that get progressively harder, stretching the students’ minds
a bit.

“College will teach you to think outside the box,” Ostvig tells them. “We are facing a lot of problems
in this world and in the nation. If we can’t solve the problems of today, who’s going to solve them
tomorrow?”

“We are!” came the emphatic answer.

“Life is about problem solving. Education is about teaching you how to solve problems,” Ostvig says.
“If you never get to college, in my opinion you’ll never have the chance to reach your full potential.”

A hands-on approach to problem solving

Ostvig also has students build their own rockets, in this case made from a drinking straw, paper,
tape, and clay. Once they assemble their rockets, they get to shoot them from a launching device,
and based on how well they travel, Ostvig offers suggestions for tweaking the design.

“This rocket is you in the sense that every one of you has the potential to fly to great heights,” he
says. But “if you don’t know how to apply yourself academically, you won’t get far.”

While Ostvig fills much of the time with entertaining, hands-on activities, there’s also a significant
sell on the economic impact of a college education. He points out that on average, a high school
dropout can expect to earn no more than $24,000 a year, not even enough to buy a house. The
annual income increases to $32,000 with a high school degree and $39,000 with a two-year college
degree.

But with a four-year college degree the average income climbs to $53,000, and Ostvig notes that in
general, people with a college degree can expect to earn $1 million more over their lifetimes than
those without a degree.

That’s not rocket science, or even straw rocket science, and it’s something that makes an
impression: A college education can offer a clear path to financial success.

But Ostvig stresses that college is about more than that. It’s about becoming a better global citizen
and making a difference.

He shared with one group that his mother passed away from Alzheimer’s disease, a story that’s
difficult to tell. And one of the students, a fourth grader, was moved enough to dream big.

“Mr. Tex, I’m sorry your mom died of Alzheimer’s disease,” said the student. “But now that you’ve
told me about it, I want to learn more. I want to cure Alzheimer’s disease.”

If that’s who she wants to be and if Kids on Campus could help nurture the notion, then it's another
great day for Tex Ostvig.

The Kids on Campus program is housed in the Multicultural Center for Academic Excellence
(MCAE), part of the Office for Equity and Diversity. For more information, contact MCAE at
mcae@umn.edu or 612-624-6386.
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Starwatch April 2011
March 16, 2011

By Deane Morrison

The lion doesn't sleep tonight—provided the lion is the constellation Leo. During April Leo prances
high in the south after sunset, as if chasing away the winter stars toward the west. 

Spotting Leo is easy, thanks to the Sickle of stars outlining the lion's head. Framing the lion are two
lovely star clusters: the Beehive to the west and Coma Berenices, or Berenice's Hair, to the east.
Both are visible to the naked eye, but it takes a pair of binoculars to bring out their beauty to the
fullest.  

A golden jewel in Virgo, Saturn trails Leo to the southeast. On the 3rd Saturn reaches opposition—
the point where it is 180 degrees from the sun, as seen from Earth—and it will be up all night. Its
glory rivals that of brilliant Arcturus, now shining northeast of the ringed planet. 

Venus ornaments the predawn sky, but our lovely sister planet is slowly sinking into the sun's
foreglow. Try looking for it on the 1st, when an old crescent moon keeps company with Venus above
the eastern horizon. 

Late in the month, Mercury, Mars and Jupiter congregate near Venus but will be so low they'll be
hard to see. On the 30th, another old waning moon sits above Venus, the highest and brightest of
the bunch—and in fact the only one that may be visible. But in the coming months, Mars, and
especially Jupiter, will start lifting high enough to spot easily.  

Algonquin Indians called April's full moon the pink moon, for the carpet of flowering ground phlox
that appears in early spring. It was also known as the full sprouting grass moon, the egg moon, and,
in coastal areas, the full fish moon, as mid-April was the time of the shad spawning runs. This moon
rises at about 8 p.m. on the 17th, less than two hours before reaching exact fullness. That means it
will be quite round when it peeks over the horizon.

The night of April 30-May 1 was the Celtic feast of Beltane, one of four cross-quarter days falling
midway between an equinox and a solstice. This was a witches' Sabbath—the night when evil
spirits had a last fling before the light half of the year began and they were banished until
Halloween. It was immortalized in Modest Mussorgsky's orchestral fantasy "Night on Bald
Mountain."

The University of Minnesota offers public viewings of the night sky at its Duluth and Twin Cities
campuses. For more information and viewing schedules, see: 

Duluth, Marshall W. Alworth Planetarium: www.d.umn.edu/planet 

Twin Cities, Department of Astronomy (during fall and spring semesters):
www.astro.umn.edu/outreach/pubnight 

3/21/11 Contact: Deane Morrison, University Relations, (612) 624-2346, morri029@umn.edu 

Find U of M astronomers and links to the world of astronomy at http://www.astro.umn.edu.
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Physics researchers Vincent Noireaux and Jonghyeon
Shin are pioneering a new way of studying how genes
work.

Photo: Patrick O'Leary

How to build a cell
March 28, 2011

Building one teaches researchers
how the original works !

By Deane Morrison

The best way to learn how a car
works? Build your own, of course.

And though it's far more complex, the
same goes for a living cell.

The most basic thing a cell does is to
make a protein based on instructions
from a gene. The cell must also break
down and recycle molecules of the
protein that are defective or no longer
needed. 

This sequence of chemical reactions
takes the work of molecular
machinery comprising some 100
enzymes and other molecules.
Unfortunately, the sequence goes on for many genes at once, using many of the same molecules. 

So it's tough to study a single sequence of reactions; it's like trying to follow an individual thread as
a sheet of cloth is woven. Yet what happens to that one thread speaks volumes about the weaving
process in general.

That's what drove researchers Vincent Noireaux of the University of Minnesota and Roy Bar-Ziv of
the Weizmann Institute of Science (Israel) to isolate and study a single "thread," starting with a gene
and leading all the way to the production and breakdown of a protein.

"This work is necessary for developing artificial cell systems," explains Noireaux, an assistant
professor of physics. "Artificial cells could be programmed for drug delivery, for example, and we
have demonstrated the principle of this.

"Also, it may lead to ways to fix defects of gene expression. In bacteria, it may suggest weak points
where one could raise or lower protein production to kill the bacteria or to produce a useful bacterial
protein."

Noireaux and Bar-Ziv used extracts from bacteria containing all the molecular machinery necessary
for a single gene to function in a test tube. They then studied the speed and other characteristics of
the basic processes involved in making and degrading a protein and disposing of "scrap" molecules.

The work is published in the journal Physics Review Letters.

How genes do it

A gene is basically a stretch of DNA. When a gene is active, enzymes "read" its DNA sequence and
make a piece of RNA that is essentially a mirror image of the gene. This RNA, called messenger
RNA (mRNA), is in turn "read" by a large structure called a ribosome, which constructs a protein
based on the information encoded in the mRNA. 

But neither mRNA nor protein can be produced indefinitely, or a cell would become glutted. To
prevent this, cells also have enzymes that chop up mRNA so its components can be recycled, and
other enzymes that do the same for defective proteins or ones that have outlived their usefulness.

Four major steps in gene expression. Graphic by Ranja Sem.

Working with graduate students Jonghyeon Shin (Minnesota) and Eyal Karzbrun (Weizmann),
Noireaux and Bar-Ziv studied how the molecular machinery from bacteria carries out these
processes.

The balance of life

In one experiment, they examined how the molecular machinery synthesized and degraded a
defective protein. They expected that as the defective protein was synthesized and started to build
up, the enzyme that degraded it would work proportionally faster. Eventually, the speeds at which
the protein was produced and degraded would balance, and the concentration of the protein would
stay the same.

Instead, they were astonished to find that the degradation enzyme's working speed had nothing to
do with the level of the defective protein in the cell. Even at the lowest level of protein studied, the
enzyme responsible for degradation was working as fast as it could but still couldn't keep pace with
the rate of synthesis. Consequently, the defective protein accumulated steadily.

This may sound bad, but on the other hand, no living cell should produce a lot of defective protein.
Therefore, it may be advantageous that the small level of protein studied—which may be greater
than levels found in actual bacterial cells—was enough to spur the enzyme into degrading it at full
speed. 

"This has implications for how fast genes are expressed—that is, proteins are made from its
instructions—and how fast the proteins are degraded," says Noireaux. "Synthesis and degradation
are a very fine balance in every organism." Indeed, there are rare human diseases, including some
cancers, caused by protein buildup inside cells; in some cases, drugs can stimulate degradation
enzymes and relieve symptoms. 

In the future, the researchers want to build more complex systems, such as gene circuits composed
of more than one gene, and see how the dynamics of genes, mRNA, and proteins play out.
 
Published in 2011
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Q&A with Kym Longhi
March 30, 2011

Why did you create Oil! And The
Jungle?
I was drawn to this piece as an
educator, as an artist and as a citizen.
As an educator I wanted to give my
students the opportunity to examine
and address our national problems
from a literary, historical and deeply
embodied creative perspective. As an
artist I was intrigued by the
connection of the slaughterhouse and
the oil well to the American Dream
and by the challenge of evoking these
worlds in a theater. As a citizen I
wanted to speak to the abuses in our
democracy and spark a creative and
critical dialogue about what we consider truly "American."

I was struck by the relevance of [Upton Sinclair's novels Oil! and The Jungle] to our present
situation in America, even though they were written 100 years ago. It's all in there: workers' rights,
labor unions, strikes, food safety, affordable housing, oil wars, government corruption, corporate
campaign contributions, bailouts, even revolution.

Why is this piece important? 
Because we are poised in a moment of crisis nationally and globally, and each one of us needs to
make strong choices in our lives individually if we are going to address the problems we are faced
with as a society. Theater is all about choice and action. The artist's power is in making choices,
committing them fully to action and, ultimately, bringing the audience into that process as a shared
dialogue.

This is your second production of the piece. What has changed? 
The most significant change for me is not in the production itself but in the ongoing changes in our
world that this piece reflects. For example, there is a protest in the production, which becomes a
riot. This moment in the play now resonates with fresh vitality as we continue to witness
revolutionary movements all over the world.

The actual production is bigger, but I also hope it has grown deeper. We have a larger cast, a larger
performance space. There is more live music. We commissioned Natalie Nowytski, director of Mila
Vocal ensemble, to compose a vocal score for the immigrant workers of the jungle. We are also
expanding our use of video projection for this version.

What has surprised you in your work on this?
Perhaps most surprising was an unintended correspondence that emerged in the first version. The
audience members who sat in the mezzanine or balcony most strongly identified with the performers
and the world being presented on the top level, "Oil," and the audience on the floor had more
empathy for the world below, "The Jungle." It was an entirely different play depending on where you
sat. While this evidence is merely anecdotal, it does suggest that perhaps a lot of our perception in
sociopolitical matters is influenced by "where we sit." I encourage the audience to consider the
powerful influence of their situation (or choice of seat) on their own perspective as they watch the
production. Or better yet, see it twice!

Anything else you would like to tell us?
I was inspired by Jerzy Grotowski's notion of theater as "not merely a confrontation with thoughts,
but one involving the whole being ... the important thing is not the words but what we do with these
words, what gives life to the inanimate words of the text, what transforms them ..." 

I began this with my collaborator and choreographer Karla Grotting and 17 students in a class
entitled "Creative Collaboration." We had nothing but two 500-page novels, a handful of props and
some improvisation structures. We worked primarily on our feet, thinking with our bodies first, later
processing the information in discussion and writing. Gradually we carved the massive texts down to
the guts of the performance text while developing a physical score of images and action.

We created the two separate worlds first and then brought them together to see what their collision
might reveal. The result is what we will offer our audience. Two novels, two separate worlds, two
classes of people in a political and economic system that only seems to divide them more. This is
the essential encounter between Upton Sinclair's Oil! and The Jungle. And yet as theater, it is more
than that. It is the encounter of a moment from America's past with our tumultuous present. We are
excited to be poised on the verge of the final essential encounter, with our audience members. They
will be our final collaborator.
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A steady stream of visitors checked out the levels of the
Mississippi River near the Science Museum on March
27. Across the river, officials were preparing to close
down Harriet Island to all traffic.

Photo: Rick Moore

U offers flooding resources
March 31, 2011

By Rick Moore

On the last weekend in March, people
flocked to the north bank of the
Mississippi River near the Science
Museum to track the roiling, rising
waters of Old Man River.

A grassy knoll was days away from
turning into a wetland, and two long-
time St. Paul residents pointed out the
approximate location of the former
“Little Italy,” an area ravaged by the
epic flood of 1965.

While the exact scale and scope of
this year’s flooding statewide remains
to be seen, one thing is certain—
much of Minnesota is on the watch.
It’s estimated that up to 50 of
Minnesota’s 87 counties will be
affected by flooding, and the flood
season—with its multiple crests—will
last well into spring.

The University of Minnesota has gathered information from a range of sources for those following
the flooding of 2011. In addition to key web sites that provide forecasts and updates, you can find
tips for how to prepare for and recover from floods.

River Life multimedia resources

The University’s River Life Program has put together a flood forum. Here you can access
government agency sites, news media coverage, and historic flood images and video, as well as
offer your voice to the discussion. Visit the River Life forum.

Extension resources

University of Minnesota Extension continues to offer a broad range of resources related to flooding,
from helping families prepare for flooding in their neighborhoods to advising parents on what to say
to their children in the wake of a flood. For more information, visit Extension’s Extreme Weather.
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Researcher William Frey has pioneered the intranasal
administration of therapies for brain diseases.

Photo: Erika Gratz

Sniffing out brain diseases
April 4, 2011

Therapies delivered up the nose may
work against brain maladies

By Deane Morrison

The best route to deliver therapies for
brain diseases may be through the
nose.

Not only can "snorted" drugs and
even stem cells reach the brain, they
can exert therapeutic effects,
University of Minnesota researcher
William Frey and his colleagues have
shown.

Over more than 20 years, Frey has
developed and patented non-invasive
means of delivering drugs, including
insulin, and other therapeutic
substances to the brain by the
intranasal (IN) route. In his latest study, published in the journal Rejuvenation Research, he and his
colleagues at the University Hospital of Tübingen (Germany), including first author Lusine
Danielvan, describe how snorted stem cells led to a highly significant improvement in rat models of
Parkinson's disease.

And if that seems revolutionary, consider this: Using his methods, he and other researchers around
the world have found that insulin given IN can reach the brain and improve memory, attention, and
cognition in persons with Alzheimer's disease, who have trouble metabolizing glucose.

The intranasal route gets around the blood-brain barrier, an anatomical network that keeps many
therapeutic substances from diffusing out of cranial capillaries and into the fluid that bathes the
brain.

"Non-invasive intranasal delivery bypasses the blood-brain barrier to target therapeutics directly to
the brain," says Frey, an adjunct professor of pharmaceutics. "It also reduces systemic exposure [to
therapies] and unwanted side effects."  

The Parkinson's work

Parkinson's disease results from a loss of neurons that produce and use the messenger molecule
dopamine. In the latest study, Frey and his colleagues treated either the right or the left brain
hemisphere of rats with a chemical that destroys dopamine neurons. They thus created brains that
mimicked Parkinson's disease in one hemisphere while leaving the other as a control. 

They then divided the rats into two groups: one that snorted stem cells from bone marrow of other
rats and a control group that snorted buffered saline. Over the next three months, the researchers
tested the animals' ability to step with the forepaw controlled by the hemisphere with Parkinson's
compared to the other paw. 

Starting about 34 days after treatment, the rats given stem cells showed significant improvement—
up to about 68 percent of normal function—while those given saline alone showed no improvement
or worsened.

Also, in rats that received stem cells, dopamine levels were the same in both the Parkinson's
hemisphere and the healthy hemisphere. But in the control animals, which had been treated only
with buffered saline, the Parkinson's hemisphere had significantly lower dopamine levels. The stem
cell-treated rats also showed a dramatic reduction in the brain inflammation associated with
Parkinson's disease.

"Intranasal administration provides a highly promising noninvasive alternative to the traumatic
surgical procedure of [cell] transplantation," says Frey. "And unlike the surgical application of cells to
the brain, IN delivery can be performed multiple times."

Alzheimer's disease = type III diabetes?

It has been known for many years that patients with Alzheimer's disease (AD) have an impaired
ability to remove glucose from the blood and metabolize it in the brain.  

This hits the brain especially hard, because unlike other organs, the brain normally gets its energy
solely from glucose, rather than from protein or fat.  

Several studies have shown that the brains of AD patients have a deficiency in both insulin and the
ability of insulin to signal brain cells to metabolize glucose. In fact, says Frey, his colleague Suzanne
de la Monte of Rhode Island calls AD "type III diabetes."

Insulin delivered via Frey's intranasal method improves memory, attention, and functioning in AD
patients, according to work published by Frey and colleagues--notably Suzanne Craft of the
University of Washington.  And it does so without altering blood levels of insulin or glucose. 

Researchers around the world have adopted Frey's IN method. For example, Craft led a study in
which adults with AD received twice daily IN insulin treatments over 21 days. Compared to controls,
the insulin-treated adults showed significantly improved memory of details in a story read to them,
along with improvements in attention and brain function. Clinical trials in Germany have shown that
the IN insulin treatment Frey developed also improves memory in normal adults. 

"Intranasal insulin is far more than simply a treatment for AD symptoms," adds Frey. When it
reaches the brain, "it stimulates the formation of [an enzyme that] is capable of degrading beta
amyloid, one of the principal abnormal proteins known to accumulate in the brains of AD patients." 

Published in 2011
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Elizabeth Borer and Eric Seabloom are dedicated to
answering fundamental questions in ecology.
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A new side of invasive species
April 5, 2011

Most introduced plants don't run
rampant, a network of ecologists finds

By Deane Morrison

If somebody says "invasive plant," the
first thing that pops to mind is
probably a nuisance like Eurasian
watermilfoil or purple loosestrife.

But it may be more on the mark to
think about bluegrass or clover,
according to a new study by a
worldwide web of ecologists
headquartered at the University of
Minnesota.  

The ecologists studied 26 species of
grasses and forbs--flowering relatives
of grasses that include clover,
sunflowers, and milkweed--in North
America, Europe, China, Australia, and New Zealand. Each species had moved from its native
range to at least one new range, usually by jumping continents. 

But when the data came in, the popular image of the over-achieving super-invader plant melted
away. Instead, the researchers found that most, including bluegrass and two species of clover, were
similarly abundant in their native and new ranges. Only 4-6 were more abundant in their new ranges
than in their home ranges.

The work should bolster efforts to contain the spread of destructive exotic plants by providing solid
data about the likelihood of such events, says Elizabeth Borer. She and Eric Seabloom, both
associate professors of ecology at the University, are among the authors of the study, which is
published in the journal Ecology Letters.

"USDA and other agencies want to decrease the risk to ecosystems from invasive species," says
Borer. "For example, yellow star thistle decreases the potential for cattle grazing. But the surprising
result here is that in general, a species' abundance in its native range predicts its abundance in a
novel range. It doesn't appear to be the case that new species necessarily take over, although some
do."

"It's as if you only read medical journals. You'd conclude that all fungi
and bacteria are bad for people, but that's just what doctors study."--
Eric Seabloom

Too often, the ones that do take over the new territory just get all the press, says Seabloom.

"It's as if you only read medical journals. You'd conclude that all fungi and bacteria are bad for
people, but that's just what doctors study," he says.

The researchers conclude that scientists and biosecurity professionals should regard species that
show similar abundances in their native and new ranges as the norm and concentrate on the
reasons why some are exceptions.

Ecologists join forces  

The study is near-unique in that it was carried out by ecologists around the world who all used the
same experimental procedures so that they could confidently pool their data and so achieve much
stronger conclusions. Called the Nutrient Network, the new collaboration is the brainchild of Borer,
Seabloom, and a handful of others.

"About five of us in the National Center for Ecological Analysis and Synthesis in California were
looking at fundamental questions about what structures [ecological] communities," Borer recalls.
"We had lots of data, but we wondered how comparable it all was. Then we thought, 'gee--we can
each develop an experiment, and we can each do it [using the exact same procedures].'" The idea
soon spread to ecologists running experiments at grassland sites around the globe.

The Nutrient Network ecologists realized that while invasive species don't necessarily run rampant
in a new range, invasions do change native plant communities in other ways.

"As sites around the world get more and more invaded, they become more similar to each other,"
says Seabloom. 

That's not too surprising, given that most invasions happen as a result of human travels, the
researchers say. Humans change ecosystems in predictable ways, such as by adding nutrients like
nitrogen, phosphorus, and potassium; removing predators; adding grazing animals; or, indirectly,
raising the numbers of mice and other native herbivores.

Borer and Seabloom have a National Science Foundation grant to coordinate the Nutrient Network
as it takes on more fundamental questions in ecology, including how human activity affects
biological communities. It is sure to influence, for example, rates at which carbon is stored in
biomass or soil and released to the atmosphere through decomposition.

"We can't answer any of that with current data, but it's an important component of climate models,"
notes Borer.

Published in 2011
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Migrating helps monarch butterfly populations keep
numbers of parasites low, a new study finds.

Keeping monarchs on the move
April 13, 2011

Why butterfly migrations may be
crucial to their survival

By Deane Morrison

Like many human retirees, some
monarch butterflies have taken up
residence in Florida, where they need
not migrate to find winter warmth.  

Cushy as that life may seem,
however, the Florida populations
would probably enjoy better health if,
like their northern cousins, they flew
1,500 miles south into central Mexico
for the winter.

In a new study, University of
Minnesota monarch researcher Karen
Oberhauser and three colleagues showed that long migrations tend to rid butterfly populations of
parasites. This implies that disruptions to migrations, whether by habitat loss, loss of nectar plants
along the migration route, climate change, or other factors, can reduce the fitness of monarchs,
other migrating insects, and even vertebrates.

"There's a lot of concern now that human activities are affecting animal migrations," says
Oberhauser, an associate professor of fisheries, wildlife and conservation biology. "The take-home
message here is that the migration is probably very important to the biology of the butterflies."

The work is published in the journal Ecology.

Citizen scientists

The researchers studied monarchs in the eastern United States and Canada to see how parasite
loads varied with location and migratory status. The data came from hundreds of "citizen scientists"
who collected parasites from butterflies and recorded data on the abundance of monarch eggs and
larvae in 100–200 locations each year from 2006 to 2009.

The parasite in question spreads by spores living on the abdomens of adults. Spores can pass from
adults to progeny when females lay eggs on the leaves of milkweed. Volunteers removed spores
from adult abdomens with tape, causing no injury to the insects. Researchers then counted the
spores under a microscope.

The researchers found that the proportion of monarchs carrying heavy parasite loads grew steadily
as the breeding season progressed, partly due to rising densities of larvae, which seem to aid spore
transmission. And in two out of three years examined, parasite prevalence dropped between its
peak in the final summer breeding phase and the butterflies' wintering period in Mexico. 

Also, as the monarchs migrated south, the proportion of insects carrying heavy parasite loads
dropped significantly.  

"We've shown that migration provides an opportunity to escape from habitats that might build up
levels of diseases, and also to cull out susceptible individuals," says Oberhauser. 

Thus, migration leaves populations smaller but healthier.   

A global phenomenon

According to other studies, migratory insects account for more moving biomass than any group of
migratory mammals or birds, including wildebeest and caribou, the researchers say. They cite
studies showing that human interference, intentional or otherwise, with migration can increase
parasite prevalence. For example, human interference with Pacific salmon migration led to young
fish suffering higher infestations of sea lice.

Understanding how long-distance migrations affect the balance between hosts and pathogens is
critical to predicting wildlife health. Threats such as deforestation of overwintering grounds, loss of
habitat across the breeding range, and climate change all threaten monarchs, according to previous
work by Oberhauser and others. And warming could lead more insects to stop migrating.

"If the large eastern migratory population declines and [populations of] year-round breeding
monarchs expand, this could lead to greater disease prevalence and reductions in overall
population health," the researchers warn.

Oberhauser's colleagues were first author Rebecca A. Bartel of the University of Georgia and
Emory University; Jacobus C. de Roode of Emory; and Sonia M. Altizer of the University of Georgia.
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Let's hope things work out better for Kate Middleton
and Britain's Prince William than they did for some
historical European royal couples.

From bliss to miss
April 14, 2011

The up–and–down history of royal
weddings

By Deane Morrison

As the wedding of Britain's Prince
William draws near, we remember the
wedding 30 years ago of William's
parents, Charles and Diana. Their
experience is a reminder that royal
matches don't always work out. We
asked English professor and historian
John Watkins to enlighten us on the
history of royal weddings.

Q:  How did royal weddings get to be
such a big deal?

A:  In the 5th through 8th centuries,
Frankish kings divided their
kingdoms. That lowers the amount of prestige, and potential angst, surrounding the marriage of the
eldest son. But around the year 1000, primogeniture, or succession of the firstborn son, was
becoming a normal practice. Primogeniture adds pressure to royal marriages.
    Another element: In the 11th century there was a Peace of God movement trying to stop what
was a perception of massive aristocratic warfare and infighting. The movement was about how you
regulate warfare, like a really early version of international law. For example, the Church stressed
you should not kill clerics. And it wasn't cool to mow down peasants. The Crusades were a huge
factor. Once you have the Crusades, you have a big incentive to find mechanisms to bring peace to
Europe so you can have coordinated Crusades. In this environment, marriage alliances become
regularized. You didn't waste an heir; you used him to build these alliances.  
    This snowballed and eventually produced the Hapsburgs, who became masters of marriage
diplomacy.

Q:  Can you give an example of how this changed history?

A:  Charles V, holy Roman emperor (1519-1526). He was a Hapsburg, and because of a series of
really wise previous Hapsburg marriages, he ended up owning everything. He was from the line of
the dukes of Burgundy; in the15th century, they were more powerful than the kings of France. The
dukes of Burgundy married into the Hapsburgs, that line married into the kings of Spain, and soon
one of them—Charles V—controlled German-speaking lands, the Low Countries, and Spain. It was
100 years in the making. And France engaged in marital diplomacy with the de Medici's in Italy and
with England and Scotland. 
    These alliances also help if you have a newly crowned king whose claim to the throne is slightly
dodgy; he can justify himself and get international recognition if he can make a good marriage.  

Q:  Any ceremonies that went wrong?

A:  Yes. Normans were invading France early in the 10th century. One was Rollo the Viking, who
sailed up the Seine and menaced Paris. A deal was cut to establish Normandy as a Viking dukedom
and make the dukes vassals of the king of France. The daughter of King Charles the Simple married
Rollo, who had to pay homage by kissing the king's foot. But Rollo didn't realize he was supposed to
kneel to do it. Instead, he grabbed the king's foot and pulled it up, dumping the king over. This all
may be quasi-mythic, but the story was popular in Normandy.
    The biggest mess was England's George IV. He married Caroline of Brunswick [Germany] as part
of a deal to get Parliament to up his allowance and to give him legitimacy. But he didn't like her one
bit. They separated. She allegedly had an affair with an Italian man; George supposedly had many
affairs. When he became king, she returned from Italy to be queen consort, but he wanted a divorce
on grounds of adultery. The case was tried in the House of Lords; the king's side won by a few
votes. But the public was in favor of her, and the government didn't dare press the divorce. George
forbade her to go to his coronation, and she died three weeks later. It was massively damaging to
the prestige of the Crown. 
    I think it's important that [William and Kate's] is going to be marketed as a marriage where the
couple is in love, not an arranged marriage. I think this will help give the monarchy a sense of not
being out of touch with the people.  

Q:  Has TV made royal weddings more lavish?

A:  Undoubtedly. The details matter because you can get close-up shots. Most importantly, it's TV's
last paparazzi culture. The real danger of TV is that I'm not sure the monarchy can hold up to that
kind of scrutiny.   

Q:  Are royal weddings a spectator sport?

A:  I suppose if you like slow British entertainment like cricket, yes. 

    John Watkins is a Distinguished McKnight University Professor in the Department of English. His
specialties include sovereignty and queenship, and Medieval and early modern diplomacy. He is on
the faculty of the Center for Medieval Studies and is an adjunct professor in the Department of
History.
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The MESSENGER spacecraft has sent back intriguing
images of Mercury's surface, including this one.

Photo: NASA/Johns Hopkins University Applied
Physics Laboratory/Carnegie Institution of Washington

Starwatch May 2011
April 17, 2011

By Deane Morrison

During May the sun climbs almost as
high as it will get, bringing balmy but
shorter evenings to watch the
heavens. This year stars get most of
the attention, since all but one of the
bright planets are now clustered in the
predawn sky.

Luckily, the lone bright evening planet
is Saturn. Coming out in the east after
sundown, the majestic orb traverses
the night sky above the bright star
Spica, in Virgo. Its rings are tilted only
about eight degrees from horizontal,
but through a telescope the planet's
golden color never fails to delight. 

Two other bright stars accompany
Saturn in its journey. To the
northwest, Regulus, the heart of Leo,
anchors the Sickle of stars around the lion's head. And to the northeast, brilliant Arcturus leads its
kite-shaped constellation, Bootes the ploughman (or herdsman), across the sky.

Just east of Bootes hangs Corona Borealis, the northern crown. Its brightest star, Alphecca, also
called Gemma, sets off this celestial tiara. Moving east once more, we come to the upside-down
form of Hercules with its signature hourglass of stars.

Looking to the north, the Big Dipper "spills its water" down toward the Little Dipper. On the other
side of the Big Dipper (between its bowl and Leo) see if you can find three evenly spaced pairs of
stars known as the Three Leaps of the Gazelle. If each pair of stars is a landing spot, it appears the
lion-leery gazelle leapt along a line heading northwest from a spot just above Leo's hindquarters.

In the morning sky, Venus is slowly sinking, Mars and Jupiter are ascending and Mercury pops in for
a short visit. All four planets will be up by about half an hour before sunrise, but besides taking place
at an unearthly hour, the spectacle unfolds so close to the horizon that it will be hard to see any of
the players. By the end of the month, however, Jupiter will have climbed high enough to see and
Mars, ascending in Jupiter's wake, may be marginally visible. 

Mercury's foray into the predawn sky may not dazzle us, but new images of the tiny planet from
NASA's MESSENGER spacecraft are making a splash. They show the planet's heavily cratered
surface and mysterious deposits near its north pole. Among other questions, astrophysicists hope
MESSENGER will shed light on how Mercury, which has a large, metal-rich core, came to be the
densest planet and why Mercury and Earth possess magnetic fields while neighbors Venus and
Mars do not.

The Milky Way hugs the horizon during evenings in May. But if you stay up and watch until 1 or 2
a.m., you'll see it lift up in the east and move westward behind the spring constellations.

Algonquin Indians knew May's full moon as the flower moon, the corn planting moon or the milk
moon. It shines the night of the 16th-17th and will be closest to perfect fullness when it sets at 5:24
a.m. 

The University of Minnesota offers public viewings of the night sky at its Duluth and Twin Cities
campuses. For more information and viewing schedules, see: 

Duluth, Marshall W. Alworth Planetarium: www.d.umn.edu/planet 

Twin Cities, Department of Astronomy (during fall and spring semesters):
www.astro.umn.edu/outreach/pubnight 

4/20/11 Contact: Deane Morrison, University Relations, (612) 624-2346, morri029@umn.edu 

Find U of M astronomers and links to the world of astronomy at http://www.astro.umn.edu.
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His Holiness the 14th Dalai Lama will visit Minnesota on
May 8, 2011—exactly 10 years to the date since he last
visited the state.

Tibetan Healing Initiative

The Dalai Lama's return to
the Minnesota coincides
with the official launch of
the Tibetan Healing
Initiative (THI) at the CSH.
For more than 10 years, the
CSH has offered graduate
courses in traditional
Tibetan medicine.

New THI initiatives will
include research on the
benefits of blending Tibetan
healing with conventional
health practices and
integrating Tibetan
practices into regional clinic
and hospital settings. To
learn more, visit THI.

A visit by His Holiness
April 22, 2011

One Heart, One Mind, One
Universe… and one special guest

The University of Minnesota is
welcoming His Holiness the 14th
Dalai Lama for a special visit to
campus on May 8, exactly 10 years to
the date after his last trip here. The
theme of the visit, co-hosted by the
U’s Center for Spirituality & Healing
(CSH) and the Tibetan American
Foundation of Minnesota (TAFM), is
“One Heart, One Mind, One
Universe.”

There are four events planned in
conjunction with His Holiness’ visit:

•  Medicine Buddha Empowerment:
A Tibetan Cultural Ceremony from
9:30 to 11:30 a.m. May 8 at Mariucci Arena, hosted by TAFM.

•  Peace Through Inner Peace: a public address featuring His Holiness the 14th Dalai Lama
from 2 to 3:30 p.m. May 8 at Mariucci Arena, cohosted by CSH and TAFM.

•  Second International Tibetan Medicine Conference: Healing Mind & Body from 9:30 a.m. to
5:30 p.m. May 9 at the Radisson University Hotel, co-hosted by CSH and TAFM. (Note: His
Holiness is not expected to attend the conference.)

•  World Premiere of KIPO!: A Circus of Spirit, Song, and Dance from Tibet, the Land of Snow
from 7:00 to 8:30 p.m. May 6–8, 2011, plus 2 to 3 p.m. May 7 at Rarig Center, presented by
TigerLion Arts.

Tickets for all three events are available through the Northrop ticket office. For more details, visit the
website for these events at http://www.northrop.umn.edu/dalai-lama.

"The Center for Spirituality & Healing is honored to collaborate with the Tibetan American
Foundation of Minnesota on His Holiness' visit to the Twin Cities," says Mary Jo Kreitzer, CSH
director. "The Dalai Lama is a world leader who has collaborated with scientists around the globe to
advance the understanding of the power of the mind to heal. At the Center for Spirituality and
Healing, we have conducted NIH-funded research on the health outcomes associated with
Mindfulness-Based Stress Reduction, a practice that includes meditation and yoga." (See sidebar
on the U’s Tibetan Healing Initiative.)

The morning event on May 8 is a Tibetan cultural ceremony open to
the public. It will be conducted in the Tibetan language with
explanations in English. 

Later that afternoon, the Dalai Lama will be the featured speaker at a
public address titled "Peace Through Inner Peace." His Holiness is
revered worldwide for his promotion of such basic human values as
compassion, forgiveness, and tolerance. His address is expected to
touch on the importance of these values in advancing peace as well
as promoting individual health, healing, and well-being.

“We live in a society that is so global, we’re very interconnected,”
Kreitzer says in a video promoting the visit. “Events in one part of the
world—whether they be environmental or financial or spiritual or
cultural—affect all parts of the world. So this message—of inner peace
and compassion, and the importance of cultivating happiness—[is]
very timely.”

His Holiness is the temporal and spiritual leader of the Tibetan people.
He frequently states that his life is guided by three major
commitments: the promotion of basic human values or secular ethics in the interest of human
happiness; the fostering of inter-religious harmony; and the welfare of the Tibetan people, focusing
on the survival of their identity, culture and religion. 

At age two, he was recognized as the 14th Dalai Lama, continuing a line of political and spiritual
leaders spanning six centuries. In 1989 he was awarded the Nobel Peace Prize for his non-violent
struggle for the liberation of Tibet, and he has authored more than 70 books.

Minnesota has the second largest concentration of Tibetan Americans in the United States.
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Can gasoline be green? A University research team is
out to make it so.

Making it possible

The University of
Minnesota's Initiative for
Renewable Energy and the
Environment (IREE) and
College of Biological
Sciences also provided
funding for this research.

How to make 'green' fossil fuels
April 26, 2011

A University research team coaxes
bacteria to do it

By Deane Morrison

Until now, the least "green" thing on
the planet has been fossil fuels. But
that could change.

A University of Minnesota team is
putting bacteria to work turning
carbon dioxide—the primary
greenhouse gas—into petroleum
fuels, using energy from the sun.

This novel idea for making renewable
fuels that you can put in your gas tank
won the team a $2.2 million grant
from the U.S. Department of Energy
in October 2009. 

Led by biochemistry professor Lawrence Wackett, the researchers are assembling a "co-culture"
system in which two types of bacteria grow on opposite surfaces of a thin latex film. The bacteria on
the upper surface will make glucose during photosynthesis. The glucose will then diffuse through
the latex to the second bacteria, which will turn it into the building blocks of diesel and gasoline.

"We can get sugar made by photosynthesis (reactions driven by
sunlight) turned into fuel precursors during the day," says Wackett.
"And we can continue the process without sunlight during the night
and use corn steep liquor—a waste product from milling corn during
ethanol production—as a source of carbon."  

The researchers have applied for a patent on the system and for the
use of an enzyme called OleA in making fuel molecules in cells of the
second bacteria.

OleA olé

The fuel that comes out of the gas pump is composed of chains of carbon atoms, each chemically
bound to two or three hydrogen atoms. These hydrocarbons, as they're called, come in varying
lengths; the most famous is octane, which has eight carbons. 

The ultimate goal of the research is to get hydrocarbons from the second bacteria, called
Shewanella. The work took a step forward when Wackett's then-graduate student Janice Frias
discovered the exact mechanism by which OleA works. Briefly, OleA stitches two fatty acids together
to form a ketone, which consists of two hydrocarbon chains with an oxygen atom at the juncture
point.

To form usable hydrocarbons, the oxygen must be removed and the hydrocarbon chains chopped
into the appropriate lengths—longer for diesel fuel, shorter for gasoline. Chemical engineering
professors Lanny Schmidt and Aditya Bhan are refining catalytic technology they have developed to
turn ketones made by Shewanella into diesel fuel.

 

A schematic of making renewable "fossil" fuels. Graphic by Ranja Sem.

When hydrocarbons come off this bio-based assembly line, the goal of obtaining "fossil" fuels made
from sunlight, water, and—most importantly—carbon dioxide will have been realized. 

Wowing the DOE

"Our central idea was the co-culture of two different kinds of bacteria," says Wackett. "The latex
films are very thin, like paint without the pigment. You can spray the latex on any shape you want,
the same as with solar cells."

The revolutionary nature of the project won over reviewers in the Department of Energy's Advanced
Research Projects Agency-energy program, which awarded the $2.2 million grant.

"They told us they weren't looking for small steps forward—they wanted something completely new,"
says Wackett. The University's proposal was one of 37 chosen from a field of 3,700. 

But the team still has its work cut out for it. 

"A good biotech process today may make 100 million pounds of product a year," notes Wackett.
"That's what an oil refinery puts out in a few days. Biotechnology has to scale up 100 times if it's
going to rival a petroleum refinery, and that's not going to be easy."  

Co-investigators with Wackett on the project are assistant microbiology professor Jeffrey Gralnick,
Bhan, Schmidt, and Marc von Keitz, chief technical officer of BioCee Inc. On April 1, Frias, along
with Wackett, research associate professor Jack Richman, and undergraduate Jasmine Erickson,
published the OleA work in the Journal of Biological Chemistry.
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Lisa Peters' immediate neighborhood mingles gritty
warehouses with glitzy new condos. Her blog,
bridgenumber9.com, shares her everyday discoveries in
all of southeast Minneapolis.

Photo: Patrick O'Leary

The world she lives in
April 28, 2011

U alum and author Lisa Peters blogs
about ‘everyday discoveries’ in the
neighborhood

By Rick Moore

When Lisa Peters steps outside her
door in southeast Minneapolis, there’s
an entire world to explore. 

Shuttered mills from the era when
Minneapolis reigned as the Mill City. A
former soap factory turned art gallery.
The iconic Stone Arch Bridge as a
visual platform to the waterfalls that
shaped Minneapolis. Heck, even a
“secret road” for good measure.

And that’s just within a block or two.

It’s a world to explore and a world to
share. So University alum Peters, by
turns a print journalist and then an
acclaimed author of children’s books (she has 19 titles to her credit), has turned her gaze and her
writing skills to the world of blogging.

The result is “bridgenumber9.com”—named after the old railroad bridge spanning the Mississippi
that spills out behind the U’s Education Sciences Building. 

Bridgenumber9 is “dedicated to the everyday discoveries that make life interesting,” Peters says in
the blog. Indeed, it’s a treasure trove of observations for those of us with at least one foot in
southeast Minneapolis—including the University of Minnesota—or anyone who wants to see the
area through the eyes of a keen observer.

The science of blogging

Peters began her journalistic career as a writer for the St. Cloud Daily Times, then took up
freelancing when she moved with her husband, also a journalist, to Seattle. When her children were
born her attention turned to children’s books … in more ways than one. 

“I was reading hundreds of children’s books, and I had sort of opposite reactions,” she says. “Some
I loved and was inspired by. Others I was pretty sure I could do better than.”

Nineteen books and numerous accolades later, she decided another shift was in order. Given her
love for her neighborhood, a blog about southeast Minneapolis seemed the perfect fit.

She picked up an insatiable curiosity for science from her father, and first envisioned a science-
oriented blog. But “because I’m a writer and maybe because of my journalism background, I
recognized that it’s fun to have readers,” she jokes. “I thought it might be fun to take a more general
interest approach.”

The durability of Swedish flat bread and the Rickety Chimney Contest

Beyond an occasional serving of easy-to-digest science, the topics for Peters’ blog posts are wide-
ranging, even a bit random, which leaves readers curious about what might be next. 

In March 2011 she dubbed herself “spring thaw queen” and chronicled (via text and photos) the flow
of the Mississippi over St. Anthony Falls through two crests. You can compare that with photos she
posted of St. Anthony Falls at its high-water marks in 1859 and 1939. When the water is high,
Peters writes, “it’s not just a visual experience—you feel the spray and hear the roar!”

She points out the Ry-Krisp plant on 6th Avenue SE just north of 8th Street—the only place in the
world where the cracker is produced—and highlights the company’s advertising strategies of
yesteryear: pushing the product as a diet food for women in the 1930s and 1940s and then tying it
to patriotism during World War II. The accompanying ads offer hilarious proof of the campaigns. 

That post closes with Peters’ own wry assessment of the snacks:

So. Do I eat the crunchy crackers? I do. They’re good. I’ve taken these sturdy crackers along on
camping and road trips. You stuff them into a pack and you know they’ll emerge intact. I also
recommend eating them in a way that might confuse those Swedish bakers: settle in with a good
book, a stack of Ry-Krisp, and a big tub of Middle Eastern hummus from the Holy Land Bakery on
Central Avenue.

Call it fusion.

Then there was the Rickety Chimney Contest. A red brick chimney across the street from Peters
reminded her of an illustration from one of her favorite children’s books, and that set her on a
journey to discover southeast Minneapolis’s most interesting chimneys, a list that includes entries
from the U campus. 

Speaking of campus, Peters is “following” a branch from one of her favorite trees, the bur oak, as it
moves through the four seasons. The branch she has chosen is in front of the oldest building
standing on the East Bank. Tune in to bridgenumber9 to discover the location of Peters’ budding
experiment.

A writer first … who happens to have a blog

Most good blogs have shorter entries, Peters has learned, so she strives for posts under 500 words.
“Most children’s books are under 600 words [total],” she smiles. “I already know all about brevity.”

She’s also aware of the reputation that many blog posts are vacuous or “dashed off,” a
categorization she’s trying to avoid. For that matter, she doesn’t always describe herself as a
blogger. “I describe myself first as a writer—that I write about my neighborhood and I have a blog.”

Coming from the world of print, she’s tickled that she now gets comments on her writing almost
instantaneously.

“If I never got any feedback I would quit—all writers need an audience,” Peters says. “It’s more
immediate with this electronic communication than it ever was for children’s books. I have to admit,
that’s been fun.”

In an entry recounting her exploration of the old Harris Machinery building just off University Avenue
at the edge of Prospect Park, Peters recalls her sister’s favorite expression when encountering a
sudden shift in scenery: “What land is this?” 

As that question pertains to the nooks and crannies (and chimneys and secret roads) of southeast
Minneapolis, you can look to bridgenumber9.com for illumination.
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Vohs' experiment involved two groups of participants
who watched what are generally regarded as disgusting
scenes from two different movies. One group was
allowed to react naturally, while the other was told to
keep a neutral expression and blunt their emotional
reactions.

The limits of self-control
May 3, 2011

People who bottle up emotions all day
may be more at risk for aggressive
behaviors

By Rick Moore

We spend a good share of our days
exercising self-control, whether it’s
ignoring the pastry on the kitchen
counter, or smiling gamely at that
ridiculous request from the boss when
a rolling of the eyes is the first
impulse.

But all that seemingly beneficial self-
control may come at a cost. 

Putting a lid on emotions and
impulses may lead to more
aggressive behaviors, according to
new research by the U’s Kathleen
Vohs, who has been studying self-
control as a limited resource for more
than a decade. 

And that has implications for almost everyone, especially those who must frequently deal with stress
and emotional situations. 

A disgusting experiment 

In the study, Vohs and three colleagues from the University of Texas studied two groups of subjects
—one that had been awake for 24 hours straight and another that was fully rested. 

All of the research participants were shown two well-known, “disgusting” snippets from movies—the
overeating scene from Monty Python’s The Meaning of Life and the toilet bowl scene from
Trainspotting. Half of the subjects were allowed to react to the clips naturally. The other half were
told to keep a completely neutral expression on their face “and, to the best of their abilities, blunt
what they’re feeling on the inside,” Vohs says. 

The participants then engaged in a computerized competition, where aggression could be measured
in their selection of a noise level that would be blasted at their opponents.

The results showed that the people who had earlier controlled their emotions when watching the
movie clips were more likely to set higher (more aggressive) levels of noise. Further, it was strictly
the depletion of their self-regulatory resources that led to the aggression; the lack of sleep was not a
factor, Vohs says. 

“It’s not just the experience of negative emotions,” adds Vohs, the Land O’ Lakes Professor of
Excellence in Marketing at the Carlson School of Management. “They’re all seeing emotion-evoking
information, and they’re all feeling that. [But] one group is trying to squash those feelings, and it’s
that squashing part that’s the key—not the feeling of the negative emotions, per se.”

Who’s at risk of depleted self-control?

Vohs says people possess self-control in finite quantities, no matter how saintly they appear. 

"People have a resource that exists within themselves, and they use it when they control their
behaviors or their responses,” she says. “We can predict that they’ll be bad at self-control if they’ve
previously used a lot of self-control earlier in that day.” 

It’s not hard to envision scenarios where these findings come into play. Many in society are called
upon to squelch their emotions repeatedly—think police officers and military personnel; impound lot
workers and even judges.

“Judges are hearing horrible tales,” Vohs says. “Maybe they feel disgusted or they feel angry,
maybe they feel contempt. And then, punitively, what do they do after that?

“Aggression doesn’t have to be physical aggression. It can be verbal aggression and punitive
responses in general.”  

Even teachers might be susceptible. Being the face of reason and exemplary deportment all day
long has to take a few bites out of the self-control apple. 

“There are lots of ways to be punitive and punishing and slightly aggressive, and I think we’ve all
seen that even in our own childhood histories of teachers—maybe verbal slights or even retaliating
against the insistent parents,” she says. “But you can imagine, they’re (the teachers) controlling their
emotions all the time throughout the day, mostly in frustration.”

Self-awareness of one’s self-control limitations can only help. However, that’s probably easier said
than done. When was the last time anyone said to himself, “I’ve been exercising a lot of self-control
today, so maybe I’m more at risk for road rage”?

And, “the very people who need to realize this effect is happening are the very people who will
never realize that this effect is happening,” Vohs notes.

Still, it’s food for thought, maybe even an excuse for reaching for that pastry. But probably not
enough reason to roll your eyes at the boss.
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Mathematicians from the University of Minnesota's
Institute for Mathematics and Its Applications (IMA)
have been a boon to businesses. From left: Postdoc
Sander Rhebergen and graduate student Vincent
Quenneville-Belair, School of Mathematics; Postdoc
Weifeng Qiu, IMA; and professor Bernardo Cockburn,
School of Mathematics.

Photo: Patrick O'Leary

They do the math
May 5, 2011

Math whizzes from the U help
businesses with real-world problems

By Deane Morrison

If you tried to name Minnesota
companies that have tapped the skills
of young mathematicians at the
University of Minnesota, you would
almost certainly guess a few of them.

That's because numerous hi-tech
firms around the state are contributing
partners of the U's Institute for
Mathematics and Its Applications
(IMA).

Through its "Industrial Postdocs"
program, the IMA pairs newly minted
math Ph.D.s—postdoctoral fellows, or
postdocs—with companies that can
use their expertise to improve their
product lines—or their bottom lines.

"The great thing about it is,
companies get to have a fresh Ph.D.
in math look at their [important] problems and help them see through the difficulties," says IMA
Director Fadil Santosa. "Sometimes, this leads to a new or improved product."

Also, postdocs who weren't thinking about careers in industry may change course when they see
the impact of their research. For example, Laura Lurati (postdoc 2006-08) did a project with Boeing
in Seattle and is now a key scientist there.

The IMA usually has two or three postdocs in training every year, says Santosa. Since the Industrial
Postdoc program began around 1988, about 60 mathematicians have benefited from it.

But it isn't just postdocs who help companies. It's also University faculty, including Santosa himself.
And companies sometimes hire graduate students to work over the summer.

"We have a reputation around the United States as the place to go with challenging industrial
problems," Santosa says.

Here are some examples of how the people of IMA have helped companies.

Honeywell

Working at Honeywell in the 1990s, IMA postdocs David Dobson and Gang Bao wrote computer
codes to design a general class of diffractive optics. These novel optical elements were made on flat
glass and enabled more compact sensors to detect dangerous gases like nerve agents or carbon
monoxide in infrared light.

But Dobson's and Bao's computer work went much further. 

"That software is part of our toolbox that we use routinely in all kinds of applications," says Allen
Cox, a senior research fellow at Honeywell. "For example, we have a terahertz [frequency] camera
in development that can see through clothing and is intended to detect concealed weapons."

Later, work by postdocs Nathan Kutz and Lei Wang helped Honeywell design laser and optical fiber
communications. Their work helped the company acquire several patents and develop product
designs that enhanced the value of a laser-based business Honeywell sold in 2004 for $75 million,
says Cox, who worked with all four postdocs.

3M

At 3M, IMA postdoc Douglas Huntley worked on a system for monitoring red blood cells during
surgeries where a patient is on a heart-lung machine. In procedures like coronary artery bypass,
surgeons frequently stop the heart and circulate the blood and replenish its oxygen with a machine.
The monitors determine the number of red blood cells and how well they are oxygenated from how
much light is reflected from the blood.

"Doug's work provided a fundamental, quantitative understanding of how the monitors worked,
which complemented the extensive experimental verification of the product's performance," says 3M
manager David Misemer, who supervised Huntley's work. "It gave us an extraordinarily complete
picture of the performance of the device so we could send it to market with even greater confidence.

"The industrial post doc appointment was a great opportunity for Doug to explore the R&D
experience in industry while remaining connected to academia, letting him make much more
informed decisions about a career path. And it was great for 3M because we had a talented
mathematician who had the time to explore an issue in great depth."

Medtronic

Sometimes, surgeons want to destroy, or "ablate," cardiac tissue. In some operations, they use
Medtronic's  surgical ablation devices to heat—via an electrode that delivers radio-frequency energy
—and kill aberrant cells through the full thickness of the heart wall. The tip of the electrode also
exudes saline to cool nontargeted heart cells and more effectively couple the electrode to the tissue.

At Medtronic, IMA postdoc Jay Gopalakrishnan developed a mathematical model of the
temperatures achieved during the use of the device. 

"We're working on optimizing the device under different conditions and using Jay's input in new
device designs," says David Francischelli, director of research and development at Medtronic. 

"His work led to a deeper understanding of the biophysics of tissue response and allowed us to
provide better guidance to our customers who are using the devices—that is, surgeons. Ultimately,
this product line has treated upwards of 150,000 patients."

© 2009–2014 Regents of the University of Minnesota. All rights reserved.
The University of Minnesota is an equal opportunity educator and employer



UMNews
University of Minnesota

http://www1.umn.edu/news/
612-624-5551, unews@umn.edu

As it glides through the U's Twin Cities campus, the
CCLRT will have a stop on the East Bank in front of
Moos Tower (right).

Take a virtual ride on the
new train

Scoot through the Twin
Cities campus, from the
West Bank to TCF Bank
Stadium, via this nifty
simulation.

The light-rail trail begins
May 9, 2011

As construction steps up on CCLRT, a
new Washington Avenue Mall is on
the horizon

By Rick Moore

Change is in the air on campus, and
it’s about to become even less subtle
than the advent of spring.

If you work or take classes at the U,
you’ve probably noticed the new
stretch of Harvard Street near the Rec
Center and the new stoplight at
Pleasant Street and Arlington, near
Fraser Hall. And chances are you’ve
noticed the changes to the
Washington Avenue Bridge on both
levels.

Now come the bigger changes. Effective May 16, Washington Avenue will close for good to
automobile traffic between Pleasant and Oak streets. This will mean different routes for both buses
and cars, and new patterns to get accustomed to for students, staff, and visitors.

But there’s light at the end of the tunnel (or in this case, at both ends of the Washington Avenue
Bridge), as we all know following the collapse and rebuilding of the I-35W bridge and the lengthy
construction of TCF Bank Stadium.

Come 2014, the East Bank of the Twin Cities campus will be bisected by the Central Corridor Light
Rail Transit line (CCLRT)—the latest jewel in the metro area’s burgeoning alternative transportation
system. It will link three of the greatest traffic generators in the region—downtown Minneapolis, the
University of Minnesota, and downtown St. Paul—and make public transportation that much more
accessible and enticing.

When the CCLRT takes shape, it will mean Washington Avenue, the
street, will yield to Washington Avenue, the mall. The train will travel
down the middle of Washington, with the remaining space on each
side shared by buses and bikes. Platforms will feature 20-foot-wide
pedestrian-friendly zones, trees, benches, and permeable concrete
pavers to lessen rainwater flow into the Mississippi River. There will be
six pedestrian and two automobile crossings along the heart of this
new mall.

Best of all, the CCLRT will have three stops on campus: at the West
Bank between Cedar and 19th avenues, at the East Bank between Union and Harvard (in front of
Moos Tower), and at Stadium Village just east of TCF Bank Stadium. 

Keeping up with the changes

Until 2013, when construction is largely completed and testing of the line begins, there will be plenty
of changes to keep track of. Here are some guides and resources:

• The Metropolitan Council’s Central Corridor LRT site contains construction updates, news items,
FAQs, and multimedia presentations. View it at CCLRT.

• Eventually, Metro Transit buses will share the Washington Avenue Mall with trains and with
bicycles. But for now, buses that had stopped along Washington Avenue will be taking different
routes. Go to Metro Transit for information on detours and estimated construction timelines by area.

• The U’s Parking and Transportation Services has produced new maps of campus reflecting the
change to Washington Avenue and other changes on campus. Visit PTS. And for an updated map
showing biking lanes and pathways on campus, visit bicycle access.

• The University’s Central Corridor site contains an archive of documents related to CCLRT.

• Merchants along the CCLRT route can use your support throughout the construction period. You
can access special discounts from participating businesses on or near the corridor by visiting
Discover Central Corridor.

Finally, if you’d like a sneak preview of the CCLRT’s path through campus, check out the virtual
simulation produced by the Met Council.
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Jumping into toy design
May 11, 2011

'Things that are silly now are going to
be innovative in the future.'

Toy Product Design is a fun
introduction to general product
design. "Everyone is familiar with
toys," says Barry Kudrowitz, the
course's instructor. "You can jump
right in. You don’t need to have a
background in anything. We teach the
basics of mechanical engineering and
graphic design."

What people often don't realize,
Kudrowitz says, is that toy design is
challenging. "The turnaround time is
short. The toy has to be on the shelf
for the holidays or for summer. It has
to pass a lot of safety tests and
quality assurance, because we're dealing with children here. And it has to be made inexpensively."

A

process like you'd see in industry
At the start of the course, students are grouped into four teams. Each team brainstorms lots of ideas
and then narrows those to a handful to present in the form of poster sketches. After getting
feedback, the teams make quick prototypes to play-test with kids at the Minnesota Children's
Museum.

Then each team makes higher-level prototypes of its two most promising toy concepts. These
prototypes are presented at Creative Kid Stuff headquarters to designers, marketers, and
engineers. With that feedback, the four teams each pick one concept and has a month to make a
polished prototype for the final "Playsentations": a theatrical show for industry professionals and
kids.

Toys: serious business
Toy design is a $22 billion industry in the United States, $80 billion worldwide. And to those who say,
"If you’re being playful, you’re just going to come up with silly ideas," Kudrowitz replies: "When
you’re playing, that's when you're going to make non-obvious associations. And that's the basis of
creativity. Things that are silly now are going to be innovative in the future."
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U researchers Abi Gewirtz and Laurel Bidwell are
partnering with the Minnesota National Guard and
Reserves to test parenting resources for families with
children ages 5-12 who have recently gone through the
deployment process.

Signing up for ADAPT

Laurel Bidwell, the project
director for ADAPT, and Abi
Gewirtz are actively seeking
families to participate in the
project. For more
information, visit the ADAPT
site.

Helping parents to ADAPT
May 17, 2011

U researchers are assessing new
resources for families with a parent
returning from a military deployment

By Rick Moore

Gwen Zimmerman spent 22 years in
the Army National Guard before
retiring last summer, and she knows
firsthand the trials and tribulations of
leaving your kids behind to serve
overseas. Between her and her
husband, Steve, they’ve been through
five deployments.

Fortunately, there have been pleasant
endings for the Zimmermans.

“There’s nothing better than when the
pilot wakes you up on your trans-
Atlantic flight and says, ‘Folks, I just
wanted to let you know we just
crossed into U.S. airspace. Let me be the first to welcome you home,’” says Gwen Zimmerman.
“There’s nothing that can replace that feeling and the first time you get to hug your children.”

That’s tempered by the reality of returning from a war zone and trying to settle back in to domestic
life.

“All of a sudden I had to figure out when my kids took naps, what food they ate and didn’t eat, and
when they went to bed,” Zimmerman says. “I had to remember how to change a diaper again!

“It was really odd. You’re like, ‘How could I have forgotten this—what kind of mom am I?’ But you
do.”

New strategies to help parents

University of Minnesota researcher Abigail Gewirtz has studied the critical correlations between
parenting and children’s health, especially in high-risk conditions, and in recent years has become
interested in military populations. 

“Since they put their lives and [the health of] their families on the line for our country, they deserve to
get the best of what science can offer,” Gewirtz says. “And yet there have been almost no studies of
parenting among service members.” 

That’s about to change. Gewirtz and fellow researchers Laurel Bidwell
(U of M) and Melissa Polusny (VA) are partnering with the Minnesota
National Guard and Reserves to develop and test parenting resources
for families with children ages 5-12 who have recently gone through
the deployment process.

Called ADAPT (After Deployment: Adaptive Parenting Tools), the
project examines the effectiveness of an evidence-based parenting
intervention that’s been modified for military families in the National
Guard and Reserves. 

Over the next five years, Gewirtz and Bidwell hope to recruit 400 families for the study. Families will
be randomly assigned to one of two groups—one that receives standard parenting literature and
another that participates in a 14-week session with facilitated groups and web-enhanced
components.

The goal is to equip parents—and by extension, their families—with the best tools possible as they
face deployment and then family reintegration.

Navigating the new terrain back home

As difficult as it is to leave behind a family for the unfamiliar landscape of an Iraq or Afghanistan,
returning back home often entails conquering equally challenging terrain.

Zimmerman, whose son and daughter are now 10 and 8, describes a honeymoon period in which
the returning parent doesn’t want to be the bearer of discipline. Routines vanish. And the world at
home is suddenly foreign.

On a leave during a deployment, Zimmerman suffered from migraines for almost six weeks
because, strangely enough, “there was color here,” she says. “Trees were green; grass was green.
There were dandelions. The lilacs were blooming. There were smells in the air instead of just sand
and dust and garbage…

“And my sensory system was overloaded so much that even thought all my children wanted to do
was spend all day with me while I was on leave, I was down for the count by mid-afternoon.”

Then there are the new family dynamics. “My husband definitely had a different style at the house
than I had during his deployments,” she notes. “Then for the kids to find the new balance … We’ve
been through this several different times, and we know we’ve made some mistakes because we’ve
recognized it after the fact.”

Zimmerman recently completed an ADAPT pilot program and felt the sessions “gave me time not
only to get the material but then to personalize it for my own environment and share with other
parents.” 

Gewirtz points out that the group-based components of the ADAPT project are delivered by both
community facilitators and National Guard personnel, and down the road it could be sustained within
the Guard.”

“Ultimately,” she says, “our hope is that if this is shown to be effective, it will not just be used on
reintegration, but also during deployment and prior to deployment, to help families prepare and
adjust to the changes associated with those stages.”
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In this image from February 24, 2009, Saturn's giant
orange moon Titan and its shadow grace the face of
the planet. The tiny dot above the rings is the moon
Dione.

Image: NASA, ESA, and the Hubble Heritage Team
(STScI/AURA)

Starwatch June 2011
May 17, 2011

By Deane Morrison

Treats are in store for us at both ends
of the short summer nights this June.

Evenings belong to Saturn, a beacon
in the southwest. Not sure which
object is the ringed planet? Look the
evening of the 10th, when a waxing
moon sits below and between the
bright star Spica, in Virgo, to the east
and Saturn to the west. 

Northeast of Saturn shines brilliant
Arcturus in Bootes, the ploughman.
Just east of Bootes hangs Corona
Borealis, the Northern Crown, set off
by its brightest star, Alphecca (also
called Gemma). Moving east once
again, we see the upside-down form
of Hercules with its signature
hourglass shape.

Low in the south, the sinuous form of
Scorpius scrapes the horizon as it reaches toward the rather mundane form of Libra. Note the
scorpion's red heart, Antares, which boasts a diameter 700 times that of our sun and ranks among
the largest stars known. 

If the sun were as big as Antares, it would extend well beyond the orbit of Mars, almost to the
halfway point between Mars and Jupiter. But Antares was not always so big; it expanded as it aged,
and now belongs to a class of old stars called red supergiants. By about five billion years from now
our sun will also begin to expand as it nears the end of its life, but it will become a red giant—not
supergiant—and so won't balloon up to nearly the extent as Antares. Still, it will likely engulf the
Earth, but by that time our oceans, lakes and rivers will long since have boiled away.   

Directly east of Scorpius, the Teapot of Sagittarius is poised to pour its contents onto the scorpion's
tail. And don't miss the tiny Teaspoon of stars sitting above the Teapot's handle. 

Morning treats start with the rising of Jupiter, about two hours before sunup on the 1st and earlier
every day thereafter. Its brilliant yellowish globe climbs quickly and dominates the eastern predawn
sky.

Mars follows Jupiter, but climbs slowly. Look for the Red Planet on the 28th, when the eastern sky
will be stacked (from top to bottom) with the Pleiades star cluster, a waning crescent moon, Mars,
and the combination of the V-shaped Hyades cluster and yellowish Aldebaran, the eye of Taurus.

Every Algonquin tribe called June's full moon the full strawberry moon, and it shines the night of
June 15-16.  

Summer arrives officially with the solstice at 12:16 p.m. CDT June 21. At this moment the sun
reaches a point directly over the Tropic of Cancer and the Northern Hemisphere experiences the
longest day of the year.

The Marshall W. Alworth Planetarium at the University of Minnesota, Duluth sponsors free public
shows. For more information, see www.d.umn.edu/planet

Contact: Deane Morrison, University Relations, (612) 624-2346, morri029@umn.edu

Find U of M astronomers and links to the world of astronomy at www.astro.umn.edu
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Volunteers offer relief in North Minneapolis
neighborhoods damaged by the May 22 tornado.

Photo: courtesy UROC

Reaching out to Northside neighbors
June 6, 2011

By Rick Moore

The U’s Urban Research and
Outreach/Engagement Center
(UROC) is dedicated to university-
community engagement and urban
problem solving. In the aftermath of
the tornado that devastated a large
swath of North Minneapolis May 22,
the center took on a new role:
headquarters for an impromptu
disaster relief effort.

"We realized we had both a
compelling need and a unique
capacity to mobilize UROC as part of
coordinated tornado relief on the
North Side," says Senior Vice
President Robert J. Jones, who has
overseen UROC's development over
the past five years.

UROC’s role in the collaborative, city-led relief efforts evolved organically—and quickly—in the week
following the May 22 tornado, according to executive director Heidi Barajas. Early in the week,
UROC began speaking with partner organizations on the North Side to assess needs. “That’s the
mission of UROC—to really work in partnership with the community,” Barajas notes. 

Urban Homeworks was coordinating a lion’s share of the volunteering efforts, but when that
organization reached capacity it was determined that UROC, with its building at Plymouth and Penn
avenues just blocks from the heart of the damage, could be a center for an additional wave of
volunteers.

Staff then studied the operational model at Urban Homeworks and put it into place at UROC “in very
quick order,” says Barajas. And volunteers showed up in force—more than 500, she estimates—for
five half-day sessions May 26–28. 

UROC’s “Hand to Hand” effort had volunteers going door to door in North Minneapolis to check in
with residents, drop off food and household supplies, and provide information about community
resources they might access regarding housing, health, and other areas.

As the name of the effort implies, “We wanted to make sure we were touching people right there in
the neighborhood,” Barajas says.

Connecting with the community

Since UROC is typically more focused on matters of research and community engagement, this was
its first foray into disaster relief. But all seemed to go well, in Barajas’ eyes. She says volunteers
were impressed by the organization of the effort. Moreover, they were moved by the community’s
own reaction to the disaster. 

They were “almost overwhelmed by how positive community members were,” she says. “It really
gave them a different vision of what North Minneapolis is.”

Barajas looks back on the undertaking with a great deal of pride—for her UROC staff, the response
of volunteers, and the hard work they were willing to do. 

And she’s especially satisfied by UROC’s “ability to work with the community and have them see us
as a partner in their work.”
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High-quality preschool and early grade-school
education can benefit children for as long as 25 years, a
new University of Minnesota study finds.

A dedicated team

Arthur Reynolds is director
of the Chicago Longitudinal
Study and co-director of the
Human Capital Research
Collaborative, a partnership
of the University of
Minnesota and Federal
Reserve Bank of
Minneapolis dedicated to
identifying cost-effective
public policies for promoting
well-being from birth to
young adulthood. His
colleagues in this study
were Judy Temple,
Humphrey School of Public
Affairs; Suh-Ruu Ou; and
Barry White, all at the
University of Minnesota;
and Irma Arteaga at the
University of Missouri.

The Child Parent Centers
are the second-oldest
federally funded preschool
program.

A good way to break the grip of poverty
June 7, 2011

Early education benefits
disadvantaged children for decades

By Deane Morrison

A new University of Minnesota study
shows that disadvantaged children
who receive high-quality education
between age 3 and third grade reap
benefits to their economic and social
well-being decades later, at age 28.

Moreover, the strongest benefits went
to those at highest risk, namely males
and preschool children whose parents
were high school dropouts.

The study complements an earlier
one led by the same researcher—
child development professor Arthur
Reynolds—that reported high economic returns on investment in early education, including 18
percent for a strong preschool program.

Reynolds and his colleagues conducted both studies on the Chicago Public Schools' federally
funded Child Parent Centers (CPCs), established in 1967. In the current study, the researchers
report on the status of more than 1,400 children born in 1979-1980 whom they have tracked for up
to 25 years. The study is published in the June 10 issue of Science.

"This is the first time a big study like this has found effects of early education on economic well-
being this far into adulthood," says Reynolds. "From the federal standpoint, CPC has been
considered a model of how state and local governments could offer preschool programs. It has
served 100,000 families."

"Half the achievement gap by age 10 between higher and lower
[socioeconomic status] kids is already there at age 5. ... But state and
federal policies don't reflect the knowledge of how much earlier these
gaps appear, and, therefore, the need to start at age 3."

The children in CPC are from low-income, largely (93 percent) African American families living in
poor neighborhoods. Through CPC, children between 3 and 9 take part in half- or full-day
educational activities emphasizing language and math skills, all taught by teachers with bachelor's
degrees and certified in early childhood education. Parents receive parenting skills workshops and
other family services, and their involvement rate is as high as 80 percent. 

The key to CPC's success lies in the quality of both the teachers and
the program, which also includes the option for more than one year of
enrollment, small classes, and emphasis on the continuity of learning
from preschool to early grade school.

Numbers tell the tale

The 989 children who completed a preschool program through CPC
reaped several benefits compared to 550 children in a comparison
group, who didn't attend the preschool program but received a full-day
kindergarten intervention. 

The numbers below are percentages, given for the preschool group
vs. the comparison group, respectively, at age 28.  

• High school completion rate: 81.5 vs. 75.1 (77.5 vs. 63.5 for 
  males alone)

• On-time high school completion: 44.3 vs. 36.6 

• Moderate or higher socioeconomic status: 34.4 vs. 28.6

• Any health insurance coverage: 75.9 vs. 63.9

Adults who had completed preschool also had lower rates of trouble
with the law and drugs. Here are some of those percentages for the
28-year-olds:

• Drug and alcohol abuse: 16.5 vs. 23.0 (33.7 vs. 42.9 for 
  males alone)

• Felony arrest: 19.3 vs. 24.6 (13.9 vs. 25.2 for children of high school dropouts)

• Jail or other incarceration: 15.2 vs. 21.1  

"The study is also significant because it shows for the first time that extended services until third
grade are linked to effects above and beyond preschool," Reynolds says. "For example, those who
had four to six years of intervention had a 48.6 percent on-time graduation rate—versus 31.3
percent for those with less than four years intervention—plus higher levels of socioeconomic status
and health insurance coverage. "

A way but no will

The average CPC preschool program costs about $9,000 per child over one-and-a-half years,
Reynolds says. For an extended program of four to six years, the tab is about $14,000 per child—"a
relatively modest cost for the benefits."

Unfortunately, the United States still spends very little on prevention, Reynolds laments.

"Only 3 percent of the $14 billion allocated to school districts to serve low-income children under
Title I of the Elementary and Secondary Education Act (the "No Child Left Behind" Act) goes to
preschool, yet preschool programs are one of the most cost-effective of all social programs," he
states.

"Half the achievement gap by age 10 between higher and lower SES kids is already there at age 5,"
he adds. "The gap predicts outcomes. But state and federal policies don't reflect the knowledge of
how much earlier these gaps appear, and, therefore, the need to start at age 3."

He notes that while Minnesota is "close to the bottom among states that finance pre-K programs," a
new 'Race to the Top" challenge grant from the U.S. Department of Education may change things. It
offers a total of $500 million for states to improve the quality and access to such programs for
children, especially ones at high risk, and Minnesota Gov. Mark Dayton has said the state will apply
for one.

"We have found a chain of positive influences initiated by large advantages in school readiness and
parent involvement," says Reynolds. "This leads to better school performance and enrollment in
higher quality schools, and ultimately to higher educational attainment and socioeconomic status. 

"It's hard to change the status quo. But now we're realizing that it makes a difference, and we have
to prioritize investments we know are effective based on research and divest in ones that aren't."
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University of Minnesota alumnus Norman Borlaug bred
lines of high-yielding wheat credited with preventing
starvation in many parts of the world.

Defending the global breadbasket
June 8, 2011

World's top experts on a deadly wheat
fungus gather at the U

By Deane Morrison

It isn't enough that the University of
Minnesota gave the world Norman
Borlaug, the Nobel Peace Prize-
winning wheat breeder credited with
staving off starvation in many parts of
the developing world.

Today, wheat faces a threat from
wheat stem rust, a family of deadly
fungi with the potential to wipe out 80
percent of the world's crop. 

Researchers at the USDA's Cereal
Disease Laboratory on the
University's St. Paul campus are now
fighting on the front lines of a worldwide battle against the fungus and will be featured at a major
international gathering of some 400 like-minded scientists this week (June 13-16, 2011) in St. Paul. 

Among the speakers is Les Szabo, from the Cereal Disease Laboratory (part of the USDA's
Agricultural Research Service) and the U's Department of Plant Pathology.

Last month he and a team of researchers he co-led published the genome sequences of the wheat
stem rust and poplar leaf rust fungal pathogens in the Proceedings of the National Academy of
Sciences. These sequences provide a basis of reference that enables the study of genetic variation
in these rust fungi. 

This accomplishment laid the cornerstone for work to identify the proteins that allow rust fungi to
infect plants and other proteins that allow some plants to resist them. Also, in an ongoing project,
the Gates Foundation has funded Szabo and his colleagues to sequence the genome of a sample
of Ug99, a particularly virulent strain of wheat stem rust.

Road map to resistance

Sequencing the wheat stem rust fungal genome is a vital first step to finding ways of breeding rust-
resistant wheat, the best hope for defeating the fungus. 

For example, when the genomes of two other wheat rust pathogens (wheat striped rust and wheat
leaf rust) are sequenced, they can be compared to the wheat stem rust fungal genome and
commonalities and differences noted. This will yield important information on what genes are
required for these pathogens to infect wheat. 

Knowing this can help the effort to breed resistance into wheat:

• With genes suspected of causing infection in hand, scientists can tell what the proteins produced
from them must look like and search for them. The targets of the search are "effector proteins,"
small proteins that rusts secrete onto a wheat plant and that are suspected of helping defeat the
plant's defenses.

• Once potential effector proteins are found, they can be isolated and applied, one by one, to
susceptible wheat plants to see if any act like agents of infection. If so, they would be applied to a
plant like rice—which is resistant to wheat rusts—and any rice genes that react to the attack
identified.

• If any proteins produced from those rice genes are found to interact antagonistically with rust
effector proteins, the genes could be engineered into susceptible wheat, which would then be tested
for rust resistance.  

With wheat rust fungus constantly evolving new strains, it's a monumental task. But with the
sequencing work by Szabo and his colleagues, the task has already begun.

"It gives everybody a toolbox," he says. "We now have a blueprint—it gives us information to start
looking for specific [infection-related events] and start building countermeasures."

Szabo will deliver his talk, "Puccinia graminis: Variation is the Rule," at 3 p.m. Tuesday, June 14, in
the Crowne Plaza Hotel in St. Paul.

The conference takes place at the hotel, except for Monday's (June 13) activities, which will be held
on the University's St. Paul campus. Monday's events include a sneak preview of a Twin Cities
Public Television film on the international impact of University of Minnesota researchers on wheat,
and the battles against wheat diseases that continue to threaten wheat and cereal production; field
tours of current research projects; and a ceremonial groundbreaking for an expanded Cereal
Disease Laboratory.
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Solar-powered clothes designed by University of
Minnesota students allow wearers to charge a battery
or iPhone.

The sunny side of engineering
June 9, 2011

Two solar-energy projects from the
2011 undergraduate engineering
showcase

By Deane Morrison

As the University of Minnesota
wrapped up Spring Semester 2011,
talented young engineers flocked to
Coffman Union to display projects of
all stripes, from an improved ankle
prosthesis to an arm exerciser for
stroke patients to a tracking system to
test the skills of police dogs.

The projects at the Electrical and
Computer Engineering and
Mechanical Engineering Senior
Design Show were too numerous to
present in this space, so here are two
that caught our eye—both solar energy-related projects from some of our best and brightest (pun
intended) students.

Photovoltaic clothing

Students from the College of Science and Engineering (CSE) and the College of Design (CDes)
teamed up to create solar-powered clothes for the whole family. Each garment includes integrated
solar panels that power electronics in the garment. The men's jacket and woman's dress light up,
the dress carries a battery that can store energy, and the jacket can charge an iPhone. The little
girl's dress has a beaded flower that spins when she squeezes a soft switch in her pocket.

"I never dreamed engineers working with fashion designers could have collaborated to create
something so innovative," says team member and newly graduated engineer Karla Simonson. The
clothes were modeled at the Sol Inspiration Fashion Show, an exhibit of eco-themed garments in
the Twin Cities.

Student team: Akmal Arifin, Shan Seong Gan, Benjamin Lewiski, Yvonne Li, Allison R. Danzl, Silvia
G. Guttmann, Sara E. Lopez Dziyana Zhyhar, and Karla Simonson. Faculty advisers: Rhonda
Franklin, CSE, and Lucy Dunne, CDes.

Smart solar
tracker

The sun is a
ready source of
energy, but it
has the
annoying habit
of moving
across the sky
—and up and
down, too—
during the
course of a day.
A tracking
device that
follows its
movements
would sure
come in handy.

To make that
happen, a the
team of

engineering students began with a mount to hold solar panels, then added controls to track the
sun's movements in all four directions. They also designed the controls to decide when the wind is
too strong to operate safely, in which case they turn the panels face down, and to keep track of how
much solar energy is captured. And the students did all that using minimal inputs of power and
cash.  

Student team: Jesse Geske, Phillip Hoffman, Dongwon Lee, Tanvi Sikka, and Faez Yahya. Faculty
adviser: Philip Cohen, CSE.
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Mapping the polar regions of our Earth is vital to
understanding these beautiful but fragile ecosystems.

Photo: Claire Porter

Getting the pole positions
June 17, 2011

The U's experts at mapping Antarctica
expand their work to the Arctic

By Deane Morrison

Pictures of the Arctic and Antarctic
can barely do justice to the beauty of
mile-wide glaciers flowing between
jagged mountains or sculpted white
ice floating in an azure sea.

In these days of global climate
change, however, monitoring the state
of these near-pristine ecosystems is
more important than ever. 

Doing this requires knowledge of
polar landscapes, plus the ability to
identify and track changes in features
ranging from glaciers and meltwater
lakes to Weddell seal and penguin
populations. For that, researchers around the nation turn to Paul Morin and his staff at the University
of Minnesota's Polar Geospatial Center (PGC). 

For five years the PGC (formerly the Antarctic Geospatial Information Center), with National Science
Foundation (NSF) funding, has supplied maps, logistical support, and training to U.S. researchers in
Antarctica. Now it will do the same in the Arctic, thanks to a new five-year, nearly $4 million
cooperative agreement with NSF.

 

Published in 2011

"We're the people that are asked very specific logistics questions, and we're funded to help NSF-
funded people," says Morin, director of PGC. "When they have a geospatial problem in the Arctic or
Antarctic, they come to us."

PGC staff produce tailor-made maps that researchers and logistics experts in the U.S. Antarctic
Program depend on daily. Morin will use images from any satellite belonging to any country, and
many of his team's maps are "firsts."

For instance, Morin and his staff, along with researchers in the United States and around the world,
used high-resolution satellite imagery to conduct the first census of emperor penguins. They've
shown that the imagery can also be used to count Weddell seals.

Besides studying penguins or seals remotely, researchers and logisticians may need the help of
maps to find interesting outcroppings of rocks, measure how far a glacier has receded, or learn
whether a boulder is blocking a path. And, of course, to show where the crevasses are.

"We use GPS to find exactly where certain reference points are," says PGC research associate
Claire Porter. "This allows us to make more accurate maps."

Their work has drawn the attention of some famous names. Through a partnership with Google,
they will keep polar data up to date in Google Earth and Google Maps of the Arctic and Antarctic.
The PGC is also contributing remote sensing expertise to David Attenborough's upcoming BBC
documentary, "Frozen Planet."

Walking the walk

The PGC staff of 10, including several undergraduates, have traveled to the ends of the Earth to do
hands-on surveying and mapping. In Antarctica, they work in the McMurdo Dry Valleys, a
mountainous, rainless, 12,740-square-mile region whose rocky crags have been sculpted by wind
for millions of years. Some of its valleys have lakes formed by glacial melt; these are of interest
because their levels reflect the amount of melting tied to global climate change.

Last July Morin and Porter traveled to the west coast of Greenland. One object of their trip was to
set up experiments to track, via satellite, the velocity of ice movements. These movements give vital
information about glacial melting, because the more bottom ice melts out from a glacier, the more it
lubricates the glacier's path and speeds up its flow.

"The fastest Greenland glaciers we know can move seven meters per day," Porter notes.

With the new NSF funding, PGC staff can help scientists follow changes to arctic landscapes,
seascapes, and animal distributions. In addition to their direct effects on the Inuit people, these and
similar changes in the Antarctic have the potential to influence life everywhere on our planet.
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In this picture of Saturn from March 6, 2007, the
planet's shadow on the rings highlights its 3-D
appearance.

Photo: Cassini Imaging Team, SSI, JPL, ESA, NASA

Starwatch July 2011
June 21, 2011

By Deane Morrison

All planets are wanderers in the night
sky—in fact, the very word "planet"
comes from the Greek for "wanderer"-
-and in July the wanderer of the
month is Mars. A "morning star" best
seen about two hours before sunrise,
the Red Planet glides through the
stars of Taurus above the east-
northeastern horizon.

As the month opens, Mars appears
just above the V-shaped Hyades star
cluster and Aldebaran (the eye of the
bull) and below the Pleiades cluster.
On the mornings of the 25th and 26th,
Mars, having moved steadily
eastward among its starry
companions, sails between the points
of the bull's horns.

If you can get up two hours before daybreak just once in July, do it on the 27th, when a waning
crescent moon shines very close to Mars.

Saturn still rules the evening sky this month. A beacon in the southwest, it gleams to the upper right
of the bright star Spica in Virgo. This is a good time to see its rings through a telescope because
from our perspective Saturn is close to 90 degrees from the sun, an especially good position for the
rings and globe to cast shadows that enhance its 3-D appearance. 

Jupiter rises just before 2 a.m. on the 1st, but by the end of the month it starts appearing before
midnight. Its bright yellowish globe will be well up in the southeast at dawn.

During the prime viewing hours of late evening, you'll see kite-shaped Bootes, the herdsman, high in
the west. East of Bootes come, in order, Corona Borealis, the Northern Crown; upside-down
Hercules; the brilliant star Vega, in Lyra, the lyre; and lovely Deneb in Cygnus, the swan. South of
Vega and Deneb shines Altair, the brightest star in Aquila, the eagle. Together, these three stars are
known as the Summer Triangle. 

The full buck moon lights up the night of the 14th-15th. Its name comes from the velvety new antlers
now sprouting on male deer. Algonquin Indians also called it the full thunder moon, in recognition of
July's frequent thunderstorms.

Earth reaches aphelion, its farthest point from the sun, at 9:55 a.m. on the 4th. At that moment we'll
be 94.5 million miles from our parent star. 

While we're celebrating our national holiday, we can contemplate the fact that our planet follows an
elliptical orbit, moving faster as we swoop closer to the sun and slowing down as our gravitational
leash gets stretched. Earth's slower speed near the time of aphelion means that we spend more
days of the year in this part of our orbit, where the sun is north of the equator. To see how this is
true, count the days from the March to the September equinox; you'll see there are more days than
if you count from the September to the March equinox.

If you'd like a first-person introduction to the night sky, check out the University of Minnesota
Department of Astronomy's summer Universe in the Park program. Each event features a short
public talk and slide show by a University astronomer and, if weather permits, viewing the night sky
through multiple 8-inch telescopes. The program runs June 24—August 27 this year in Minnesota
state parks. For more information and a schedule, visit http://www.astro.umn.edu/outreach/uitp/ or
contact Karl Isensee at isensee@astro.umn.edu or (612) 626-1841.

The Marshall W. Alworth Planetarium at the University of Minnesota, Duluth sponsors free public
shows. For more information, see www.d.umn.edu/planet

Contact: Deane Morrison, University Relations, (612) 624-2346, morri029@umn.edu

Find U of M astronomers and links to the world of astronomy at www.astro.umn.edu
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University researchers have shown how bacteria called
Enterococcus faecalis, seen in this micrograph
attaching to a pig heart valve, use a molecular switch to
control when they share genes for antibiotic resistance.

Image by Olivia Chuang-Smith and Carol Wells

Winning combination

Graduate students
Anushree Chatterjee and
Christopher Johnson won
doctoral dissertation
fellowships for 2010-11 from
the University of Minnesota
Graduate School.

Toward making resistance truly futile
June 27, 2011

A key step in the fight against the
spread of antibiotic resistance in
bacteria

By Deane Morrison

A University of Minnesota-led team of
researchers has discovered how a
genetic "switch" controls the spread of
antibiotic resistance in certain
pathogenic bacteria.

The discovery points the way toward
developing a means of keeping the
switch "off" in order to thwart the
spread of resistance, a growing threat
to global health and lives.

The study is published in the
Proceedings of the National Academy
of Sciences. 

The team, comprising researchers in
chemical engineering and microbiology, studied genes that regulate the transfer of antibiotic
resistance from one individual to another in the bacterial species Enterococcus faecalis.

"For the past 20 years, it's been an increasing cause of hospital infections," says microbiology
graduate student Christopher Johnson, who took part in the research. "It gets on heart valves and
implanted devices."

"It's possible that if you found a molecule that targeted this switch and kept it in the 'off' position, it
would be toxic to bacteria in combination with an antibiotic," says co-author and microbiology
professor Gary Dunny. 

Many components of the switch were already known, "but this is the first time anyone has
connected the dots," says chemical engineering graduate student Anushree Chatterjee, the first
author on the paper. "[In experiments] I added various components of the system and showed how
they worked together and that all were needed for the switch to work."

Battle of the genes

Genes for antibiotic resistance are carried in circular pieces of DNA called plasmids. A bacterial cell
that has a plasmid can pass it, resistance genes and all, to a cell that doesn't through a bacterial
mating process called conjugation.

The genetic switch involves interplay between two genes—Q and X—
that lie opposite each other, one on either strand of the DNA double
helix of a plasmid. The whole purpose of the switch is to control Q.
When active (switch-on mode), Q induces the cell to conjugate and
share a copy of the plasmid.  

In the plasmid in question, the Q and X genes are normally both being
"read." When a gene is read, a large protein moves along a DNA
strand and, guided by information in the DNA, constructs a strand of
RNA; this RNA is the actual "message" that tells the cell what to do.
Multiple copies of the large protein glide along the Q and X genes
simultaneously but in opposite directions, each protein carrying with it a growing strand of Q RNA or
X RNA.

Here's how the switch that controls the Q gene is kept off:

• Normally, as the proteins move down the DNA strands, they collide like two wide trains trying to get
by each other on tracks spaced too closely together. The collisions knock the proteins and the
growing chains of RNA off the DNA "tracks." Thus, only rarely is a complete RNA of either type
made. 

• If a complete Q RNA should squeak through, all it takes is a small piece of X RNA to attach to it
and inactivate it. Thus, X RNA fragments are a backup to the "collision" control method.  

Switching on the conjugation gene

A kindred bacterial cell that lacks a plasmid will continually release a pheromone that can penetrate
any nearby plasmid-bearing cell. Once inside, the pheromone causes extra proteins to read the Q
gene, and soon the number of completed Q RNA strands swamps even the backup system. These
strands then instruct the cell to conjugate and pass the plasmid—and the antibiotic resistance genes
it carries—to the kindred bacterial cell. 

Armed with this knowledge of how the spread of antibiotic resistance is controlled, scientists have a
better hope of finding ways to thwart it.  

These diagrams illustrate the major features of the molecular switch used by Enterococcus
faecalis bacteria to control when they share genes with each other.
Graphic by Kaitlyn Pladson and Ranja Sem

The bacterial point of view

"Because conjugation is an energy-intensive process, the plasmid donor cells must turn their
conjugation system on only in response to a true signal—the pheromone," explains Wei-Shou Hu, a
professor of chemical engineering and materials science and corresponding author of the paper. "A
switch type of regulatory mechanism allows for a tighter control of conjugation."

Why should bacteria want to conjugate at all? "This kind of mechanism allows bacterial species to
carry a huge number of genes [on various plasmids] without every cell having to," says Johnson.

Also, sharing plasmids that confer antibiotic resistance may be a strategic move when bacterial
numbers are small and many of them lack the plasmids, the researchers say. By conjugating, they
fortify each other with resistance genes before they multiply in earnest; this ensures that they will
resist an antibiotic after their numbers have grown and they've made their host sick enough to seek
drug treatment.
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After receiving a Shakopee Mdewakanton Sioux
Community Endowed Scholarship in 2009, Korina Barry
earned her master's in social work at the U this spring.

Photo: Patrick O'Leary

A counselor and a scholar
June 29, 2011

Korina Barry is the first Shakopee
Mdewakanton Sioux Community
Scholar to earn a degree

By Rick Moore

Sitting at a wind-blown table outside a
sandwich shop in downtown
Minneapolis, Korina Barry
summarizes the drama of her high
school days as if she’s describing
yesterday’s lunch. 

Kicked out of Minneapolis Roosevelt
for fighting at the start of her senior
year… 
Lived with her father, her aunt and
uncle, her grandmother, the next
place with an available couch… 

Although she’s matter-of-fact in
describing her challenging teen years,
Barry is quick to point out one important woman from those days—a counselor at Minneapolis South
High School named Patty. College was barely a blip on Barry’s radar screen, even in her senior
year, but Patty encouraged her to apply. And when she was turned down the first time at the U,
Patty encouraged her to try again.

From that point on, and with a strong support system at the University of Minnesota, Barry
flourished.

Six years later, she has bachelor’s degrees in child psychology and American Indian studies, and
this spring she completed her master’s degree in social work. By doing so, she became the first
Shakopee Mdewakanton Sioux Community Scholar to earn a degree with help from the scholarship
program begun three years ago. 

Barry is now a senior social worker in the ICWA (Indian Child Welfare Act) long-term foster care unit
at Hennepin County. She works with youth ages 13-21 trying to keep them on track or, as the case
may be, turn things around.
 
“They’re all really great kids,” she says. “They just kinda get stuck in sticky situations … trying to be
a parent, trying to find a job, trying to find housing when they don’t have rental history. … Almost
every one of the youth I’ve worked with has become homeless after aging out of foster care or
leaving a foster care home and going on their own. It’s because there aren’t systems set up to help
them. So this program definitely helps with that.”

Native to Minneapolis

Barry is Anishinaabe (Leech Lake Band) but grew up in south Minneapolis. While her parents
struggled with addictions, she shuttled from home to home, especially after her father went to prison
as she was starting high school. 

“Until my dad went to prison I was living with him, and then I kind of lived with my aunt and uncle,
couch hopped for a while, lived at my grandma’s house for a while. [She laughs.] I was all over the
place.”

“I didn’t have the support or the push that some students get from family,” she adds. “So if it wasn’t
for that counselor, I probably wouldn’t have made it through college.” 

In her first year at the U she lived in the American Indian Cultural House, surrounded by similar
students in a comfortable cohort. “It forced you to build a support system and not isolate yourself,
which I think a lot of students do—especially minorities at the U of M,” Barry notes.

She also joined the multicultural sorority Sigma Lambda Gamma in her second semester. Founded
in 1990, the sorority’s local chapter has women from 25 different nationalities.

“Honestly, if it wasn’t for the sorority and the friends I made out of it, I wouldn’t have made it through
undergrad … or even grad school,” Barry says.

She says the same thing about her scholarships—some 15 to 20, by her estimate. “I’m definitely the
scholarship queen,” she jokes.

When Barry came across the social work master’s program at the U, she knew that was her calling.
“I’ve grown up around the situations that social workers work with,” she says. “And I always knew I
wanted to give back to the community.”

“That’s what makes it easier for me to do the work I do now with the youth I work with,” she adds.
“I’ve been through these experiences. These kids can relate to me; I can relate to them. 

“And I want to push them and I want to be Patty for them—the counselor I had—because a lot of
them have no support system.”

One of the girls Barry has counseled—who endured more than 45 foster care placements—recently
completed a program at Le Cordon Bleu cooking school and now has two different jobs as a chef.

Which makes Barry feel even better about her career choice.

“It’s a fulfilling job in that I know that even the smallest things I can do for them are helping them to
succeed,” she says.

© 2009–2014 Regents of the University of Minnesota. All rights reserved.
The University of Minnesota is an equal opportunity educator and employer



UMNews
University of Minnesota

http://www1.umn.edu/news/
612-624-5551, unews@umn.edu

A study headed by Phyllis Moen (left) and Erin Kelly
showed the benefits that resulted when employees
could pick when and where they worked.

The whole story

The study is published in
the journals American
Sociological Review, Vol.
76, Issue 2, pp. 265-290,
and Social Problems, Vol.
58, Issue 1, pp. 69-98.

Focus on flexibility
July 1, 2011

The benefits of giving employees true
power over when and where they
work

By Deane Morrison

Today's stressed-out employees get
plenty of advice: Take yoga, eat
better, walk briskly over the lunch
hour.

Good ideas, except they all put the
onus on the employee, as if work
stress were an issue for employees to
solve on their own.

Instead, stress is a work issue that
responds to changes in the structure
and philosophy of work and time, a
new University of Minnesota study
shows. Specifically, when employees can work when and where they want, with the only
requirement being that the job be done (and done well), they report less conflict between their jobs
and their personal lives.

And to answer the first question that pops to mind: It doesn't just help women with children at home.

"We thought it would reduce the 'opting out' of the work force for
young mothers, but it lowered the turnover of all four groups—male
and female, with children and without," says Phyllis Moen, a professor
of sociology who led the study with associate professor Erin Kelly.

What sets the study apart from previous ones is that the researchers
measured the effects of flexibility on people before and after they
gained the freedom to control their work schedules.

"Previous studies showed that those with more flexibility in scheduling
work reported less stress in managing multiple responsibilities," Kelly says.  

But those who have flexibility are more likely to be higher-ranking employees, who can often afford
to have a spouse at home, hire better child care, or take other measures to reduce stress, Moen
and Kelly say. No one had observed employees before and after they were given flexibility and
shown that it made a difference.

A natural experiment

In 2005 Minnesota-based Best Buy introduced ROWE (Results Only Work Environment) for some
white-collar employees at its headquarters. The ROWE employees could choose their work hours
and places, as long as they achieved the desired results.

In 2006-07 Moen and Kelly surveyed a total of 608 employees, half of whom were given a ROWE
environment and half who continued under standard work hours and locations. Their surveys
captured the transition to ROWE and how people in both groups felt about their jobs before and
after the change.

Among the significant findings of the research:

• People in ROWE were 45 percent less likely to leave the company in the period of the survey.
Their turnover was 6 percent, compared to 11 percent for the comparison group.

• 46 percent of the ROWE group reported less work-personal conflict, compared to 31 percent of the
comparison group.

• The ROWE group didn't increase the time they spent working compared to the comparison group. 

• An increased commitment to Best Buy was reported by 19.6 percent of the ROWE group, 11.5
percent of the comparison group.

A new day for workers

The new freedom was a godsend to ROWE employees who commuted, some of whom claimed to
have cut their commute time by 75 percent by avoiding rush hours. ROWE also let work teams shed
tasks.

"Teams strove to get rid of low-value work, like meetings with no real agenda," says Moen. "For
example, sometimes they would send only one or a few people, instead of everybody, to meetings."

A work environment that meets the needs of employees is a growing concern because most
workers are expected to do more with less these days, the researchers say. Also, they cite a 2009
study in which 70 percent of U.S. men and women reported some interference between work and
nonwork responsibilities. 

But what about introducing schedule control to low-wage, service, and production workers? This is
possible, the researchers say, and they warn against restricting initiatives like ROWE to the better-
paid.

"If access to schedule control increases among white-collar workers but not the less privileged, this
would be yet another way work is stratified and stress—with all its consequences for health and
family life—is distributed unequally by class," they state.
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What Kaler admires
"There are two qualities I
most admire in a person,
and they are tied. One is
honesty. The second is a
sense of humor."

Kaler on baseball
"I love the numbers. I love
that you can make historical
comparisons, reasonably
corrected. And I love the
particular way that baseball
is a team sport. In many
sports, when the game is
on the line you can call
time-out and make sure the
ball is in your best player’s
hands. In baseball, it’s the
fourteenth inning, you have
nobody left on the bench,
and your third string
catcher, who’s hitting a buck
eighty, comes up with the
game on the line. That’s
cool."

How many chemical
engineers does it take to
change a lightbulb?
Kaler: "One, as long as she
doesn't have something
more interesting to do."

A working hypothesis
July 1, 2011

The U’s new president brings frank
conversation and sharp focus

By Bill Magdalene

Eric Kaler is excited—“about as
excited as a person can be,” he says.
Although this is an enormously
difficult time for public higher
education leaders across the country,
the sixteenth president of the
University of Minnesota is eager to
take on the challenge.

Kaler sees public universities as
“tremendous vehicles for the progress
of civilization,” and he believes that
vision is broadly shared. His working
hypothesis, however, is that right now, under extreme financial pressures, for the university to
evolve requires a sharp tactical focus.

“It requires people to dedicate themselves to thinking creatively about how to do their jobs in the
most efficient way,” he says. “And to thinking critically about what we really need to do to carry out
the university’s mission in the arenas of teaching, research, health care and service.”

He knows the road ahead will be hard. “I’m not so stupid as to think this will be without some pain,”
he says. “But you get one chance to live. This is a great university. It is part of me and my history.
I’m ready to go do it.”

Advancing the student experience
Kaler says a top priority is to “make sure not only that U of M students
get the range and kinds of classes they need to progress toward their
chosen degree in a timely and effective way, but also that they get the
opportunity to go beyond that central focus and have a good, broad
university experience.”

To do that, he says, “drives back to having the resources, the faculty
and the teaching assistants that you need, as well as the facilities, the advising and the out-of-
classroom activities.”

Finding his path
Kaler found his own academic path early. He was, in his words, “an
inquisitive child.” He loved taking things apart, including his father’s
single-lens reflex camera when Eric was nine or ten. “I had some parts
left over when I put it back together,” he recalls.

Another time he took apart “one of those spring loaded key chains you
wear on your belt. When you take the cover off it looks pretty innocent.
But the spring is really tightly wound! Fortunately it put a hole in the
wall rather than taking out an eye.”

While developing his mechanical interests, he was lucky enough to
learn chemistry from “a very good teacher” in high school. The
combination led him to become a chemical engineer.

Conversation and coffee
Kaler’s preferred approach to making tough decisions is to share a
cup of coffee around the table with people who are open to a
conversation. “I come from a rough and tumble research background
where ideas get thrown out and discussed in a vigorous way,” he says. “I’m used to a frank search
for the right answer.”

Having a conversation gets harder as the group gets bigger. “We have
61,000 students and tens of thousands of employees,” he says. “I’m
not going to get to have a cup of coffee with each person. But over the
next couple of years, I hope to get in front of every one of them.”

Much of Kaler’s time during his first hundred days and beyond will be
spent conversing with students, faculty and staff, and the university’s
external partners. “I hope to get my optimistic view for the university,
for public higher education, out into the community,” he says. “Many people in Minnesota know
much more about the university than I do right now. So the balance will favor listening.”
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Coatings for tools, medical implants, and car parts from
University of Minnesota startup Rushford Hypersonic
are made to last.

Inventing prosperity

U of M inventions have
brought Minnesota nearly
$390 million in revenue in
the last five years. In fiscal
year 2010 the University
recorded 399 current
revenue-generating license
agreements, which
generate royalties for the
University and economic
growth for the state of
Minnesota. For more
information, see the Office
of the Vice President for
Research and a summary
of the University's economic
impact on the state.

U of M startup thrives in a tough economy
July 6, 2011

Nanotechnology company Rushford
Hypersonic expands, wins major
grant

By Bridget Aymar

In a small town in southeastern
Minnesota, Daniel Fox and his team
are in the business of making objects
that last forever, and—despite
economic challenges—business is
good.

Rushford Hypersonic, a University of
Minnesota startup, specializes in
nanoparticle films. These miracle
coatings can make tools, medical
implants, and automotive parts harder
and stronger.

Since its launch in 2008, the company has expanded its facility to accommodate a growing
workforce, applied an innovative technology to meet an industry need, and won a Small Business
Innovation Research (SBIR) grant from the National Institute of Biomedical Imaging and
Bioengineering. Rushford Hypersonic was named one of Minnesota's top 10 high-tech startups in
the 2010 Minnesota Cup competition.

It's a remarkable record after a tough start. Rushford Hypersonic launched amid a challenging
climate and has experienced the raw economy—lack of investment capital, non-availability of credit,
and wavering support from public officials who are under pressure to create jobs.

If those circumstances weren't daunting enough, the startup launched
only seven months after a flood swallowed several cities in
southeastern Minnesota. In Rushford, the company's headquarters,
the entire downtown business district was destroyed, and nearly two-
thirds of the town suffered damage.

"We have faced extreme economic challenges as well as major
political issues," says Fox, CEO of Rushford Hypersonic. He worked
with the city administration on a funding proposal for a new facility, but
then the administration changed. 

Despite the hurdles, the company has established a diverse customer
base and provides an indispensable product. Licensed from the
University's mechanical engineering department, hypersonic plasma
particle deposition (HPPD) coatings protect objects by improving
hardness, wear resistance, and corrosion resistance. The coating is
the hardest on the market.

Rushford Hypersonic is applying the coating technology to cutting
tools and high-wear items used in the automotive and aviation fields. Companies that use the
coatings will see reduced costs for cutting fluids and lubricants needed in the current machine tool
industry. 

"Our HPPD coatings have been proven on cutting tools and have exhibited results over and over
again to last as long or longer than top-end carbide tools with TiAlN [titanium aluminum nitride]
coatings," says Fox. "This is very green technology for the end user."

The SBIR grant was awarded to Rushford Hypersonic in partnership with mechanical engineering
professor Steven Girshick. The team will evaluate the HPPD coatings as applied in medical devices
such as prosthetic implants. They hope it will result in implants that will last a lifetime, eliminating the
pain of replacement surgeries. 

The company would not have been possible without the University of Minnesota, according to Fox.
He says the ability to license innovative inventions is crucial for the survival of small businesses,
which often cannot afford the R&D resources necessary to invent novel technologies. Under the
Bayh-Dole Act of 1980, inventions that result from federally funded research can be patented and
licensed by universities or other nonprofits. Those organizations then execute license agreements
with private industry to bring the technology to market.

"It can take a team of researchers many years, spreading across many disciplines," says Fox. "That
was the case of the HPPD technology we acquired from the University. Technology
commercialization will become even more important, due to shrinking of small-business working
capital and access to credit."

Rushford Hypersonic aims to stay as strong as its product. 

"Rushford Hypersonic is a great example of the University collaborating with industry and having a
significant impact," says Jay Schrankler, executive director of the University's Office for Technology
Commercialization. "The company is creating jobs and will make a profound impact in the medical
field."
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A conversation begins
July 7, 2011

Students share lunch with the U’s
new president

Eight students from various University
of Minnesota degree programs had
lunch with President Kaler on July 5.
The conversation was informal.
Personal stories were shared, as well
as student concerns and hopes for
their future at the U.

Afterwards students offered first
impressions:
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Roy Griak was a letterwinner in both cross country and
track and field during his running days at the University
of Minnesota. He earned a bachelor's degree in 1949
and added a master's in 1950.

Photo: courtesy University Athletics

A legendary figure
July 12, 2011

Roy Griak's time at the University
spans eight decades

By Rick Moore

Heading into an interview with 87-
year-old Roy Griak, I knew little more
than the basics: Griak was the head
coach for the Gopher men’s cross
country and track and field teams for
more than three decades, from 1963
to 1996, and the nation’s largest
annual cross country meet bears his
name—the Roy Griak Invitational.

Within a couple of hours, a fuller
picture of Griak emerges, complete
with happy childhood memories and
arresting war stories.

He still comes to the University almost
every day as an administrative
assistant for the track and cross
country teams. And he still works out most of those days, according to office colleague Jo Rider,
who has a Roy Griak bobblehead doll perched above her desk.

“When I first started working with him in 1998 he was still running the steps of the bleachers”
[behind the Bierman Building] over the noon hour, Rider points out.

As tireless as he has been, one thing is even more certain: Griak lives and breathes Gopher
Athletics. His main focus lately has been fundraising, and by his estimate he’s helped raise $1.5
million in scholarships for track athletes. 

“I have a deep association with and feeling for the University of Minnesota,” he says. “It’s given me
many opportunities and it’s given me an opportunity to give other people those opportunities. …
Being involved on this campus since 1949, it’s like home—it’s a second home.”  

Roots and memories in Duluth

Griak grew up during the heart of the Great Depression on Duluth’s west side. His Morgan Park
neighborhood, home to the steel mills and a concrete plant, was “a conglomeration of all types of
people from the old country”—Poles, Finns, Serbs, and Slovenians among them, he says.

As kids in the ’30s, if they broke a baseball bat, they’d nail or tape it back together. They’d play
basketball all winter long outside, and the modified Depression-era equipment for hockey included
wooden pucks (a slice from a birch log sails nicely) and a garbage can lid for the goalie’s blocker.

“It’s a life you have to be pretty tough to endure; it’s not a fun thing,” he
says of the war. “The only thing that really kept me going was that I’d
eventually get back to see my family, and particularly my mother.”

They were challenging times, to say the least, and scratching out an existence for the Griaks meant
producing their own food. But the recollections of his sweat equity in the garden are flavored with at
least one prized memory.

His mother would get up early—4 or 5 in the morning—and make bread dough, then wake Roy to
go out to the garden. 

“We’d get about an hour and a half in the garden before 7 o’clock hilling potatoes or whatever we
were doing. Then she would go [inside] and bake the bread and I’d continue working,” he says.
“Then she’d come back with that whole loaf of bread, a jar of strawberry jam, and quart of milk. And
she and I would sit down there and eat that whole loaf of hot bread and strawberry jam. That was
unbelievable, you know. It’s little things like that. …” 

From the hills of Duluth to the jungles of New Guinea

The innocence of Griak’s youth disappeared like the first hunk of fresh bread. Soon after graduating
high school in 1942, his number was called to serve in World War II. After basic training and a quick
trip back home, Griak found himself at sea for a week and a half on a converted freighter.
Destination: New Guinea.

“We didn’t have any jungle training,” he says, “but that’s where they sent us.”

His first impression was of the native grasses, six to eight feet tall, with wide sharp blades that could
cut you as you walked through. 

He remembers not being able to see the sky, and “ant hills probably eight feet high covered with
white ants—millions of them,” he says. And “in the morning you’d wake up and you couldn’t see out
of your eyes from the mosquito bites.” 

It was virtually impossible to stay dry, and that was even before the dysentery. “You’re crapping your
pants all the time and you can’t do anything about it,” he sighs. 

Griak is forthcoming with his war stories, and they’re stark and sobering. He had his share of near
encounters with death, and remembers one soldier—a redhead from West Point—who arrived one
day and was killed that night. 

“It’s a life you have to be pretty tough to endure; it’s not a fun thing,” he says. “The only thing that
really kept me going was that I’d eventually get back to see my family, and particularly my mother.”

The most beautiful sight, he adds, was when he returned to the United States and sailed under the
Golden Gate Bridge in San Francisco.

“I looked up at that baby and said, ‘I made it,’” Griak says.

Inspired to teach, driven to coach

Griak was inspired by a teacher and coach he had in junior high, and the whole time he was in the
Army, he dreamed of following in those footsteps. He went to the University of Minnesota Duluth for
two years, then transferred to the Twin Cities campus, where he lettered in track and cross country
and earned bachelor’s and master’s degrees. 

“At the time, half the enrollment here at the University of Minnesota was GIs,” he laughs. “We were
going to school with 17- and 18-year-old girls in angora sweaters. We were 23 or 24 years old, had
been around the world and seen more than we should have.”

After three teaching and coaching stops—in Nicollet, Mankato, and St. Louis Park—he came back
to the U in 1963. Despite 33 years of coaching the Gophers, including three Big Ten titles and
dozens of All-American athletes, Griak is not one to recite accomplishments, at least in terms of
numbers.

“The thing I remember most is the friendships [with athletes] that were formulated during my tenure
at the University of Minnesota that have continued to this day,” he says. “It’s not how fast you ran or
how high you jumped. I remember individuals for being human beings and how they handled
themselves.”

Those memories, it appears, go both ways, as a number of Griak’s former athletes are in touch with
him regularly, even offering to come over to his house to help with any work that needs to be done. 

In addition to having the cross country meet named after him (“Not my idea,” he insists), the
Athletics Department this spring honored Griak with the Frank Kara Integrity Award, named after the
U’s late director of athletic compliance. 

“I think Roy has, over the years, carved out a place for himself not only in track and field history but
in University of Minnesota Athletics history,” says Steve Plasencia, the highly successful current
track and cross country coach whom Griak recruited to the U as a runner in the early ‘70s. “His love
of everything [about] the Gophers and the U of M is so deep. I think it’s unique.”

Through it all, he’s developed an ability to convey support, “snotty-nose toughness” (his term), and
pass-me-the-handkerchief tenderness alternately and effortlessly in the same conversation.
Perhaps that’s come with age or reflection, but one guesses he’s always had that ability, and that it’s
what sets him apart as a teacher, coach, and mentor. 
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In Minnesota, 80 percent of tooth decay in children is
found in just 30 percent of the population.

Toward healthier teeth
July 18, 2011

U pediatrician Deinard makes the
rounds promoting fluoride varnishing
for children

By Rick Moore

Around the country, he’s known as the
fluoride varnishing guy. Granted,
that’s not as catchy as the cable guy,
but Amos Deinard produces smiles
that last longer, in a manner of
speaking.

Deinard, a faculty member in the
University of Minnesota’s Department
of Pediatrics since 1969, has been on
a decade-long quest to improve the
teeth of low-income children by
teaching health care providers (other
than dentists) how to provide them with fluoride varnishing treatments.

That might seem like a relatively unimportant procedure, but consider this: In Minnesota, 80 percent
of tooth decay in children is found in just 30 percent of the population. That 30 percent is largely
comprised of some of our society’s most vulnerable—children of families who can’t afford routine
dental care and those on Medicaid and MinnesotaCare.

One report showed that in the previous year, 51 million hours of school
time were lost nationwide because kids needed to stay home due to
tooth pain.

In extreme cases, lack of dental care can mean much more than a poor smile. In 2007, 12-year-old
Deamonte Driver of Maryland died when bacteria from an abscessed tooth spread to his brain.

While Deamonte’s story is not the norm, it illustrates some of the issues standing in the way of
children receiving proper dental care. Deinard points out that since the mid-1990s, there has been a
dearth of dentists willing to see patients on Medicaid, leaving those families unable to afford
preventive care.

The fluoride varnishing treatments, which take only a few minutes to apply, are a cheap and easy
way to help stave off tooth decay in children.

Taking up the challenge

Deinard’s quest to improve the dental health of Minnesota children began at a Surgeon General’s
conference in 2000 when he met a retired pediatrician from North Carolina named Olson Huff. Huff
had started a program called “Into the mouths of babes” through which he was training medical
personnel how to provide the fluoride varnishing.

“He challenged me to come back to Minnesota and replicate what he was doing in North Carolina,”
Deinard says.

So, the following year he created a web-based training for providers, and since then his efforts have
gained momentum. “In the last two years we’ve trained [personnel in] at least 130 clinics around the
state—urban and rural,” he says.

In addition to pediatricians and family physicians, the treatments can be applied by nurse
practitioners, physician assistants, public health nurses, and other healthcare providers.

“If you can put polish on your nails you can put fluoride varnish on teeth,” Deinard notes. “It takes
about three minutes.”

And as the years have passed, more states have come to realize the benefits of the treatments; it’s
now a reimbursable procedure in 44 states.

“It’s as basic primary care as immunizations, in my mind,” says Deinard. “It’s not in lieu of having
comprehensive dental care, but absent that care, you might as well get a little primary prevention.
An ounce of primary prevention is worth a pound of fillings.”
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Northrop Dance downtown
July 19, 2011

The new season features leading
dance companies, from Scotland to
China

Northrop Dance 2011-12 moves to
the Historic Theatre District of
Minneapolis during construction of a
revitalized Northrop auditorium. The
season features six of the world’s
leading dance companies, from the
United States, China, France,
Canada, and the UK.

A few highlights
The season opens in October with Sir
Kenneth MacMillan’s masterwork,
Song of the Earth, set to music by Mahler and performed by Scottish Ballet, Scotland’s top classical
ballet company.

In November the Royal Winnipeg Ballet performs the U.S. premiere of Wonderland, turning the
surreal and dark elements of Lewis Carroll’s classic story into explosive passages of dance and
multimedia.

Jin Xing Dance Theatre Shanghai arrives in February with Shanghai Tango. Though not actually a
tango, the piece evokes the energy and diversity of contemporary Shanghai. Jin Xing—ballerina,
modern dancer, choreographer and actress from the People's Republic of China—is one of the first
transgender women officially recognized by the Chinese government.

The season’s finale in May features the Alvin Ailey American Dance Theater, under new artistic
director Robert Battle, performing Revelations. The company’s signature work, Revelations tells the
story of African-American faith and tenacity from slavery to freedom through a suite of dances set to
spirituals and blues music.
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Research by (l to r) David Zarkower, Clinton Matson and
Vivian Bardwell is opening up the secrets of sex
determination. Photo: Uriah Mendoza

A gene that prevents sex reversals
July 20, 2011

U researchers discover a gene that
keeps testis cells from becoming
ovarian cells

By Deane Morrison

Boy or girl? 

New parents aren't the only ones who
ask that question. Nature asks it in
embryonic gonads, and cells answer
by turning on genes appropriate to the
sex. 

But not all answers are final.
Researchers have found that certain
genes are needed not only to make,
but to keep organisms male or
female. 

Two years ago a team in Germany identified a gene that keeps key cells of the ovary from turning
into the corresponding cells of the testis. Now, University of Minnesota researchers have found its
opposite number: a gene that keeps key testis cells from turning into ovarian cells. 

Loss of either gene causes the cells to switch to the opposite sexual identity, even in adults. The
work is published in the journal Nature.

"The presumption had been that the sex determination decision was made in the embryonic gonad,
leading to either a testis or an ovary, and the decision was final," says David Zarkower, professor of
genetics, cell biology and development and an author of the paper. "That turns out not to be the
case in either sex."

Besides showing just how fluid sex determination is, the work reveals a case in which one cell can
readily be transformed into another without going through the intermediate step of reverting to a
stem cell. These discoveries may thus inform stem cell research, whose goal is to create new types
of cells from preexisting ones.

How sex determination works—or not

Throughout the animal kingdom, turning a fertilized egg into a male or female baby requires the
work of many genes in different kinds of cells. The scenario Zarkower and his colleagues studied
involves cells in the ovary and testis whose job is to nurture and guide stem cells called germ cells
into becoming either eggs or sperm.

In the testis, that task falls to Sertoli cells. They control both the development of germ cells into
mature sperm and the number of sperm produced. In the ovary, cells called granulosa cells nurture
the cells destined to become eggs. 

The German team, at the European Molecular Biology Laboratory in Heidelberg, found that if
granulosa cells of mouse ovaries lost a gene called Foxl2, they turned into Sertoli cells. That means
Foxl2 is crucial for normal female development.

In the current study, Zarkower's team genetically engineered mice to lack a gene called Dmrt1. They
found that in male mice lacking Dmrt1, the Sertoli cells of the testes turned into granulosa cells. Not
only that, but a second kind of ovarian cell, whose function is to secrete estrogens, appeared in the
testes (see photo).

In this photomicrograph, cells of a mouse testis lacking the Dmrt1 gene (main image) have
assumed the appearance of granulosa cells (violet) and estrogen-secreting theca cells
(green and violet) of a normal ovary (insert). Photo: Clinton Matson

"If Sertoli cells lose the Dmrt1 gene, you get an avalanche of feminization," Zarkower observes. If,
say, an environmental toxin should disable the gene in an adult man, the research predicts that cells
of the testes would become more female, but outward appearances wouldn't change.

The current study also revealed why loss of the Dmrt1 gene was so devastating to maleness: Dmrt1
works by "turning off" the Foxl2 gene; therefore, in Dmrt1-free animals, the Foxl2 gene has free rein
to promote female development. And what is one way Foxl2 does this? Sure enough, the German
team found that it turns off Dmrtl.

So what emerges is a portrait of ovaries and testes as arenas where these two genes battle for
control of the sexual development of organisms, according to Zarkower and his team. In normal
males, Dmrt1 wins out over Foxl2 by virtue of being activated, or turned on, earlier in embryonic
development. In other words, it gets the jump on its rival.  

"Dmrt1 is a critical gene for male maintenance," says Vivian Bardwell, a professor of genetics, cell
biology and development at the U of M and an author on the paper. "There may be other genes
whose loss produces the same outcome. We're looking for other genes that function to maintain
maleness and prevent femaleness."

Skipping stem cells

The change from Sertoli cell to granulosa cell (or vice versa) looks like the kind of changes stem cell
researchers are trying to cause in order to, for example, generate fresh heart cells by
reprogramming skin cells. With current technology, skin cells are first transformed in a petri dish into
all-purpose stem cells called iPS cells.  

But if scientists could make that process proceed as simply as the transitions between Sertoli and
granulosa cells, "we might be able to shorten the process and do it [in the body]," Zarkower says. 

The first author on the paper is Clinton Matson, a postdoctoral fellow at the University. Other U of M
authors are Mark Murphy, a research associate in genetics, cell biology and development; and
Aaron Sarver, a bioinformaticist in the University's Masonic Cancer Center.
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A Tanzanian who survived a lion attack poses with her
children and researcher Hadas Kushnir.

The number of people attacked (fatalities plus survivors)
in rural Tanzania between the hours of 6 and 10 p.m.
from 1988 to 2009. Full moon occurs about 14.5 days into
the lunar cycle.

A hut used by Tanzanians to keep watch on their fields at
night. Photo: Hadas Kushnir

Lions get very hungry as the full moon approaches.
Photo: Craig Packer

Full moon fears may be well founded
July 21, 2011

In Africa, a full moon portends real
danger of lion attacks

By Deane Morrison

From werewolves to wackiness,
folklore abounds with tales of peril
associated with the full moon. 

Pure lunacy? Maybe not. A team of
University of Minnesota ecologists
has found that lion attacks on people
in rural Tanzania vary with the lunar
cycle, a discovery that may be the
first scientific underpinning for full-
moon legends. 

But there's a twist: The night of the full
moon is actually the safest night. The
danger jumps on the nights immediately following the full moon because that's when the lions are
hungriest and evenings—when people are still active—are darkest.

"Our key finding is that the night of the full moon is very special—it is the last night of safety for
people who are primarily exposed to lion attack in the evening," says lead researcher Craig Packer,
a professor of ecology, evolution and behavior at the University. "Thus, the full moon is not
dangerous in itself but is instead a portent of the [evening] darkness [and attendant danger] to
come."

The study focused on 474 victims from 450 attack events between 1988 and 2009 in southeastern
Tanzania. It is published in the journal Public Library of Science ONE.

Stories behind the statistics

To piece together the relation between phases of the moon and lion attacks, the researchers
gathered data on the timing of attacks and how hungry lions were at various points in the lunar
cycle. (They estimated hunger across the lunar cycle from data on belly sizes of lions in the
Serengeti and Ngorongoro Crater areas of north-central Tanzania.) Co-author Hadas Kushnir, who
was a graduate student of Packer, visited sites of attacks in southeastern Tanzania and talked to
survivors and families of victims as part of her doctoral research on human ecological causes of
attacks.

In the two districts she surveyed, most
attacks occurred in agricultural areas,
where Tanzanians often sleep in huts
of thatched grass or palm fronds from
which they can guard their fields. But
hungry lions, both male and female,
have no trouble breaking in and killing
people to eat.

"Stories could be difficult, says Kushnir.
"We became close to a man who told
how a parent and stepparent of his and
two of his kids were sleeping in the
field in a makeshift hut when a lion
broke in and killed them all."

Attacks also occurred along paths as
people walked to get water, and were
even common in the centers of
villages.

"In one case we met a boy who was
about 7 years old and had been just
outside his house making a fire,
Kushnir recalls. "A lion came and

grabbed him. But his father ran after the lion and chased it off. "

On the other hand, young men who had survived attacks could be very macho about telling their
stories, she notes. 

Kushnir, along with Tanzanian field assistant and co-author Dennis Ikanda, often slept in tents in lion
country, "so it was a little scary sometimes," she says.  

The deadliest time

In tropical regions like Tanzania, the sun drops like a stone over the horizon, leaving only a short
period of twilight. Even in summer, night has fallen by 7 p.m., Kushnir says.

But people's days aren't finished. They
cook outdoors, visit neighbors and use
outdoor toilets—all occasions that put
them at risk of attack in the evening
hours. In rural Tanzania, people
generally remain active from 6 to 10
p.m.

As for lions, the going gets rougher as
the moon waxes. In the days just
before full phase, the moon is up most
of the night, and at full moon it rises at
sunset and is up the entire night. That
makes it hard for lions to catch any
kind of prey, and attacks on people
plummet. Lions' shrinking bellies
indicated that they grew hungrier as full
moon approached.  

The tables turn right after full moon, however. On the following night, the moon rises about 50
minutes after sunset. Each night it rises later, lengthening the interval of evening darkness. The
prey-deprived lions take advantage of this window of opportunity, and nighttime attacks—60 percent
of which occur between 6 and 10 p.m.—skyrocket (see chart).  

Evenings remain dark for more than two weeks after full moon, until the first quarter of the next lunar
cycle. Thus, the weeks just after full moon are the most dangerous to people. Hourly attack rates
were two to four times higher in the first 10 days after full moon than in the 10-day period before full
phase, the researchers found.

Packer notes that humans have always
lived close to large nocturnal
carnivores. But during the sunset-to-
sunrise interval, people have tended to
be most active in evening and to
subsequently sleep in shelters.
Therefore, historically, the days after
full moon have been most perilous.

Lions, however, don't pose nearly the
threat they used to, as an expanding
human population has taken its toll.
Even so, the large felines of the world
may have left our imaginations "aglow
at the sight of the full moon," says
Packer.

"Big cats are disappearing fast all over
the world, but their evolutionary impact on our psychology will likely persist forever."  

Besides Packer, Kushnir and Ikanda, graduate student Alexandra Swanson of the Department of
Ecology, Evolution and Behavior also contributed to the study.
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The red supergiant star Betelgeuse, in Orion, is seen
here in infrared light. It's enveloped in a nebula (a cloud
of gas and dust) resembling flames, which forms as the
gigantic star sheds mass into space. The tiny, nearly
invisible red circle in the middle has a diameter about
4.5 times that of Earth's orbit and marks Betelgeuse's
visible surface. The black disc corresponds to a very
bright part of the image that was masked to allow the
fainter nebula to be seen. Credit: ESO/P. Kervella

Starwatch August 2011
July 21, 2011

By Deane Morrison

The end of summer brings the laid-
back water constellations into the
evening sky and gives us our last
good look at the stars of Scorpius and
Sagittarius.

Those two constellations move from
south to southwest during August.
Scorpius, slithering across the
southern horizon, leads Sagittarius
and its starry Teapot toward their
seasonal oblivion.

The Summer Triangle soars in the
south. It comprises Deneb in Cygnus,
the swan, and Vega in Lyra, the lyre,
both very high; and Altair in Aquila,
the eagle, the lowermost point of the
triangle. Just east of the Triangle, see
if you can find little Delphinus, the
dolphin, as it leaps toward the Great
Square of Pegasus, now coming into
view in the east.

Below Altair is dim, chevron-shaped Capricornus, the sea goat. Moving eastward we find the
spidery form of Aquarius, the water carrier, and, underneath the Great Square, the Circlet of Pisces,
the fish. In the west, brilliant Arcturus pulls kite-shaped Bootes, the herdsman, down toward the
horizon.

Saturn also falls in the west. By month's end the gorgeous planet sets only about 90 minutes after
the sun. But another bright planet soon comes along. Jupiter, a beacon in the east, rises around
midnight on the 1st but closer to 10 p.m. by the 31st.  

In the predawn sky, Mars appears ever higher in the east, gliding through Gemini en route to
Cancer. On the 22nd and 23rd, the Red Planet forms the westernmost point of a thin isosceles
triangle with Castor and Pollux, the brightest stars in Gemini. West of Mars you'll see Orion, Taurus
and other bright winter constellations, plus Jupiter riding high in the southeast.

Moonless mornings in August and September are the times to look for the elusive zodiacal light.
This broad, fingerlike glow points up from the eastern horizon along the sun's path between about
one and two hours before sunrise. Called the "false dawn" in the "Rubaiyat" of Omar Khayyam, it is
caused by sunlight reflecting off dust in the plane of the solar system.

August's biggest show—the Perseid meteors—will be a flop this year, thanks to a nearly full moon
washing out all but the brightest meteors. The shower peaks the night of the 12th-13th.

That full moon shines the next night. Algonquin Indians called it the sturgeon moon, for the iconic
Great Lakes fish that is most easily caught this time of year. As the moon wanes, though, it glides
through the morning stars. Catch it on the 25th, when it appears close to Mars.

In astronomical news, the Hubble Space Telescope has just discovered a fourth planet orbiting
Pluto. Temporarily named P4, it is only 8 to 21 miles in diameter, compared to 20 to 70 miles for
Pluto's moons Nix and Hydra, 648 miles for Pluto's major moon, Charon, and 1,400 miles for Pluto
itself. The sharp-eyed Hubble spotted tiny P4 from a distance of 3 billion miles.  

Astronomers think the entire Pluto system may have been created by a collision between Pluto and
a planet-sized body when the solar system was young. The collision would have splattered material
that coalesced into the moons, a scenario similar to the way scientists believe Earth's moon was
formed.

If you're near the University of Minnesota's Twin Cities campus in August, check out the
ExploraDome, a portable mini-planetarium operated by the Minnesota Planetarium Society. It will be
at the Bell Museum of Natural History, 10 Church St. S.E., Minneapolis, for shows at 1, 2, and 3
p.m. August 2, 10, 17 and 23. Shows are free with museum admission. For more information, see
www.bellmuseum.org 

The Marshall W. Alworth Planetarium at the University of Minnesota, Duluth sponsors free public
shows. For more information, see www.d.umn.edu/planet

Contact: Deane Morrison, University Relations, (612) 624-2346, morri029@umn.edu

Find U of M astronomers and links to the world of astronomy at www.astro.umn.edu
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Chance pushes wealth into the hands of a few, a new
University of Minnesota study shows.

Chance favors the concentration of wealth
July 22, 2011

A new model predicts that chance
pushes wealth into the hands of a few

By Deane Morrison

Most of the wealth in our society is
invested in businesses or other
ventures that may or may not pan out.

Thus, chance plays a role in where
the wealth of a society will end up. 

But does chance favor the
concentration of wealth in the hands
of a few, or does it tend to level the
playing field? Three University of
Minnesota researchers have built a
simplified model that isolates the
effects of chance and found that it
consistently pushes wealth into the hands of a few, ever-richer people. Their study appears in the
journal PLoS ONE (Public Library of Science 1).

"Predictions from this model about how wealth is distributed were more accurate than predictions
from classic economic models," says first author Joseph Fargione, an adjunct professor of ecology,
evolution and behavior.

Their results have implications for economic growth, the researchers say. Healthy economies
support diverse entrepreneurial efforts, leading to high economic growth. But concentration of
wealth reduces diversity, and with it the most likely growth rate for a country's economy.

"The implication is that nations with diverse economies should tend to outcompete on the world
stage those with large concentrations of wealth, such as monarchies, or established democracies
that have allowed their wealth to concentrate," says author Clarence Lehman, associate dean for
research in the University's College of Biological Sciences.

How it works

The researchers simulated the performance of a large number of investors who started out with
equal amounts of capital and who realized returns annually over a number of years. But their wealth
didn't remain equal, because each year an entrepreneur's return was a random draw taken from a
pool of possible return rates. Thus, a high return did not guarantee continuing high returns, nor did
early low returns mean continuing bad luck.

"The irony is that the economic diversity that helps ensure the presence
of some successful enterprises and spurs economic growth could be lost
if the success of these enterprises undermines economic diversity."—
Joseph Fargione

Even though all investors had an equal chance of success, the simulations consistently resulted in
dramatic concentration of wealth over time. The simple reason: Some individuals were lucky enough
to realize multiple high growth rates, and once they got ahead with compounding capital returns,
they tended to stay ahead.

The model predicted that the rate at which wealth concentrates depends on the variation among
individual return rates. For example, when variation is high, it would take only 100 years for the top
1 percent to increase their share of total wealth from 40 percent—a recent level in the United States
—to 90 percent.

"At the beginning of the 20th century, the top 1 percent held 60 percent of the U.S. wealth, a
situation that prompted President Theodore Roosevelt to seek a progressive income tax and other
reforms," says Fargione.

But while the rate of wealth concentration was increased by high variation among individual
investors' returns, it bore no relation to the average economic growth.

"This leads to the surprising finding that wealth will concentrate due to chance alone in growing,
stagnant or shrinking economies," says author Steve Polasky, professor of applied economics in the
College of Food, Agricultural and Natural Resource Sciences.  

The simulation results showed wealth concentrating regardless of economic cycles of growth and
recession and regardless of whether wealth is split between two offspring every generation. Also,
simulations in which entrepreneurs who were successful at the beginning were given a greater
chance of being successful in the future (as often happens in real life) led to an even faster
concentration of wealth. 

Steering away from the rocks

The researchers express concern that the extreme concentration of wealth, in addition to raising
issues of fairness, could hurt economic growth. As wealth concentrates with a few individuals, the
growth of the economy will depend more and more on the returns of those few, making the economy
less resilient to disruptions in their investments.

"The irony is that the economic diversity that helps ensure the presence of some successful
enterprises and spurs economic growth could be lost if the success of these enterprises undermines
economic diversity," says Fargione. "To retain the benefits of a diverse capitalist economy, we need
economic policies that counter what seems to be the innate tendency for economies to concentrate
wealth and become less diverse."  

The simulations showed that a tax (or other mandatory donation to the public good) on the largest
inherited fortunes would short-circuit the over-concentration of wealth. But the researchers stress
that their point is to advocate not a particular policy, but a policy that accomplishes the goal of
protecting long-term economic stability.
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Singin' in the rain
July 25, 2011

U2 rocks a sellout crowd at the U's TCF Bank Stadium

By Deane Morrison

Excitement reigned Saturday night as superstar band U2 rocked the 58,000 fans packed into the
University of Minnesota's TCF Bank Stadium.

The event was the first concert at the 2-year-old venue and the Twin Cities' first large outdoor
concert in 33 years.

Here's a look at how it went. Photos are by Patrick O'Leary and Preston Smith.
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Fans, some of whom had lined up at 6 a.m., streamed into
TCF Bank Stadium.
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Vlad Griskevicius

Research at the crossroads
July 26, 2011

Vlad Griskevicius’s work integrates
psychology, evolutionary biology, and
business science

By Rick Moore

Leave it to the Australian bowerbird to
capture Vlad Griskevicius’s fancy and
help guide the flight of his career. 

Some years ago, Griskevicius came
across a video of male bowerbirds
building their spectacular abodes,
which are large and ostentatious,
often decorated with colorful leaves,
flowers, and fruit—and arranged just
so. The only function of these bowers
is to attract mates; once this is
accomplished, the “nests” are abandoned. 

That got him thinking. “How is that like driving an expensive car or having a really expensive
mansion?” says Griskevicius, a McKnight Land-Grant Professor in marketing at the Carlson School
of Management. “To what extent do those things function for humans in a similar way as these
[structures] might for bowerbirds?

“And so it set me off on a path I’ve been on for years now.”

That path—as well as Griskevicius’s research portfolio—takes him to the intersection of psychology,
evolutionary biology, and business science. If those disciplines sound like they don’t typically
overlap, well, they don’t. But for Griskevicius, the connections he’s made have led to some
compelling discoveries, from the evolutionary underpinnings of aggressive behavior to a rather
simple method of getting people to conserve energy.

Ancestral roots and modern consumer behavior

Griskevicius divides his research into four areas: motivation and emotion, sustainability and
conservation, hormones and competition, and childhood influences. Each has yielded some
fascinating findings. 

In the realm of hormones and competition, Griskevicius and colleague Kristina Durante found that
fluctuations associated with the female ovulatory cycle influence consumer behavior. In one study
comparing online shopping habits, women who were ovulating shifted their choices more toward
products that were provocative and more revealing. 

He found that a scarcity of women in an environment leads men to discount the future and seek
immediate rewards. He also found that a scarcity of men in an environment leads women to
prioritize careers and delay starting a family.

Another study showed that mating goals—in the form of status seeking—may underlie aggressive
behavior. (Read about this research in “Can’t fight it”)

His most recent research examines how people’s responses to economic turbulence vary according
to their early-life socioeconomic status. Those reared with abundant resources respond to economic
uncertainty by delaying gratification and becoming risk aversive. Conversely, those who grew up
poor are more likely to make risky financial choices in search of a quick windfall.

Reconciling the messages

Griskevicius is originally from Lithuania, and his family moved to California when he was 10. He
lived in the Los Angeles area and gained degrees in psychology and economics at UC-Santa Cruz,
which he describes as both an Eden and “the most hippied-out” of all the universities in the Cal
system.

He then went on to get his Ph.D. in social psychology at Arizona State University. But his time at
UC-Santa Cruz provided another moment of revelation. 

After studying economics for a couple of years, he took a psychology class, which “told me that
pretty much everything I learned in economics was wrong,” he says. “Economics presumes people
make decisions one way. Psychology says they do it completely differently. I was just terribly
confused.”

It led Griskevicius to stay in school longer to try to reconcile the differing viewpoints.

“What it really did is ignite a passion to figure out why do people do the things that they do. And to
this day, that’s what gets me up every morning.”

(Listen to Griskevicius talk about creativity and what inspires his research ideas in the following
audio clip.)

A smiley face for energy conservation

Griskevicius acknowledges that not all research has mass appeal. But “once in a while, things that
happen in this building or on campus are taken by someone outside in the real world and applied,
and they just take off,” he says.

Such was the case with his research on energy conservation. After a variety of experiments,
Griskevicius (along with colleagues Robert Cialdini, Noah Goldstein, and Wes Schultz) came up
with an idea based on social norms—pointing out to people how much energy their neighbors were
using. 

That’s manifest now in utility bills that itemize how much energy you’ve used over the past month
and how much all your neighbors are using. “And if you are using less than your neighbors you get
a smiley face,” Griskevicius says. “This is deep psychology at work.”

Deep psychology aside, the ramifications are impressive. A company named OPOWER started up
with a business plan based on the research. By the end of 2010, the amount of energy saved by
OPOWER was the equivalent of removing 150,000 homes from the electricity grid. At a press
conference President Barack Obama heralded the model was a way of the future. And the research
is now a case study for the Harvard Business School.

That’s pretty heady stuff—the baseball equivalent of a grand slam in the research world. 

Griskevicius remembers typing the smiley face in the Word document of his research paper—a
somewhat unconventional emoticon in the world of academia. Then the BBC news came here one
day and showed him a local electricity bill with a smiley face, asking him to explain something or
another. 

Says Griskevicius: “I’m looking at it [and thinking], ‘This is my smiley face. I remember doing this.’”

That’s worth another smile.
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Advice to undergrads
“If you see an opportunity,
even if you don’t think you
have enough background,
apply for it. See what
happens. If it’s something
you might be interested in,
just go for it. If you end up
liking it, you’ll have a path,
you’ll have a professor to
work with, you’ll have that
connection.”

Power in small things
August 2, 2011

Lindsey Christianson saw an
opportunity and went for it

By Bill Magdalene

The emerald ash borer is so small
that most people will never see one.
Yet it can devastate forests. The
invasive beetle, brought to this
country from China in packing
materials and shipping palettes, has
destroyed tens of millions of ash trees
in Michigan, Indiana and Ohio.

Lindsey Christianson, a research
assistant in the University of Minnesota’s entomology department, is finding out whether the
emerald ash borer could endanger Minnesota’s 930 million ash trees.

So far the insect has been mostly confined to green ash in Hennepin, Ramsey and Houston
Counties. Christianson is testing whether the insect’s larvae, which feed under a tree’s bark, could
survive the long periods of freezing in Northern Minnesota, where black ash is prominent.
“Preliminary data suggests that the emerald ash borer could establish a population there,” she says,
“but we need to look at whether black ash will make a difference.”

Searching for a major
During her freshman year at the university, Christianson was very much undecided. She started out
leaning toward art or language, but got frustrated with not really knowing what she wanted to do. So
she left for two years and got a cabinet-making degree. “After I had time to think,” she says, “I knew
I wanted to come back and do something with the environment.”

Growing up in a small farming community in North Dakota, Christianson had always been interested
in invasive plants. In high school she took a summer class on environmental systems. “That struck
me as something we need to protect,” she recalls. So, once back at the U, she began looking at
applied plant sciences and plant biology. An adviser suggested the program in fisheries and wildlife.
“I took a couple of courses,” Christianson says, “and knew that was it.”

Seizing an opportunity
The first year-and-a-half in the program, she explored different areas.
One day she noticed an online posting: two professors were working
on a project, their undergrad research assistant had suddenly left, and
they needed someone right away. Christianson applied. She got the
position.

“I just fell into the project,” she says. “Having the opportunity to do
focused research … I loved it. That was the first time I was able to say,
‘This is what I really want to do.’”

After working for a summer, Christianson and her professor
successfully proposed a UROP (Undergraduate Research
Opportunities Program) project on the emerald ash borer. Her current work will drive Christianson
through a master’s degree, and she could develop it into a Ph.D. project if she chooses to stay at
the university.

“It’s amazing how much you can learn just through the research,” she says. “You talk to people and
go to conferences and listen to other people’s research. I’ve been able to retain a lot more because
it’s something I’m really interested in.”

The value of a mentor
Her faculty mentor is an adjunct professor who works for the forest service. “I now know what
they’re working on and what’s important once I’m done with school,” Christianson says. “I’ve also
been able to work with people from the Minnesota Department of Agriculture. Just having a mentor
and his connections, I’ve gotten a feel for the academic side of research and what’s important once I
get out in the field.”

She says that without her year-and-a-half of research, including the UROP, graduate school would
have been a lot more difficult to get into. “Having backers who say, ‘We know you can do this’ and
‘We want you here in this program,’ that’s a confidence boost. They know people. They went to
other schools. And they want you to succeed no matter where you are. Mentors are definitely good
to have!”

© 2009–2014 Regents of the University of Minnesota. All rights reserved.
The University of Minnesota is an equal opportunity educator and employer

http://www.entomology.umn.edu/


UMNews
University of Minnesota

http://www1.umn.edu/news/
612-624-5551, unews@umn.edu

A golden-winged warbler with an identity color band.

Want to see more?

View a photo album of the
golden-winged warbler and
the research team at U of M
Facebook.

The perils of research

During his research, Henry
Streby has been given
lodging at an old field house
in the Tamarac National
Wildlife Refuge, one with
holes in the walls, he says
—and no absence of
mosquitos.

He's spent the past weeks
tearing through the dense
vegetation with a receiver
and an antenna in hand,
figuring out where the
golden-winged warbler
goes. In the process, he's
been attacked by
mosquitos. "We coat
ourselves in 40 percent
DEET pretty regularly, and I
have been on the verge of
going insane with some of
the days of mosquitos this
summer," he says. He
recalls a time when he had
so many mosquito bites he
began to have an allergic
reaction. "I had to run to the
truck and turn on the air-
conditioning. My skin was
on fire."

Ticks are a problem, too—
members of both Streby
and Loegering's staff have
come down with Lyme
disease this summer and in
years past.

"There usually comes a
point in July when I start to
miss the cool, air-
conditioned office...that's
after about two months in
the field. But it usually takes
two to three hours after I'm
back in the office before I
wish was back out in the
field. Every moment in the
field I'm complaining—but I
love it. My mom is still
amazed that I found a way
to get paid to run around in
the woods," says Streby.

What a songbird sings
August 2, 2011

could tell the world a lot about our
environment.

By Adam Overland

You may have noticed, if you’ve ever
left your windows open on a cool
Minnesota evening, that birds wake
up early, busy with the work of
chirping even before sunrise, and far
before the human economy starts
humming. U professor John
Loegering and U postdoc Henry
Streby are up early, too. They’re both
part of the Golden-winged Warbler
Working Group (GWWA), a
consortium of researchers across the
country working to learn more about
the species.

One in six Americans identify themselves as birdwatchers, according to a 2009 U.S. Fish and
Wildlife Service (FWS) report; but few are likely to have had the chance to see the golden-winged
warbler outside of a photograph. The birds are elusive creatures; tiny, and few in number. The
question is, how few, where, and why?

In February of 2010, a law student at an east coast university submitted a request to the FWS to list
the golden-winged warbler, a bird maybe four inches long and weighing less than half an ounce, on
the Federal Endangered Species List. After officially taking up the case in early June, the FWS has
90 days to determine whether to put the little bird on the list. The 90-day finding will be the first step
in a process that triggers a review of the best biological information available. And it turns out, the
best information available is being discovered, right now, right here, at the U.

The golden-winged warbler has been declining on the east coast at a rate of 6 to 7 percent per year
for some 40 years. In Connecticut, they’re declining 23 percent per year. “At that rate, you can see it
doesn’t take very long before you have a problem,” says Loegering. The golden-winged warbler, in
fact, is already listed as either endangered or threatened in most of the states where they’re found,
says Streby. Not so in Minnesota.

Laying the groundwork

John Loegering, who spends half of his joint-appointment as an Extension Wildlife Specialist  on the
St. Paul campus, began his work 4 to 5 years ago, research which the UMC professor describes as
getting the ball rolling. His home-base location at the U’s Crookston campus turns out to be ideal,
since many of the birds nest in the Tamarac National Wildlife Refuge, not far southeast of UMC.
Loegering says his early research goals were simple—basic occupancy and reproduction habits.
“They knew virtually nothing about golden-wings in Minnesota when I started,” says Loegering. “But
Henry put together a proposal looking at a much broader geographic range in the region…much
more complicated with a more thorough research design.”

Streby, advised by David Andersen of the Minnesota Cooperative Fish and Wildlife Research Unit,
and working with U graduate student Sean Peterson, says Loegering’s earlier work showed that
what was really needed was a much more intensive study in the core of the range; a demographic
study focusing on where the birds are actually doing well.

Minnesota, land of 200,000 golden-winged warblers 

There are an estimated 200 to 400 billion birds on this planet. Of those, just about 400,000 are
golden-winged warblers (this estimate, in fact, recently grew from 200,000 to 417,000 as a result of
GWWA work). Fully two-thirds are found either here in Minnesota, in the other study site in southern
Manitoba, or in nearby Wisconsin. Nearly half of the population summers in Minnesota. “No other
bird species is so concentrated in Minnesota,” says Loegering.

The warbler winters in Central and South America, as do so
many other bird species, causing the competition for food to
become so fierce that the warbler takes to the skies during the
most precious months of its life cycle—breeding season. And of
all the places in the world to choose from, the four-inch bird flies
thousands of miles to nest in greatest density here in Minnesota.

Streby’s project uses telemetry—miniature radio transmitters
harnessed on a warbler’s back—to track their movements. But to
attach a radio transmitter, one must first catch a small, delicate
creature that flies. And that isn’t easy.

The work begins in May, about a half an hour before sunrise,
with the researchers stringing large, fine mesh nets that won’t injure the birds, says Streby. Once
caught, researchers place a transmitter, weighing less than half a gram, on the bird’s back. While
they still search for the birds the old-fashioned way—“roaming around with a stick, tapping the
ground, hoping to flush out a bird,” says Streby, “putting transmitters on them…is turning out to be
really the only way to track them to their nests.” Stick tapping, says Streby, results in about one nest
found per 30-person hours of searching. “Nests are incredibly difficult to find. They’re on the ground,
and they’re basically a tiny bowl of leaves, which looks like every other clump of leaves on the
ground, in dense vegetation. It’s a needle in a haystack.” 

Time to update the Wikipedia entry

The fact that the birds are so hard to find may itself have contributed to the slow advance of
knowledge about the golden-winged warbler. Scientists would search in proven areas where the
birds had been found before. It’s comparable to belief-bias, in which people tend to accept things
that fit with what they think they know. “Previous knowledge only told you where to look for a nest;
and so you look there, and sure enough, you find them where people found them before,” says
Streby.

So, any regurgitation of the best available information will tell you
golden-winged warblers prefer to nest in early successional
areas (very young forest), or right along the edge of mature
forests. Not necessarily so, says Streby.

“This is the only project to put radio transmitters on these birds,
and to let them tell us where their nests are. Every day we track
a bird we find out something that nobody knew,” says Streby.

“What we now know is that the Tamarac National Wildlife refuge
is exactly right for golden-winged warblers. It’s very dynamic, it’s
got every habitat range from recently clear-cut areas, to burned
areas, to relatively untouched mature forests, and shrubby
wetlands, and that seems to be ideal for golden-winged warblers
—and they use almost all of it, throughout the summer,” says
Streby. “They need everything.”

That’s a key insight into the problem of the warbler’s decline in
the east. “We’ve tried for so long now to keep any cuttings or fire
or anything from disturbing a forest, except human development.
So you either have mature forests, or you have people. And
golden-winged warblers need more than the mature forests, and
less of the people. To have one part of it, or none of it, is what
won’t work for them.” As it turns out, Northern Minnesota has it
all.

“This is something that could be a source of pride that no one
knows about. I mean, we all know that Minnesota has a lot of
loons…but I would venture to guess that most Minnesotans have
no idea what a golden-winged warbler is or looks like, and
you’ve got half of the world’s population breeding in Minnesota.
The reason they’re here is because Minnesota manages its
forests pretty efficiently. It’s something Minnesota is doing right.”

As the FWS concludes its 90-day finding, it will be looking at the
research conducted here, and in Minnesota’s forests. And it will
find that this little bird is doing alright in Minnesota says Streby. 

The value of a chirp 

If the golden-winged warbler has a message for us, it may be
one of diversity. What is the definition of a forest? Streby argues
that it’s one that changes. And the creatures that live within them
can help us expand on that definition. “When humans move into
a system, we tend to arrest change, and we say, “this is a forest
—a big, old mature forest is a real forest.”

Loegering agrees. “What we may want a forest to be is just one
component of a dynamic system—one that was dynamic in the
past. It’s just dynamic on a very slow timescale that humans
don’t perceive,” he says.

Ultimately, of course, this is about more than a small bird. It is about habitat management on a much
broader scale. It’s about hard questions, like whether we let a forest burn, and to what extent, and
whether we allow logging, and to what extent. To answer questions environmentalists, politicians,
and well-meaning people the world over have debated and continue to debate, we may only need to
listen to a tiny bird. “They’re not the loudest bird, they don’t have the sexiest song in the forest,”
says Streby. But they have something to say all the same.
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Agriculture is key
August 4, 2011

Innovation drives Minnesota’s
economy forward, Kaler says

By Bill Magdalene

University of Minnesota president Eric
Kaler toured southern Minnesota
August 2-3, stopping for visits in
Marshall, Worthington, and
Lamberton, and attending Farmfest
near Redwood Falls.

At the Marshall Rotary Club on
Tuesday, Kaler said that agricultural
innovation continues to be key for
Minnesota. "When you innovate, you drive the economy forward," he said, stressing the importance
of higher education and research: "We can’t sit back and watch great institutions of learning dry up."

In Worthington, Kaler toured Newport Laboratories, the nation’s largest private diagnostic lab and
manufacturer of “pinpoint” biologics for swine and cattle. He said it was “fantastic” how people
applied fundamental science in such practical and important ways.

Farmfest in the morning, then University on the Prairie
Kaler began Wednesday early at the 30th annual Farmfest—the state’s largest farm-related
gathering. He attended the Minnesota Farm Bureau’s breakfast, toured the research exhibits, and
talked with visitors. He also gave a short speech in the forum tent, climbed into an ethanol race car,
and checked out U of M climatologist Mark Seeley’s new book.

In the afternoon, he visited the Southwest Research and Outreach Center, in Lamberton, and talked
with kids who were taking part in University on the Prairie, a three-day science education program.
The students had spent two days studying the Cottonwood River and the prairie landscape. On
Wednesday they were working on soil. They presented President Kaler with a research sample.
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Left to right: Liban Hired, Jibril Elabe, and Liban Farah
were the beneficiaries of the U’s Preparation for
Residency Program to help immigrant doctors become
physicians in Minnesota. Hired is a resident at North
Memorial, and Elabe and Farah are residents at
Smiley’s Clinic.

Photo: Libby Frost

Helping to start anew
August 8, 2011

U program helps immigrant doctors
become physicians in Minnesota

By Rick Moore

Somali-born Liban Hired attended
medical school in Turkey and served
a residency there, specializing in
infectious diseases. Then, unable to
stay in Turkey or safely return to his
homeland, he came to America, the
land of opportunity. 

Turns out America can also be the
land of obstacles, especially when it
comes to foreign-trained doctors. 

Hired, like an estimated 200-plus
other immigrant doctors, was unable
to get the experience necessary to
land a residency here, let alone a
license to practice medicine.

So he did the next best thing. Upon
arriving in Minnesota, he took on two
full-time jobs—working on an assembly line and filling orders—plus a half-time job on weekends,
and at one point was working 96 hours a week. Not exactly what he went to medical school for.  

But nearly 12 years later, Hired is back on track. He’s in a residency program at North Memorial
Hospital and on track to serve his community in family practice, thanks to a unique program funded
for one year by the Minnesota Legislature and run by the University of Minnesota. 

Locked out of the system

The problem for immigrant doctors is something of a Catch-22. To be accepted as a resident here,
they need to meet highly specific prerequisites and have hands-on, clinical experience. But
hospitals are hesitant to give them opportunities because of the uncertainty of their resumes; it’s
easier to take American and international candidates coming straight out of well-known medical
schools. 

In Hired’s words, “You cannot get into the system.” 

That’s not necessarily because of any inherent biases within that system, says Will Nicholson, a
hospital physician and the program’s director.

“If you’re looking at an applicant and you can’t be sure of the quality of their education and their
training, then it’s much harder to take that jump” and bring them on as a resident, Nicholson says.

It’s a situation that begs for some sort of external push.

In 2010 Sen. Linda Berglin of Minneapolis sponsored a bill that provided $150,000 to the University
to help prepare immigrant physicians to enter a residency program here. 

After an open application process, three candidates were selected—all Somali doctors with
significant hands-on experience, albeit not in America. They recently wrapped up seven months of
training, comprising a month of general education, three months of inpatient general medicine, and
three months of outpatient clinical work. 

All three have now started their residencies. 

“We were able to train three physicians at a fraction of what it would cost to train someone from
scratch,” Nicholson points out. Best of all, the program helps address a shortage of medical
professionals in immigrant communities. “We couldn’t need these people more,” he says. 

An adjustment to the ‘machinery’

Nicholson gushes at the thought of helping three doctors fulfill their calling. 

They were all tremendous talents, but were being held back by “superficial machinery,” he says. “If
we can bypass that and get a really good physician back in the system, we all win.” 

Adds Nicholson: “To have three new physicians who are going to serve the Somali community, with
the unique insights they carry … We can be proud of that.”

For Hired, it’s the difference between being an assistant manager at a blood bank—his most recent
job—and putting his medical degree to full use.

“When the University of Minnesota created this program,” he says, “it was like a dream come true.”
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Researcher Daniel Zielinski adds a carp to the
experimental outdoor stream at the U of M's St.
Anthony Falls Laboratory.

Photo: Patrick O'Leary

'Robo-Carp' on the prowl

Carp huddle together under
lake ice in winter, raising
the possibility of netting a
large number all at once.
Peter Sorensen and
computer scientist
colleague Volkan Isler are
perfecting a robotic carp
that skims over the ice (or
water surface in summer)
and locates schools
containing real, radio-
tagged carp. The
researchers cut away the
overlying ice, lower their
nets, and pull out
thousands of carp in one
pass. The "Robo-Carp" is
used to understand carp
movement patterns as well
as manipulate them for
removal.

Cacophony may curb carp
August 10, 2011

A noisy bubble barrier holds potential
for slowing fish's spread

By Deane Morrison

It belongs to the minnow family, but it
does a whale of a lot of damage.

It's the common carp, a fish with the
nasty habit of rooting around in
sediments, stirring up mud and
nutrients that cause algae to bloom
and water quality to take a dive.

"They're probably the number one
water quality problem in Minnesota,"
says University of Minnesota fisheries
professor Peter Sorensen. "Hundreds
of thousands of duck-hunting acres
have also been destroyed by common
carp. In many lakes, up to three-
quarters of the fish biomass is carp."

Sorensen is part of a University team testing a new method of hindering the spread of young carp.
They're pitted against a fish that makes up in brains for what it lacks in beauty.

A few years ago, Sorensen and research associate Przemyslaw Bajer discovered that adult carp
spend the winter in deep lakes where there's no "winterkill" from lack of oxygen. In the spring, they
move through connecting waterways into shallow lakes that are likely to have suffered winterkill; if
so, those lakes will be free of the native fish that can eat every last carp egg. After spawning in the
shallow "nursery" lakes, the adults leave, all unerringly finding their way back to their home lakes.

Carp near a bubble barrier. Photo: Aaron
Claus

Their juvenile offspring leave, too, because if they don't, they could also fall victim to the winterkills
that plague shallow waters. They escape by swimming downstream and using the lakes' outlets as
conduits into new lakes. As yet, no technology can stop these downstream migrations; neither
grates nor dangerous, expensive electrical barriers do the job.

But a wall of cheap, harmless bubbles just might—at least well enough to have a significant benefit.
And that's what Sorensen and his colleagues are testing.

Bubble trouble

In laboratory tests, the research team placed young carp in a circular channel within a large tank. At
one point in the channel the researchers had laid plastic tubes, all containing holes like a flute,
across the bottom. As air was pumped into the tubes, a roiling curtain of bubbles rose from the
holes. Each experiment used three carp, one of which carried a chip that emitted radio signals to
antennas on either side of the bubble curtain to record when the fish (and its buddies, since they
tend to stick together) passed through it.

"We saw a reduction of 70 to 80 percent in the number of passages downstream through the bubble
barrier," says civil engineering professor and team member Vaughan Voller.

If a bubble barrier should slow young carp's progress in the wild, they would likely be repelled not
necessarily by the sight of the bubbles, but rather by the sound pressure and/or turbulence the
bubbling generates, Voller says. Carp have a very sensitive hearing system, and the bubble curtain
can efficiently and cheaply crank out about 130 decibels underwater, similar to what you would
experience standing one meter from a jackhammer.

At the University's St. Anthony Falls laboratory (SAFL), graduate
student Daniel Zielinski is studying whether a bubble barrier will deter
carp in an artificial waterway. This summer he ran preliminary tests of
a barrier at SAFL's Outdoor Stream Lab, which diverts Mississippi
River water into a narrow stream coursing across a small island.

"I run the experiments overnight to eliminate visual cues from the
bubbles," says Zielinski, who has scheduled more experiments for
October.

If all goes well, bubble barriers could be installed for field tests in Twin
Cities lakes. Sorensen is working with officials in two metro-area
watersheds: Ramsey Metro Washington in the east and Riley Creek
Purgatory Bluff in the west, both of which have significant water quality
issues.

Wily wrigglers

Whatever happens, carp will never completely go away, Sorensen
says.

"People may have assumed these are stupid fish, but they're very
smart—seemingly much smarter than many local fish," he notes.
"They've evolved this sneaky strategy of getting into these [nursery]
lakes where no other fish are, spawning millions of eggs, and then getting out. There's no strategy
like that among the native fish. 

"Commercial fishermen say that if there's a hole in your net, you're cooked, because once one carp
finds it, the others will follow it out."

And if you're wondering what's being done about the common carp's big, destructive cousin, the
Asian carp, this fall Sorensen is involved in lab tests at the University and field tests in Missouri. 

"The field tests will be to see if Asian carp pheromones can be used to lure them into traps," he
says. "Also, I think anything we discover regarding sound and repulsion in common carp will be
applicable to the Asian carp, which also has an excellent sense of hearing that is far more acute
than those of almost all native fish."

Or maybe we could solve all our carp problems with a knife and fork.

"They're good eating if they're fresh," Sorensen attests, but adds that he doubts the country could
consume enough to make much of a difference.

Principal investigators in the common carp research are Sorensen, Voller, Allen Mensinger at the U
of M Duluth campus, and Miki Hondzo at SAFL. The Legislative Citizen Commission on Minnesota
Resources funds the SAFL barrier work.
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Jerry Kill has had success at every level as a coach,
most recently at Northern Illinois. He's had 14 winning
seasons (out of 17) as a collegiate head coach with a
winning percentage of .635.

Photo: courtesy University Athletics

A taste of victory

Despite a challenging
season that saw a nine-
game losing streak, the
Gophers closed 2010 on a
high note, defeating Illinois
on the road 38-34 and
knocking off Iowa 27-24 at
TCF Bank Stadium to
recapture Floyd of
Rosedale.

Fall practice begins
August 10, 2011

By Rick Moore

The cool front that moved into
Minnesota on Monday signified more
than just a respite from this summer’s
unyielding heat. It announced that
autumn is closer than many of us care
to admit. Oh, and that football season
is right there with it. 

On another front, a new era in Gopher
football arrived that same day, August
8, when new head coach Jerry Kill put
100-plus players through their first fall
practice of 2011.

Kill had recently announced that the
first 10 practices and scrimmages
during the first two weeks would be
made open to the public, so the debut
workout featured dozens of curious
onlookers, many who had never
before seen a Gopher football
practice. 

It was fast paced and festive, with five-minute periods of drills in all corners of the outdoor practice
complex punctuated by hip-hop and head-banging music. The practice had alumni and fans, old and
new, smiling at the prospects for this year’s Gophers, who are coming off of a 3-9 campaign in 2010.

Four weeks to prepare

Kill and the Gophers have four weeks to prepare for their first game at Southern Cal. Three non-
conference home games follow, versus New Mexico State, Miami (Ohio), and North Dakota State,
before Big Ten action opens on the road against Michigan on October 1.

Three weeks later, Minnesota begins a stretch of three home games in
four weeks, arguably the most enticing ever. New Big Ten Legends
Division member Nebraska visits TCF Bank Stadium on October 22,
followed by Iowa on October 29 and Wisconsin on November 12. For
the complete Gopher schedule, visit GopherSports. 

Here is the schedule for practices and scrimmages that will be open to
the public:

August 8 — 3:55 p.m.
August 9 — 3:55 p.m.
August 10 — 3:55 p.m.
August 11 — 3:55 p.m.
August 12 — 3:55 p.m.
August 13 — 8:50 a.m., 4:50 p.m.
August 15— 8:50 a.m., 4:50 p.m.
August 16 — 9:50 a.m. (scrimmage, TCF Bank Stadium)
August 20 — 9:40 a.m. (scrimmage, TCF Bank Stadium)

Watch a video of the players’ orientation, their visit with President Eric Kaler, and their enthusiastic
rendition of the Rouser: A rousing orientation
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Assistant anthropology professor Gilliane Monnier and
laboratory research assistant Keith Manthie sift
excavated soil for artifacts.

Photo: Patrick O'Leary

Gregory Reinert was thrilled to find this atlatl tip. Photo:
Patrick O'Leary

Bremer Village (star) sits on the Mississippi River
downstream from the Twin Cities.

Sifting through history
August 12, 2011

Along the Mississippi, U
archaeologists unearth records of
civilizations past

By Deane Morrison

There's no mistaking the pride in
Gregory Reinert's voice as he holds
up the stone point of a small spear
carved more than a millennium ago.

"I was grinning from ear to ear the day
I found this," says the University of
Minnesota senior and anthropology
major.

Reinert is one of a dozen U students
who excavated a site called Bremer
Village this summer. The
archaeological dig is part of a larger
effort to discover "the big picture" of
human movements, settlements,
commerce, and communication in the days before European contact, which in Minnesota began in
the late 1600s.  

"We want to understand how culture in southeastern Minnesota changed over time," says Ed
Fleming, a lecturer in anthropology at the University and curator of archaeology at the Science
Museum of Minnesota. "Eventually, this kind of work all over the eastern woodlands and even plains
may reveal something about how tribes formed and took on identities pre-contact."

About an hour from campus, the idyllic woods of Bremer Village overlook a widening of the
Mississippi River called Spring Lake, just upstream from the town of Hastings. The dig is the main
activity in an archaeology field school organized by Fleming and assistant anthropology professor
Gilliane Monnier.

"It's the hands-on stuff that I don't get to do in the classroom that made me want to come out here,"
says senior anthropology student Jake Kittleson. "Every time we pull out a nice projectile point or a
piece of pottery, it's exciting."

Spring Lake was a flood-prone marsh until 1930, when a dam at Hastings turned it into a lake. Many
ancient Native settlements dot the river on both sides, but no one knows just how they related to
one another or other regional settlements. It seems, however, that the downstream area where the
town of Red Wing now sits was a hub of activity during Late Prehistoric times (1100-1400 CE).

"Learning about smaller villages can
inform us about what went on in Red
Wing, where marriages, funerals, and
other rituals, as well as commerce and
oral communication, took place,"
Fleming explains. 

Reading the record 

In previous excavations at the 500-
meter-long site, archaeologists from
the Science Museum found artifacts
from the Middle Woodland (1-400 CE)
and, primarily, the Late Woodland (400-
900 CE) cultural periods. A few pottery
sherds pointed to Late Prehistoric
culture, as well as Mississippian (ca.
1200 CE until contact) and Oneota, an

agricultural culture that existed from about 1200 CE to contact and was named for Iowa's Oneota
River. 

"The Mississippian is interesting because there seemed to be a lot of movement around the river
then," says Monnier. "We see pottery styles here that were found in the Red Wing area. They could
have come through trade, or maybe the same people were in both places.

"A big goal at Bremer Village is to find when people lived there. But we don't know if this place was
occupied in winter or summer."

There are ways to tell, she says. For example, young deer bones would imply spring occupation—or
however many months past fawning season the bones' ages indicate. Unfortunately, the acidity of
the soil has probably eaten way any bone remains. But charred seeds would be helpful in indicating
what people were eating and in what season.

Holding history in their hands

The weapon whose tip Reinert found came from a projectile called an atlatl, and its shape implies
that it dates from the Middle Woodland period—before the bow and arrow appeared in the
Americas, Fleming says. Several true arrowheads have also been found at the site, dating from
around 700 to 800 CE.  

Student Kittleson caused another stir when he found a curved piece of what appeared to be Oneota
pottery. 

"Spring Lake has evidence that Oneota people came through or lived here," says Fleming. "We're
trying to figure it out. We've found Oneota pottery, but not the big storage pits that characterize their
settlements."

"It was exciting when Jake pulled out a
neck sherd from Oneota pottery," says
Anna Munns, a junior anthropology
major. "It was curved, but most pottery
is from the body [of a pot] and has no
angular changes." 

She explains that Oneota pottery can
be distinguished because it contains
shell material that was added to the
clay. Sometimes, it leaches out in
acidic soil, leaving little pits. 

"The pits are telltale signs that the
pottery was tempered with pulverized
shell," Munns says. "Jake's piece was
shell-tempered." 

Nearby, senior Heather Van Hove worked in a dig comprising six sections, each a square meter in
area. 

"In four of the squares there's dark soil, indicating a possible feature, which means it may have
resulted from human occupation," she says. "It could be a garbage pit or an activity area."

As for artifacts, they usually turn up when researchers sift soil samples through a screen, she says.
They all hold meaning, even ordinary pottery sherds.

"It's really weird to think these were once in the hands of people," says Van Hove. "You're definitely
connected to the area you're working in."

A short hike from where Van Hove works, Monnier stands in an excavation pit and points out several
stones that seem to be roughly the size and shape of eggplants.

"Here we have these firecracked rocks, which show evidence of having been burned," she says.
"So this may be a hearth."

With finds like these, it's hard not to conjure up an image of the Bremer Village inhabitants gathered
around a hearth, cooking in pots, telling stories, or maybe just huddling against the bitter winter
winds that sweep down the Mississippi Valley. But describing that life is what digs like this are all
about.

"I love pre-contact archaeology in the Upper Midwest," says Fleming. "We're piecing together what
societies were like before Europeans arrived and everything changed."

Published in 2011
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ADVICE FOR FRESHMEN

Take classes outside of
your discipline. "In
addition to my science
courses, I took several art
history courses. They were
some of my favorites.”

Take freshman seminars.
"They’re a great way to
interact with professors and
have a small class
atmosphere.”

Meet new people. "It’s
rewarding to go by yourself
to different club events. I
really branched out when I
was willing to do things by
myself.”

Research experience is
especially fulfilling. "You
get to see every part of the
process. You might help
design a research project,
and then go collect and
analyze your data and
present your research. You
get the whole spectrum.”

Her big adventure
August 15, 2011

U undergraduate takes part in
Thailand’s tiger research

By Bill Magdalene

“It felt like Jurassic Park,” Laura
Nelson says. “We were in the middle
of the jungle.”

Nelson, a University of Minnesota
honors student who’s entering her
junior year as a forest resources
major, spent three weeks over winter
break 2011 in western Thailand with
twelve classmates and two
professors. The students went there to learn how to track tigers and other large mammals, including
leopards and Asiatic black bear.

Each day, they would split into groups of three or four and go into the jungle. They hiked all day,
looking for signs of tiger to determine how many were in the Huai Kha Khaeng Wildlife Sanctuary.
Their research helped Thailand’s tiger conservation efforts.

They didn’t actually see the tigers, Nelson says. “Tigers are elusive. They know where you are at all
times. I’m sure they were circling our hiking group.” She was alert, however, to possibility of
encountering elephants. “They’re the most dangerous animal in the jungle. They’re aggressive and
erratic.” The students didn’t meet any elephants either, but heard them trumpeting in the distance.

More rugged for being there
The bungalow at the Khao Nang Rum Research Station, where the
students lived, had no electricity or running water. The students took
turns helping cook and doing dishes. Nelson remembers them all
joking that the trip was “a three-week lesson in gratefulness” because
they didn’t have the comforts they were used to. “I feel more rugged
for being there,” she says. “I felt like I was doing something important
and helping with tiger conservation research. It was one of the biggest
adventures I’ve ever had.”

To preserve what she loves 
Laura Nelson grew up in the Black Hills of South Dakota. Her home
was right next to forest service land. “I would go out hiking in my
backyard,” she says. In high school she had a “great” biology teacher
who led a field trip to Rapid Creek, which runs through Rapid City. “We
did water experiments and looked for bugs. I thought that was cool.”

At the University of Minnesota she picked forestry as a major because
she wanted something “application-based.” Before coming to the U
she had experience volunteering for the park service. “That’s what I’m
planning on doing in the future, she says, “work for the forest service
or the park service.”

When Nelson was applying to the U of M, her honors admissions
counselor told her to apply for the Undergraduate Research
Scholarship for incoming freshmen. She did apply, and got it.

“Knowing that I had that made me even more excited to come and do
research here,” she says. “I’ve always been interested in the
environment and conservation. That’s what motivates me. To conserve something that I love—the
outdoors. To interact with people and tell them why it’s important. To help them know about the
issues and be able to address them themselves.”
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NRRI researcher Rodney Bleifuss holds pure iron
nodules made with taconite concentrate. NRRI
researchers have been instrumental in developing the
nodule—an upgraded taconite pellet that is nearly 97
percent pure—usable by the fast-growing "mini-mill"
segment of the steel industry.

More NRRI Research

One-armed canoe paddle.
For those with upper body
disabilities, a simple canoe
paddle can be a barrier that
keeps them from enjoying
Minnesota's abundant
lakes, rivers, and streams.
One woman set out to
change that by inventing a
paddle that is fully
functional using one arm.
NRRI was able to help her
move her idea forward with
its rapid prototyping
capabilities.

Efficient corn ethanol
processing. NRRI recently
patented a method to
extract more usable
products from corn ethanol
process waste. Called
DDGS (Distillers Dried
Grains and Solubles), the
low protein grain can be fed
to cattle. NRRI chemist
Pavel Krasutsky developed
the method, now in pilot
scale production.

ThermoWood. NRRI
research on a special
method for heat-treating
Minnesota red pine could
mean that regional window
and door manufacturers
won't have to truck in wood
from the western United
States.

Invasive earthworms.
There's a new ecosystem
enemy on the loose and
headed this way. Asian
Jumping Worms are highly
active, destructive
earthworms that have been
accidentally let loose in
compost piles. NRRI
scientist Cindy Hale has
spent the past 10 years
studying the problems
caused by well-known
European earthworms—
nightcrawlers and
angleworms. Now she's
sounding the alarm for the
Asian variety, before they
spread.

Deployable emergency
housing. A unique niche
product using Minnesota
wood resources and
products, House3 (House-
cubed) can be transported
to emergency situations or
used as semi-permanent
housing for a variety of
needs. It assembles onsite
in about six hours into a
three-bedroom house,
plumbing and electrical
included. Though research
has been ongoing since
before the Hurricane
Katrina disaster, NRRI
director Mike Lalich says a
recent demonstration for
the Federal Emergency
Management Agency
(FEMA) gave House3 new
direction.

"FEMA challenged us
saying, 'Don't design a
home for New Orleans—
design one for your part of
the country,'" says Lalich.
Thus, the home is built with
the Midwest in mind. Watch
a time-lapse video of
House3 being assembled.

From ore to more
August 15, 2011

The Natural Resources Research
Institute at UMD is helping private
industry succeed in an
environmentally responsible manner.

Adam Overland

Born out of an economy in recession,
in a spirit of collaboration among civic,
business, and state leaders, and the
University of Minnesota, the Natural
Resources Research Institute (NRRI)
at UMD is a Minnesota gem—or, as it
was in the beginning, an iron-bearing
pellet made from the rock, taconite. 

The institute got its start in 1983
working with iron ore companies to
lower their costs by improving
manufacturing efficiency and taconite
pellet quality. If "pellet" sounds
inconsequential and small to you,
consider that these iron ore pellets
supply the blast furnaces that make the steel for everything from our cars to our kitchen knives. And
northern Minnesota produces more than 75 percent of the nation's iron ore—a slice of the state
economy worth billions in wages, taxes, and profits each year. 

Since then, the institute has diversified, using its applied research expertise to assist both public and
private industry in areas ranging from peat bogs to skateboard ramps, though it continues to work
with the ore companies.

The scope of NRRI's work, especially with smaller, private businesses, is staggering—from assisting
the healthcare industry by "printing" a 3D version of a patient's skull before performing surgery, to
protecting plants from hungry deer by delivering a natural hot pepper concentrate through the roots
of young plants (a product developed by NRRI Scientist Tom Levar, patented, and recently licensed
from the U by Repellex USA, Inc.). NRRI researchers have even developed a solution for
Minnesota's perennial pothole problem—a patch made by using a taconite pellet byproduct. The
patch generates its own heat through a chemical reaction upon application, making a better bond in
cold weather months to create a longer-lasting fix. Jostled Minnesotans and shock-worn vehicles
everywhere, rejoice.

Ore to more

NRRI's Mike Lalich has been with the institute from its start,
hired as its first permanent director in 1984. His background is in
industrial research and development, and he's watched the
NRRI blossom from initial budget levels of around $1.6 million to
about $14 million today, as well as a staff that's grown from a
handful to 150. Lalich recalls the climate at the start. 

"In the late '70s and early '80s, the iron and steel industry, and
the natural resources industry in general just tanked. Leaders
got together and said, 'What do we do about this economy?' One
of the ideas was an applied research institute that would help
stabilize the existing industry, diversify jobs, and do it all in an
environmentally sensitive manner," says Lalich, essentially
summing up NRRI's mission.

Take, for example, Northern Contours, a kitchen cabinet
company that launched in 1992 by using a "membrane press"
technology developed by NRRI. As it grew, the company
continued to use NRRI's expertise to help expand its product line
and create manufacturing efficiencies. 

"We updated their press, computerized it, and worked with them
hand-in-hand in 'lean' manufacturing," says Lalich. The company
has managed to hold steady through the recent recession and
now employs about 500 people. "It's just an outstanding example
of what you can do with an early relationship with an
entrepreneur," says Lalich. "The sooner we can be shoulder-to-
shoulder with private industry the better." 

For another example of NRRI work, consider your bed. Every
year Americans purchase about 40 million mattresses, each
lasting about 11 years. Several million are discarded each year. 

"Mattresses are just a disaster…a real problem for landfills,"
says Lalich. The steel springs don't compact well, and aren't
easily recycled since shipping them to foundries spring-loaded
isn't economical. This frustrated NRRI researcher Tim Hagen as
he tried to find markets for the mattress components. 

A Duluth entrepreneur and inventor learned of the problem
through NRRI and together they built a machine that
compresses several mattress springs into smaller cubes that can
be used by steel foundries nationwide. Goodwill Industries in
Duluth purchased a press, and in 2009, PPL Industries in
Minneapolis started a similar mattress recycling effort in
partnership with Hennepin County. Together, the two companies
are now deconstructing and recycling more than 30,000
mattresses per year. "It just goes to show you what you can do
when you're thinking environmentally," says Lalich.

Skateboard to cutting board

Loll Designs and Epicurean Cutting Surfaces also rely on NRRI's
ongoing product development and lean manufacturing
techniques to compete globally. The two companies began as
one in 2003 when business owners Tony Ciardelli, and Greg and
Dave Benson, looked for new uses for waste material from their
skateboard ramp manufacturing company. Using NRRI's testing
facilities, Epicurean ultimately created a natural paper composite
cutting board that has become so successful that the owners
sold the skateboard company to focus solely on cutting boards.
Its sister company, Loll Designs, makes durable outdoor furniture
using recycled plastics, although originally, it too used leftover
skateboard ramp material.

Lately, NRRI has returned to its roots in research and
development for the Iron Range, which may be an emerging
precious metals frontier. NRRI geologists have been focusing on
better understanding the occurrence of copper, nickel, and
associated precious metals (platinum, palladium, silver) in
Northern Minnesota to provide exploration companies with
geological information to improve their chance of success. The
impact could be significant. A 2009 report by UMD's Labovitz
School of Business and Economics showed that "non-ferrous"
mining (copper, nickel, etc.) development could contribute an
additional $1.5 billion in wages, rents, and profits annually to
Minnesota's economy by 2013.

In addition, NRRI researchers have been instrumental in
developing a new, high-quality iron nodule—an upgraded
taconite pellet that is nearly 97 percent pure iron (up from 67
percent)—usable by the fast-growing "mini-mill" segment of the
fuel industry, says Lalich. 

Although state funding still makes up a significant portion of
NRRI's budget, the institute has sought additional resources
from federal contracts and grants and private industry. Initially, says Lalich, "our goal and role was to
help the private sector and the economy—we weren't so focused on getting paid to do it—a
successful business was payment enough."

Today, NRRI is especially focused on income gained from intellectual property development,
working with the Office for Technology Commercialization. In February, University Vice President for
Research Tim Mulcahy praised NRRI, recognizing its efforts during an annual Innovations
Ceremony on the Twin Cities campus. During the 2009–10 fiscal year, NRRI submitted six industry-
related patents; Repellex and the taconite based pothole patch became licensed products. More
products like these are sure to keep the institute supporting industry in behind-the-scenes ways, in
good times and bad, to improve their products, efficiency, and productivity…and keep people
working.
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Left: Therese Zink displays eggs laid by some of the dozen chickens on her 20-acre farm near Zumbrota.
Right: Zink's miniature donkey Jimmy, who has now been featured in at least three stories, one book, and a
Christmas nativity pageant, prefers carrots to eggs.
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Therese Zink tends to the feet of World War II vet
Stanley Wegman at the Fairview Zumbrota clinic, where
Zink practices two days a week. Sarah Carlson, a med
school hopeful shadowing Zink for the day, looks on.

Photos: Patrick O'Leary

In addition to her work as a physician, Therese Zink
continues to write. She's currently four drafts into a
novel. Photo: Patrick O'Leary

A love of country
August 17, 2011

U professor and physician Therese
Zink helps spread the word about
rural medicine

By Rick Moore

It’s nearing 6 p.m. on a Friday, and
Therese Zink has said goodbye to her
last patient of the day at the Fairview
Zumbrota primary care clinic in
southeastern Minnesota. Just as her
visitors from the U are about to leave
the country doctor alone and head
back north, Zink offers up a surprise.

“Do you want to see Jimmy?”

Jimmy is a 10-year-old miniature
donkey on Zink’s farm four miles
away, and the offer is too good to
pass up for a couple of metropolitans.

So we travel along a dusty gravel
road, enter Zink’s 20 acres along a bucolic, maple tree–lined path, and get a tour of the chicken
coop and the large barn where Jimmy displays his considerable charms alongside two horses, Indy
and Benia. Carrots are eaten; friendships made.

Although she’s spent many years in large cities, it’s plain to see that Zink loves the rural life. And
that’s perfectly apropos, as she’s been an integral part of a University program that helps steer
medical students toward careers in rural medicine. 

Sampling life as a country doc

Zink is a professor in the Department of Family Medicine and Community Health at the U, and for
the last six years she has been a faculty member for the Rural Physicians Associate Program
(RPAP). RPAP was established in 1971 to give med students the opportunity to spend nine months
practicing primary care in rural communities throughout Minnesota. 

It’s a program whose need likely won’t be lessening over the coming years. Even though outstate
Minnesota is thinning (37 of Minnesota’s 87 counties suffered population losses over the past
decade), rural physicians continue to be in high demand. But the U has been ahead of the game in
trying to anticipate and address the shortage, both with RPAP—which can accommodate 40
students per year—and the medical school at the Duluth campus, which is geared toward rural
practitioners. 

To date, about 1,300 students have completed the RPAP experience, and of the currently practicing
physicians, slightly more than half are in rural settings, with 75 percent in primary care.

“It's the longest running program we
know of in the world that's geared
toward nurturing interest in rural
medicine and primary care,” says
Kathleen Brooks, director of RPAP.
"Those numbers are pretty amazing
given the declining trend nationally of
students interested in primary care."

Adds Zink: “That experience of what it’s
like to be a small-town doc shows
students that it’s doable and there’s
really some great value to that kind of
lifestyle.” 

Rural roots and a need to tell stories

Zink grew up in southern Ohio and
moved at age 10 to the farm where her mother was raised. Her dad was a dentist and the family
had sheep, chickens, and horses. “All the biology that happens there, I was fascinated with,” she
says. 

She started as a pre-med major at Marquette University in Milwaukee but was turned off by the
competition, so she studied English and theology instead, which winds up being very relevant.
Eventually, Zink attended medical school at Ohio State, and served a residency at the former
Ramsey Medical Center (now Regions) in downtown St. Paul. 

While her medical career blossomed, Zink began delving more into creative writing. And as time
passed, she saw the need to draw out the stories of her students, many of whom were having
significant, if not profound, experiences in med school.  

“The privilege of walking with patients through the best and the worst of times is a process of
learning how to look intimately into people’s lives,” Zink says. “It’s really a transformative process. I
think it’s important for students to understand that and figure out how to manage it.” 

Zink collected some of the stories of RPAP students’ experiences in rural medicine, added stories
from other rural practitioners from around the country, shared some of her own, and last year
produced a book titled “The Country Doctor Revisited.”

The stories and poems are a poignant look at rural health care, its challenges, and many changes
over the years. 

The closing tale by Zink is about soothing the family of a dying man, and how Jimmy, whom that
family earlier borrowed for a Christmas nativity pageant, unwittingly bonded them all in a time of
crisis. 

Donkeys don’t often play that role in Minneapolis.

A different perspective

Obviously, much has changed in rural medicine. The big black bag of the old-time country doc, as
pictured on the cover of Zink’s book, is more likely to be found in an antique store rather than on
amazon.com. But some aspects of rural medicine remain constant.

“You’re [still] expected to be your patients’ friend as well as their doctor,” Zink says. “That’s
something we’ve been looking at with RPAP, because students are taught not to have dual
relationships—that you’re either the doctor or the friend; you can’t do both. 

“But that’s impossible in rural areas. Rural providers need to figure out how to negotiate that.”

Doctors handle that in different ways, notes Zink. Some choose to live outside of the community
they practice in. Others choose not to socialize much within the community. Still others integrate
fully but figure out a way to compartmentalize their relationships.

“We need to have more people going into family medicine and primary
care,” says Zink. “For me, it’s nice to have a platform to get this message
out.”

Zink seems to have the best of both worlds—urban and rural. In addition to being at the U and
practicing in Zumbrota, she travels for RPAP and also works as a preceptor (overseeing family
medicine residents) one day a week at the Phalen Village Clinic in Maplewood. 

She balances her medical work with her writing, which is usually limited to early mornings and
weekends.

“Caring for patients can be exhausting. And the writing is a way that I rejuvenate myself. You go in
that creative space. And yet it’s the stories of caring for patients and teaching that give me ideas for
the stories. So the one really feeds the other and vice versa.”

And while she appreciates the groundbreaking work that the U is known for in terms of medical
research, she loves it when these other stories can be told.

“I think it’s nice for the University to feature this perspective of medicine,” she says. “I always say
that this is not about me. This is about promoting primary care and about promoting rural health. … 
We need to have more people going into family medicine and primary care. For me, it’s nice to have
a platform to get this message out.” 
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In this NASA/APL image, it's easy to see why Planet
Mercury intrigues scientists.

Starwatch September 2011
August 19, 2011

By Deane Morrison

The fading summer leaves us more
hours of darkness to enjoy the stars,
which is nice for finding some of the
less obvious treasures of the night
sky.

High in the south after sunset, the
Summer Triangle still dominates.
From bright Deneb, in Cygnus, west
to brilliant Vega, in Lyra, and south to
Altair, in Aquila, it comprises three of
the sky's brightest stars and comes
out shortly after nightfall.  

Break out the binoculars to spot the
aptly named Coathanger, a grouping
of stars three-eighths of the way
along an imaginary line from Altair to Vega. Moving eastward from the Coathanger, look for the thin
form of Sagitta, the arrow, and leaping Delphinus, the dolphin. And before you leave this section of
sky, be sure to turn the binocs on the Milky Way, which flows through or close to these
constellations.

In the predawn sky, Mars glides out of Gemini and into Cancer. Look on the 15th, when the Red
Planet forms a straight line with the Gemini twins Castor and Pollux above the eastern horizon. On
the 23rd, a waning moon appears near Mars. But the planet's best moment of the month is its last:
On the 30th, Mars hovers at the edge of the beautiful Beehive star cluster, the jewel of otherwise
dim Cancer. 

Mercury pops into the morning sky early in September. Look for it low in the east-northeast,
especially on the 9th, when it pairs up with Regulus, the brightest star in Leo. 

Jupiter rises in the east about two and a half hours after sunset on the 1st, but by the 30th, we'll only
have to wait about 90 minutes after sundown to see its brilliant golden form. If you're up in the
predawn hours, you'll find it high in the south, between the Great Square of Pegasus to the west
and Orion to the east.

Wherever Jupiter is, look 16 or 17 degrees below it and a few degrees west to find an intriguing star
called Mira. Five years ago, astronomers found that this star, which began life like our sun, is
shedding a tail of gas and dust as it hurtles through space. Now 13 light-years long, the tail has
formed over the last 30,000 years and may seed the formation of new stars, planets and even life. 

Because it is billions of years older than the sun, Mira is a case study in how our sun is likely to
evolve. It has grown into a large star called a variable red giant, the "variable" part referring to its
pulsating brightness as it periodically swells and shrinks. Its brightness is expected to peak this
month, so don't miss this chance to see it.

September's harvest moon shines on through the night of the 11th-12th. This moon has long been a
boon to farmers working late to bring in their crops because near the time of the fall equinox, the full
or close-to-full moon rises as little as 22 minutes later each night. 

At other times of year the interval is much longer. Around the spring equinox this March, for
example, the fullish moon rose 81 minutes later from night to night. Things go the opposite way in
the Southern Hemisphere, however, so farmers there enjoyed a harvest moon then. 

Speaking of the equinox, fall arrives at 4:05 a.m. on the 23rd. At that moment the Earth's axis tilts
neither away from nor toward the sun, and an observer from space would see our planet lighted
from pole to pole.

The University of Minnesota offers public viewings of the night sky at its Duluth and Twin Cities
campuses. For more information and viewing schedules, see: 

Duluth, Marshall W. Alworth Planetarium: www.d.umn.edu/planet 

Twin Cities, Department of Astronomy (during fall and spring semesters):
www.astro.umn.edu/outreach/pubnight
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He mapped Kazakhstan
August 22, 2011

U of M student maps the world’s ninth
largest country

By Bill Magdalene

A couple of years ago, Kyril Negoda
went into Google Maps to look up his
hometown of Shakhtinsk,
Kazakhstan. What he found was a
blank spot. In fact, there was little
detail for any of Kazakhstan—the
former Soviet republic and world’s
ninth largest country. It hadn’t
recorded its geographical details
online in the years following the
Soviet Union’s collapse.

So, Negoda, a senior in graphic arts at the University of Minnesota, decided to do the mapping
himself. He spent 500 unpaid hours over the next two years using Google Map Maker to map
Kazakhstan from his home in St. Paul.

Q&A with Kyril Negoda

Why did you do this project?
Negoda: I wanted to create a map of Schakhtinsk, Kazakhstan, where I spent my childhood.
Schakhtinsk used to be a bustling town for mining coal. But the area fell into dilapidation with the
decline of mining. People started moving out and soon the place started to resemble a ghost town.
No reliable maps existed that would show the extent of population loss.

So, I set out to correct this problem. In the beginning, my goal was to create a map of just one town
and make it as reliable for other people as possible. Later, I expanded my focus to cover all of the
country.

How did you do it?
Negoda: I relied on my memory, old photos, friends, and family who still live in the area to lay out
the town's street network and later the surrounding countryside with its lakes, woods, highways,
factories, old coal mines.

Why is the project important?
Negoda: In Central Asia, [many] people will benefit from having a reliable online map. As the
Internet use keeps growing, so will the demand for services.

The exercise is important for the country's development efforts, especially investment where
important features can be easily traced online. Businesses can post their location online and it will
sync up with their Places page. The Places page can serve as a website for small businesses that
don't have the capital to invest into their own websites.

It is also a collective construction that individuals draw on, to produce meaning and organize social
knowledge. As a teen I drew maps, attempting to make sense of the changing urban landscape, to
guide myself and to guide my peers. … I hope this inspires young individuals to express themselves
and their unique view of the world through mapping.

What is your big goal?
Negoda: I don't have one big goal but rather small milestones along the way. Although it's taking me
a long time to get where I want to be, I learn a great deal along the way. The more detours and side
trips, the better.

How did you discover your academic path?
Negoda: I wanted to be in design since I was 13. I can't remember how I arrived at this, but I knew it
was something I wanted to do.

Why the University of Minnesota?
Negoda: The U allowed me to pursue my interests in fields that lie outside my major. I think it is
essential that designers look beyond the design sphere in framing new opportunities for themselves.
I'm more of a well-rounded person coming out of the U, as I feel I'm fully equipped to tackle
challenges of the modern world.

What do you like to do beyond academics?
Negoda: I take part in charity art events, where my art can make real difference.

Advice for freshmen?
Negoda: Find your corner. Pick at it long enough and eventually something good will come of this.
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Cyclopath, a navigational aide for bikers in the seven-
county metro area, has gone mobile (phone) and it's on
the move to expand. For now, get around UMTC
campuses and the Twin Cities with ease.

Bicycling's best

Minneapolis was named
"Best Bicycling City in the
Nation" according to
Bicycling Magazine in 2010,
until that pesky Portland
bumped us down a notch.
And St. Paul isn't too
shabby either. Minnesota as
a whole was recently
ranked the fourth most
bicycle friendly state in the
nation by the League of
American Bicyclists. Nearly
5,000 U faculty, staff, and
students consider biking
their main mode of
transportation to, from, and
on UMTC campuses. And
why not? The U hosts Nice
Ride bike sharing, 6,700
bike hoops, 169 bike
lockers, and more. Get
pedaling.

Protect your brain

Alas, there is no Cyclopath
preference box to check for
"ride without a helmet."
Your brain is a good thing.
Protect it with the U's
Helmets and Headlights
program, which offers
significantly discounted bike
safety equipment.

New campus bike center

With the start of the fall
semester, the U will start
offering great amenities to
bicyclists on campus when
it opens its first campus
bike center in the Oak
Street Ramp. The center
will feature showers,
changing facilities, repair
service, a retail outlet,
educational opportunities
such as bike maintenance
classes, and more.

On the move with Cyclopath
August 23, 2011

By Adam Overland

Navigating the Twin Cities, the U's
campuses, and (in time) greater
Minnesota by bike just got that much
easier. Cyclopath, a navigational aide
for bikers in the seven-county metro
area, has gone mobile (phone) and
it's on the move to expand its
collective navigational prowess to
greater Minnesota.

Pop an algorithmic wheelie

Take one part MapQuest, one part
Wikipedia, pop an algorithmic
wheelie, and you've got Cyclopath, a
web-based tool made far greater than
the sum of its parts by its nature. It's a
geowiki—an interactive map updated
by its many users, numbering nearly
3,000 and gaining. Like Wikipedia, the tool grows in power with user knowledge and experience.

Developed several years ago by Reid Priedhorsky, now a
graduate of the U's Ph.D. program in computer science,
Cyclopath has also gone mobile (free, via the Android platform)
thanks to current graduate students Fernando Torre and Phil
Brown. The Minnesota Department of Transportation likes it so
much that just this summer it awarded a grant to expand
Cyclopath's coverage statewide (planned for early 2013). And in
mid-August, a new feature was added that allows users to
combine bicycling with Metro Transit buses and light rail to plot
routes that use multiple modes of transportation.

Here's how it works. Cyclists enter a start and end point and
select preferences for their path like distance and "bikeability."
Check a box that says "construction," and avoid construction.
Check a box that says "traffic," and your route will be one with
less traffic. Check a box that says "Use Metro Transit buses
when possible,"—a brand new option—and your path is multi-
modal. Check a box that says "bike lanes," and Cyclopath will do
its best to get you safely to your destination using routes with
bike lanes whenever possible. That, in particular, appeals to
those wary of competing with vehicles on the road.

"We've surveyed users," says Loren Terveen, director of
Computer Science and Engineering and a leader of GroupLens,
the U's human/computer interaction and social computing research lab. "One finding is that people
told us they've gained confidence in riding because they feel like they can find safe ways to get
around."

Staying safe, avoiding construction

Users can also make changes to inaccurate or outdated map
information—something very valuable with LRT construction
under way both on the UMTC campus and in the Twin Cities. A
road closure in the morning is likely to be factored into Cyclopath
by the afternoon.

Another valuable feature of the application are comments left by
users for the benefit of others. They range from updates on the
conditions of the roads and trails they travel, adding "tags" like
"potholes everywhere," or "shortcut here," to points of interest,
like "free bike pump by bike racks," or "Al's Breakfast."

Though anyone can use the tool, users who register with a login can receive recommendations from
Cyclopath based on past preferences—the technology (known as a recommender system) gets to
know what you like. The problem with other navigational tools, says Terveen, is that "data is
incomplete, things change, and it's important to let cyclists [give feedback], especially with all the
construction going on. This gives people a way to get to campus more easily," he says.

One avid cyclist and frequent contributor to Cyclopath is Lee Penn, an associate professor of
chemistry and McKnight Presidential Fellow. Penn is so fond of cycling that she teaches a freshman
seminar titled "Chem 1905: My Other Car is a Bicycle," in which she requires students to plot routes
using Cyclopath. "And then they are required to ride their routes, and report on their experiences."
says Penn. "This is an overwhelmingly positive experience for those students who actually choose
some place off campus, and choose a place they really don't know how to get to."

Penn, too, uses Cyclopath, much less for getting around campus and more for getting to "new-to-
me" places. "I have occasionally been delightfully surprised to discover new destinations by way of
Cyclopath because riders enter interesting places to go."

Asked about her dual interests, she simply explains, "I love
chemistry, and I love bikes. I just am a very happy person when
I'm on my bike." Cyclopath just makes it that much easier to ride.

Learn more:

A U story from 2008 gives more information on the background
and development of Cyclopath.

Watch Cyclopath video tutorials.

See http://cyclopath.org

About Grouplens

Cyclopath is one of many ongoing projects conducted by GroupLens, the U's human/computer
interaction and social computing research lab—a collective of computer science faculty and
students led by faculty Loren Terveen, John Riedl and Joseph Konstan. See their recent work on
Wikipedia gender bias.
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Three times the diameter of our Milky Way galaxy, the
Lyman-alpha blob known as LAB-1 (greenish structure)
shines with light powered by galaxies inside its
envelope.

Credit: ESO/M. Hayes

The Lyman-alpha blob LAB-1 lies in the region of the
constellation Aquarius bracketed by the small square.
Aquarius is in the southeastern evening sky during
August.

Cosmic behemoth had central heating—and
lighting
August 29, 2011

Study probes the origins of galaxies in
the early Universe

By Deane Morrison

In the 1957 horror classic "The Blob,"
Steve McQueen battled a gooey
monster from outer space that ate
people to power itself and grow.

But that cosmic custard was a piker
compared to the real thing. 

Since its discovery in 2000, a blob of
hydrogen gas 11.5 billion years old
and 300,000 light-years across has
puzzled astronomers seeking to
explain how it managed to glow. Now,
University of Minnesota astrophysicist
Claudia Scarlata and two colleagues
have found how the behemoth, known
as LAB-1, does it: It shines by the
light of galaxies embedded in it.  

The discovery has implications for how galaxies formed and for the role played by hydrogen gas,
the ultimate source material for stars, planets, and humans. The study also casts doubt on a
different theory of how structures like it, known formally as Lyman-alpha nebulas (or blobs), got the
energy to produce light. The work appears in the August 18 issue of the journal Nature.

By any measure, Lyman-alpha blobs are gigantic fossils.

"They are features of the early Universe, existing up to about six billion years after the Big Bang,"
says Scarlata. "Our Milky Way might have been part of one once."

Reflections in space and time

Lyman-alpha blobs are basically clouds of hydrogen gas containing galaxies. They formed when the
Universe was only one to two billion years old, apparently in regions where the density of matter
was high. 

"About 20 are known, and of those, about 12 are giant ones like LAB-1," notes Scarlata.

Their signature is Lyman-alpha radiation—light of a particular wavelength given off by hydrogen
atoms as they lose energy. But for the last decade, astronomers couldn't identify the dynamo that
generated this light. 

The debate centered on whether the hydrogen that gave off the light was cold gas in the outer
regions of the blob or hot gas in the central galaxies.

If the outer regions, the hydrogen
emitted the light as it fell inward toward
the galaxies. If it was in the galaxies,
radiation from star formation and/or
black holes in the galaxies made the
hydrogen emit the light, which then
traveled outward and reflected off the
gas cloud.

The answer turned on whether the light
from the blobs was polarized. 

Polarization, which can result from
reflection, causes light waves to
undulate in a particular plane as they
travel toward the viewer. Therefore, if
the second hypothesis were true, some
of the light from faint, distant LAB-1
should have been polarized by
reflecting off the hydrogen cloud. Also,

according to theory, the polarized light should form a ring at a considerable distance outside the
central galaxies. Conversely, a lack of polarization would support the first hypothesis.

So Scarlata and her colleagues—first author Matthew Hayes (University of Toulouse, France, and
Observatory of Geneva, Switzerland) and Brian Siana (University of California, Riverside)—set out
to win time on a telescope powerful enough to settle the matter.

Vote of confidence

"We had no clue whether the light from LAB-1 was polarized or not," says Scarlata. "But the
European Southern Observatory [ESO] was brave enough to give us the observing time."

The team was brave, too, since a previous search by other researchers had detected no
polarization of light from another Lyman-alpha blob, and observing time on the world's major
telescopes doesn't come cheap.

Using ESO's Very Large Telescope, located in the high, bone-dry Atacama Desert of Chile, the team
turned their sights on LAB-1 in October 2009. When they crunched the data, they saw a clear ring of
polarization around—but not close to—the embedded galaxies. The finding strongly supports the
idea that LAB-1 shines with light produced by the galaxies and reflected off the hydrogen gas cloud.

The finding has excited astrophysicists because a systematic study of Lyman-alpha blobs may help
them map the gigantic gas clouds that are predicted to surround galaxies and to account for most of
the ordinary matter in the Universe—far more than is found in cold gas and stars. Up till now,
however, these extended clouds have been undetectable.
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Tracing fashion's inspiration
August 30, 2011

U undergrad explores the street
fashion innovations that later hit the
runways

By Bill Magdalene

U honors student Sarah Riley traveled
this spring to London to photograph
street fashion and talk with fashion
innovators. The trip was part of her
undergraduate research project
tracing the street fashion innovations
that inspire runway trends. Riley, a
junior in journalism with a minor in
fashion studies, hopes to continue her
research in several fashion forward
countries, to better understand how fashion is connected to culture and geography.
 

Q&A with Sarah Riley

How did you come up with your research idea?
I am passionate about and fascinated by street fashion. Many wearable trends are credited to the
runway, but there have been innumerable occurrences in which I have noted a style or color that’s
fresh and innovative in a street fashion ensemble, and a year later it has swallowed up the runways.

Why is this project important?
Inspiration in general is something I get totally psyched about. I love inspiration boards and the
concept of seeking aesthetic, audible, and tangible experiences for ideas about yourself. … There is
great value in understanding what is most appealing to the fashion innovators who will lead the next
generation.

What is your big goal?
My current big goal, though it’s constantly evolving, is a career in event planning and production. I
would love to coordinate fashion shows and after parties that emphasize stunning aesthetics and
innovative experiences.

How did you discover your academic path?
The student group FAB: Fashion & Business has not only provided me with an obsession, but also
unmatched opportunities to develop and advance my career. Being so involved provided
experiences that allowed me to acknowledge strengths, weakness, passions, and intolerances.
From those recognitions, I used University career services to direct my career path within the major
and career goals that I’m excited about.

Why the University of Minnesota? 
The variety on [the Twin Cities] campus, in people, architecture, events, and cultures, is very
inspirational. I am inspired by collaboration, so the opportunity for so many unique partnerships is
exciting. I also cannot get enough of the skyline at dusk.

Why is out-of-class research important?
Out-of-class research is important because it showcases initiative and active interest, while also
providing income. In my case, my research project allowed me to travel to London and Paris for two
weeks—that was very much intentional.

What do you love to do beyond academics?
I love hip-hop dance. Of course I’m obsessed with parties as an event planner, and the dance floor
is my favorite place in the world. I would love to start a flash mob team at the U if I found the time! I
also volunteer a lot with MNFashion during fall and spring fashion week. MNfashion is a nonprofit
organization located in the Twin Cities with the goal of creating a thriving, sustainable local fashion
industry. My second favorite place in the world is backstage at a fashion show.

Advice for freshmen?
Dedicate yourself to something. Passion provides proper direction. This campus and city have so
many opportunities to excel in exactly what you love, and what better to excel in? Also, don’t
hesitate to just converse with people. OH! And visit your career services office—it will put you so far
ahead of the game if you start rocking as a freshman.

Anything else you want to say?
Empowering is the best form of empowerment.
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Fashion designer Elizabeth Bye, new head of the
Department of Design, Housing and Apparel, says
fashion helps us communicate who we are. 

Photo: Patrick O'Leary

A good fit for design
September 2, 2011

Meet Elizabeth Bye, new head of the
Department of Design, Housing and
Apparel

By Deane Morrison

This summer Elizabeth "Missy" Bye, a
professor in the U's Department of
Design, Housing and Apparel (DHA),
became the new department head.

It's a milestone she never dreamed of
reaching back when she was earning
her Ph.D. from the department.
Instead, she has always focused on
research and her students. 

For example, Bye is enmeshed in
research on how body measurements
can be used to optimize the fit of
clothes of varying sizes and of
maternity wear in particular. And she
has recently published "Fashion Design," a book that introduces students to the modern industry
and all its cultural, economic, and ethical issues.

We spoke to her about what inspires her work, as well as her aspirations for DHA.  

How did you choose fashion design as a field?

When I was growing up it was difficult to find clothes that fit well. I started sewing at 10. I went to
James Madison University to study biology, but switched to textile science at Virginia Tech. I fell in
love with being a designer—with originating the idea, making the pattern, making sure it fits, and
having it worn.

What are you working on now? 

A lot of work we do is relative to shape. Lately, graduate students and I have been working on
maternity wear. We found several women in the early stages of pregnancy, put them in the
[department's 3-D] body scanner throughout their pregnancies, and watched how their body shapes
changed. Most people start buying maternity clothes in month 5 or 6, but then they won't fit in month
9. So the question is how to design clothes that can fit even as the body expands, yet are affordable
and stylish. All my research comes under the umbrella of DHA's Wearable Product Design Center.

What are some problems in the apparel industry you're trying to solve?

I think today a lot of people don't know how to recognize good fit and so don't demand it. There's no
standardization in women's sizes. We want to go to a store or shop online and get a garment, but fit
customization means waiting. 

We've worked with the 3-D body scanner to look at body shape and how that plays into fit. You see
examples popping up on the market. You can get straight, average, and curvy cuts. I think one day
we'll be able to affordably design clothes that fit well. Thin women's garments are an untapped
market.

Can you describe your creative process?

I try to be a good observer of the world all the time—art, science, current events, music—because
that becomes the influence into the pieces you're designing. Generally, what will spark an actual
project is a competition I want to enter, or an RFP for a grant. Next, you do your background
research—look at 3-D objects, maybe in [the College of Design's] Goldstein Gallery. I try to do mind-
mapping; for example, my thoughts may start with "state fair," then move to "wear" to "hot"
(temperature-wise) to "casual" to "must allow me to eat" to "hide stains or spill-proof" to "pockets to
carry money" to "pants or shorts to sit on ground comfortably." Then, I look at things that influence
the product, such as trends. 

My favorite thing is when an idea serendipitously pops in my head because of everything I've been
thinking about.

What about DHA makes you proudest?

I've worked with students designing for the annual fashion show. Each has to make four or five
pieces. It's exciting and rewarding when they're successful.

Our body scanner has software to make an avatar of anyone. Once, students in a class took their
designs and avatars of their own bodies to the virtual reality lab in Walter Library. They saw their
avatars, wearing their designs, in 3-D and even walked around them. People sometimes ask, why
be in a research university? The answer is, you don't get this kind of cutting-edge experience at the
Fashion Institute of Technology.

How do you run a diverse department like DHA, and what plans do you have?

In DHA, we all look at improving the quality of the near environment. For example, retail
merchandising is part of our department. Those faculty work on consumer perceptions of products,
social responsibility, and helping local retailers reach their markets better. Housing studies looks at
housing as a near environment. One faculty member studies the effects of foreclosure on
neighborhoods. We have designers and social scientists; we do projects together, and students take
classes that have both designers and social scientists. It really is interdisciplinary. 

I want to highlight that as one of our successes and help that component grow and develop. Also, I
want to maintain our reputation for quality programs and being a leader in new pedagogy. For
instance, we were one of first departments at the U to have a formal mentor program for new
faculty.  

My job is to create opportunities, even when resources are diminished. It's challenging.  

Do you have a favorite designer?

Issey Miyake. All his life he has worked to honor and preserve traditional Japanese textile
techniques and uses them as inspiration to push development of new technologies relative to
apparel. One technique he uses is A-POC, a knit tube with garment parts knitted into it that can be
cut into original garment designs, and the technology prevents frayed ends. I think it's important to
hold onto the traditional while pushing the boundaries of technology.
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His Advice for Freshmen

Seek your limits. "Finding
your limits, that is really it.
The more you put yourself
out there, the more you
experience the times you
are uncomfortable, the
more comfortable you
become in other settings."

Value failure. "There's
failure in any success.
Failure is absolutely
necessary."

Follow your passion. "The
thing that you are
passionate about, you are
also going to be the best at.
And you're going to enjoy it.
Finding what you're
passionate about is what is
going to get you through all
the things that you're not as
passionate about—the
smaller things."

Experience the whole U.
"Experience everything the
University of Minnesota has
to offer. The U is a very
different place from high
school. Get out and see
what's out there."

Seeking his limits
September 7, 2011

U undergraduate uses engineering to
follow his passion

By Bill Magdalene

"I barely got into the University of
Minnesota," Scott Morton says. "I
realized I almost didn't have this
opportunity. I knew everyone else
here was super smart. So I was ready
to just work. This is where I need to
make things happen if I want to do
something interesting with my life."

Morton knew he wanted to study
engineering. As a kid he made
contraptions out of all his stuff. "I
would make these things that would
go all over my basement," he recalls. But becoming an engineer would be difficult. "Math classes
were hard," he says. "Nothing was easy."

And then he got his first semester grades. He couldn't believe it. "I got a 3.75. I saw my name on the
Dean's List. I was thrilled. How I thought about myself completely changed." Soon he would become
an honors student and the creative force behind three big engineering projects.

Three big projects
Solar tracker. If a solar panel on a building roof is set in one fixed
direction, then for most of the day it won't face the sun, and it won't
capture as much light or produce as much power. That's why solar
panels on large commercial buildings have trackers. The tracker
actively positions the solar panel so it faces the sun throughout the
day. This increases energy production 30-35 percent.

Morton's big idea was to design a solar tracker so cheap and so
simple that anyone could build it for use on their home. At first he had
no idea how he would do that. He decided to just propose it as an
undergraduate research project and then go out and try to come up
with something. He did.

The tracker he designed is simple. A tiny pyramid sits on the solar
panel. Each side of the pyramid has a photocell that detects sunlight.
The tracker turns and tilts until the pyramid's base (and so also the
solar panel's face) is square to the sun. The tracker is powered by
common 12-volt motor drives, which have been around for 70 years.

Wind turbine. At the end of his freshman year, Morton went to
Scandinavia for a renewable energy seminar. He came back inspired
and found some fellow students working on building a wind turbine—
again using readily available, moderately priced materials. He joined
their group, Innovative Engineers, soon serving as its president.

They built thee wind turbines. Morton travelled to Nicaragua twice,
helping to install one of the turbines in a village that lacked electrical
power. He says, "Just the international experience and seeing that if
you put the time in you can do well in school, that made me think,
'What more can I do?'"

Water turbine. His third research project was at the University's St. Anthony Falls Laboratory,
where he worked to develop a water turbine. The big idea is to generate power without damming a
river, so fish can still swim upstream. The main channel at St. Anthony Falls is one of only three in
the United States with the capability to test such a turbine.

The $25,000 project was successfully completed after six months of intense work. "We had to
redesign it three times," he says. "There are always obstacles and things that happen. And now this
whole new research focus is opening up from that."

What motivates him
Morton isn't motivated by mere technical knowledge. "That is a means to an end," he says. "If I were
sitting in class, just talking about how you control a dc 12-volt drive, I wouldn't be that interested. But
I'm very interested when I want to make a solar tracker work."

He is motivated by the challenge of renewable energy. "My dad always took me camping," he says.
I see a value in nature and the environment. It's a huge issue for the future. And a lot of it falls on
the shoulders of engineers. If I'm going to be an engineer, I want to be doing something that I care
about."

© 2009–2014 Regents of the University of Minnesota. All rights reserved.
The University of Minnesota is an equal opportunity educator and employer

http://www1.umn.edu/news/features/2011/UR_CONTENT_291771.html


UMNews
University of Minnesota

http://www1.umn.edu/news/
612-624-5551, unews@umn.edu

Appealing study spaces, like this one in Room 7, await
students in Folwell Hall.

The flowering of Folwell
September 8, 2011

A historic building reopens after a
renovation

By Deane Morrison

Maybe it's our imagination, but the
gargoyles on Folwell Hall seem to be
smiling these days. And well they
might.

The 104-year-old home of foreign
language and culture instruction
reopened for classes this week after a
yearlong renovation. In celebration,
the University of Minnesota's College
of Liberal Arts (CLA) will host a public
re-opening ceremony at 2:30 p.m.
Friday, Sept. 9, on Folwell's south
lawn. Board of Regents Chair Linda
Cohen, University President Eric Kaler, and CLA Dean James Parente will be on hand to cut the
symbolic ribbon.

Folwell is located at the corner of Pleasant Street and University Avenue S.E., Minneapolis.

Serving 12,000 students a year, Folwell now has several dedicated student study rooms, convenient
laptop recharging stations, and student-oriented spaces consolidated in the two lowermost floors of
the building.

Other new features include added elevators, an accessible connection to the University's tunnel
system, fire safety features, bathrooms on every floor, and, possibly most noteworthy, a quiet central
HVAC system that replaces enormous, noisy window air conditioners that made language learning
especially trying during warm weather.

Take a sneak peek at the new Folwell at these image galleries:

• Interior photos  

• Historical, interior, and exterior photos
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In Roy Gaddey's course on operating a nonprofit
organization, students are organizing a number of fund-
raising events—all for the benefit of Twin Cities–based
charities—like a special movie night at Midway
Stadium.
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A net profit for students ... and the
community
September 9, 2011

Yearlong practicum gives U students
the chance to operate a nonprofit
organization

By Rick Moore

Roy Gaddey knows the importance of
tangible professional and business
experience. He has it in spades
himself, having been a vice president
of business development for a
Fortune 500 company, the owner of a
sports marketing firm, and a real
estate developer.

So when he returned to the classroom
—Gaddey teaches business and
marketing education and sports
marketing—he schemed of a way to
take student learning far beyond the
realm of textbooks.

His brainchild is “BIE 4420: Practicum
in Non Profit Organizations”—a
yearlong course that enables students to start up and operate their own 501c3 corporation. 

The first cohort of students began the course last spring, and while most U students are now easing
into a new semester, Gaddey’s class is gearing up for a flourish of fundraising activities. The biggest
is “Movie Night at the Midway” on September 24—an effort to gather the largest crowd ever in the
United States to watch a movie outdoors. 

Record crowd or not, the more people who come watch the director’s cut of Avatar that evening will
mean more money to benefit the Kevin Love Salvation Army Winter Coat Drive. All of the proceeds
of the events held by the nonprofit organization—“Students Impacting Communities”—go to benefit
charitable programs chosen by the students.

Not a textbook course description

In other courses, Gaddey has tried to augment theory with significant “real-life practical experience.”
But for his yearlong practicum he went a step further with the notion of establishing the 501c3
corporation—not at all affiliated with the University.

The idea was for students to “learn the planning, get involved with actually doing the sales and the
marketing, and learn all these things hands on, [all] to give them a little bit more than what an
internship would give them,” Gaddey says. “We want them to experience everything—the good, the
failures, everything—and then we also want them to get involved in the outreach … so everything
we raise we give back.”

The goal for 2011 is to raise at least $200,000 in funds that will be distributed to charities—chosen
by the students—in and beyond the Twin Cities. In addition to the Kevin Love Winter Coat Drive,
other beneficiaries include Toys For Tots, area homeless shelters and food drives, and two
University-based organizations—Habitat for Humanity and One Million Books for Gambia. 

Students appreciate the experience

Jenna Manzetti, a senior sports management major from Green Bay, Wisconsin, appreciates the
hands-on nature of operating the nonprofit. She’s been responsible for creating the web site and for
some of the social media efforts. 

“It was a great chance for me to pair the business course with getting the nonprofit up and running,”
Manzetti says. 

With the lion’s share of classes, most of the learning happens in the classroom, with the exception
of the occasional internship, she notes. “This class is all in one. You learn it, you apply it, and you
actually do it.”

“One of the main reasons I got into the class is for the networking,” adds Tanner Londo, the project
manager for the movie event at Midway Stadium. “Now that we’re starting to run the events I’ll have
a chance to meet more influential people—people you’ll want to network with.”

Londo also found the traditional textbook aspect of the practicum—which explained the ins and outs
of creating a nonprofit and developing a business plan—beneficial, to say the least.

“Normally I sell my textbooks back, but I’m definitely keeping the two course books we got for this
class,” he says.

Beyond ‘Movie Night’

Of course, with any new start-up there are bound to be a few kinks, and Students Impacting
Communities hasn’t been immune. A couple of events had to be cut due to lack of preparation time
and capital, and the aspirations for the movie event had to be scaled back. The original goal was to
set a world record for attendance, then an event in Brazil drew “27,000 and some change,” jokes
Gaddey. “Midway Stadium doesn’t handle 27,000, so we had to switch it from going after a
Guinness Book record to a U.S. record.”

“It’ll be a good experience whether we break the record or not,” he adds. “It’ll raise a lot of funds.”

Londo gives the course high marks, and thinks it will be beneficial for future University students—
and the organizations they touch. 

“It’s only going to get better [in the future],” he says. “A couple years down the road, it can be a
really big thing in this community.”

Anyone interested in attending Movie Night at the Midway can purchase tickets through the Saint
Paul Saints box office website. Use the code UMN to receive a 50 percent discount for tickets.
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Sharon Jansa, seen here with a non-snake-eating
mouse opossum, is an associate professor in the
Department of Ecology, Evolution and Behavior in the
University of Minnesota's College of Biological
Sciences and curator of mammals at the University's
Bell Museum of Natural History.

Of possums and pit vipers: an evolutionary
duel
September 12, 2011

A case study in how evolution works

By Deane Morrison

Whoever heard of a mild-mannered
marsupial like the Virginia opossum
eating rattlesnakes?

Rattlesnakes strike with lightning
speed; yet certain opossums not only
survive, but go on to eat the snakes.
How do they do it?

In a new study, University of
Minnesota researcher Sharon Jansa
and colleague Robert Voss of the
American Museum of Natural History
show that rapid evolution of a blood
protein keeps the Virginia opossum
and related species one step ahead
of evolutionary "upgrades" in the
potency of the viper's venom. 

Published in the journal PLoS ONE, the work injects a new element into the story of the perpetual
"arms race" between predators and prey, in which each continually evolves new offenses or
defenses to thwart the other's arsenal. It also lays bare the nuts and bolts of evolution, showing
how, although invisible, rapid evolutionary changes in just one protein can make a big difference in
what an animal eats and what predatory attacks it can survive.

It was already well known that pit viper venoms evolved quickly. Previously, evolutionary biologists
seeking the explanation had looked at the blood proteins of prey animals like rodents. But they
could find no evidence of rapid evolution among potential genes for venom resistance, and thus no
force that could be driving the evolution of snake venom.

The work of Jansa and Voss produces the evidence and shows that the right place to look was not
in the mammals and birds that snakes stalk, but in the unobtrusive opossums that stalk the snakes. 

"It's not every day you get a ringside seat to watch evolution in action," says Jansa, the curator of
mammals at the University's Bell Museum of Natural History. "We have here a nice case of co-
evolution between a mammal and its potential prey. 

"What's cool about it is the evolution of molecules. Snake venom evolves incredibly rapidly, and
opossums are probably evolving in response."

The arsenals

Jansa and Voss began by studying the genomes of opossums, looking for similarities and
differences among species that could help in constructing an evolutionary tree for them. They
noticed that in the "tribe" of opossums that eats pit vipers—a group of venomous snakes that
includes rattlesnakes—the gene for a certain blood protein was riddled with mutations.

But not just any mutations. There are two basic kinds of mutations. Some are silent; to visualize this,
imagine a gene sequence as a radio script. Changing a script so that "two" becomes "to" or "too"
won't change the meaning to a listener. Likewise, in genetics, some mutations in DNA are "silent
substitutions," in which one DNA building block is substituted for another but the change has no
effect on the amino acid composition of proteins. 

In contrast, mutations called "replacement substitutions" not only alter the genetic instructions—like
changing "two" to "twenty"—but also replace one amino acid with another; this can have a profound
effect on the behavior of a protein.  

In Jansa and Voss's case, the protein was von Willebrand factor, a key element in blood clotting and
a target of rattlesnake venom. Among the snake-eating opossums, the gene for von Willebrand
showed a high proportion of replacement substitutions compared to silent ones.  

That doesn't mean the gene is mutating faster; mutations are largely random events. But when
many replacement substitutions in a single gene have become the norm in a population, it's a sign
that those mutations give their bearers an advantage.

"We think it's Darwinian, or positive, selection, which means the mutations increase the probability
of survival," says Jansa. "In most molecules, silent substitutions far outpace replacement
substitutions. What's unique about the snake eaters is that they have an elevated rate of
replacement substitutions in the gene for von Willebrand factor. This is strong evidence for positive
selection."

So it goes like this: A rattlesnake venom gene mutates and becomes more potent against von
Willebrand factor. This means some former snake-eating opossums will lose their resistance and
succumb to rattlesnakes. But thanks to the rapid mutation of opossum von Willebrand factor, others
will have a new, resistant version of the factor and so will survive being bitten. They will keep on
eating rattlesnakes, and the gene for the new von Willebrand factor will spread. This sort of back-
and-forth is known as an evolutionary arms race.

It's about food

The evolution in opossum von Willebrand factor is essentially an adaptation that affects what the
animals can eat.

'It's like the difference in dentition for eating meat vs. nectar vs. mollusks—the dentition is different
for herbivores and carnivores," says Jansa. "But these opossums are generalists—they eat anything
—so they don't have specialized dentitions. We seem to have found a molecular adaptation, instead
of a dental adaptation, that enables them to expand their diet."
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President O. Meredith Wilson at the end of the
academic processional in 1961.

Photo: courtesy University Archives

Of presidents and inaugurations
September 14, 2011

Historian shares tales of U presidents
past

By Rick Moore

Things have changed a bit on campus
since William Watts Folwell (later
nicknamed “Uncle Billy”) became the
first president of the University of
Minnesota shortly after the Civil War.
For starters, there’s more than one
building. And there are a heck of a lot
more than 18 students.

But despite more than a century and
a half of spectacular growth and
change, we find ourselves on the eve
of President Eric Kaler’s inauguration
struck by how few times we’ve had a
new president at the state’s flagship
university. In 160 years, Kaler is just
the 16th.

So, now seems to be a good time to take a brief look at some presidents—and inaugurations—from
the first century or so of the U. And who better to consult than Ann Pflaum, the University historian
who has been around campus since her grad school days in the mid-1960s.

The early years

One of the University’s more prominent figures was Folwell, who became president in 1869 at age
36. 

Credit Folwell with creating an early template of the U’s business card. 

“He had visited Europe before the Civil War and had gotten the idea of the German research
university,” says Pflaum. “That was in his mind as he envisioned a research university [at the U].
There were hardly any in the world, so his vision was an amazingly insightful thing, although it was
very controversial with faculty who would have preferred a small liberal arts college.”

Folwell stepped down to become professor of political science and a librarian, and spent many
years putting together a four-volume history of Minnesota. “Considering that he did not have a
Ph.D., it is one of the most wonderfully documented histories of the state, and every serious scholar
has a copy of all four volumes of Folwell,” Pflaum says. “He was an amazing person to set the
stamp on the University and the history of our state.”

The second president, Cyrus Northrop, came from Yale University. One of his points of pride,
Pflaum says, was that “Northrop personally knew every U.S. president from James Buchanan to
Woodrow Wilson (except for James Garfield) and he had William Howard Taft as a student at Yale.

“He was very popular, the move toward the research University continued, and it didn’t seem to
strike the waves it did under Folwell,” says.

Another notable figure was Lotus Coffman—like Bob Bruininks, a dean of the College of Education.
During Coffman’s tenure, two signature structures were built: Memorial Stadium and Northrop
Auditorium. 

“He was also a strong supporter of students, and Coffman Union was appropriately named in his
honor,” Pflaum says. Coffman died in office in 1938. 

James L. Morrill assumed the presidency at the end of World War II.

“One of the most interesting things about his administration was that it began with a conference on
how America could help rebuild the post-war world,” Pflaum notes. “Presidents of very prestigious
universities contributed, and I think it shows the maturity of the university of Minnesota that it was
chosen for this role.” 

President O. Meredith Wilson oversaw the building of the West Bank campus to accommodate the
huge population influx of Baby Boomers. He was also first president to live in Eastcliff, the official
residence of all presidents since. Wilson and his wife had six children, and Pflaum recalls an
anecdote from a story describing life at the house: “The phone often rang at Eastcliff but it was
never for the president.” 

From chicken pie to missing speeches

What about presidential inaugurations, these events we’ve only experienced about a dozen times at
the University of Minnesota?

“They take place up to a year after the person has assumed office, and there’s no particular tradition
as to what date they have to be [held by],” Pflaum says. 

One took place in the third floor of Old Main, the original campus building that burned to the ground
in the early 20th century. Two inaugurations—for Northrop and Vincent—were held at the Armory.
From Morrill through Bruininks they were held in Northrop Auditorium. 

Three presidents didn’t even have inaugurations. In two cases that was because of world wars
drawing attention away from such ceremonies; also there was no inaugurations when Guy Stanton
Ford assumed office after Coffman’s death.

The most elaborate inauguration from eras past was likely the one for George E. Vincent in 1911. It
included a torchlight parade (with 6,000-8,000 students and alumni torchbearers) and fireworks. The
post-inauguration dinner, held at the farm campus, offered 1,400 guests a menu of  “fruit on the
table, fruit cocktail, chicken pie, baked potatoes, combination salad, minced pie, pumpkin pie, and
coffee,” notes Pflaum.

President Magrath strode to the podium in 1974 to give his inauguration speech, only to find that the
necessary paperwork—the speech itself—wasn’t there. Apparently Governor Wendell Anderson had
picked up Magrath’s speech by mistake. 

That’s enough to make any new president sweat through his gown.

“The president came to the podium and could find no speech,” Pflaum says. Finally, Governor
Anderson returned to the podium with the speech and is believed to have whispered, "I just wanted
to shorten the ceremony.”

So beware, President Kaler.
 

For more information on Kaler’s inauguration activities, visit the Inauguration page on the
President’s website.

In conjunction with the inauguration, there is a special photography exhibit in the gallery adjacent to
Coffman Theater. The collection features all 16 U presidents, including President Kaler, as well as
some inauguration scenes.This exhibit is brought to you by University Archives, University
Relations, and Student Unions & Activities.
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During the week of his inauguration, Eric Kaler takes on
a whirlwind of activities to call attention to the ways the
University of Minnesota supports the state and its
people.  

Photo: Patrick O'Leary

Inaugural week in preview
September 19, 2011

A capsule summary of President
Kaler's activities

By Deane Morrison

In the week of his inauguration,
President Eric Kaler will undertake a
round of activities to underscore his
commitment to the University of
Minnesota's many roles in supporting
the human and economic forces
driving the state.

Super Tuesday

The bulk of his community activities
come Tuesday, September, 20, as he
and spouse Karen Kaler leave
campus to see first hand how the
University supports agriculture,
science and industry, the arts, and the
broader community.

Tuesday's highlights:

• Visit to a metro-area dairy farm, where he'll hear from students about their interest in agricultural
education at the University and its importance in keeping the state's agricultural backbone strong.
Members of the farm family will talk about their work with the University to create intersections
between the urban and agricultural spheres.  

• Meeting with health, science and industry leaders. Kaler will greet leaders of the business
community and learn about the ways University expertise helps businesses keep their technological
edge. A major theme will be how University faculty and other researchers are helping to develop the
state's biosciences industries.

• Visit to the U's Urban Research and Outreach Engagement Center, North Minneapolis. Kaler will
hear how the University collaborates with communities to solve problems to enhance their health,
vitality, education, and economic development in the Twin Cities and across Minnesota.  

• Guthrie Theater visit. Kaler will talk with representatives of major Twin Cities arts and cultural
institutions, plus University arts department chairs. Among the topics: the U of M/Guthrie Theater
BFA Actor Training program, which combines academics with training at an outstanding professional
theater.

• Change of pace: Tuesday evening, Kaler will throw out the first pitch as the Twins take on the
Seattle Mariners.

Campus crawls

In a series of campus crawls that week, Kaler will interact with students, faculty, and staff on the St.
Paul, East Bank and West Bank sections of the Twin Cities campus.

• St. Paul: Kaler tours the College of Biological Sciences, the College of Food, Agricultural and
Natural Resource Sciences, the Institute on the Environment, the University of Minnesota Extension
Service, the College of Continuing Education, and the College of Veterinary Medicine. Monday,
September 19.

• Academic Health Center (East Bank): Demonstrations by students in the health-related disciplines
of the U's Academic Health Center. Monday, September 19. 

• West Bank: Meetings with students from the Carlson School of Management, the Law School, the
Humphrey Institute of Public Affairs, the College of Liberal Arts (CLA), and libraries. He'll also visit
the School of Music for a lesson in conducting. Wednesday, September 21.

• East Bank: Kaler visits the College of Science and Engineering, the College of Design, the College
of Education and Human Development, and CLA. Wednesday, September 21.

Late-week events

Following the last campus crawl, Kaler will host a reception for leaders from the University's
Crookston, Duluth, Morris, and Rochester campuses.

His inauguration will take place at 11 a.m. Thursday, September 22, in Ted Mann Concert Hall,
followed by a public reception at 2 p.m. in Coffman Union.

The Kalers will wrap up the week on Saturday by attending the Gopher football game vs. North
Dakota State.

For more on inaugural week, visit the inauguration website. 

Watch the inauguration live at umn.edu. Pre-show begins at 10:45 a.m.
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Preview of Parents Weekend
September 20, 2011

By Emily Lammers

Note: Registration is required for Parents Weekend; late registrations accepted through Thursday,
September. 22. Questions? Contact pweekend@umn.edu.

Parents Weekend is for checking in, checking up, and checking out … of the stressful work week
that is. Parents Weekend is meant to be a fun, educational, and enjoyable experience for students
and parents to share together.

Friday is the day to check in and pick up the final Parents Weekend packet with the most up-to-date
schedule for the weekend, as well as other important information. Tours of the Smart Learning
Commons in Walter Library and the Andersen Library will take place early on in the day, so arrive
early to spend some time exploring the many secrets these libraries have hidden within. 

After touring the library collections, head over to the Science Teaching and Student Services
Building to listen as speakers explain how to navigate such confusing topics as learning abroad,
housing (both on and off campus), career planning, and commuting. Following the workshops,
parents of freshmen and sophomores are ured to sample the student fare at one of the residence
hall restaurants. 

Juniors and Seniors and their families are encouraged to attend the Junior-Senior Dinner, located in
the Mississippi Room, where they can learn what it takes to prepare for the 21st century job search.
Later in the evening, Gophers After Dark will host several activities, such as a photo booth, popcorn
bar, and outdoor movie.   

Saturday is jam packed with stimulating and entertaining performances, speeches, and activities.
The morning starts off with a welcome from Vice Provost for Student Affairs Jerry Rinehart and
Parent Program Director Marjorie Savage. Following the welcome, the Gallup Company's
representative, Mark Pogue, will give parents an introduction to the Strengths Quest initiative, which
is becoming prominent on the U of M campus and around the country. The new president of the
University, Eric Kaler, as well as his wife, Karen Kaler, will speak to parents about issues they and
their students face in academia today. 

After their talks there will be a quick break for lunch before an electrifying performance by the
Physics Force, a troupe of physics teachers and instructors who use themselves as objects in
physics experiments. The Great Campus Quest will follow immediately, so try to absorb some of the
instructors' brain power to figure out the clues. Let your competitive side continue through the
evening as Gophers After Dark offers games like Bingo and Family Feud.

Emily Lammers is a junior in the College of Liberal Arts.
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This artist's rendering depicts planet Kepler 16b and
the two stars it orbits. 

Image credit: NASA/JPL/Caltech/R. Hurt. Wikimedia
Commons

Starwatch October 2011
September 21, 2011

By Deane Morrison

Take advantage of the clear, crisp
nights to watch October's celestial
show. Headliners this year are Mars
and the moon.

About two hours before dawn on the
1st, grab your binoculars and look to
the east. You'll see the bright star
Regulus, in Leo, and above and
slightly to its right the reddish beacon
of Mars. On that morning, the Red
Planet appears in the midst of the
lovely Beehive star cluster of Cancer
—a stunning sight.  

Mars is a planet on the move,
however. Throughout the month it
pushes on toward Regulus, and in
November the planet and star will
have a close encounter.

Jupiter is high and even more brilliant than usual, overpowering everything else in the sky with it.
The planet is at opposition on the 28th, when Earth glides between the planet and the sun. At that
time Jupiter will appear opposite the sun in the sky, rising around sunset and setting near sunrise.
No need to worry about finding it; if you go out later than an hour or so after sunset and face toward
the south, it will be obvious.  

The full hunter's moon will be a beauty, rising the evening of the 11th, only three hours before true
fullness. This moon gets its name from the proximity of hunting season, which follows the fall
harvest and the fattening of deer.  

The Great Square of Pegasus reaches its highest point in the south during the prime evening
viewing hours. Look just below it for the dimmer but pleasing Circlet of Pisces, representing one of
the fishes in the constellation. The bright star far to the south is Fomalhaut, the mouth of Piscis
Austrinus, the southern fish. 

The Summer Triangle of bright stars still lingers high in the west after sunset. Recently, while
searching the sky for extrasolar planets, NASA's Kepler space telescope discovered a Saturn-sized
planet orbiting not one but two stars about 200 light-years from us. The stars circle each other at a
distance of about 20 million miles while the planet, Kepler 16b, orbits them from a distance of 65
million miles from the center of the system.

Living on such a planet, you would see two stars—one big and orange, the other small and red—
rise and set every day and sometimes even barrel right past each other. And, of course, you would
cast a double shadow. No wonder Kepler 16b immediately picked up an unofficial moniker:
Tatooine, after "Star Wars" character Luke Skywalker's home planet, which also orbited two suns.

October closes with Halloween, an ancient Celtic holiday marking the start of the dark half of the
year. On that night, evil spirits that had been cooped up for six months (since May Day) were set
free upon the world. Woe to farmers who had not harvested their crops by then, for the spirits were
sure to spoil them. Offerings of food and bright lights to ward off the spooks turned into our tradition
of trick-or-treating and lighted jack o' lanterns. Halloween, known to the Celts as Samhain (rhymes
with CHOW-when), was one of four cross-quarter days falling midway between an equinox and a
solstice.

The University of Minnesota offers public viewings of the night sky at its Duluth and Twin Cities
campuses. For more information and viewing schedules, see: 

Duluth, Marshall W. Alworth Planetarium: www.d.umn.edu/planet 

Twin Cities, Minnesota Institute for Astrophysics (during fall and spring semesters):
www.astro.umn.edu/outreach/pubnight 

9/22/11 Contact: Deane Morrison, University Relations, (612) 624-2346, morri029@umn.edu 

Find U of M astronomers and links to the world of astronomy at http://www.astro.umn.edu.
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Fulfilling a promise
September 23, 2011

New U of M president focuses on the
future of Minnesota's students

By Bill Magdalene

In September 1978 Eric Kaler, soon to
turn 22, arrived at the University of
Minnesota. The son of a working
class family, he'd found a path to
becoming a graduate student in the
world's best chemical engineering
program. …

In Ted Mann Concert Hall, the
morning of September 22, 2011,
moments after being inaugurated as
the University's 16th president, Kaler
spoke of that first arrival, and of the
University's excellence and the public support that gave him access to it.

Excellence and access, "those two foundational stones for the prosperity of Minnesota, have never
been more at risk," he said. "That's why I am devoting this next chapter of my life to the mission of
this University, and to the future of its students."

He quickly added that the challenge is bigger than one person. "I can't achieve excellence alone,
not in these unusual times, not amid increasingly scarce resources, not across this vast
organization," he said. "I'm asking you, students, faculty, staff, elected officials, business leaders,
alumni, and citizens of Minnesota, to join me to move this university forward."

Student stories
Kaler shared stories about two other, more recent, U of M students.

Ifrah Esse graduated with a degree in sociology in 2008, only 12 years after emigrating with her
family from a Kenyan refugee camp. When she arrived in the United States she didn't know English.
In high school she set a goal to go to the University of Minnesota. She worked full time while at the
U and received grants and scholarships. Today she's a sourcing specialist for Target, working with
vendors worldwide. Three of her siblings have also graduated from the U, including a brother who
recently graduated from the Medical School.

"My friends," Kaler said, "we don't do any better than that. She is an example of how this state's only
land-grant university fulfills its promise."

Kenny Deutz grew up on his family's farm near Marshall, Minnesota. He has wanted to be a
veterinarian since kindergarten. He came to the University of Minnesota to achieve that goal. A few
months ago, right after his freshman year, he was accepted into the University's accelerated
veterinary degree program. He'll complete his training in seven years, instead of the standard eight.

"Across the nation, there's an acute shortage of large animal veterinarians," Kaler said. "As the only
veterinary college in the state, the University of Minnesota has an obligation to help meet this
shortage. It allows young people like Kenny to give back to his community, and live [his] dream."

Minnesota's research university
We should care about having a research university in our backyard, Kaler said, because the
University is "home for the innovation that makes Minnesota work." He said that, while he couldn't
guarantee that the next life-saving bone marrow transplant or new strain of soybeans would be
developed at the U, "I can guarantee you this: If we don't … support the best young minds, we
absolutely will not discover new things. Instead, we will wither as a university. We will decline as a
state."

Discovery extends far beyond the laboratory, he said. "Our students get a core liberal arts
education. They gain knowledge of cultures and languages, as well as the ability to think critically
and communicate effectively. The ability to reason and criticize is essential to our democracy and
civil society."

Changing the academic culture
Inscribed above the columns of the University's Northrop Auditorium are these words: "Founded in
the faith that men are ennobled by understanding. Dedicated to the advancement of learning and
the search for truth. Devoted to the instruction of youth and the welfare of the state."

Kaler called those words—early-20th-century gender bias aside—"an enduring description of the
University's noble mission."

Then he told a true story about those words. The story boiled down to an inscription committee, an
inscription consultant, and 12 years to draft 33 words. It got a big laugh, yet his conclusion was
pointed: "I hope this story is inspiration for a culture change, a re-set that drives us to be more
entrepreneurial, less risk-averse and better partners," he said. "We must reduce bureaucracy, focus
on shared values, and pick up the pace."

He promised that under his presidency the University would reduce the cost of administration "every
single year" and would "re-examine the academic programs we offer, the centers and institutes we
support, and the methods of engagement we use."

Strengthening relationships in tough times
Kaler said the University must better define its partnership with the Minnesota State Colleges and
Universities. He pointed to the pivotal role that philanthropic, business, and community partnerships
must play in defining the U's future excellence. He called out to alumni: "We need your energy.
Please consider how you can best give back."

"Poverty in Minnesota is at an all-time high," Kaler said. "For those of us who have benefited from
the generosity of others, and to whom so much is given, contributing to this university will go a long
way to preserving our shared values of access and excellence." He then mentioned the
establishment that same day of the Kaler Family Scholarship Fund to support four scholarships for
undergraduate students each year.

A great university "must actively pursue diversity," Kaler said. "A student who, by accident or by
plan, has a narrow and homogenous education will be spectacularly ill-equipped to succeed in a
modern life."

He noted that by 2035 almost half the citizens in the Twin Cities metro area will be people of color,
"yet Minnesota has one of the nation's largest achievement gaps between students of color and
white students." He promised to partner with K-12 leaders and others to close the gap.

"We all bear responsibility," he said.
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University of Minnesota researchers and science-based
businesses are bonding to help the state reach its
potential.

Planning for tomorrow

In the past year, Vice
President for Research
Timothy Mulcahy served on
the Minnesota Science and
Technology Authority, which
drafted a strategic plan to
strengthen science- and
technology-based industry
in Minnesota and prioritize
investment.

“We came up with a plan for
how Minnesota can foster
entrepreneurship, remove
barriers to creating new
businesses, and develop
the workforce that will help
the state compete in the
21st century economy,”
Mulcahy says.

From bench to business
September 26, 2011

The U of M and businesses help each
other flourish

By Deane Morrison

When she accepted the grand prize at
the 2011 Minnesota Cup competition
this month, Marie Johnson cemented
yet another link between the
University of Minnesota and the
community of businesses based on
scientific and medical research.

A statewide competition that rewards
entrepreneurs with “breakthrough”
ideas, the Minnesota Cup honored
Johnson and her company, AUM
Cardiovascular, for developing a
hand-held device to detect coronary
artery disease. The device has,
apparently, already saved a life. 

Johnson, who received a doctorate in mechanical engineering from the University, is an example of
how knowledge and know-how regularly flow between the U of M and businesses. Those
relationships create products and services that fuel the economy in addition to helping those who
benefit from them directly.

At a September 20 event with business leaders, University President Eric Kaler underscored the
importance of maintaining and extending close ties between the U of M and businesses.

“We are an engine of discovery, an engine of innovation, but that engine doesn’t move the car
forward until it’s hooked to a transmission and a set of wheels, which you guys are able to do,” the
president told the gathering.  

The flow isn’t one-way, of course. Industries have a long history of collaborating with University
researchers and supporting research in areas that interest them. In fiscal year 2010 that support
totaled $35.4 million.

The U’s Office of Technology Commercialization guides University
discoveries through the process of becoming patented and licensed to
startups or established companies; this is a major avenue for
“translating” research-based discoveries into marketable products,
services, and jobs. Patent filings from University research rose from
51 in FY 2007 t0 66 in 2010; during the same period, the number of
University-spawned startups rose from four to eight.

An indication that a collaboration has produced a marketable product
is a revenue-generating agreement between the U and a company;
the number of such agreements jumped from 281 in FY 2008 to 306
the next year and 399 in FY 2010.

One formal collaboration is IPRIME, a University/industry partnership
at the U of M based on two-way knowledge transfer and support of
basic collaborative research on materials. A consortium of more than
40 companies, IPRIME works with some 54 faculty members and also
helps students gain experience at member firms.

Success stories

The stories of how University research has benefited business span
virtually every field, from life sciences to agriculture, mathematics, and technology. Here are a few:

• Over the past five years, the anti-HIV drug Ziagen, the University’s most successful drug patent,
has generated close to $350 million in revenue. 

• In 2007 the U hired Gunda Georg, a star researcher with business experience who now heads the
Institute for Therapeutics Discovery and Development and chairs the Department of Medicinal
Chemistry in the College of Pharmacy. Among her contributions, she has altered the chemical
makeup of a plant substance to produce a drug-like compound called Minnelide, which holds
promise against pancreatic cancer and is now being scaled up for a phase 1 clinical trial. The
ultimate goal is to provide safe, effective drugs to the pharmaceutical industry.

• James Collins, a professor of veterinary population medicine, invented an effective vaccine for
porcine reproductive and respiratory syndrome, a disease that has devastated the nation’s pork
producers.

• In southeastern Minnesota, a startup called Rushford Hypersonic is now making coatings for tools
and car parts, building on technology developed by Steven Girschick, a professor of mechanical
engineering.

The Medical Devices Center is a hub of activity for developing new technologies. Every year it
brings in a new class of young, professional Innovation Fellows and gives them top-notch training
and experience in developing devices that are both effective and marketable. (Johnson, the former
director of the fellows program, left to devote herself to AUM Cardiovascular.)

In the realm of agriculture, University research on many economically important crops, including
wheat, soybeans, and corn, is supported by growers’ organizations. The Minnesota apple industry
received a welcome boost when researchers at the University’s Landscape Arboretum bred the
popular Honeycrisp apple. Fruit breeding at the U has produced countless new varieties, including
several grapes that—along with U expertise—lend support to vineyards around the state.

The University also runs the Minnesota Technical Assistance Program, which provides help to
companies with specific problems. The U’s Carlson School of Management, besides training future
business leaders, runs Carlson Executive Education, a program that collaborates with organizations
to give their leaders essential business knowledge and skills. And the U’s Institute for Mathematics
and Its Applications pairs University postdoctoral researchers with industries facing problems that
require a first-rate mathematical mind to solve.

Nor is the Twin Cities campus the only place businesses can turn. For example, the Natural
Resources Research Institute on the Duluth campus helps private industry succeed in an
environmentally responsible way.  

These are just a few examples of how the University supports the business world, and vice versa.
The “bottom line” is that the U works hard to bring its expertise and discoveries to people with the
skills to make the most of them, to the benefit of the state and the world.
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Ness Madeiros, a native of Bermuda, is in her second
year of graduate work at the School of Kinesiology. She
says she's particularly interested in "motivating non-
active people to enjoy physical activity," especially
youth.
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Putting her best (bare) foot forward
September 26, 2011

U student running marathon barefoot
to fund cleft surgeries for needy
children

By Rick Moore

Ness Madeiros doesn’t know what
possessed her to start running around
barefoot. One day she just took her
shoes off and took to the streets.

“It lasted about five minutes and then
the bottoms of my feet hurt, so I went
home,” Madeiros laughs. “And then
the next day I tried for six, and then I
just built up that way.”

She’s certainly not the only person in
the world who runs barefoot, but her
preference has its limitations,
especially in Minnesota.

What makes her pursuit noteworthy is
that Madeiros, a graduate student in
kinesiology, is attempting to run the entire Twin Cities Marathon barefoot, and along the way she’s
raising money to fund surgeries for children in developing countries who need cleft lip and palate
repair. 

Madeiros has friends back in her native Bermuda with a 5-year-old son born with a cleft lip and
palate. Since his parents have financial resources, he received surgeries as an infant and will
continue to have the necessary care to live a normal life. 

“I was just thinking about kids who don’t have those resources,” Madeiros says. “I thought if I can
raise a little bit of money, a bunch of kids who wouldn’t otherwise have surgery will be able to eat
and speak and go to school and be a part of society, [a chance they otherwise wouldn’t have].” 

She also began writing about her goals, her divergent training methods, and the reactions she
encounters when running around town. Her entertaining blog is called “Barefoot for kids: Raising
money and awareness through shoeless-ness.” Here’s an excerpt:

… It’s 7.30 am and already 87 degrees with nearly 80% humidity—the kind of weather where, if you
think too hard, you’ll break a sweat. I am nearing the end of my 400m intervals and have been in the
hurt box for about half an hour, so I am dripping with sweat, struggling for air, and completely in the
zone. I have my Ipod blaring in my ears and, during my 90 seconds of resting [read: trying
desperately to accommodate my body's need for oxygen] a woman approaches me and says
something. I remove my earbuds and ask her to repeat herself. ”Comfortable” she says, “Is it
comfortable to run with bare feet on the track?”

I stare at her, utterly confused. After 30 minutes of a sauna-hot interval run, the word “comfortable”
doesn’t have any meaning for me. I can’t even begin to recall what it means. It’s like she’s talking
another language with this foreign word “comfortable”. I stare at her for a few more seconds while
my brain catches up. At last I remember the word and realize that she is referring to the bouncy
surface of the track. ”Yes” I reply. ”Yes, it’s quite comfortable.”

Blissfully barefoot

While it may not be for everyone, running barefoot seems to have become a part of Madeiros’s fiber
—a second skin, if you will.  

“The ‘problem’ with barefoot running is it’s kind of addictive. It’s really, really enjoyable,” she says.
“Once you’ve started it’s very difficult to put your shoes back on, so it’s really impractical. Living in
Minnesota, it’s extremely impractical.”

Despite her own comfort level in running barefoot, she’s amazed at how many people react with
surprise, disdain—even anger—when they see her out on the street.

“People get emotional about it,” she says. “They’ll scream out the window, like, ‘Go home and put
your shoes on.’ [But] some people cheer out the window. It’s a mixed bag.” 

Less than two weeks before her big barefoot bash—the 30th Medtronic Twin Cities Marathon—
Madeiros took a few minutes to pose for some photos in front of Cooke Hall. Her exposed feet on a
chilly day drew the attention of some passersby, much as they do when she’s out hitting the
pavement on a training run.

Now if her blog and fundraising goals can draw the attention of a few more generous folks, she’ll be
barefoot and happy.

“The irony of all this is when I was a kid I wanted to be a foot model,” Madeiros laughs. 

In the end, she’s become a model for what you can do with your feet.
_______________

To read stories about the ups and downs of her training or to support the Face Forward Fund, visit
Madeiros’s blog, Barefoot for kids.
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Nick Beste's Man Cave
September 26, 2011

U of M alum's growing business is
based on fun and opportunity

By Bill Magdalene

One year after graduating from the U
of M's Carlson School of
Management, Nick Beste has topped
$1 million in sales with his company,
Man Cave Worldwide.

Man Cave gets guys together for
"meatings"—events where they grill
and eat meat, watch satellite TV, and
play "manly" games at a friend's
house. Part-time Man Cave "guides"
set up the meatings and earn some
extra income while doing so.

Recently, Beste answered questions about his creation.

Q&A with Nicke Beste

When you first imagined Man Cave, what did you hope to create?
We initially wanted to create a way for guys to get together for a backyard barbecue, but since then
it has morphed into something much more than that. It is now not just a backyard barbecue—it is a
man state of mind and getting together with the guys again to do what you do, whatever it is you do.

What has been the biggest challenge?
The hardest part is managing the long-term brand vision with the short term executional stuff. It is
very easy to get bogged down in the day-to-day grind and forget about the long term vision.
Likewise you can spend all day in the clouds and forget that someone actually has to execute the
grandiose plans you are coming up with!

Why is Man Cave important?
Because Man Cave gets guys together—it keeps them connected. In this day and age everything is
so fast paced and relationships are so virtual that real human interaction with your friends is a way
of the past. We are changing that.

Why the University of Minnesota?
I really wanted to go to Carlson. It is one of the top business schools in the country and especially
the Midwest. I also always loved Minneapolis. I grew up in North Dakota, so we always viewed
Minneapolis as this place of constant fun and opportunity. I knew I wanted to start my own
businesses and Minneapolis seemed like a great fit for that.

How has your U of M experience helped you?
The Holmes Center for Entrepreneurship was incredible. John Stavig is the Director there and
without him we wouldn't have been able to accomplish any of this. I think that the actual in-
class/textbook materials helped me pass tests at the time, but the things I learned from my
experiences with John and the center were far greater than that—they will help me pass "tests"
while running my businesses for the rest of my life. We did actual hands on things where you had to
"do" whatever it was that you were supposed to be learning—now that was powerful!

Advice for undergraduates?
Go and get whatever it is that you want. Don't just sit back and do whatever everyone else is doing.
Figure out what you want and then go get it with relentless perseverance. You can do whatever you
want in this world so make it happen! Why wait! Read books about the people that you aspire to be
and learn from their successes and failures. They were someone just like you one day, so why can't
you accomplish the same thing?
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Five generations strong
September 27, 2011

Inauguration week visit celebrates U
partnerships with broader community

By Bill Magdalene

Fran and Mary Ann Miron and their
six children are the fifth generation to
work and live on their family farm,
established in 1887 in Hugo,
Minnesota. Today the family milks 100
Holsteins and raises corn, soybeans,
small grain, and alfalfa and grass hay
on 280 acres they own and another
500 they rent. Also living on the farm
are Fran's parents, Marcel, 94, and
Clara, 90—five of their nine children
earned degrees from the University of
Minnesota.

On September 20, 2011, University of Minnesota president Eric Kaler visited the farm. The
inauguration week event showcased and celebrated ways the University and Minnesota's broader
community work together. In early August, soon after becoming president, Kaler toured southern
Minnesota, visiting Marshall, Worthington, and Lamberton, and attending Farmfest near Redwood
Falls. On that trip Kaler emphasized agricultural innovation as key for Minnesota. "When you
innovate, you drive the economy forward," he said.

Committed to farming and education
Fran (B.S. '76, agricultural education) and Mary Ann's six children carry on the family's commitment
to farming, and to agricultural education at the University:
Michael (M. Ed '08, B.S. '04, agricultural education) teaches agricultural education at Forest Lake
Senior High School.
Mark is an elementary school teacher in Lino Lakes.
Paul helps run the farm, in partnership with Fran and Mary Ann.
Ann (B.S. '10, agricultural education) teaches middle school in the Forest Lake system
Kathleen (jr, agricultural education) and Andrew (fr, animal science) are students at the University
of Minnesota.

Committed to community
In 2011, the Miron family established a centennial fund scholarship through the U of M Foundation.
It will support undergraduates who are studying animal science or agricultural education. The family
provides an annual scholarship to a local student studying agriculture through the Community
Scholarship Foundation, where Fran serves as a board member.
Fran, Mary Ann, and their children serve on the boards of the Minnesota Farm Bureau State Board
of Directors, Washington-Ramsey Farm Bureau, Washington County American Dairy Association,
and Forest Lake Agricultural Education Advisory Board.

Suburban, yet proudly rural
Fran has served as mayor of the City of Hugo for 17 years. During that period, Hugo has grown
from a rural community to a suburban city of more than 14,000. Hugo continues to cherish its rural
character. Its comprehensive plan encourages agricultural uses within over half of its 36 square
miles.
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University music education student Tharon Knowlton
helps young musicians at the Ramsey International Fine
Arts Center, a public K-8 fine arts magnet school in
south Minneapolis, through the Learning Through Music
program.

Marimba student Andres Crovetti shows off his artistry to
President and Mrs. Kaler (in doorway) as School of Music
Director David Myers (left) looks on.
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The University's World Music Ensemble, led by Scott Currie,
serenaded President Kaler with "Luckenbach, Texas," a Waylon
Jennings/Willie Nelson song rumored to be a presidential favorite.
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The art of collaboration
September 28, 2011

Artists reach across the U's walls to
mutual benefit

By Deane Morrison

A great work of art has a certain
fluidity, an air of life or movement no
matter the subject. 

So too the artists who create them.
Disliking artificial barriers, they
naturally flow wherever the search for
kindred spirits takes them. 

Many such currents run between the
University of Minnesota and
Minnesota arts organizations,
allowing the talents of students and
faculty to mingle with those of full-time
professional artists to the benefit of
all. 

In fact, the chance to interact with working artists at major institutions and to share their skills with
the very young is a selling point for the U's music, theatre, dance, and art students.

"I intend to be a strong, reliable partner with the arts community," University President Eric Kaler
recently told a gathering of Twin Cities arts luminaries. He called the University "a creative magnet,"
saying that was only so because of its close relationships with area theatres, musical organizations,
art museums, and the like.

Kaler also invited the crowd to the reopening of the U's Weisman Art Museum the afternoon of
October 2.

Taking the stage

For University acting students, it doesn't get any better than landing a part in a Guthrie Theater
production, as recent graduate Ernest Bently did. He'll play Creon's son Haemon in "The Burial at
Thebes," a modern adaptation of Sophocles' "Antigone," which opens October 1.

"It's a rare jewel," Bently says of the U
of M/Guthrie Theater BFA Actor
Training Program, which gives aspiring
actors experience working with the
pros at one of the nation's finest
regional theaters. "It's one of the most
challenging programs I've ever
participated in."

The Twin Cities' Penumbra Theater is
among several that collaborate with the
University. Lou Bellamy, its longtime
director, was a faculty member in the
Department of Theatre Arts and Dance
(TAD) for many years, and the U has
sent many acting, tech, and design
students to Penumbra to gain
experience. This spring Bellamy
directed the premiere of "I Wish You
Love," a play about Nat "King" Cole
and his times by TAD assistant
professor Dominic Taylor.

Dance faculty are also movers and shakers in the arts community. Several run their own dance
companies; for example, TAD department chair Carl Flink (Black Label Movement), dance program
director Ananya Chatterjea (Ananya Dance Theatre), and faculty member Joanie Smith (Shapiro &
Smith Dance). The department also brings in dance professionals like Susana DiPalma,
choreographer and artistic director for Zorongo Flamenco Dance Theatre, and Penelope Freeh,
choreographer and dancer with the James Sewell Ballet, to enhance the student experience.

The art of politics

Before going any further, let's put to rest any notion that only "real artists" work on art projects
outside the campus walls. The fact is, one is hard put to find a department in the College of Liberal
Arts where no faculty or students lend their talents to community artistic endeavors. 

A couple of examples:

• U of M professor of English Paula Rabinowitz  and Walker Art Center film curator Sheryl Mousley
organized "And Yet She Moves: Reviewing Feminist Cinema," a series of 15 films opening at the
Walker in November. It highlights the complex contours of the so-called "second-wave" of the
women's movement and gives a nod to the resurgence of interest in female filmmakers during the
'70s. It's the Walker's fourth annual series produced in collaboration with the University, and it
accompanies the Walker's premiere theatrical run of Lynn Hershman Leeson's "!Women Art
Revolution" in conjunction with an exhibition of her work at the University's Katherine E. Nash
Gallery.

• Also at the Walker, Benjamin
Ansell, an assistant political
science professor, organized
and moderated a town hall
forum about the current exhibit
"Baby Marx," which features
puppets of Karl Marx and
Adam Smith expounding on
their separate views of how
the world ought to be run
economically. 

Less prominently, art and art
history students regularly
study the collections at the
Minneapolis Institute of Arts,
and art faculty routinely exhibit
at galleries around town. As
proof of the staying power in
these relationships, artistic
directors and staff at arts
organization in the Twin Cities
are often U of M alumni. 

The music-makers

Last but not least, the University's School of Music exchanges talent with top area organizations,
including the Minnesota Orchestra, the St. Paul Chamber Orchestra, and VocalEssence. For
example, faculty like internationally acclaimed pianist Lydia Artymiw perform as soloists and
ensemble members, and music students reap the benefits of being coached by, and rehearsing side
by side with, some of Minnesota's top musicians and performers.  

In spring 2012 the school undertakes a massive collaboration as the University Symphony
Orchestra and University Singers, along with the Hochschüle für Musik in Detmold, Germany,
perform Benjamin Britten's "War Requiem," interwoven with poems by English poet and World War I
casualty Wilfred Owen. Performances will be held on campus; in Davenport, Iowa; in Rock Island,
Illinois; and in Detmold. Called the Britten Peace Project, the tour will also feature the Macalester
Concert Choir, the Minnesota Boychoir, Kantorei, and Quad City Choral Arts.

"The piece has broad shoulders and comes at the tragedy of war and the human price of war from
so many different perspectives that I thought it was the perfect piece for the students to study on
many levels other than performance," says University Orchestra Conductor Mark Russell Smith.
"We will all be different because of it. The audience will be different because of it, and that's what
great art can do that nothing else can."
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President Eric Kaler talks with Jeanne Zimmer (center)
and Joy Rashid about the Broadband Access Project at
UROC's second annual Community Day September 20.
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In the spirit of collaboration
September 28, 2011

Unique partnership with Northside
highlights U’s commitment to
neighbors

By Rick Moore

In a large, bright room facing
Plymouth Avenue in North
Minneapolis, President Eric Kaler and
Senior Vice President Robert Jones
spoke to community members last
September about the U’s partnership
with Minneapolis’s Northside
community.

But the buzz was across the atrium,
where community members and U
staff showed off the fruits of that
partnership in an open house,
explaining new programs that are
benefiting Northside residents.

Seven years after the idea of a more concerted University “urban vision” first blossomed, the U’s
Urban Research and Outreach-Engagement Center (UROC) has found a home on the Northside,
both figuratively and literally. And the second annual Community Day during Kaler's inauguration
week was the opportunity to showcase the efforts.

UROC, housed in a welcoming building at 2001 Plymouth Avenue North, is now home to roughly a
dozen academically based community programs. Among them are the Center for Early Education
and Development’s (CEED) research-based initiatives to help children learn and thrive, the
Broadband Access Project’s work to bridge the digital divide, and the Center for Health Equity’s
(CHE) work to eliminate health disparities.  

“This Urban Research and Outreach Center should be a model for the excellence in engagement of
a major research university with its community,” Kaler told guests at the Community Day
celebration. “And I’m telling you, in my short time here today, I’m convinced we’re doing many,
many, many of the right things, and you should be congratulated.”

A land-grant university in an increasingly urban world

The University, of course, has a rich and ongoing history of outreach to communities all around the
state. As a land-grant university, the U is charged with engaging in teaching, research, and
extension.

University of Minnesota Extension faculty and staff operate out of 16 regional offices, "extending”
their resources to address critical public issues through nonformal, noncredit education.

Likewise, the U has research and outreach centers in Lamberton, Morris, Crookston, Grand Rapids,
Rosemount, and Waseca, as well facilities like the Cloquet Forestry Center, Cedar Creek
Ecosystem Science Reserve, Large Lakes Observatory, and Hormel Institute. 

While UROC is a relatively new entity, it’s emblematic of the changing demographics in the state.
Whereas just a few decades ago the state’s population was about evenly divided between outstate
and metropolitan residents, it’s now predominantly urban and suburban.

And that makes UROC’s mission especially pertinent.

“As the only public, urban land-grant university in the country, we feel a strong sense of obligation to
be good citizens to this Northside community,” says Jones (who was recently named president at
the University of Albany). “But perhaps more importantly, we have to be good citizens and good
neighbors.

“Our whole presence here has always been framed around a vision of partnership, where we work
on problems and develop strategies that we mutually agree upon are important to this community.”

The UROC emphasis on collaborative learning and problem solving was underscored in remarks by
the center’s executive director, Heidi Lasley Barajas, who called attention to an exhibit in the UROC
gallery at the time called “Profiles in Partnership.” 

The show, which ran through the end of last year, featured large documentary-style portraits of pairs
of people who work together through UROC. Among the pairs featured are CEED director Scott
McConnell with Sondra Samuels of the Northside Achievement Zone; CHE director Jasjit Ahluwalia
with Demarjoin Murry, a student at DeLaSalle High School; and Barajas with Stella Whitney West,
CEO of NorthPoint Health and Wellness.

Adds Jones: “We’re here to work in partnership. The University can’t solve problems [itself] for any
community, but we do think we have a responsibility as a land-grant university to leverage our
assets [and] our resources in partnership with the assets and resources of this community to solve
some of the most complex and challenging problems.”
____________________

To learn more about how the University is building stronger urban communities in partnership with
North Minneapolis, visit the Urban Research and Outreach-Engagement Center website.
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Eddie Kunze shows off the accuracy of his left arm in
front of his doctor, Daniel Gruenstein, director of
interventional cardiology in the U’s Department of
Pediatrics.
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Surgery on the cutting edge
October 5, 2011

A new hybrid procedure at the U for
children with critical heart defect

By Rick Moore

Eddie Kunze came into this world
bright and early on the last day of
autumn in 2007. By all outward
appearances he was healthy and
normal.

“He was born at 5 in the morning and
that whole first day he looked great,”
says Christina Kunze, Eddie’s mother.

But that evening, things took a quick
and dramatic turn for the worse.
Nurses noticed a murmur in Eddie’s
heart and he was rushed to neonatal
intensive care. The following morning
he was given an electrocardiogram
and, says Christine, “they discovered
he had a huge heart defect. … He
looked just fine. It was hard to believe.”

Eddie was diagnosed with Hypoplastic Left Heart Syndrome (HLHS), a condition where the left side
of the heart—the part responsible for circulating oxygenated blood to the body—is extremely
underdeveloped, according to Dr. Daniel Gruenstein, director of interventional cardiology in the U’s
Department of Pediatrics.  

Two to three decades ago, this was a uniformly and quickly fatal disease, and still is in many parts
of the world. But Eddie received a series of surgeries at the University of Minnesota that now have
him back at home in Buffalo, Minnesota, chasing after his four siblings.

A hybrid surgery

The initial surgical procedure that gave new hope to children with HLHS was first performed by
William Norwood and bears his name. It’s a staged series of operations that allow the heart to
slowly only accept the high-oxygenated blood and pump that blood to the body, while the low-
oxygenated blood is rerouted passively to the lungs, says Gruenstein, one of Eddie’s doctors.

But there are downsides to the Norwood procedure. Its first stage is a long, complex operation that
requires use of a heart-lung bypass machine and necessitates complete cessation of blood flow to
the brain for a time, putting patients at a risk for brain damage.

The hybrid first-stage operation, which Eddie received, combines surgical techniques by teams of
pediatric cardiothoracic surgeons and interventional cardiologists like Gruenstein. 

Instead of placing the child on a heart-lung bypass machine in the first surgery, the entire procedure
is performed while the child is circulating his own blood, so blood flow is never blocked to the brain.
Surgical bands are inserted to regulate the flow of blood to the lungs, and a stent is inserted through
a catheter into the PDA, a small artery that typically closes in the first few days of the life. In patients
with HLHS, the PDA provides the only stable source of blood flow to the aorta, the brain, and the
heart muscle.

The child is then able to return home and have six months of growth prior the big surgery involving
the heart-lung bypass machine. Gruenstein says that a child whose brain has developed for six
months is thought to be less vulnerable to injury from the procedure. 

“Eddie was the third patient we did this procedure on,” Gruenstein notes. “He was not an ideal
candidate for having the hybrid surgery because of his aorta anatomy. But by the time he got to us,
he had very, very poor circulation, the amount of acid in his body was dangerously high, and he was
actually having seizures and having poor oxygen delivery to his brain. … His heart function was
extremely poor.”

At the leading edge of medicine

According to Gruenstein, the University’s is the first program in the Upper Midwest to perform the
hybrid procedure.

“It’s always challenging to start doing something that’s brand new,” Gruenstein says. “There’s no
data to point to in deciding whether this is a better procedure than preexisting procedures. Someone
has to create that data for everyone else to look at.

“We have a long tradition at the University of Minnesota—at the Medical Center and here at the
Amplatz Children’s Hospital—of being the ones on that front edge of technology to start providing
the data for the rest of the country.”

But it requires significant buy-in.

“There has to be some leap of faith, not only by the teams involved in performing the procedure, but
in the referring cardiologists who are asking to having something new performed on their patients,”
Gruenstein says. “And then, most importantly, a leap of faith by the families of very vulnerable
children. We’re asking them to try something brand new, typically at a time when they weren’t
expecting to have any other challenge than making sure they had enough diapers at home and a
room set up for their baby.

Back at home and settling in

Eddie received his last staged procedure on July 21, 2011, and needed an extended stay at the
state-of-the-art Amplatz Children’s Hospital to overcome some excess fluid that was collecting in his
lungs, a not-uncommon hurdle after this type of surgery. Christina Kunze took him home on Labor
Day—September 5—to rejoin his four siblings, ages 9, 13, 15, and 18 at the time. 

Watching Eddie go through multiple surgeries and their accompanying recoveries has been difficult
for Christina, but her parents have been able to watch over the other children while Eddie was in the
hospital.

“I look at it as God’s way of making sure that I kept it together for my family and for my kids,” she
says. “My other four have dealt with it so amazingly. This is their brother and they take him for what
he is.”

“He’s an old soul,” she adds. “He’s earned his age in his brief time he’s been here.”

And his pictures have earned a place in Gruenstein’s office. Each year at the end of October he’s
received a picture of Eddie dressed up like a monkey for Halloween—as a newborn, a 1-year-old,
and a 2-year-old. It’s a poignant “data point” of how the cutting-edge work at the U is dramatically
improving lives of children.

“It’s wonderful any time anyone gets a role in making a kid feel better,” Gruenstein says. “Whether
that’s being the person to put the stent in their heart or being the nurse to give him the pain
medication afterward, or being the child family-life specialist to play games with him to help keep
him distracted, we’re all really blessed to be in a position where our daily job is to make kids feel
better.” 

Sitting in the lobby of Amplatz, Gruenstein reflects for a moment on how those blessings have been
passed on to an animated, energetic 3-year-old who always makes him laugh, regardless of either’s
mood that day. 

“In this case, it is more rewarding because we took a child who was really at death’s door and
hopefully we’ve given him an entire life out of a situation where, even just a couple of years earlier, I
don’t think he would have had a chance.

“And I’m looking forward to the end of October when I can expect my yearly Halloween card.”
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According to the documentary, female athletes have a
greater rate of concussion while playing hockey than
male athletes do, both in high school and college.
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Documentary examines female athletes and
concussions
October 7, 2011

By Rick Moore

Story update: "Concussions and
Female Athletes: The Untold Story"
was nominated for a regional Emmy
in the "Sports: One-Time Special"
category. 

In the fall of 2010, Nicole LaVoi
attended an ice hockey summit
subtitled, “Action on concussion.” As
the associate director of the U’s
Tucker Center for Girls & Women in
Sport, she was listening to the
proceedings with a lens on gender,
and she was surprised at what she
was hearing, or rather, what she
wasn’t hearing.

“Everything I heard was about male
athletes—everything,” says LaVoi.
“And I thought, ‘Where’s the data on
the women?’”

That moment ultimately led to the Tucker Center choosing the impact of concussions on female
athletes as the topic for its 2011 spring Distinguished Lecture.

And that, in turn, has led to even greater publicity. Twin Cities Public Television, in partnership with
the Tucker Center, has produced a groundbreaking documentary, “Concussions and Female
Athletes,” that premiered last fall.

The hour-long program features interviews with athletes, parents, coaches, trainers, referees,
scholars, and others who have direct experience with concussions. The athletes, in particular—
including a number of former Gopher players—offer a glimpse at the broad range of post-
concussion symptoms and the significant differential in recovery times.

Through these personal stories and the discussion with medical experts and scholars, the
documentary examines the forces underlying concussion and offers practical solutions to help
prevent and treat sports-related head injuries in female athletes. 

“Regardless of your knowledge base, whether you’re an expert, a lay person, a coach, a parent,
there’s really some solid evidence-based information in there you can utilize,” says LaVoi. “So it’s an
education tool, it’s a prevention tool, and it’s an awareness tool.”

Now is certainly the time for closer scrutiny of concussions in female athletes. As Tucker Center
director Mary Jo Kane points out in the documentary, prior to the landmark Title IX legislation that
opened the door to equality for women, only 1 in 27 females participated in a sport in high school.
That number is now 1 in 3. In addition, 40 percent of all people who participate in sports and
physical activity—including scholarship athletes—are females.

LaVoi says it’s still too early to draw any conclusions about physiological differences between
female and male athletes regarding concussions. But there are plenty of things to examine further.
Like the increased rate of concussions among female athletes playing soccer, basketball, and
hockey compared to their male peers.

As well, it will be imperative that coaches and health practitioners alike understand the gravity of
their decisions involving athletes who have had concussions.

“Children and adolescent brains—they’re still developing,” LaVoi notes. “And then when they have a
traumatic brain injury, it’s really critical that they take the time to recover properly. Because if they
don’t … it can really have long-lasting consequences.” 

As part of the unique partnership agreement, TPT has granted the Tucker Center rights to distribute
the documentary as an educational tool to a broad audience, including coaches, athletes, scholars,
educators, policy makers, and the general public. In addition, it will be available for free on the
Tucker Center website. 

“We want to be able to give it away,” says LaVoi. “Our goal here as a research center is to
disseminate the information and make it accessible to those who need it most.” 
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Making the case
October 10, 2011

Public universities are fundamental
for the nation, new U provost says 

By Bill Magdalene

"There is a new public skepticism
about higher education," Karen
Hanson says. "Skepticism about
rising tuition. Skepticism about things
like tenure and academic freedom
and the value of the liberal arts. Even
skepticism about the research
enterprise itself, unless that research
is obviously creating jobs."

Chosen by President Eric Kaler to be
the University of Minnesota's new senior vice president for academic affairs and provost, pending
approval by the Board of Regents at its Oct. 13-14 meeting, Hanson is acutely aware of the scope
of the challenge she faces. Yet she's thrilled about the opportunity.

"These are exciting times for the U of M. I'm thrilled to be returning to Minnesota," she says, having
earned a bachelor of arts degree in philosophy and mathematics from the U (1970) before going on
to get a doctorate in philosophy from Harvard (1980). Hanson currently works at Indiana University,
where since 2007 she has served as provost of the Bloomington campus and executive vice
president of the university.

"In having liberal arts, engineering, agriculture, an academic health center, and more, all on one
campus in an urban setting, as well as strong coordinate campuses throughout the state, the
University of Minnesota is poised to be in the vanguard for repositioning the nation's public
universities," she says.

Times are hard, and the public is focusing on the economy and jobs. "College is a time to prepare
for a job," she acknowledges. "Yet public research universities also play the central role in creating
society's new knowledge. Through their liberal arts mission they help sustain and advance culture.
They help people have productive and meaningful lives. They help citizens learn to live with one
another, express themselves civilly, and be analytic about directions of the nation."

Universities themselves must make the case that public higher education is a fundamental building
block that the nation can't do without, Hanson says. As provost for the U of M, beginning in
February 2012, she will play a big role in making the case, something she is well equipped to do.
"Philosophers thrive on argumentation," she laughs.

What does a provost do?
A provost oversees a university's academic activities and budgeting, including matters related to
academic programs, faculty promotion and tenure, research, outreach, and student recruitment and
retention.

Universities are constantly changing, as disciplines develop and new things are discovered. "All
faculty should think that what they're doing is the most important thing!" Hanson says. "Figuring out
what to support, and what to help facilitate, is the work of the provost. And that work is done through
constant consultation."

She's happy that her background in philosophy and the humanities complements President Kaler's
background in science and chemical engineering. "This complementarity may help the
administration as it works to support and advance a variety of disciplines and what's currently most
important in all the fields represented on a campus," she says.

Efficiency and effectiveness
Hanson says the public is right to be concerned about things like tuition and graduation rates. "It's
becoming harder and harder for some citizens—people with low or even modest incomes, first
generation students, people of color—to see a university education as a viable option. Huge loans
are frightening."

She says that cost-savings should be looked for on the administrative side. "Administration has to
understand itself as not having any intrinsic value at all!" she laughs. "But it has an important
instrumental value in supporting the faculty's work of research and educating our students."

For much of what goes on at a university, to speak of "inefficiency" is inappropriate, she says. "For
example, there's value in intellectual exploration, where people are looking around and maybe not
going from point A to point B in the shortest line. That's absolutely worth preserving."

Hanson believes that advances in academic effectiveness will be found through new partnerships
with state and federal government, and with philanthropies and businesses. "Business partnerships
will have to be carefully navigated," she says, "given the values that we can't sacrifice—academic
freedom and open access to our research results."
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The research team's recommendations are very large-
scale, says Jonathan Foley, "but they are the only
possible paths to feed the world and combat the
environmental problems of agriculture."

Hope for a hungry planet
October 12, 2011

A four-fold strategy to combat world
hunger and environmental
degradation

By Deane Morrison

We all like to eat. But it's an
expensive habit.

Agriculture has already consumed
nearly 40 percent of the world's land
(not counting Greenland or
Antarctica), and still a billion people--
one-seventh of the world's population-
-suffer chronic hunger. 

With more than 2 billion more on the
way by 2050, rising demands for
biofuels and a meat-rich diet, and
virtually no arable land left, our planet
faces an unprecedented challenge,
according to a University of Minnesota-led research team's analysis in the current issue of the
journal Nature.

Drawing on all available data, the researchers put forth four core strategies that, taken together,
would go a long way toward feeding today's population, meeting the growing demands for food
coming from population growth and higher per-capita consumption, and halting the environmental
degradation that has gone hand in hand with expanding agriculture.

"Addressing this triple challenge will be one of the most important tests humanity has ever faced,"
says Jonathan Foley, director of the University's Institute on the Environment and first author on the
Nature paper. "And it is fair to say that how we face this test will determine the fate of our
civilization.

"We have to grapple with the issues of agriculture and the environment. This is not optional."

The core four

No other human use of the Earth's land has had anywhere near the impact of agriculture. But
reining in its human and environmental costs, while meeting a projected doubling of demand for
agricultural products in the next 40 years, can be accomplished if the following steps are taken, the
researchers conclude.

(1) Stop expanding agriculture, especially in the tropics. Clearing land for agriculture cripples its
ability to store carbon, recycle nutrients, retain water, and support a diverse array of plants and
animals. The analysis showed that the food production benefits of tropical deforestation are often
limited, especially compared to the amount of environmental damage it causes. 

(2) Close the world's yield gaps by increasing yields from underperforming landscapes. Many parts
of Africa, Latin America, and Eastern Europe suffer from nutrient and water limitations that could be
helped by better deployment of existing crop varieties, improved management, and continued
improvements in crop genetics. The analysis shows that bringing yields of 16 important food and
feed crops to within 95 percent of their potential could add up to a 58 percent increase in food
production.

(3) Increase the efficiency of water, nutrient, and agricultural chemical usages. For example, many
parts of China, northern India, Western Europe and the United States use too much of these
resources. The practice of precision agriculture, in which resources are applied only in the places
and amounts necessary, along with targeted policy and management in these regions, will help.
Specific actions include cutting excessive fertilizer use, improving manure management, and
capturing excess nutrients through recycling, wetland restoration, and other practices.

(4) Shift diets and reduce waste. The world's growing appetite for meat and dairy is the most
significant driver of land use. Averaged across the globe, 35 percent of total crop production is for
growing animal feed, the study shows. "It takes 30 pounds of grain to produce one pound of
boneless beef," says Foley. "We're not saying people should stop eating meat, but we should think
about dialing back animal feed and meat [as uses of agricultural land]." 

As for waste, "We lose 30 to 40 percent of food on the planet in transit, in restaurants, by being
thrown out of refrigerators, and other means," he says. "These are resources that could have been
sold. Show me a business that can lose 30-40 percent of its operations and still be profitable. There
must be win-win opportunities here."

Why it's doable

"Our recommendations are large-scale, and may seem daunting, but they are the only possible
paths to feed the world and combat the environmental problems of agriculture," Foley says. "We
cannot ignore them and say they aren't feasible. They have to be. A lot of our current agricultural
practices are driven by policy, government subsidies, trade regulations, and consumer preference.
These can change over time.  

"But we can't change basic laws of biology and physics because we think they're not politically
feasible."

Across Minnesota, Foley notes several hopeful developments. For example, people are trying out
organic farming techniques and local food systems, moving toward no-till or low-till agriculture,
adding buffer strips to catch nutrients before they get into waterways, and managing manure and
water runoff more carefully.

For many crops, especially grains, it's still conventional large-scale agriculture that feeds most of the
world, he says. But that needn't be a problem.

"Too many times, there's a false battle between local and organic food and large-scale conventional
agriculture. That's unfortunate," Foley says. "I think we need them both, and we need them to
collaborate. We need intelligent hybrids." 

The University's Institute on the Environment is working with business, government, and
environmental leaders around the world to form new collaborations around these strategies. 

"We try to be honest brokers in trying to find solutions together," Foley explains. He emphasizes no
single strategy can solve all problems; rather, all the study's recommendations--and probably more--
are needed to meet the food production and environmental challenges facing agriculture. Or, as he
puts it:

"Think silver buckshot, not a silver bullet."

Institutions contributing to the study besides the University of Minnesota were McGill University,
Montreal; Arizona State University; Stockholm University, Sweden; University of Bonn, Germany;
the University of Wisconsin; and the University of California–Santa Barbara.
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Brazilian graduate student Renata Borba poses with
bees and the sticky substance propolis, which the
insects smear inside their natural hives.

Photo: Patrick O'Leary

A higher state of beeing
October 17, 2011

A Brazilian graduate student
blossoms as a bee researcher

By Deane Morrison

Growing up in a coastal Brazilian
town, Renata Borba loved to surf
year-round. And as a student at the
University of Ceara, she came to love
honeybees.

But that university requires students
to spend their final semester in an
internship outside its walls. So Borba
applied to study bees through the
Minnesota Agricultural Student
Trainee (MAST) program, which could
have sent her anywhere in the United
States.

"A Brazilian professor gave a talk
about it and said people who work
with honeybees will probably go to Florida or Hawaii," Borba recalls. Since she was a surfer and
had two sisters living in Florida, either one sounded good. She crossed her fingers and hoped for
Hawaii—but when the papers came they said "Minnesota."

Since the only waves in Minnesota are of amber grain, that ruled out her favorite sport. But you
won't hear Borba complain, because it also led to her meeting Marla Spivak, a University of
Minnesota entomology professor and internationally recognized honeybee authority. She is now a
graduate student of Spivak's, en route to a career researching ways to help her favorite insects.

A quick study

Arriving in Minnesota in April 2008, Borba—who knew no English when she applied to MAST—went
to a honeybee farm in Watertown, in the southwestern part of the state.  

"The farmer introduced me to Marla," says Borba. "At first I wasn't thinking about taking classes, but
when I talked to her I asked if she could give me a part-time job while I took classes. I took the fall
2009 academic semester and did 10 hours a week of work."

"I wasn't sure she was ready for graduate school, so I hired her to help me and my graduate
students with field research," Spivak says. "We were all very impressed with her. She is not afraid of
hard work, and she is extremely persistent and resourceful, and she tolerates bee stings very well.  

"On her own initiative, she applied for a Regent's Scholarship so she could take some graduate
level courses, and she did very well. I really enjoy mentoring students like Renata, who are highly
driven, creative, smart and fun to have around."

"I took her class in honeybees and other social insects," notes Borba. "She compared the social
systems in general, then the social insects in general. It was interesting to see how some
characteristics of honeybees were found in other insects, like ants, termites, and paper wasps. Even
some spiders are social."

Honeybees today are under attack from a variety of agents, including pathogenic fungi and bacteria.
One defense they have is propolis, a concoction of tree resins with a little water, beeswax, and bee
secretions mixed in. Bees living in tree holes smear it on the rough surfaces inside their dwellings,
where it has an antiseptic effect. But bees living in artificial bee boxes don't, because the insides of
the boxes are smooth. 

The bees from Brazil

In her doctoral research, Borba is investigating whether different types and formulations of propolis
can improve the health of bees in commerical hives. She's beginning by comparing the immune
systems of European honeybees to those of Africanized—commonly called killer—bees from Brazil.

"The Africanized bees collect more propolis. But does propolis affect the two kinds of bees
differently?" she wants to know.  

The big question now is whether propolis leads to changes in the functioning of genes important to
the immune response. For example, if propolis kills fungi and bacteria that would otherwise provoke
an immune response, then bees from propolis-treated colonies should have less activity in those
genes than bees from untreated colonies. 

In previous work on European honeybees by former Spivak graduate student Mike Simone, bees
from treated and untreated colonies showed significant differences across treatments in three of six
immune genes he examined. The tests showed whether or not the genes were expressed; that is,
whether the products of their activity—RNA that was made by the genes—was present. Borba is
testing the same three genes in Africanized bees to see if they are expressed differently with
different propolis treatments.

"Then I will be able to compare the immune systems of African- and European-derived colonies that
have been enriched or deprived of a propolis envelope in the nest," she explains.

Borba traveled to Brazil and collected samples of RNA from Africanized bees in treated and
untreated colonies. Back at the University, she will test the samples for the presence of RNA made
by genes important to the immune system; if she finds it, that's an indication that the gene is active--
that is, expressed--in the bee.

If proposlis does seem to improve bee immune function and health, Borba's research may next turn
to experiments such as roughening the insides of bee boxes to see if this will stimulate "propolizing"
behavior and improve the odds for the bees.  

"I want to do more research on this and one day maybe find a way to treat bees without drugs,"
says Borba. "I'm really glad I ended up being sent to Minnesota and met Marla and had the
opportunity to do a Ph.D. here. She's more than an adviser--she's a good friend."

And how is this denizen of the tropics adjusting to life in the frozen north? 

"This is the first time I've had the four seasons," she observes. "I'm learning how to enjoy winter. I
made my first snowman last year."
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Her next dance steps
October 19, 2011

U dance major hopes to someday
start her own company

By Bill Magdalene

Perhaps you've seen the TV ad—
about the student who discovers that
her passion can be her profession.
Sommer Walters is that student. The
U of M freshman, working towards her
BFA in dance, took time out to talk
about her creative path.

---

When did you discover dance?
When I was three years old and my mom enrolled me into my first dance class. She said all I would
do when I was little was dance and move around to whatever music was playing, and enrolling me
in dance only made sense.

What's the first thing you loved about it?
I loved … how free you feel when you lose yourself in the movement. When you're dancing, it's as if
nothing else exists except for you, the energy of your movement, and the space around you.

Have your feelings for dance changed?
My feelings for dance have become more personal. … Before, dance was always a fun activity and
an opportunity to hang out with my friends, but now dance is so much more. It's my art form and
way of expression. Through movement is how I can tell people my story.

Why is dance important?
Dance is important to me because it has been and will always be there. No matter if I'm having the
best or worst day of my life, I know that I will always be able to dance.

What's your big dream?
To someday start my own company where I can really work on discovering myself as a
choreographer and artist. I would love nothing more than being able to spend days and nights
working with dancers and musicians who are dedicated, creative, and will give everything they have
to bring a piece of work to the stage.

How did you discover your creative path?
[It] was not sudden nor did a giant light bulb go off above my head and I instantly knew what I was
going to do. It was a gradual process that had its ups and downs and plenty of dead ends. But the
path eventually led me to pursue a higher education in dance here at the University of Minnesota.

Where are you now along that path? 
I did [the Post-Secondary Enrollment Options program] when I was a junior and senior in high
school, so after the end of this academic school year I will be done with all of my general
requirements! … That will open up my schedule and allow me to really focus on the classes that are
directed towards my major. A project that I will be working on later in the year is a piece for the
dance department's spring concert. I am super excited to start that process and am looking forward
to working with fellow amazing dancers and choreographers.

Why the University of Minnesota?
Because of the amazing dance program here at the U, it just made sense for me to go here. And I
am so glad I did because I am having the best time here!

What do you love to do beyond dance at the U?
Well, after dance is all said and done I really don't have much free time. But when I do manage to
find some, there is nothing I enjoy more than just being around the amazing people I love.

What was memorable about being in the TV ad?
Just the experience and working with so many talented and wonderful people. I definitely felt like a
star when they would do my makeup and hair and pick out my wardrobe. It was surreal.

Advice for fellow freshmen?
Have an open mind about everything! Always be willing to learn new things and to just let go of
those previously built up walls that we all developed going through high school that might be holding
you back from amazing new opportunities. You never know when you might learn something new,
get involved in something, or meet someone that might change your life.
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A cell's violent dance
October 19, 2011

Dancers tell scientists about their
experience 'inside' the cell

By Bill Magdalene

U professors Carl Flink and David
Odde have discovered that skilled
dancers can test a scientist's model of
a cell's inner life more quickly than a
computer can.

In minutes, biomedical engineering
professor Odde can sketch a model's
rules and dance professor Flink's
dancers can play those rules out. To
test the same model by programing a
computer would take hours or even weeks. 

For example, a big question in drug research concerns the difference between what happens in a
test tube and what happens in a living cell. There’s more "stuff" in a living cell than in a test tube.
Does that extra stuff reduce the space and somehow speed up the processes in the cell? Or does it
slow things down because it prevents molecules from moving in straight lines? Dancers can play out
models for both hypotheses.

There are limits. Dancers can't simulate every conceivable 3D movement. But there are plusses too.
Dancers can talk about their experience "inside" the cell.

Bodystorming
"A great advantage of using dancers is that we engage each other, whereas the computer remains
silent after the simulation," Odde says. "The ensuing discussions help us 'deconstruct' models."

The name they have for it is bodystorming—as opposed to brainstorming.

"The researcher can actually discuss what the movers inside the experiment experienced and
observed," says Flink. "They can also offer observations on their own that the researcher may have
never thought of. This has happened a number of times."

Flink says bodystorming has had "a profound impact" on his choreography. "My piece HIT is a direct
result of the impact between human bodies that we have explored," he says.
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November is a good time to train a telescope on Jupiter
and its Great Red Spot, a persistent storm system
visible below the equator. The black dot is the shadow
of Jupiter's moon Europa.

Starwatch November 2011
October 20, 2011

By Deane Morrison

November may be nippy, but both
morning and evening skies have
shows worth a trip outside.

Early risers can watch Mars as it
moves in on Regulus, the brightest
star in Leo, and makes its closest
approach on the 11th. The period of
best visibility begins about 1 a.m.,
when reddish Mars and white
Regulus appear not far above the
eastern horizon, at the base of the
"Sickle" of stars marking Leo's head.
As the morning wears on, the pair
moves westward, ending quite high in
the southeast at dawn. 

Mars doesn't stick around, though.
The Red Planet moves ever eastward
and ends the month below the lion's belly.

Also toward the end of November, you may catch Saturn rising in the east next to another star:
Spica, representing an ear of grain held by Virgo, the virgin. The pair rises in the predawn hours, so
look around 90 minutes before sunrise. Try comparing the colors of Saturn and Spica with those of
Mars and Regulus, which will be to their upper right. Can you contrast the white of the stars with the
red of Mars and the soft gold of Saturn?

For evening viewers, Jupiter still reigns. The king of planets is now up in the east at sunset, but it is
being carried, along with the stars, toward the west as a result of Earth's movement around the sun.
It's still very bright and unmistakable, sandwiched between the Pleiades star cluster to the east and
the Great Square of Pegasus to the west.

This is a good month to see the constellation Andromeda, represented by a string of stars anchored
to the northeastern corner of the Great Square. Above the middle of this string, look for a fuzzy oval;
this is the great Andromeda galaxy, the nearest major galaxy to our Milky Way.

Astronomers first realized that this smudge in space was actually a galaxy in 1923, when the
legendary Edwin Hubble, using a 100-inch telescope at Mt. Wilson in California, obtained data
showing Andromeda to be an "island universe" just like the Milky Way. Today, images from the
Hubble Space Telescope are revealing details of its structure in all their glory. Andromeda may be
relatively close, but even so we're seeing the galaxy as it was 2.5 million years ago, because that's
how long it takes light from Andromeda to reach us.

November's full moon shines the night of the 10th, when it follows Jupiter across the night sky.
Algonquin tribes called this the beaver moon, as now is the season when the industrious rodents go
full tilt preparing their lodges for winter. Also, this was the time to lay in a supply of beaver pelts. 

Between the 16th and the 18th, the moon will have waned significantly, but will still be bright enough
to interfere with the annual Leonid meteor shower. On the 22nd, however, a thin lunar crescent
makes amends by rising next to Spica and Saturn.

Standard time resumes at 2 a.m. on the 6th. Set your clocks back one hour.

The University of Minnesota offers public viewings of the night sky at its Duluth and Twin Cities
campuses. For more information and viewing schedules, see: 

Duluth, Marshall W. Alworth Planetarium: www.d.umn.edu/planet 

Twin Cities, Minnesota Institute for Astrophysics (during fall and spring semesters):
www.astro.umn.edu/outreach/pubnight 

10/20/11 Contact: Deane Morrison, University Relations, (612) 624-2346, morri029@umn.edu 

Find U of M astronomers and links to the world of astronomy at http://www.astro.umn.edu.
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The Gophers are looking for their first Big Ten victory of
2011 against the Nebraska Cornhuskers. Even though
this will be Nebraska's first trip to Minnesota as a
member of the Big Ten, the teams have played each
other 51 times in the past, with the Gophers having won
29 times.

Photo: Patrick O'Leary

Gophers host Nebraska for Homecoming
October 20, 2011

Game will be first pairing since
Huskers joined Big Ten

By Rick Moore

The T-shirts in the U Bookstore in
Coffman Union announce Saturday’s
Homecoming matchup with a fair
degree of drama.

“It begins here…
Now!”

“It” refers to a rivalry being rekindled
by Nebraska becoming the newest
member of the Big Ten conference.
The Gophers will be playing the
Cornhuskers for the first time in 21
years and hosting them for the first
time since the Metrodome was
“home.”

It will be the first time Nebraska has
been the “guest” for a Big Ten
homecoming, and apparently the
whole state thinks it received the invitation.

Gopher fans seeing red

Minnesota fans may have been hearing this week about how intensely Nebraskans follow Husker
football. 

Andy Seeley has not only seen it firsthand, he’s lived it. Seeley, the U’s associate director of athletic
communications and the PR person for football, grew up just a few miles from Lincoln, Nebraska. 

“From the time I was 6 months old to the time I left for college—more than 18 years—I was
immersed in it (Nebraska football),” he says. “When you live that close to Lincoln and for the most
part, when you live in Nebraska, it just is part of you.”

Seeley distinctly remembers strolling through department stores in Lincoln as a kid and not hearing
Muzak over the intercom, but rather the radio broadcast of Cornhusker football games.

And Nebraska fans are eager to travel to see their team play on the road, since tickets are always
sold out at Nebraska’s Memorial Stadium. They’ve been scouring ticket brokering websites for this
weekend’s game and badgering anyone in Minnesota who might have a connection, as Seeley can
attest to. 

Some fans have even gone to the extreme of buying season tickets at TCF Bank Stadium, just so
that they can have tickets every other year when Nebraska comes to town, notes Jason LaFrenz,
associate athletics director at the U. “People have better luck going to a road game than trying to
get a ticket to Memorial Stadium,” he says.

And they make the journey to Lincoln with or without tickets in hand. “Tens of thousands of people
that don’t even have tickets go to Lincoln just to be there on game day,” notes Seeley. “The streets
are packed with people wearing red. It’s just a really great atmosphere to be in Lincoln on a game
day.

“Coach Kill and all of us here, that’s what we want to see happen at Minnesota. And I think it can. I
think people are starved for us to be that type of program.”

Looking to rebound at home

The 1-5 Gophers are hoping that a return to TCF Bank Stadium and the atmosphere of
Homecoming will help turn their season around following two disappointing road defeats (Michigan
and Purdue) to open up the Big Ten season. Meanwhile, Nebraska enters the game on a high note.
The 5-1 and 13th-ranked Cornhuskers are 1-1 in Big Ten play following a come-from-behind victory
over Ohio State.  

Even though Nebraska is new to the Big Ten, the Gophers and Huskers have played each other 51
times in non-conference action, dating back to 1900 when Minnesota won 20-12. The Gophers have
had nine- and 10-game winning streaks against the Cornhuskers; however, Nebraska has won the
last 14 matchups between the schools, including a 56-0 decision the last time out in 1990.

Some Gopher fans may remember the game in 1983 when Nebraska came to the Dome and
handed Minnesota an 84-13 defeat, piling up 585 yards of rushing and a mind-boggling 780 yards of
total offense. 

But the Gophers have had their moments in the rivalry as well, including a key 7-0 victory in 1936
that paved the way to a third straight national championship. Late in that game, Minnesota’s Bud
Wilkinson fielded a short punt, and as he was being tackled he lateraled to Andy Uram, who raced
78 yards for the game’s only touchdown. The victory pushed the Gophers’ winning streak to 19
games. 

Overall, the series stands at 29-20-2 in Minnesota’s favor. Saturday’s game is at 2:30 p.m. and will
be broadcast on ABC.

Notes:
Sophomore left tackle Ed Olsen and freshman left guard Tommy Olsen started together on the
Gophers’ offensive line October 8 against Purdue for the first time in their careers. It marked the first
time the Gophers have started brothers since October 3, 2009, vs. Wisconsin, when Jeff Tow-Arnett
(C) and Nick Tow-Arnett (TE) were in Minnesota’s opening lineup.
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Gophers safety Kim Royston receives a pat on the
helmet from linebacker Gary Tinsley. Royston is a sure
tackler who was granted a rare sixth season of football
eligibility by the NCAA.

Photo: Eric Miller, courtesy University Athletics

Kim Royston

Kim Royston led the Gophers with 11 tackles against
North Dakota State. Photo: Eric Miller

'Broken' but not bent out of shape
October 26, 2011

Kim Royston returns for a sixth
season of college football

By Rick Moore

It’s about a minute before the opening
kickoff of the Minnesota vs. Nebraska
Homecoming game, and Kim Royston
is dancing energetically—like no
one’s watching—to an up-tempo song
on the Gopher sideline.

This is the last step in getting fired up
for the first Big Ten home game of his
final season, but there’s also likely
some joy that he’s still playing the
game he loves at age 24. For his has
been a remarkable odyssey.

When Royston began his college
football career in 2006, Glen Mason
was coaching the Gophers, the
unemployment rate was about 4.5
percent, and the housing market looked fairly rosy.

Since then, Royston played two years for the Wisconsin Badgers; moved back to Minnesota to be
near his grandmother and play for the Gophers; had to sit out a season due to NCAA transfer
regulations; made 86 tackles as a junior in 2009; shattered his leg during spring practice in 2010
(and couldn’t recover in time to play last fall); was granted a rare sixth year of eligibility by the
NCAA; and now is a senior leader for the Golden Gophers. 

“It’s been quite the roller coaster, and nothing I would have imagined coming out of high school in
2006—that all this would happen to me,” Royston says. “But you can’t ever have any regrets in what
you do. The adversity that I’ve been through, it kind of sounds cliché, but I think it really has shaped
me into a better person—a better person in sports and in life in general.”

Border crossing

Royston finished his prep career as a highly heralded, all-state player at football powerhouse Cretin-
Derham Hall, and chose to attend the University of Wisconsin. He played there for two years, mostly
on special teams. 

Then he decided to transfer to the University of Minnesota, primarily to be near his grandmother,
who was critically ill. “At the end of the day it worked out,” says Royston. “I got to be with her and I
got to play football for my home state.”

But NCAA regulations required that he
sit out a year before playing at
Minnesota. After a successful junior
season in 2009—86 tackles including a
game-high 15 in the Insight Bowl—
Royston met with a bad break in 2010.
During a spring practice, he landed
awkwardly on his leg and suffered a
gruesome compound fracture.

“It just taught me to keep persevering,
to never give up no matter what you
do,” he says. “If you’re going to be
successful in life you’re going to have
adversity. When you fall you can’t stay
laying down; you gotta get back up.”

Getting back up was one thing. Getting back into the game was another. 

A lost season, but not all is lost

Royston tried to rehab in short order to come back for the 2010 season. Things looked good through
much of the summer, but the bone stopped healing properly and he was never able see action in
2010, which looked to be the end of his playing career. 

But last spring the NCAA showed some compassion—in part from learning the reasons for
Royston’s transfer back to Minnesota—and granted him a rare sixth season of eligibility.

It means that he’s now the butt of some age jokes and a new nickname, Father Time, but Royston is
simply feeling blessed and fortunate: to be playing another season of football and doing so with a
new coaching staff trying to turn the program around.

“Coach Kill definitely has a plan,” he says. “He’s a great man and a great coach. Being under his
coaching staff is another great opportunity I wouldn’t have had if I didn’t break my leg, if I didn’t get
my sixth year back.”

While Royston would love a shot at the
National Football League, he’s giving
himself other options. He has a
bachelor’s degree in hand and is
working on a master’s in sports
management. 

“I definitely feel like I’m wiser, I’m
stronger,” he says. “Like I said, you’re
going to have negative things happen
to you in life, but you can’t [dwell] on
them. Naturally, you’re going to feel
sorry for yourself a little bit, but you just
have to pick yourself up, dust yourself
off, and know that this is happening for
a positive reason—no matter if you can
see it at that time or not. 

“But when it’s all done and the rain is over, the sun always comes out, right?”

Which may explain why Royston was dancing on the sideline before his last Homecoming game.
Without his injury, he wouldn’t have had the chance to play against Nebraska for the first time, let
alone make 10 tackles. In the sun.

_______________

In his final collegiate game, Royston turned in another strong effort that earned him a Co-Defensive
Player of the Week honor from the Big Ten. He recorded 13 tackles vs. Illinois—the eighth time this
year he finished a game with 10 or more stops. He also had a pass breakup in the game and added
his first career sack on the final play. Said Royston afterward: "I am just extremely, extremely happy
for my last play to be a sack instead of my last play being a broken leg."
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What seekers share
November 2, 2011

Marla Spivak is a world expert on honeybees. Carl Flink is a leading dancer and choreographer.
These U of M faculty members work in what seem radically different disciplines. Yet the heart of
what drives them—and countless other seekers, whether they're labeled "teachers" or "students"—
is remarkably similar. See for yourself. 
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About 40 students are currently involved with TEDx
programming at the U, according to Dustin Huibregtse,
the group's director.

Ideas on display
November 4, 2011

“TEDx” group at University debuts
with salon event

By Rick Moore

It’s certainly not a stretch to say that
Dustin Huibregtse is driven. A senior
in the Carlson School of Management
(CSOM), Huibregtse is compelled to
take on new challenges, driven to
succeed, and yes, driven to discover.

And he’s found a way to take his
conceptual and organizational
prowess and combine it with two
proven brands to put the University of
Minnesota’s creativity on display to a
broad audience. 

Huibregtse is the director of a student
group that last winter obtained a license from TEDx for the University of Minnesota. (TED.com is the
popular website that makes great talks and conversations available to the world for free, and TEDx
refers to an independently organized TED event.) The goal of the group is to bring together the
great thinkers at the University of Minnesota and “give them the opportunity to share their ideas and
discuss our shared future.” 

To that end, they will host a couple of large events this academic year. The first is “Constructive
Disruption,” a salon to be held Saturday, November 5, at The Whole Music Club in Coffman Union.
There will be seven featured speakers—mostly U students, both graduate and undergraduate—with
expertise ranging from sustainable living to fighting HIV.

That will be followed next April with “TEDxUMN 2012,” an event featuring 16 to 18 speakers from
the University of Minnesota community.

“We’re bringing together the innovators, doers, movers, and shakers of the campus and giving them
a space and a platform in which to discuss ideas worth spreading,” says Huibregtse.  

Great walls, great ideas

Last fall Huibregtse was in Hong Kong for his CSOM international experience. The previous year he
had finished building the Volunteer Tax Assistance Program at the U and was looking for an
opportunity to start something new. His two competing ideas were to develop a young entrepreneurs
conference—bringing high school students to the Carlson School—or trying to get a TEDx license
for the U.

It was while hiking along the Great Wall of China that he found his inspiration. His group had
discovered an old tower that hadn’t been remodeled and that nature had taken over, and it felt as if
they were, he says, “discovering something for the very first time.”

Huibregtse thought, “Is this what discovering something feels like? Is this what it means to be
‘Driven to Discover,’ like the University’s motto?”

“The TED brand is very powerful, but we also knew that there’s something so wonderful about
bringing the ideas of the University of Minnesota and giving them such a global stage in which to
share them,” he says. “And everybody can discuss their shared ideas; there’s such an incredible
group of people here.”

Saturday’s salon is limited to 100 audience members who were chosen based on their breadth of
experiences and interests.

“These are business students, these are College of Biological Sciences students, these are CSE
(College of Science and Engineering) students. … Our audience has students from every single
college and has a mix from freshmen all the way to seniors and graduate students,” he notes.

In addition to the live event at Coffman, there will be a viewing party in Room 35 Nicholson Hall from
9 a.m. to 3 p.m. The webcast of the TEDxUMNSalon will also be streaming on the group’s website,
TEDxUMN.com.

Potential viewers “can wake up in the morning, grab themselves a cup of coffee, and watch it [from
home] in bed,” Huibregtse says. “The idea is anyone has access to these talks, and the talks will be
made freely available post-event.”

Less than a week before the fruits of his—and the dozens of other students in the U’s TEDx group—
were to come to fruition, Huibregtse was visibly energized by his latest collegiate endeavor.

“We’re finding these stories about what people are doing [at the U] and they’re driving us and
motivating us to keep moving forward,” he says. “We know we’re doing something incredible. We’re
touching on something in this University. As one member said, ‘We are putting a finger on the pulse
of what makes this university come alive as best as we possibly can.’”
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Left to right: Jared Zeigler, Zoe Wilson, Samuel Kruger.
Photos by Uriah Mendoza.

For moments that move
November 8, 2011

Students talk about why they make
theater and what they hope to do with
it

By Bill Magdalene

Fifteen U of M students are working
with award winning actor-directors
Dominique Serrand and Steve Epp to
create a new theatrical work. "The
War Within/All's Fair," which opens at
Rarig Center Nov. 10, explores the
small wars we create every day
around and between us. Epp calls it
"a comic exploration of the continual
folly of humanity, at times disturbing,
provocative and even brutal, but
always funny."

Three students took time out from rehearsals to talk about their work.

---

Q&A with Jared Zeigler, Zoe Wilson, and Samuel Kruger

Our players
Jared, junior. Looking into doing work in theater education.

Zoe, junior, graduating in May 2012. Hoping to become either a member for Teach for America or an
apprentice at a theater company in an education department. 

Samuel, senior. Focusing on performance in physically driven theater, clown, and puppetry.

Why make theater?
Jared: Live performance has such a power and an energy that can really move people. … Theater,
like all good art, reflects what is happening around us. Some stories can be told completely different
ways and give completely different meanings but still be the same basic story.

Zoe: Theater is the mother art. It encompasses visual, performing, building, liturgical, and musical
art. All of these elements come together to create one production. That's why theater is often
terrible. This is an impossible task. But I'm fascinated by the moments that everything does connect.

Samuel: I make theater because it is physical and momentary. For me, theater is an event … a
moment in space and time with a distinct lifespan. … It cannot be relived. This is true even of shows
that perform multiple times. Each performance is a unique event.
 
What do you love most about it?
Jared: I love that I get to play and that I get to fail. I'm encouraged to take risks and learn what does
work and what doesn't work and grow from both success and failure. I also love how much of an
impact theater can have on people and how sometimes people just need to sit in a theater right after
a performance and reflect about what happened because it truly made them feel something.

Zoe: I love connecting theater with education. If a classroom takes a chapter on photosynthesis and
writes a play or song about it, I believe they will have a much more enriching experience with the
curriculum. There is nothing better for me than seeing a kid bow at the end of a performance. I hope
to devote my life to those moments. 

Samuel: I love making the work. I love the process of shaping the unknown or trying to find
something new in an established script or character. It's kind of like fishing. You have to be really
patient and focused.

Why is what you're doing important?
Jared: I'm learning how to create new work and make new stories and work as an ensemble to
generate art that means something. I'm also learning how to take the old stories and keep them
relevant for today's audiences and discover what it is about certain stories that have kept them
around and how some are timeless.

Zoe: Creativity is often forgotten about, especially in our educational systems. Music, theater, and
visual arts are being cut all across the country. I ask what type of citizens we are creating when
there is no creative outlet for them? How can one live without creative expression? The reason we
make theater is to express what we can't just say or write. 

Samuel: Theater is important because in our information age the way that we interact with other
human beings has shifted. I think we're becoming more physically isolated. Theater offers us the
ability to connect in a space with other physical people. I think there is a lot of power in that act.

What's your big dream?
Jared: To make a living in the arts somehow. Ultimately I want to be able to support myself and be
happy with what I'm doing. My guess is that it'll be some combination of performing, teaching, and
managing theater.

Zoe: Ideally, I'd like to fight for the students lost in the achievement gap using theater as a modem. 

Samuel: I'm not sure I have a "big dream." I want to make beautiful theater. If anything I hope to
make theater that the 21-year-old version of myself would obsess over.
 
What has been the key to your student experience?
Jared: The fact that I've been able to figure out what I want and take advantage of all the
opportunities that are available but also I'm still able to talk with the incredible faculty that I learn
from and get their advice. I'm also surrounded by faculty and other students who have the same
interests as me and constantly push me to be better and better at what I do.

Zoe: My parents have been an incredible support system. Also, gaining a well-rounded experience
within the BA Theater program has completely opened my mind as to what theater can do. 

Samuel: Learning to have the courage to risk, and the willingness to fail.
 
What inspires you in a teacher?
Jared: A willingness to do virtually anything to help a student learn. I've had the luck to study with
some phenomenal professors that truly wanted me to learn and succeed and that has in turn made
me want to learn and grow and challenge myself. My favorite teachers haven't given me the
answers, they've asked the questions.

Zoe: Teachers must love their job. If they are only teaching for the pay or for a backup, they will not
be inspiring their students. Teachers must have passion.

Samuel: Passion, expertise, and self-awareness. 
 
What inspires you in other students?
Jared: The ability to keep pushing forward, even when the workload seems like way too much. Also,
an openness to working with a variety of people and wanting to help each other out rather than
shutting each other down.

Zoe: Collaboration. War/Fair is a perfect example of this. By working together as students and
artists, we're going to create something brand new. War/Fair as a theatrical performance is
completely original and true to the artists involved.

Samuel: Passion, playfulness, and self-awareness. 
 
Why the University of Minnesota?
Jared: I came to the U because it was massive and in a great theater city. I wasn't sure if theater
was going to be what I ended up studying but I wanted to be in a city that appreciated the arts. In
the fall of my freshman year, I took my first acting class with one of the professors
who's inspired me the most and connected with some of the people who would grow to be my
closest friends.

Zoe: I came from Oregon to the U of M into the theater BA because of its originality and the location
within the Minneapolis theater community. We have one of the most unique BA programs in the
United States. I'm proud to be a graduate of this program that does much more than re-create
classical pieces over and over. 

Samuel: I didn't know what I wanted to do coming out of high school, and I didn't want to fill out any
long applications so I only applied here. I'm really quite lucky I fell into such an exciting theater
program and one that fits with who I am.

Advice for fellow creators?
Jared: Don't worry initially if something is the right choice. Try it and then try something else and
then try another thing. Make choices and take risks and surround yourself with people who support
you and your craft.

Zoe: Keep an open mind. As an incoming freshman I thought I would become a professional
musical theater actress. By keeping an open mind, I now see what else theater can do, and what I
can do.

Samuel: Be demanding of yourself and make the theater you want to make.
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Proud pet owners
November 14, 2011

Send your favorite photo of your pet showing Gopher pride! Each week photos are posted on
Facebook. The top four (by vote) appear on TCF Bank Stadium scoreboard during home football
games. Pet of the Game gets a $100 gift card to the U of M Veterinary Medical Center. And Pet of
the Season gets four tickets and VIP passes to the Nov. 26 Minnesota/Illinois game and a $250
VMC gift card!
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Art detective
November 14, 2011

A forgotten artist's work can help us
understand ourselves, says U
graduate

By Bill Magdalene

"I am a detective of sorts," Annika
Johnson says. "And I find clues in
paintings, documents, and letters that
tell me about who the artist was that
made them and when, where, and
why they made them."

Johnson, who received her art history
degree from the U this past May and
is now applying to graduate schools
across the country, did undergraduate
research on Clara Mairs—a little
known Minnesota artist from the depression era. Johnson describes Mairs' work as "playful yet
psychological, monumental yet humble" and says she not only helped activate the state's modern
and avant-garde art movements but also was central in the early development of arts education in
St. Paul.

Recently, Annika Johnson talked about her research.

---

Q&A with Annika Johnson

Why did you do research on Clara Mairs?
I love her paintings and prints, which led me to find out more information about her. As I dug in to
her life and work, her enigmatic status in the St. Paul art world of the 1920s-60s made her even
more intriguing.

Why is this important?
Clara Mairs worked during a time of great change in the United States. Her work parallels two world
wars, advancements in women's rights, and the introduction of modernism to artists working in the
United States. Artists were making a conscious effort to wean themselves from the artistic values of
the mother countries and use art as an embodiment of a uniquely American identity. ... The digital
revolution is much underway today just as the industrial revolution was in Clara's time, and today's
artists express an anxiety and the search for identity, as did Clara's generation in the 1920s-40s.
Through history we can understand ourselves, whether as similar or different from the past.

How did you discover your creative path?
I had a penchant for historical fiction when I was little, and my collection of exhibition catalogs
started when I was about 12 years old. Art and artist biographies always interested me, especially
seeing the development of an artist's body of work over a lifetime and how that growth parallels
movement of thought beyond the art world. I had a very inspiring art history teacher at my high
school … who made the topic approachable and who gave me confidence in my attempts to
understand art objects. It wasn't until my sophomore year of college that I realized there was career
potential in the field of art history and at that point I switched majors from geography to art history.

What do you love most about what you do?
I love meeting with collectors and discussing their collections with them: why they collect, how they
came to collect Clara Mairs' work, and the insight they have on their collections. ... Researching
Clara Mairs is in some regards a collaboration with the collectors who have been dedicated to
tracking down and maintaining her work—much of which has disappeared or been forgotten over
the past 100 years. ... The thrill of the hunt is an obsession of mine. … To track down her prints I
have had to look into Minnesota State Fair art pavilion pamphlets from the 1930s and '40s,
exhibition files from various museums, and her personal papers located at the Minnesota Historical
Society. The occasional 60-year-old brochure will list the owner's name of a painting—and I go from
there. Finding the smallest clue can lead to the biggest finds.

Why the University of Minnesota?
The U of M's location in the heart of Minneapolis appealed to me as the city has an incredible arts
scene. Over the course of my undergraduate experience I learned that the school is very involved
with the community in which it sits, and I began to appreciate the student's community initiatives and
insights. As a [public university] the U of M has an extraordinarily difficult task of meeting the needs
of thousands of students coming from all different backgrounds, and the U constantly strives to not
only accommodate, but also make use of these differences.

What was key to your student experience?
Enthusiasm, failure, perseverance, and an open mind. Being disoriented and learning how to
reorient myself is an essential part of being a student and a human being. It is a privilege to pursue
further education. I grew as a person and as a thinker when I realized that college was more than an
obligatory step in my life's path. Learning to take full advantage of my education by talking with
professors, engaging in class discussion (and by attending class!), enabled me to view the world in
a much broader sense and to understand my capacity as an individual and as a member of my
community in a global sense.

What inspires you in a teacher?
My favorite professors challenged my preconceptions about a subject, my personal research, and
my character. The good professors conduct interesting research and share that with the class—the
great professors share their passion for the field with their students, and teach you how to think
critically, not what to think.

What inspires you in a student?
Curiosity and willingness for collaboration is the most inspiring quality of my fellow classmates. ... I
love it when a student's comments during class discussion provide a point of view that I hadn't yet
encountered. The students whose passion for learning verges on insanity push me to attack my
research on all levels.

What's your big goal?
To curate art exhibits that are relevant to the public as well as the experts … exhibits that neither
espouse esoteric knowledge nor "dumb down" critical material, and to provide for many the
opportunity to engage with other cultures and eras as well as their own communities through art.
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Researcher Nevin Young led a crack team of 124
scientists in deciphering an important piece of the
genetic history of legumes.

Scientific symbiosis

The study was the result of
a collaboration among 124
co-authors at 31 institutions
in eight countries. The lead
gene sequencing groups
were at the University of
Oklahoma, the J. Craig
Venter Institute, Genoscope
(France), and the Wellcome
Trust Sanger Institute. The
other lead institutions: the
University of Minnesota,
CNRS/INRA-Toulouse
(France), the John Innes
Centre (UK), the Noble
Foundation, the University
of Wageningen
(Netherlands), MIPS
(Munich), Ghent University
(Belgium), and the National
Center for Genome
Resources. 

This simplified graphic shows how nitrogen-fixing bacteria in the roots of legumes perform the crucial
first step in turning nitrogen in the air into nourishment for food plants and animals. 

A tailored pair of genes
November 16, 2011

For ancient plants, two genes were
definitely better than one

By Deane Morrison

In the wake of the disaster that killed
the dinosaurs, the ancestors of
today's crop plants reinvented
themselves. 

They doubled their genomes, and in
that single act set the stage for
feeding the world 60 million years
later. 

In a study published in the Nov. 16
issue of the journal Nature,
researchers from the University of
Minnesota and other institutions
recount how sequencing the genome of a model, alfalfa-like legume revealed the monumental
benefits that flowed when the ancestor of legumes acquired an extra copy of every gene. 

The findings may help researchers genetically engineer legumes to do a better job of meeting the
world's rising demand for nitrogen, the backbone of all protein and a major nutrient in fertilizers. 

Legumes supply nitrogen through a partnership (called symbiosis,
Latin for "living together") with bacteria that live in the roots of the
plants and turn inert nitrogen from the air into a biologically usable
form. The process is called nitrogen fixation. 

"Legume symbiosis with nitrogen-fixing bacteria is the largest source
of natural, nonsynthetic nitrogen fertilizer in agriculture," says first
author Nevin Young, a plant pathology professor at the University of
Minnesota. "Understanding and leveraging symbiosis is the only
possible way anybody can think of to expand the amount of natural
fertilizer that gets into crops. The discovery [of genome duplication's
role] is important in understanding how that symbiosis works." 

To visualize that role, think of genes as jobs. Suppose one person is
handling two jobs; he or she may well be mediocre at both. But if you
could duplicate the person, you would get two people who could
specialize and thus do each job better. That's what most plants,
including the common ancestor of legumes, did with their genes nearly
60 million years ago.   

How the genes doubled isn't known, but Young says it could have
arisen from a mating where both "eggs" and "sperm" retained full-
sized genomes. 

Doubling the gene dose 

Using the legume Medicago truncatula as the model, the researchers studied the fates of two genes
in the ancestral plant, starting with the doubling of those (and all other) genes several million years
after an asteroid struck Earth. That famous catastrophe occurred 65 million years ago, ending the
Cretaceous Period and leading to the demise of the dinosaurs. 

Both of the ancestral genes had performed dual functions. One was to help nitrogen-fixing bacteria
infect the roots of the legume and enter into symbiosis with the plant. In this arrangement, the
bacteria supply the plant with nitrogen so it can make protein, and in return, the plant supplies the
bacteria with energy.   

The ancestral genes' second function was to help the plant's roots interact with soil fungi that supply
the plant with minerals, notably phosphorus, which the plant could not wrest from the soil by itself.   

With the genome doubling, each ancestral gene now came in two copies. The researchers found
that each copy evolved a different specialty: one involved with the plant's interactions with nitrogen-
fixing bacteria, the other governing its relations with soil fungi. Both functions improved, and the
ancestral legume evolved into many species, including top performers like soybeans, peas, beans,
and peanuts, which supply most of the protein consumed by humans. 

Cutting the fertilizer 

Because of the similarity between the two plants, "everything we discover about Medicago is directly
applicable to alfalfa," a major forage crop, Young says. The work will help scientists help legumes
produce more nitrogen and phosphorus fertilizer. 

"There are a lot of problems with fertilizers in water, and we spend a lot of money on synthetic
fertilizer," says Young. "To keep agriculture sustainable, plants and people who grow plants will have
to do a better job utilizing naturally occurring nutrients like nitrogen and phosphorus. [Besides
legumes] the only way to make fertilizer is through mining or [fossil-fuel-intensive] factories. 

"Plants can only do it with help from bacteria and fungi, and the discovery we made is important in
understanding how that works."

Major U.S. funding for the research was provided by the National Science Foundation and the Noble
Foundation.
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Raptor Center volunteer Sue McCarthy holds Artemis, a
peregrine falcon. Photo: David Mendolia

Bob Kriel with Bubo. Photo: David Mendolia

Keith Manthie and assistant anthropology professor
Gillian Monnier sift through soil at the Bremer Village dig
in Minnesota. Photo: Patrick O'Leary

Laborers of love
November 17, 2011

Three volunteers who make a
difference

By Deane Morrison

A murmur runs through the audience
as Bob Kriel withdraws his gloved
hand from a darkened cage in the
front of a small lecture room.

On the glove sits Bubo, a great
horned owl. With his piercing eyes
and imperial demeanor, this large bird
with mottled gray feathers instantly
dominates the room.

Kriel, a retired physician who still
does clinical research at the
University of Minnesota, volunteers
weekly at the U's Raptor Center, where sick and injured birds of prey receive treatment.  

Kriel and fellow volunteer Sue McCarthy, a retired elementary teacher, help care for the birds. They
also lead tours and educational programs on the natural history of birds of prey and how to
conserve them.

"We get a lot of young owls that have fallen out of their nests," Kriel tells the crowd (this one is
mostly older adults). "We encourage people to leave the young ones alone." Chances are, he
explains, the owls aren't orphans. 

Suddenly, Bubo puffs out his throat and
hoots. "That was a little bit of a mating
call. It's mating season," Kriel says. 

From another cage McCarthy takes
Artemis, a peregrine falcon. Standing
still on McCarthy's arm, the bird gives
little hint that her species has been
clocked at up to 242 mph. 

Kriel, McCarthy and other Raptor
Center volunteers go through a
several-months-long educational
process, but they never stop learning.

"I've discovered how birds have
individual personalities. You learn to
respect that," McCarthy says. "And I'm

amazed at how preschoolers identify so much with birds. I had one father tell me he had an autistic
son. He told me, 'My son reacted so well—I was worried about bringing him here to a new place.'

"But something clicked. That young child felt an emotional attachment to a bird."

Reading stones and bones

Over in an archaeology lab on the west bank of the Mississippi, Keith Manthie points out some
breakages in the ribs of an ancient human skeleton. 

"I'm mending them," he says. And as a volunteer, he has no time pressure. So "if it takes two
months to fix a skeleton, I have the time to do it right."

Now a mainstay of the Department of
Anthropology, Manthie is fulfilling a
lifelong dream. 

"All I want out of this is to call myself an
archaeologist," he says.

In his six years as a volunteer, Manthie,
now retired, has taken part in four
major excavations: a Roman cemetery
in ancient Corinth, Greece ("Every day
I walked by where the apostle Paul
was," he muses); a multilevel structure
in County Roscommon, Ireland; a
Neanderthal site in the Czech
Republic; and Bremer Village in
Minnesota. And he loves helping
students.

"The department labs wouldn't run
without him," says John Soderberg, managing director of the Evolutionary Anthropology Laboratory.
"He helps us out in innumerable ways."

For one, he worked with a graduate student studying the marks left on bones by various predators.
They studied the remains of rabbits eaten by Raptor Center birds, including pellets of bone and
other indigestible material spit out by owls.  

"Once, we had a big pile of rabbit guts and such in the lab, and we tricked people we knew were
squeamish into coming in and looking," Manthie chuckles. "But really, the most exciting thing is that
I'm helping out graduate students working on new projects. For example, the bone studies were to
help us learn to determine if excavated bones were fractured by hominins or wild animals." That, he
says, gives a clue as to what those ancient humans were, or weren't, eating.

"People think I'm rich because I don't work [for money]," he notes. "But instead of a nice new car, I
have experiences."

And he gets to call himself an archaeologist.
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The Horsehead Nebula in Orion is just one of the many
glories in this constellation.

Starwatch December 2011
November 21, 2011

By Deane Morrison

The onset of winter finds Venus, Mars
and Saturn busily moving into prime
viewing positions.

An “evening star,” Venus climbs
rapidly higher above the western
horizon. As it ascends, our sister
planet escapes the sun’s afterglow
and lingers longer in the evening sky.
By New Year’s Eve it will shine for
more than two and a half hours after
sunset.

Mars rises in late evening, followed by
Saturn several hours later. They’ll be
best in the predawn sky, when they
are well up in the south. Mars is
higher, below the hindquarters of Leo, while Saturn appears just east of the bright star Spica, in
Virgo. Both planets are brightening as Earth gains on them in the orbital race. Even better, Saturn’s
rings have opened to about 15 degrees from horizontal, so amateur astronomers with small
telescopes will have a good reason to get out of bed early.

On the morning of the 20th, a crescent moon visits Saturn and Spica. Together, the three objects
form a face with a wry smile, or, depending on your point of view, a cosmic smirk.

Our old friends the bright winter constellations come out in the south after nightfall. Orion’s
hourglass form is unmistakable, and the region of his belt is of special interest to astronomers
because it’s a cauldron of new star formation. Tagging at his heels is Sirius, the Dog Star, which
ranks as the brightest of stars thanks to its proximity—only about nine light-years from us. 

High in the west, the Andromeda Galaxy appears as a fuzzy oval between the Great Square of
Pegasus and W- or M-shaped Cassiopeia. With skies at their darkest, this is a great time to view our
nearest large neighbor galaxy through binoculars or a small telescope.

Hanging east of Andromeda and just above the Pleiades cluster, the stars of Perseus offer a rich
trove of treasures. Pointing toward Cassiopeia is the hero’s helmet, and just beyond its tip lies a
beautiful double star cluster. To see it, wait for a moonless night and use binoculars or a small
telescope.

Also in Perseus is Algol, the Demon Star, a longtime object of fascination. Its name comes from
Arab astronomers, who called it ra's al-ghul, or “head of the ghoul.” It represents the head of
Medusa, the snake-haired Gorgon slain by Perseus. But don’t confuse Algol with Mirfak, the
brightest star in Perseus; Algol is second brightest and closer to the Pleiades.

Algol’s notoriety arises from its habit of regularly “winking,” or dimming and then re-brightening.
Today, astronomers know that Algol is a three-star system, with a big, bright main star and two
dimmer ones. One of the dimmer stars orbits the main star every two days, 20 hours and 49
minutes. For 10 hours in each revolution, the dimmer star eclipses the main star as seen from Earth,
causing the dip in luminosity.

December’s full “cold” moon arrives the morning of the 10th. Unfortunately for us, it sets as it
undergoes a total lunar eclipse. The Twin Cities will scarcely notice the faint shading of the Earth's
outer shadow (the penumbra) on the setting moon, but in general, points farther west and north will
see a later stage of the eclipse at moonset. 

Winter arrives officially at 11:30 p.m. on the 21st, when the sun reaches a point directly over the
Tropic of Capricorn and the Northern Hemisphere experiences the longest night of the year.  

The University of Minnesota offers public viewings of the night sky at its Duluth and Twin Cities
campuses. For more information and viewing schedules, see: 

Duluth, Marshall W. Alworth Planetarium: www.d.umn.edu/planet 

Twin Cities, Minnesota Institute for Astrophysics (during fall and spring semesters):
www.astro.umn.edu/outreach/pubnight 

9/22/11 Contact: Deane Morrison, University Relations, (612) 624-2346, morri029@umn.edu 

Find U of M astronomers and links to the world of astronomy at http://www.astro.umn.edu.
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Physics professor Marvin Marshak is part of the MINOS
experiment to study neutrinos and compare their speed
to the speed of light.

Real speed demons

Einstein's E=mc  equation
is part of his theory of
special relativity. It does not
forbid subatomic particles
from traveling faster than
light. Such particles, called
tachyons, have been
hypothesized. If they exist,
they would behave very
strangely.

Supernova sequence

When the supernova called
1987a went off in the Large
Magellanic Cloud, a
companion galaxy to the
Milky Way, neutrinos arrived
on Earth three hours ahead
of light. But since
supernova explosions
produce neutrinos several
hours before visible light,
this raised no eyebrows.

Fast times in physics
November 23, 2011

A U physicist will help determine if
neutrinos can outrace light

By Deane Morrison

Back in 2007, a physics experiment
clocked elusive subatomic particles
called neutrinos going faster than
light. 

That wasn't supposed to happen. If
the speed of light in a vacuum—
denoted "c" by physicists—isn't the
universal speed limit, it would mean
that Einstein put the wrong number in
his famous E=mc  equation. 

University of Minnesota physicist
Marvin Marshak was part of the
experiment, called MINOS. It clocked
beams of neutrinos shot from Fermilab, a national physics lab near Chicago, to a detector 457 miles
away in the Soudan Underground Laboratory in northern Minnesota.

"Our data showed that neutrinos go faster than light, but the experimental error was too large to
draw a conclusion," Marshak says. "We published the result, but we never pushed it." 

So the finding never made the news. 

Then, in September, came a shocker from OPERA, a similar experiment in Europe. Not only did
OPERA catch neutrinos exceeding the speed limit, but its error was much smaller, and media
around the world trumpeted the possible demise of the world's most famous equation.

Now, Marshak and MINOS are gearing up to settle the matter by
performing the most precise measurements of neutrino speed
possible. Whatever they find, the result is sure to make big waves in
the scientific world.

Was Einstein wrong …

Neutrinos barely beat out their luminous rival, however. 

"In MINOS, the recorded neutrino speeds were such that if light took a
million seconds to travel a certain distance, the neutrinos would do it
in 999,949 seconds, give or take 29," says Marshak. "In OPERA, the
neutrinos would have covered the distance in 999,925 seconds, give
or take four."

Most physicists stand by Einstein, unwilling to discard his theory on the basis of one report, namely
OPERA. But the only experiment that can confirm or debunk it is MINOS. The world has just one
other experiment, in Japan, that could measure neutrino speed. But there the neutrinos travel only
168 miles—not enough for tiny differences in speed to show up.

The one thing MINOS needs to settle the issue is a more precise way to time neutrinos. Recently,
the U.S. Naval Observatory agreed to lend MINOS two atomic clocks, which promise to remove
much of the uncertainty about that source of experimental error.

The atomic clocks measure time according to the vibrations of cesium atoms—more than 9 billion
per second—and are the most precise clocks known. They are scheduled to be calibrated and in
place by March, so Marshak expects reliable data next spring.

 … or right after all?

If it turns out that neutrinos can indeed outrun light, that doesn't
necessarily mean Einstein was wrong in positing the speed of light in
a vacuum as the universal limit, Marshak says. Perhaps it really is the
limit, but it has never been accurately measured because even deep
space isn't a true vacuum. 

Maybe, Marshak muses, the medieval concept of ether, a mysterious
substance filling space, isn't so far-fetched after all. Or perhaps dark
energy, a recently discovered but equally mysterious force thought to
be accelerating the expansion of the Universe, is slowing light down.
Conceivably, anything in space that interacts with light could slow it
down, just as glass and air do.

Marshak also notes that when a much-studied supernova appeared in
1987, neutrinos from the cataclysm reached the Earth at the same time as visible light.

"If the OPERA finding were true, neutrinos would have arrived four years earlier," he notes. 
 
Besides Marshak, the MINOS experiment benefits from the contributions of many other U of M
scientists, including physics faculty members Kenneth Heller, Peter Litchfield, Earl Peterson, Keith
Ruddick, Dan Cronin-Hennessy, and Alec Habig (UMD), as well as Tom Chase (mechanical
engineering) and numerous postdoctoral associates and graduate students.
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A dream takes shape
November 29, 2011

U transfer student hopes to help
rebuild her home country, Somalia

By Bill Magdalene

Suado Abdi arrived in the United
States having grown up in war-torn
Somalia and then in African refugee
camps. In 2006, a year and a half
after her arrival, she enrolled in
Minneapolis Community and
Technical College. Two years later
she transferred to the University of
Minnesota. Now, as she completes
her degree in urban studies with a
minor in geography, she's applying to
graduate programs in urban and
regional planning.

Recently, Suado Abdi discussed her experience as a U of M transfer student.

---

Q&A with Suado Abdi

How did you arrive at the University of Minnesota?
I transferred to the University in June 2008 as a political science major. ... [When I'd] been in the
country for only a year and a half, the best choice for me seemed to be a smaller community
college. After my first year at MCTC, my interest in researching about four-year institutions grew.
So, I began talking to my professors and friends.

What helped you find a path to the U?
First was my interest in pursuing a four-year degree, although I was not sure what I was going to
pursue. Second was the assistance of academic advising—both from MCTC and the U of M. … In a
way, it feels like I had been preparing to be admitted to the U of M since 2006.

What was the biggest challenge in making the transfer?
Adjusting to this "large" community. I came from a small community college, where all the buildings
(only three) are connected by skyways. … [At MCTC] I used to work a lot of hours, but due to taking
large course loads and the new environment at the U, I could not juggle working many hours and
school.

Did anything at the U surprise you?
What surprised me most was the fact that my professors knew me by name, considering the large
classroom sizes. Whenever I talk about the University with my younger siblings who are in high
school, their first impression is about how large the University is. Diversity was another factor. The
fact that I have Korean, American, Chinese, and many other African friends made it easier to adjust
transferring to the U of M.

Did you get involved beyond academics?
At MCTC I was very active … as the vice president of student senate and president of the Muslim
Student Association. Since transferring to the U, I have not taken any officer duty, but have
participated in a lot of student organizations such as the Somali Student Association, the Muslim
Student Association. ... Because I was in my last two years of college, I wanted to focus on research
opportunities and classes.

Why did you pursue urban studies?
I came from a war torn nation (Somalia) and grew in refugee camps in Africa. That said, I have also
seen beautiful downtowns in Africa. I was always fascinated with tall skyscrapers in downtown
Nairobi. At that time, I did not recognize the symbolism of skyscrapers or the role of a central city.
My education and lived experience have shaped my passion to understand and shape cities. I
believe a master's in urban and regional planning will allow me to work and shape the ways in which
planners engage with and plan for underrepresented communities.

What do you love most about your work?
That I get to have the opportunity to change people's lives for better! Based on my undergraduate
studies, it has been fun learning about influential architects and planners who have shaped
American cities the way they are today.

What's your big dream?
First is to get my master of urban and regional planning degree. Second, I want to gain the expertise
to be a professional in this field and then be a leader in my community in making strong planning
processes. Third, when the day comes, I want to help rebuild my home country, Somalia.
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A study led by Jaakko Mursu found no evidence that
most commonly used dietary supplements reduce the
risk of death.

Popular but not potent

During the study, the self-
reported use of at least one
daily supplement rose from
62.7 percent in 1986 to 75.1
percent in 1997 and 85.1
percent in 2004. The most
commonly used: calcium,
multivitamins, and vitamins
C and E. The most common
combinations: calcium and
multivitamins; calcium,
multivitamins, and vitamin
C; and calcium and vitamin
C.

Hold the supplements
November 30, 2011

Dietary supplements fail to prove of
any benefit

By Deane Morrison

If sales figures are any guide,
Americans love to take vitamins,
minerals, and other dietary
supplements.

The National Institutes of Health
reports that supplement use has risen
substantially over recent decades. By
2000, about half of adults were taking
at least one supplement and sales
had reached the $20 billion mark.   

But do they do any good? Jaakko
Mursu, a researcher in the University
of Minnesota’s School of Public
Health, wanted to know. 

“My colleagues found earlier that supplement use in Iowa women was common,” Mursu explains.
“We wanted to explore further and find out if they have any effect.”

Drawing on data from 38,772 women in the Iowa Women’s Health Study, Mursu and his colleagues
examined the relationships between use of 15 supplements and mortality from all causes between
1986 and 2008. The volunteers, who were 55 to 69 years old in 1986, reported their supplement use
three times: in 1986, 1997, and 2004. The researchers also recorded deaths through December 31,
2008.

In examining each supplement separately, Mursu’s team found almost
no evidence that any lowered the risk of death. For example,
compared to nonusers, the absolute risk was a few percent higher for
those who took these supplements:

• multivitamins, 2.4 percent
• vitamin B , 4.1 percent
• folic acid 5.9 percent
• iron, 3.9 percent
• magnesium, 3.6 percent
• zinc, 3.0 percent

One bright spot was calcium, which was associated with a 3.8 percent
risk reduction.

But the association of iron with a higher death rate drew the
researchers’ attention because a large number—about
7 percent—of the volunteers took the mineral, and the risk was dose-dependent.  

“We saw … significantly increased risk at progressively lower doses as the women aged through
baseline in 1986, to baseline in 1997, to baseline in 2004,” says Mursu.”

The iron could well be harmful in itself, but it also may be masking an underlying disease. 

“Supplemental iron is often used to treat anemia, which could be a result of, for example, chronic
disease,” Mursu explains. 

In fact, the observational study doesn’t prove that iron or any other supplement actually caused
higher or lower mortality. Its main value was in pointing to fruitful areas for further research, Mursu
says.

Less is more

“Supplement makers are not required to show a benefit, or even the safety of the product,” he says.
“We are not against supplement use, but it has to be justified. For instance, in pregnant women, if
their folic acid or iron levels are low, that is a good reason for supplements.”

But in general, his main message is that there’s no evidence for benefits.  

“The biochemical roles of vitamins in the human body were figured out in the 1940s-1970s. There
was almost a consensus that if a small amount is good, more is better. But this does not seem to be
the case. In some studies, some of the supplements have even been found to be harmful.

“I would hope people would reconsider whether it’s necessary to use those supplements. A lot of
things can be toxic in high enough doses, especially if combined with long-term use.”

Mursu performed the research as a postdoctoral fellow in the School of Public Health (SPH). His
colleagues in the study were Kim Robien and Lisa Harnack of SPH; David Jacobs of SPH and the
University of Oslo, Norway; and Kyong Park of  Yeungnam University, South Korea. Mursu is
affiliated with the University of Eastern Finland. The study is published in the Oct. 10, 2011 issue
(vol. 171, No. 18) of Archives of Internal Medicine.
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U to receive large gift from Dow Chemical
Co.
December 1, 2011

Unique industry partnership will
strengthen research and enable
building expansion

Every Friday afternoon, University of
Minnesota chemical engineering and
materials science assistant professor
Aditya Bhan and his grad students
teleconference with their fellow
research team members. But these
team members aren’t across campus
or at another university across the
country; they are top scientists at Dow
Chemical Co., one of the biggest
chemical companies in the world.

Together, these University and Dow researchers are developing new solutions for using alternative
raw materials in the production of various chemicals ultimately used in making plastics, paints,
antifreeze, and many other products we use every day.

This research is just one example of several University research teams being funded as part of a
new partnership program between Dow and the University of Minnesota. The University will receive
nearly $17 million over the next five years through an agreement with Dow designed to encourage
research in chemical and materials sciences.

Of that total, almost $2.3 million per year over the next five years will go to chemical engineering
and materials science, chemistry, and mechanical engineering researchers in the University of
Minnesota’s College of Science and Engineering. Dow also has made a $5 million commitment to
help fund a building expansion for Amundson Hall, the home of the highly ranked Department of
Chemical Engineering and Materials Science.

Dow will fund a variety of research projects focused on developing materials used in photovoltaic
devices; polymers that target electronic devices, floor coatings, and the delivery of pharmaceuticals;
and catalytic compounds that facilitate the transformation of oil and natural gas to feedstock
chemicals. 

A ‘game changer’ for students and faculty

In sharp contrast to most research grants, the funding from Dow is accompanied by ongoing
collaboration. Dow will partner with the school’s graduate students, post-doctoral fellows and faculty
researchers, giving them a chance to work directly with Dow scientists. Researchers from Dow and
the University meet by telephone each week to discuss the progress of their research, and the
researchers will meet in person at least four times a year. Many of the students will also be tapped
for internships at the company to give them direct industry experience.

“For Minnesota, the donation and research funding are a game changer,” said Frank Bates, head of
the Department of Chemical Engineering and Materials Science in the U’s College of Science and
Engineering. “This investment is a real change in the way companies invest in research and work
with universities. It’s really about a partnership to work together to meet the needs of both the
company and the University while contributing to the greater society.” 

Expanding the pipeline

The commitment to the U is part of Dow’s recently announced investment of $25 million per year
over 10 years at 11 leading U.S. universities. The funding is meant to strengthen research in
traditional scientific fields important to Dow and to the nation’s future. Dow chose the 11 universities
for their excellence in science and engineering education and research and their willingness to
collaborate with industry.

“This unique and industry-leading investment will support breakthrough technologies and increase
collaboration between Dow and key universities, while helping to develop America’s future pipeline
of Ph.D.-level talent,” said William F. Banholzer, Ph.D., Dow’s chief technology officer and executive
vice president of ventures, new business development and licensing. “It is vital that we support
academic research to ensure universities can continue the tradition of excellence in chemical
engineering, chemistry and materials science to help address the needs of the industry and of our
country.”

Working across disciplines is part of the equation

The Dow gift will further enhance research relationships at the U between—among others—faculty
from the Department of Chemistry and the Department of Chemical Engineering and Materials
Science. A large number of faculty from both departments already have established collaborations.

“At the University of Minnesota we have a uniquely close relationship between chemistry and
chemical engineering and materials science that helps bring scientists and engineers together in
new ways to solve important problems,” said William Tolman, chair of the Department of Chemistry.
“This new investment from Dow will help strengthen that relationship between our departments and
drive exciting research forward.”

In addition to the University of Minnesota, the other universities receiving funding from Dow are
California Institute of Technology, University of California at Santa Barbara, University of Illinois at
Urbana-Champaign, Georgia Institute of Technology,  Pennsylvania State University, University of
Wisconsin, Northwestern University, University of California at Berkeley, Carnegie Mellon University,
and University of Michigan.
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Google chairman Eric Schmidt spoke at the U
November 30, 2011, about issues such as fostering
innovation, cloud computing, access to technology, and
control and security. 

Photo: Bryan Koop

Visit by Google chairman a plus for U
December 2, 2011

Eric Schmidt discusses the future of
the high-tech economy

By Rick Moore

For a man poised to talk about the
wonders and transformational power
of technology, Eric Schmidt showed
he has a good curveball to keep an
audience off balance.

“Can I ask a question first? When did
we lose control of our lives?” said the
Google chairman to the crowd of
about 250 techies and assorted
guests at the Humphrey School of
Public Affairs. “When did it get to the
point where you had to turn on your
mobile device as you woke up and
you had to check your email as you
went to sleep? Now, come on. Is
there anybody in the room who does
not have this problem?

“This is the new addiction. … Don’t you remember the time when you could actually have some
peace of mind? When people weren’t constantly texting you … and you lived in the quietude of non-
knowledge?”

That snapshot of American life, circa 2011, drew hearty laughter, and then Schmidt proceeded with
his talk—which took the form of a Q&A session with Steve Kelley, director of the U’s Center for
Science, Technology, and Public Policy—on the future of the high-tech economy. 

Googling innovation

Schmidt’s visit to campus wasn’t completely random. The University of Minnesota is one of the first
and leading adopters of Google applications in higher education, and there are currently nearly
90,000 U of M Google email account users.

He pointed out that the type of innovation that Google prizes is already inherent at the U. 

“How does the University maintain innovation? Frankly, it’s because of the students and the
graduate students,” Schmidt said. “Google exists because of the research universities of America,
and we source these remarkably brilliant young men and women that you all produce. It’s the
proudest thing, I think, that we do in America.”

A new kind of textbook

When asked about access to technology and the potential for further disparity between the haves
and the have-nots, Schmidt pointed out that there are 4 billion mobile phones in the world, and
smartphones will continue to proliferate around the planet. Which sets up an interesting paradox.
“People who do not have running water will have a mobile phone now and a smart phone,” he said.
“If you’re a person who has no access to textbooks [and no] television … and one of these phones
shows up, [then you] have all the world’s information and all the world’s entertainment. … That’s a
big day.”

Schmidt also talked about the role technology plays, or can play, in advancing a democracy and
maintaining checks and balances.

“I’ve come to a view that we have a physical system—the world that we all understand, the
governments and countries and so forth—and we have another system, which is this virtual
system,” he said. And “each will keep each other in check.”

Destructive people, for example, will find it hard to escape scrutiny because of all the data and
tracking mechanisms in the online world. Similarly, it will be easier for police to detect this behavior
online and punish those responsible.

“The two systems are somewhat at odds, but they ultimately make each other better,” Schmidt said,
“and as a metaphor, that’s a pretty good predictor of the next 10 years.”

To hear Schmidt’s entire talk, including his thoughts and opinions on cloud computing, control and
security, and the ethics of pushing out new technology, visit livestream and click on “The future of
the high-tech economy.”

This article originally appeared in early December, 2011.
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The wind turbine and meteorological tower are at
UMore Park, which still shows evidence of its former life
as Gopher Ordnance Works, which supported the U.S.
effort in World War II. Ongoing research projects at
Eolos include capturing more energy from the wind,
improving wind farm design, minimizing turbine impact
on radar, reducing turbine noise, preventing ice build-up
on blades, and improving turbine blade structure.

Photo: Patrick O'Leary

A new use for old mines?

A new study from the
University of Minnesota-
Duluth’s Natural Resources
Research Institute (NRRI) is
examining the potential re-
use of abandoned open pit
iron ore mines on the
Mesabi Iron Range to store
excess energy from wind
turbines. Read more.

Wind power at Morris

The University of
Minnesota, Morris is a
leader in sustainability
efforts. UMM recently
dedicated a second wind
turbine near campus, and
the two turbines combined
provide for nearly all of the
campus's electricity needs.
Read more about the
dedication of the second
turbine.

Wind. Energy. Research.
December 7, 2011

Wind energy research consortium
promotes collaboration with industry
and opportunities for student research

By Rick Moore

Fotis Sotiropoulos has a picture-
postcard view through a window at
the U’s St. Anthony Falls Laboratory
(SAFL). It looks out over those iconic,
if not dramatic, falls that helped power
Minneapolis through its early years as
a milling giant. 

Sotiropoulos, director of SAFL and
professor of civil engineering, now
has his eyes on a field of power that’s
tied to our economic and
environmental future—wind energy. 

The University of Minnesota was one
of three university-based consortia to
receive a large U.S. Department of
Energy (DOE) wind energy research
grant in 2009. As part of that, the U
recently dedicated a $5.5 million wind
turbine, the 2.5MW Clipper Liberty, at
UMore Park in Rosemount. It’s the focal point of the budding Eolos Wind Energy Research
Consortium, a unique, collaborative research effort.

“Automatically, this project puts the University of Minnesota at the leading edge of wind energy
research,” says Sotiropoulos.

A new beacon in the south metro

At 426 feet from base to tip of an extended blade, the wind turbine at UMore Park dwarfs everything
in the vicinity but its companion meteorological tower, which aids in measuring atmospheric
conditions at the site.

But what makes the turbine really stand out is its role in the next generation of wind energy
research. DOE’s vision was for universities to work with industry to test ideas for wind energy
improvements in the field, in addition to testing on computers or in a lab. And part of what elevated
the University’s proposal is the relationships it has already cultivated—or is poised to develop—with
industrial partners.

Take 3M Co., which has refined the development of a thin, textured “riblet” film that, when applied to
surfaces like airplanes, can reduce resistance due to friction. However, 3M discovered that oil would
have to exceed $150 a barrel for it to be cost-effective to install the riblet film on airplanes.

The University and 3M are now exploring the potential for the film to
decrease resistance and increase efficiency on wind turbines, with
computational and lab tests already completed.

“The next step is to actually work with the manufacturer of our wind
turbine, Clipper Windpower, and 3M to figure out a way to apply this
on the blades, on the actual turbine, and test it—demonstrate that it
makes a difference in the actual power captured by the wind,” says
Sotiropoulos.

Another University-industry project, with Lockheed Martin, is
developing strategies for mitigating the effects of wind turbines on
weather radar. According to Sotiropoulos, the spinning blades on
turbines can create a signal that could be interpreted by nearby radars as a storm approaching. 

A textbook example of experiential learning

While Eolos, named after the Greek god of wind, will naturally benefit the U’s consortium partners
and the field of wind energy, it also creates a ready laboratory for University of Minnesota students.

As part of the consortium effort, the U is offering a new course, Wind Energy Essentials, available to
students across all departments of the College of Science and Engineering.  

“We have designed the course to provide students exposure to all elements of wind energy, from
the engineering issues—how you build the machine, what the machine looks like inside, how it
captures the energy—to all the socio-economic issues, like public perceptions of wind farms and the
economics of wind energy,” Sotiropoulos says. “Now the students will have the opportunity to be
engaged in research in a very significant way.”

They’ll learn not only from University of Minnesota faculty, but also
researchers from national labs and even wind farm developers. 

And that hands-on, cross-industry experience works for everyone. 

“One of the big goals of the DOE is to develop the new generation of
energy talent,” Sotiropoulos says. “It’s kind of a new field—wind
energy engineering or renewable energy engineering—that’s going to
become far more important in the years to come.”

For more information about the consortium partners and ongoing
research projects, visit Eolos.

Consortium partners include the University of Minnesota-Twin Cities,
Center for Compact and Efficient Fluid Power, Syracuse University,
Dakota County Technical College, Mesabi Range Community and Technical College, 3M, Barr
Engineering, Clipper Windpower LLC., United Technologies Research Center, Lockheed Martin,
Micron Optics, Ryan Companies, WindLogics, Xcel Energy, Sandia National Laboratories, and the
National Renewable Energy Laboratory. The College of Science and Engineering, the U’s Initiative
for Renewable Energy and the Environment (IREE), and UMore Park provided early-stage research
funding to support consortium collaborations.
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The 2011 greeting from University President Eric Kaler
and Karen Kaler was the work of undergraduate Mari
Mihai and graduate student Adam Zahller Brown.

Mari Mihai. Photo: Patrick O'Leary

Adam Zahller Brown. Photo: Patrick O'Leary

Warm winter wishes
December 12, 2011

Two U students design the Kalers'
greeting

By Deane Morrison

In this, their first winter as the U of M
presidential couple, Karen and Eric
Kaler sent a colorful, animated
seasonal ecard to the extended
University community.

If you've seen it, you may have
assumed the design was
professionally done.

In fact, it was the work of two U of M
students: Mari Mihai, a third-year
graphic design undergrad, and Adam
Zahller Brown, a first-year grad
student in music composition.

The 30-second ecard gave the two a real chance to shine. Complete with falling snow, a snow
globe, a crackling fire, and a crescendo of holiday-evoking music, it went out to faculty, staff,
students, and selected friends—more than 100,000 people in all.

Born to draw

Mihai's story begins in Romania, where she was born about 10 months after the fall of dictator
Nicolae Ceausescu. When she was 8, her mother won a visa lottery for the United States or
Canada. Her father picked the Twin Cities as "a great place to raise a family," which by then
included a younger sister, Oana.

Today her father is an electronic design
engineer at Sensata Technologies.
Design must run in the family, as his
father was a painter and Oana is also
studying graphic design at the U. 

Mihai chose the U for two reasons:
reputation and location.

"I knew I wanted graphic design, but I
didn't want to go out of state. I wanted
to be near my family because we've
shared so much," says Mihai, who has
a College of Design Legacy
Scholarship, among others, and is in
the honors program.

She began the card design by
sketching an interior scene with a fireplace and mantel and scanning it into a computer. She then
painted it and, on a suggestion from the Kalers, added images of all five University campus mascots
as mantel portraits.

"I got advice from lots of people [from around the University]," she says. "It's exciting because the
card goes to so many people."

Sounds of the season

When he met with Mihai about the project, Zahller Brown's first question was about the timing of
events in the multimedia sequence as the card zoomed out from a block "M" on the snow globe and
culminated with a text greeting. Then, in a studio at the School of Music, he went to work creating
sounds that evoked a magical holiday mood.  

Along the way, he discovered elements
of "holiday music" by thinking about the
common elements of holidays in
general.

"I asked myself what sounds cross
cultures," Zahller Brown says. "Bells
often connote the mystical, the
spiritual, beyond the tangible universe.
Trumpets mean celebration. Holidays
are mystical and celebratory."

To create a unique sound while still
evoking a "bells and trumpets" mood,
he drew on some unorthodox
instruments. For example, he made the
card's shimmery sound by dragging a
metal comb across the edge of a
cymbal. And the tinkling sound came from a celesta, which he describes as "a keyboard
glockenspiel with metal bars instead of strings." (Think "Dance of the Sugar Plum Fairy" from the
Nutcracker Suite.) He also used a Navajo cedar flute and recorders.

"It was fun and challenging. It's good to write outside what you're used to," says Zahller Brown, who
aspires "to write challenging concert music." A graduate assistant in the music theory program, he
came to the U of M to work with composer and professor James Dillon, whose music he has long
liked and admired.

But the project got him to think about "how cool holiday music is as an abstract concept. Music can
get people in touch with inexplicable things and bring people together."
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The College of Science and Engineering Light Show lit
up the grounds of the Civil Engineering Building.
Photo: Richard G. Anderson

Move over, aurora borealis
December 14, 2011

A student-designed light show wows
the crowd

By Deane Morrison

An outdoor light show on the coldest
night of the season? 

You better believe it. 

Despite numbing weather, hundreds
turned out to see "Aurora Digitalis,"
the College of Science and
Engineering Light Show, on its debut
weekend. Complete with 75,000 LED
lights, 400 individual controllable
lights and 450 microcontrollers,
"Aurora Digitalis" is set to music and
continues with shows for the next two
weekends at the Civil Engineering
Building, 500 Pillsbury Drive S.E., Minneapolis. 

It all started with Taylor Trimble, a sophomore electrical engineering major, who brought his idea to
a new club called Nikola Tesla Patent Producers.

"We're a self-starting club. You come up with an idea, and we'll help you do it," explains Trimble. "I
threw [the idea] out at a meeting September 16, and everybody fell in love with it."

The engineering behind synchronizing all those lights with enough music for a 15-minute show (not
to mention stringing the lights around the Civil Engineering Building) took the efforts of perhaps 50
students. They built everything after the space became available to them, which was only a week
and two days before the December 9 debut—so putting the show together was a herculean task by
any standard.

Besides showcasing University of Minnesota science and engineering students' talents, "Aurora
Digitalis" demonstrates that they know how to have fun in winter. Not that they lacked for it during
the fall planning sessions.

"Getting everybody together and brainstorming ideas and getting people to come on the project was
a lot of fun," says Trimble. "I like getting new creative energy, and every week there was more."

A few glitches popped up in the early performances, but no one seemed to mind.

"I was amazed at the crowd and how supportive everybody was, even when everything didn't go
perfectly," Trimble says. "But the 7:30 show Sunday [December 11] was almost perfect."

The kick-off performances featured entertainment and "Freezin' for a Reason," a 5K run for charity
organized by the University's Science and Engineering Student Board. 

Future shows will be held at 5:30 p.m. and 7:30 p.m. as follows (depending on weather and
attendance):

• Saturday, Dec. 10
• Sunday, Dec. 11
• Thursday, Dec. 15
• Friday, Dec. 16
• Saturday, Dec. 17
• Thursday, Dec. 22
• Friday, Dec. 23
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Child development professor Ann Masten is
researching ways to help homeless and highly mobile
children get ready for kindergarten.
Photo: Dawn Villella

Ready. Set. Go.
December 14, 2011

Helping homeless and highly mobile
kids prepare for kindergarten

By Gayla Marty

At a homeless shelter in downtown
Minneapolis, about 100 preschool
children learn and play every day. 

The classrooms and study space are
clean and colorful. In one room, a 4-
year-old completes fun, simple tasks
on a computer, touching the screen to
learn how it works. Upstairs, a group
plays Simon Says. Down the hall,
children sit quietly, practicing deep
breathing. 

The goal of these mental exercises is
to improve what's known as executive
functions, a set of skills that predict
school success and resilience  in children. In an earlier time, such skills might have been called self-
control. These "tools of the mind" develop along with the prefrontal regions of the brain and improve
markedly between the ages of 3 and 7.

"To do well in kindergarten, you need to be able to listen to the teacher, follow instructions, and
resist the temptation to get distracted, run around the room, or hit the child next to you," says
University of Minnesota child development professor Ann Masten, who collaborates with the shelter
staff. "To learn anything, you have to have some control over your own behavior and attention."

The staff doesn't have much time. The average stay for a family at People Serving People is only 38
days. About a third of the guests are 5 or younger—the fastest-growing segment of the homeless
population.

Nationwide, nearly a million schoolchildren experience homelessness each year, with many school
districts reporting increases since the economic crisis began. In Minneapolis Public Schools, 8.3
percent of all enrolled children were identified as homeless or highly mobile over the course of last
year. States and school districts face the task of keeping vulnerable children from falling behind.

As a group, children without permanent homes score much lower in reading and math than children
with more stable housing. By sixth grade, they test no better on average in reading and math than
children in third grade from stable and relatively advantaged households. Yet many children are
resilient.

"There are children from recently homeless families with multiple risk factors for development who
are doing well in school," says Masten. "It's astounding."

Along with executive function, parenting skills are the second factor that Masten has found to predict
resilience in children. What's more, these two protective factors appear to be related and malleable. 

Since the late 1980s, Masten has collaborated with community partners in research on the
homeless and highly mobile population in the Twin Cities. People Serving People and Mary's Place
are two of the largest family-focused shelters in the upper Midwest. Both are just minutes from the
Twin Cities campus. The partnership has grown to include several of Masten's faculty colleagues,
graduate and undergraduate students, and University staff, working alongside staff from local
schools and community organizations. 

In July Masten and fellow Institute of Child Development faculty members Philip Zelazo and
Stephanie Carlson were awarded a three-year grant from the National Center for Education
Research. Their task is to develop an intervention to build executive functions as a strategy for
improving school readiness, learning, and early school success of homeless and other highly mobile
preschoolers. Preliminary components were developed with local support from the Sauer Children's
Renew Foundation. 

Parents play a big role. They are learning ways to promote executive function in their children so
learning doesn't stop when they leave the shelter. One popular example is taking time to play
thinking games like Blink, a card game for young children that requires flexible sorting by shape or
color.

Once the intervention is developed, it will be piloted at other sites. Such a fast, precision tool
promises to bring relief not only to highly mobile families but to teachers, classrooms, and school
districts.

"The idea is to give the children a timely boost," says Masten. "We think that if they get off to a
better start, we could generate a positive cascade."

Adapted from a story by Greg Breining in CEHD Connect magazine, summer 2011. Read the full
story.
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Engulfed by research opportunities
December 15, 2011

U undergrad works to discover new
medical technologies

By Bill Magdalene

Joseph Simon, honors senior in
mechanical engineering, has had a
busy undergraduate career. He did
independent research to help develop
biomaterial to create an artificial
cornea. And now, while applying to
Ph.D. programs across the country,
he's working on creating a model
bioreactor that would help medical
scientists investigate blood vessel
diseases.

Recently, Simon discussed why he
loves doing research.

---

Q&A with Joseph Simon

If you had one sentence to tell sixth graders what you do, what would you say?
In my research, I test and discover new technologies to improve the health and lives of people
worldwide.

How did the idea for an artificial cornea come about?
The idea was actually a joint effort between Dr. Alptekin Aksan and Dr. Allison Hubel ... The
hypothesis was that an artificial corneal substitute could be manufactured by [combining] a natural
polymer with an inorganic ceramic to form a nano composite. ... The work was in conjunction with
physicians at the Mayo Clinic. I hope that the project is successful and that current researchers are
able to develop an artificial cornea implantable in a wide range of patients worldwide.

How did you first discover your academic path? 
As a freshman in high school, I saw "cool" math derivations on the board from the previous period's
calculus lecture. Seeing this cultivated an interest in me to pursue a career in science and
mathematics. During my sophomore year at the U of M, I decided I wanted to delve into applicable,
hands-on research. Within a few weeks in the lab, I was engulfed by the opportunities research had
to offer me.

What do you love most about what you do? 
The most fascinating part of research is the challenges it poses each and every day. To be honest,
it's a love/hate relationship. At times, research can be frustrating, but the times when you succeed
are so rewarding and gratifying, you just can't stop. Research has no bounds and it allows me to
explore my own potential and challenge myself on a daily basis.

Why is what you do important?
What I do affects many people, in many different ways. Advances in medicine will facilitate longevity
and an increased standard of living. My findings and work open up new possibilities and new
avenues for other scholars.

What's your big dream? 
To obtain a Ph.D in bioengineering and become a professor at a large research university. I hope to
make significant advances in science that will positively affect the lives of people throughout the
world.

What's been the biggest challenge in your work?
Working independently was really a challenge. Designing intelligent experiments and formulating
hypotheses to test can be very challenging. Despite the challenge, independently working through
issues has made me a much better researcher, by forcing me to think critically and apply what I've
learned in the classroom.

What inspires you in a teacher? 
A teacher that is willing to impart his or her knowledge on a student is something I admire and it
inspires me to do the same to others. Professors that genuinely want to help students learn new
material are truly inspirational.

What inspires you in a student? 
A student that has an eagerness and willingness to learn. Whenever I see fellow students
collaborating or working on challenging concepts or problems I feel inspired to do my best.
Whenever you're surrounded by other students who are driven to learn and do the best they can,
you start to rise to the level of those around you.

Why the University of Minnesota? 
The U of M has top faculty in many different fields. ... I was attracted to the engineering program
here at Minnesota because it has a reputation for being a top-notch program, both in the classroom
and in the lab. We have state-of-the-art facilities and resources and our faculty members are
working on cutting-edge research.

What's been the key to your U of M student experience? 
Exploring the opportunities outside the classroom. ... The University has a lot of great opportunities,
spanning many different interests, which allow students to immerse themselves in things they're
really passionate about.

Advice for fellow searchers? 
Find something you're truly passionate about and pursue it. Find your niche of interests and follow
your dreams. The sky is the limit.
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Vikings running back Lorenzo Booker speaks with area
schoolchildren.

A playbook for fitness
December 16, 2011

University-Vikings partnership helps
children lead healthier lives

By Rick Moore

Even if you’re not a football fan,
you’ve probably noticed the
Minnesota Vikings in the news a lot,
whether it’s in regard to the 2011
season or their push for a new
stadium. 

What often goes unnoticed is the
team’s record of community
engagement and financial
benevolence. Over the years the
Vikings have given millions to the
local community.

Even more under the radar is the team’s long partnership with the University of Minnesota. For 30
years, the Vikings Children’s Fund has supported the Department of Pediatrics and the Amplatz
Children's Hospital to the tune of nearly $6 million, much of that for research-related seed grants
and most recently by adopting the Minnesota Vikings room at the new hospital. 

One current program, called the Vikings Fitness Playbook, is a three-year effort to combat the
epidemic of childhood obesity.

A twofold approach

The Vikings Fitness Playbook program is designed to improve the lives of children through
education about healthy eating choices and fitness.

Toward that end, an outreach arm of the program is built around a simple two-page “playbook,” with
both offensive plays (geared around physical activity) and defensive plays (centered on healthy
eating). Some examples of the defensive plays:

• “Tackle your thirst. Choose water instead of juice or soda.”
• “Pass the fruits and vegetables. Fill one-half of your plate with power foods.”

“People respond best to simple, concrete goals when it comes to improving their lifestyle,” says
Aaron Kelly, assistant professor in the Department of Pediatrics and principal investigator for the
project.

He notes that the program is aimed as much at parents of obese children as the children
themselves.

“If parents don’t model healthy habits, it’s not going to trickle down to their kids,” he says. “The
parents are really the key to this."

The outreach component included visits to two schools—one in Minneapolis and one in St. Paul—
by Vikings running back Lorenzo Booker, cheerleaders, and Viktor the Viking. In addition, playbooks
were distributed at the Minnesota State Fair and at the Vikings’ game against Denver on December
4 (along with 10,000 pedometers).

The second component of the program is research based as well as educational.  It involves a
cohort group of 10 families coming to the University each Tuesday for 10 weeks to meet with a
dietitian and with a physical activity leader, or PAL. The PALs are kinesiology students from the U
who work individually with a child and his or her parents.

One week this fall included a swimming session with Vikings players at the U’s Cooke Hall pool.
Swimming and walking are ideal activities, Kelly says, because children can engage in them either
individually or with their family. 

The kinesiology students benefit, as well. They’re offered a two-week short course in pediatric
medicine—with a focus on obesity—and then get to apply their knowledge in the community.

Carrying the football analogy a step further, the Vikings Fitness Playbook program is bringing press
coverage—if not an all-out blitz—to the epidemic of childhood obesity.

“It’s a really good partnership between the University—our department—and the Vikings,” Kelly
says. “They’re very interested in giving back to the community, and it makes sense to do that in the
context of the NFL's Play60 goals of physical fitness and being healthy. They are a football team,
after all.”

And a team that’s willing to share a page from its playbook.
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In late November, the interior deconstruction phase of
Northrop Auditorium was completed. That phase was
so complicated that it was selected as one of six
finalists in an international competition for the world’s
most difficult deconstruction projects. 
Photos and video by Patrick O'Leary.

The ‘Artistic Dividend’
Learn more about the role
of art and culture in our
state and nation’s economy,
through research like that
documented by the U’s own
Ann Markusen, director of
the Humphrey Institute's
Project on Regional and
Industrial Economics, in
what she calls the “artistic
dividend.”

An organ for the ages
Built in the early 1930s by
the Æolian-Skinner, a firm
famous for the quality of
craftsmanship and tonal
design of its instruments,
the Northrop organ is
among the largest organs in
the state of Minnesota and
one of the largest intact and
unaltered remaining
instruments built by the
company. The largest of the
organ's 6,975 pipes are 32
feet tall; the smallest is the
size of a pencil. The organ
was removed from Northrop
for restoration, and the
project still requires about
$3 million in fundraising to
begin. 

The New Northrop
December 20, 2011

By Adam Overland

In the cavernous, now skeletal
Northrop Auditorium on a cold
December day, the wind rips through
the plastic sheeting covering a gaping
hole knocked through the brick and
mortar wall at the rear of the building.
Excavators and skid loaders pass
through, hum and hammer, operated
by workers in hardhats and heavy
denim coveralls. They’re battling the
elements year-round to have Northrop
completed in time for its openings—
one in the fall of 2013 for the
academic spaces that are a signature
piece of the new construction and a
significant departure from its nearly
single-use purpose in the past, and
another in the spring of 2014 for the
performance hall, a world-class
marvel.

What was
Built in 1929, Northrop has become one of the most iconic buildings in the state. Once the U's
primary gathering place for the performing arts, academic ceremonies, and major civic events, the
facility had fallen into physical and functional obsolescence as the needs of the University changed
and modern day building codes improved. Most recently, the building had been used for only 51
events a year, primarily for performances, with seating for 4,800.

!

What will be
The revitalization will restore Northrop's cultural and performing arts center with a multi-purpose,
2,750-seat hall, featuring state-of-the-art acoustics and significantly improved sight lines.

Mike Denny, Northrop's project executive, says that 83 percent of seats will be within 100 feet of the
stage, in contrast to some seats in the old Northrop concert hall that were situated more than three-
quarters of a football field away from the stage. That should be met with resounding applause from
Northrop's concert and lecture goers.

Senior vice president and provost Tom Sullivan said the main performance hall’s design was
created around acoustics. 

“When you hit 2,600 to 2,800 seats, you’ve hit the optimality on acoustic perfection, and when you
get over 2,800 you start to lose that sound quality,” he says. “We wanted to keep it in that range so
that we can attract the world’s great artists—who know what happens if it gets beyond that range.” 

A welcoming public space
Academically, says Sullivan, the building will bring together three University-wide signature
programs: the University Honors Program, the Institute for Advanced Study, and Innovation by
Design. The new Northrop will serve especially students, whose previous contact with the building
may have been only a visit during first-year orientation and a return four or five years later for
graduation.

The new building will increase the amount of public study and
collaborative space on UMTC’s East Bank by 50 percent.
Sullivan envisions Northrop as having a new level of energy,
open day and night as a destination for the collaboration and
study that is central to everyday life on campus. And of course,
the New Northrop will be home to Northrop Concerts and
Lectures, bringing the most creative and innovative artists and
changemakers of our time to the U.

Creative deconstruction
In late November, the deconstruction phase of Northrop
Auditorium was completed. That phase was so complicated, in
fact, that it was selected as one of six finalists in an international
competition for the world’s most difficult deconstruction projects. Since February 2011, some 40
workers per day have been carefully demolishing the interior, in a delicate dance between historical
preservation and monumental transformation. After all, it is the second most recognizable building in
the state of Minnesota. Were it to fall down, people would notice. 

Denny described the deconstruction process as “surgical.” For example, the ornate proscenium
arch, which framed the stage, will be reconstituted with materials that allow sound to pass through.
Parts of the proscenium that go unused in reconstituting the arch will instead be preserved as
decorative elements in the public spaces. 

“As the second most recognized icon in the state, it’s one most Minnesotans have touched at some
point in their lives. So it’s very important for us to blend the old with the new, and that is one of the
most difficult challenges,” said Kathy O’Brien, vice president for University Services. 

New again
Already, the new interior walls of the performance hall are beginning to rise with rebar and concrete.
When construction is in full swing, more than 100 workers per day will be putting the pieces back
together.

Northrop has changed slightly over the years. For example, for
45 years until 1974, it housed the Minneapolis Symphony
(today’s Minnesota Orchestra), and for 58 years, the Little
Gallery, which in 1993 was renamed the Frederick R. Weisman
Museum and relocated to the now iconic east bank structure. 

But never has it changed so much, and been reimagined so
extensively, as the metamorphosis happening now. With the
exception of Memorial Hall, the building is gutted; an empty shell
held up with skeletal steel beams reaching hundreds of feet from
where they are grounded below the earth, to the ceiling high
above. The building now is to its purpose like a mannequin,
absent the inner workings, real enough from a distance, still and
beautiful, but not alive. 

Universities are places of discovery. And so too are the literal
foundations of the university experience—the buildings,
classrooms, labs, museums, and concert halls—the places
where eyes and ears see and hear and hands grasp the keys
that open inroads to the creation and transformation of minds. In
the past, discovery may have come through listening to the
words of T.S. Elliot, who spoke here long ago, or upon hearing Coretta Scott King or Elie Wiesel. Or
perhaps inspiration was found in the music of Neil Young, or jazz great Duke Ellington. 

The inscription above the main entryway to Northrop Auditorium reads: The University of Minnesota:
Founded in the Faith that Men are Ennobled by Understanding; Dedicated to the Advancement of
Learning and the Search for Truth; Devoted to the Instruction of Youth and the Welfare of the
State.” 

Come August 2013, Northrop will once again stand ready to bear the weight of that inscription.
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The Catseye Nebula, in the northern constellation
Draco, the dragon, is certainly one of the most beautiful
celestial objects known.
Image: Goddard Space Flight Center and Space
Telescope Science Institute

Starwatch January 2012
December 21, 2011

By Deane Morrison

As the new year arrives, the sky is a
black, moonless backdrop for the
most brilliant star and its companions.

Sirius, outshining every other star
from Canis Major, the big dog, will be
almost due south and about as high
as it gets at the moment 2012 arrives.
Above it are Procyon, the brightest
star in Canis Minor, the little dog, plus
the stars of Orion, Gemini, Auriga and
Taurus—winter's usual gang of
suspects. 

Mars, too, is up to greet 2012,
glowing softly in the eastern sky
below the hindquarters of Leo. By
dawn Mars will be high in the
southwest. The Red Planet is
brightening as Earth closes in on it
and is rising earlier every night, from about 10 p.m. on the 1st to about 8:30 p.m. by month's end.
Viewers with telescopes can now start to see features on its disk.

Also visible at dawn is Saturn, shining high in the south just east of the bright star Spica, in Virgo.
Like Mars, it is brightening as Earth catches up to it in the orbital race.

Evenings belong to Venus, a beacon in the southwest after sunset. High in the south between the
Great Square of Pegasus to the west and the Pleiades to the east, Jupiter is fading but still the
brightest thing in its neighborhood. Watch as these two planets close the gap between them from 75
to 41 degrees during January.

January's full moon was known to many Algonquin tribes as the wolf moon, for the hungry howling
of wolves outside their villages as winter tightened its grip. This year it shines below the Gemini
twins Pollux and Castor on the night of the 8th-9th.

The Quadrantid meteor shower, peaking on the 4th, should be good, but we'll have to wait until
moonset. That happens about four hours before sunrise that morning. Quadrantids are medium-
speed meteors that radiate from northern Bootes, the herdsman, which will be climbing in the east
during the predawn hours.

Also on the 4th, Earth reaches perihelion, its closest point to the sun in its orbit. On that day we
come to about 91.4 million miles of our parent star.  

The University of Minnesota offers public viewings of the night sky at its Duluth and Twin Cities
campuses. For more information and viewing schedules, see: 

Duluth, Marshall W. Alworth Planetarium: www.d.umn.edu/planet 

Twin Cities, Minnesota Institute for Astrophysics (during fall and spring semesters):
www.astro.umn.edu/outreach/pubnight 

12/21/11 Contact: Deane Morrison, University Relations, (612) 624-2346, morri029@umn.edu 

Find U of M astronomers and links to the world of astronomy at http://www.astro.umn.edu.
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A wonk with soul
December 22, 2011

Vibrant democracies need effective
public institutions, says Eric Schwartz

By Bill Magdalene

Eric Schwartz was so excited to begin
work at the U of M's Humphrey
School of Public Affairs that, soon
after setting out in his loaded up
Honda for Minnesota this past
October, he was pulled over for
speeding on the Ohio Turnpike.

In his Dec. 14 address to the
Humphrey School Assembly,
Schwartz, the school's new dean, said his excitement stemmed "directly from the school's mission
statement: to inspire, educate, and support leaders to advance the common good in a diverse
world."

Schwartz has worked in the spirit of that mission throughout his career—early on as a reporter at
Human Rights Watch, and later when addressing global humanitarian crises while at the White
House and the State Department, and when working with disaster prevention at the United Nations
and teaching future public servants at Princeton University.

In his first nine weeks at the University of Minnesota, he has met individually with the Humphrey
School's entire faculty and has visited with many students, alumni, and public figures. In his
address,"Advancing the Common Good in a Diverse World," he outlined his plan for the school.

Public institutions, public dialogue
"Americans may have legitimately differing perspectives on the best role for government," Schwartz
said. "But there should be no disagreement with the fundamental proposition that vibrant
democracies require highly effective and accountable public institutions. … At a time when these
perspectives are under political stress, it is our obligation to vindicate the principle that public
institutions and public dialogue matter."

Schwartz believes that the Humphrey School is "uniquely credentialed" to advance this fundamental
principle. "The quality and culture of our scholarship and service reflect the proudest traditions of
American public life," he said.

The Humphrey School's role
"We are the place at the University of Minnesota with responsibility to prepare future professionals
to tackle the challenge of governance," he said. "And we are the institution that serves as a public
affairs portal between the University and the broader community … to the most vexing policy
challenges."

In setting out the school's challenges, Schwartz underscored three objectives: to ensure the
school's financial stability, to engage in the public policy debate, and to equip students for the
challenges of public service.

And he added, "We must pursue all … objectives in the context of concrete measures to enhance
diversity." He cited President Kaler's remarks last month: within the next 25 years, 25 percent of
Minnesotans will be people of color, but the state has wide achievement gaps between K–12
students of color and white students.

"While we at Humphrey School cannot solve Minnesota's challenge on our own, we can certainly
impact our own community." Schwartz said. "To that end, we will create a strategic and action plan
for diversity at the Humphrey School."
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Human rights is one of Regents Professor Kathryn
Sikkink's areas of study.

Assistant prosecutor Luis Moreno Ocampo (microphone)
faces defendants at Argentina's 1985 Trial of the Juntas.
Now chief prosecutor for the International Criminal Court
in The Hague, Netherlands, he is working with Libyan
authorities to secure trials for Moammar Gadhafi's son
Saif al-Islam and former intelligence chief Abdullah al-
Senoussi.

Justice served?

Kathryn Sikkink on the trial
of Hosni Mubarak: "There
are legitimate questions
about the chain of
command. Did he give the
order that led to the murder
of protesters?"

And Sadam Hussein: "I
think the general
assumption is that the trial
was not as legitimate as it
needed to be, and in
particular, the trial and
execution were too hasty. I
think the jury's still out on
whether an international
court would have been
better."

Dictators in the dock
December 23, 2011

Human rights trials for ex-dictators
speed healing

By Deane Morrison

If dictators who torture, kill, or
otherwise abuse their citizens' human
rights are overthrown, should they be
brought to trial?

On one hand, convicting and
punishing an ex-dictator and his
minions would strike a welcome blow
for justice in countries where it has
been denied.

On the other hand, trials may open
old wounds and even encourage
dictators to hang onto power just to
avoid prosecution.

In a recent book, "The Justice Cascade: How human Rights Prosecutions Are Changing World
Politics," University of Minnesota professor Kathryn Sikkink comes down strongly on the side of
bringing deposed malefactors to trial. 

"We see that human rights violation trials are not making human rights situations worse; on the
contrary," says Sikkink, a Regents Professor of political science. "[I found] a correlation between
countries that undertake human rights prosecutions and later improvements in human rights, while
controlling for the presence of war, poverty, and inequality."

Sikkink also argues that trials have a
symbolic, as well as punitive, value.

"It's important to communicate to future
repressors that there are costs
associated with committing human
rights violations," she explains. "And it
reinforces the rule of law by showing
no one is above the law. By putting
former dictators on trial, you illustrate
that they aren't, and you encourage the
use of legal channels to express
complaints."

To the critics who say the threat of
prosecution makes despots cling to
power longer, Sikkink says that
hypothesis might be borne out if
dictatorial regimes could be shown to
be lasting longer now than before the
wave of trials that began in the late
20th century.

But one large area, Latin America,
shows no support for that claim. 

"It's a region that's seen the most prosecutions and almost complete transition to democracy. And it
helped that Uruguay, Chile, and Argentina had earlier enjoyed periods of democracy that they could
draw on for guidance out of the morass of dictatorship," Sikkink notes. Prominent officials brought to
trial include Augusto Pinochet of Chile, Juan Maria Bordaberry of Uruguay, and members of
Argentina's military junta.

The uprisings of the Arab Spring, though still in progress, illustrate that human rights violators don't
necessarily have to be charged with human rights violations.

"Very often we find that leaders with impunity use it to commit human
rights violations and to be corrupt," Sikkink explains. They may, she
says, be tried for either or both kinds of crimes.

For example, former Egyptian President Hosni Mubarak and his family
are charged with both corruption, including the embezzlement of
public funds and illegally acquired wealth, and the killing of
demonstrators. And in Chile, Pinochet was tried for personal
enrichment and human rights violations. It's reminiscent of the way Al
Capone was hauled in for tax evasion: If the big charge may not stick,
improve your odds with a lesser one. 

As for Libya's Moammar Gadhafi, though he will never be prosecuted,
the threat of it may have played a part in the end of his regime.

"All we can ask is if the International Criminal Court indictment made it
hard for friends abroad to offer him exile," Sikkink muses.

Countries that try their former dictators can't expect the process to be
quick and easy, however. 

"Slobodan Milošević [president of Yugoslavia and Serbia] and Pinochet died before they could be
convicted," Sikkink points out. "A real human rights prosecution protects the rights of the accused.
One reason they take so long is that they're not kangaroo courts."
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