
Spring 2011

The next frontier 
U’s Center for Magnetic Resonance Research to play a leading role 
in $30 million project to map connections in the human brain  

Rumors were flying that the National Institutes of Health (NIH) was thinking big. Science’s next great 
frontier would aim to unlock mysteries of the brain, and the NIH was ready to put up big money to 
make it happen.

Kamil Ugurbil, Ph.D., knew that the University of Minnesota’s Center for Magnetic Resonance Research 
(CMRR) had to be a part of that study.

“We’ve developed a track record [of] pushing the limits of brain imaging technology,” he says of the 
world-renowned research entity he has led since 1991.

So when the news came last October 
that the CMRR and collaborators at 
Washington University in St. Louis had 
been selected to receive a $30 million 
grant to co-lead the breathtaking 
enterprise known as the Human 
Connectome Project, Ugurbil couldn’t 
have been more pleased.

Over the next five years, researchers 
involved in the high-profile project 
will use magnetic resonance imaging 
(MRI) techniques and additional brain 
imaging and genetics to map neural 
connectivity in the brain, all the while 
advancing the MR technology available 
for research and patient care.
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University imaging and neuroscience expert Noam Harel, Ph.D., 
pushes the limits of magnetic resonance technology.
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By the numbers 

 
$30 million
Amount the University 

of Minnesota and 
Washington University 
will receive from the 
National Institutes  

of Health to co-lead  
the study

9 
University  

of Minnesota 
researchers involved  

in the project

33 
Collaborators across 
the country who will 

contribute to the study

1,200 
Healthy adults whose 
brain connections will 

be mapped as part  
of the research
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“There’s undoubtedly a lot to do in a relatively 
short period of time,” Ugurbil says. 

But it’s a challenge worth accepting. Investigators 
expect that the Human Connectome Project 
will have a transformative impact on science 
and health, leading to a much more detailed 
understanding of how brain circuitry changes 
as people age and how it differs in people who 
have psychiatric and neurologic illnesses.

A robust collection
The research plan for the University of 
Minnesota/Washington University portion of 
the Human Connectome Project looks like this: 
CMRR researchers will begin scanning the 
brains of 1,200 healthy volunteers with a 3 Tesla 
MRI magnet. Most hospitals’ MRI scanners are 
1.5 Tesla. 

The volunteers will be sets of twins (identical 
and fraternal) and their siblings, two degrees of 
relatedness that will help to reveal how genes 
and the environment shape brain circuitry and 
to pinpoint genetic variations between relatives.

After University faculty refine the imaging 
process and technology, the 3 Tesla machine 
will be moved down the highway to St. Louis, 
where the bulk of volunteers will undergo scans. 
There, researchers at Washington University 
will continue to amass data, creating a robust 
database of information about neural structures 
and connectivity.

Back at the CMRR, scientists will continue 
to focus on developing and optimizing brain 
imaging. MRI machines can be programmed in 
various modalities, so volunteers’ brain scans 
will cover several types of images. One type 
is the standard MR image, like that used in 
hospitals, revealing anatomical structures of the 
brain. Researchers also will capture functional 
MRI (fMRI) images that reveal regions of the 
brain “lighting up” as they become active, both 
when volunteers are resting and performing 
small tasks like tapping their fingers. 

Yet another type of imaging, diffusion-weighted  
MRI, will provide detailed maps of nerve bundles  
in the brain; areas showing dense bundles of 
nerves indicate more significant connections. 
These scans can offer critical clinical information,  
for instance, for neurosurgeons who want to 
intervene in one region of the brain without 
disturbing neural connections to another area, 
explains University imaging expert Noam 
Harel, Ph.D. Ultimately, the technique may even 
provide neurosurgeons with individualized maps 
of each patient’s brain, making brain surgery 
quicker and more precise.

Significantly, the vast trove of information 
produced through the Human Connectome 
Project will be available to the public. Even 
the algorithms developed to interpret signals 
from the MR data will be publicly available, 
notes University electrical engineer and signal 
processing expert Guillermo Sapiro, Ph.D. 

“Any scientist at any institution will have the  
opportunity to use the data for further research,” 
Harel adds.

Early progress
Even as it begins to launch formal studies through  
the Human Connectome Project, the CMRR 
already has made important advances in how  
imaging is done. The group and its collabora-
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This diffusion spectrum image shows brain wiring in a healthy  
adult. The thread-like structures are nerve bundles, each  
containing hundreds of thousands of nerve fibers. (Image  
courtesy of Van J. Wedeen, M.D., MGH/Harvard University.)
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tors began investigating whether it would be 
possible to reduce the time, typically 30 to 40 
minutes, needed for an imaging session. They 
found that they could accelerate scanning time 
many times over, both reducing how long a person 
might need to lie very still in the scanner and 
exponentially increasing the number of images 
of living tissue they can get in that timeframe.

“That gives us much better statistical power 
and new insights about what might be going 
on in the brain over time,” says Ugurbil of the 
finding, which his team published in the online 
journal PLoS ONE. “And we expect many more 
developments like that along the way.”

The first in the world to have a 7 Tesla scanner 
and now the only institution to have two of 
them, the CMRR also will use its 7 Tesla magnets 

to scan the brains of 200 volunteers through  
the Human Connectome Project.

The NIH is taking note of every step along  
the way. 

“There’s huge enthusiasm for this project, 
which was evident from the beginning with the 
investment of such resources at a time when 
NIH funding is relatively tight,” Ugurbil says. 

The enthusiasm for the field itself is pushing 
the scientists, too, he adds. The fundamental 
information they gather about healthy brains 
may someday provide a useful comparison in 
studies of disease, for example, in patients with 
Alzheimer’s or Parkinson’s. 

Says Ugurbil, “We know that this project is going to 
be a prelude to all kinds of research in the future.”

CMRR expansion opens

The University of Minnesota’s world-renowned Center for Magnetic Resonance Research 
(CMRR) in December opened a 65,000-square-foot expansion.

The expanded space will house one of the world’s largest and most powerful human imaging 
magnets—a 10.5 Tesla magnet capable of delivering the sharpest images ever seen through 
magnetic resonance imaging technology—and the new Center for Clinical Imaging Research.

The CMRR’s $53.2 million expansion is part of a larger investment in the University’s Biomedical 
Discovery District, a $292 million commitment to build 400,000 square feet of new research space.
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Life had taken an unexpected turn for Lewis 
Derry. At age 22, the Twin Cities potter became 
ill with depression and anxiety, and over the 
next four years he developed an obsessive com-
pulsive disorder (OCD) so severe that everyday 
tasks—from locking doors to following the thread 
of a conversation—became nearly impossible.

The illness and the suicidal thoughts that 
accompanied it left Derry housebound, unable 
to be near sharp tools, afraid of crowds, and 
socially isolated from friends. 

He sought psychiatric help and tried a series 
of antidepressant and antianxiety drugs, but 
a genetic test showed that his liver was not 
capable of optimally processing the medication. 
Then, under the care of University of Minnesota 
psychiatrist Jon Grant, M.D., J.D., M.P.H., he 
learned that deep brain stimulation (DBS) 
surgery might help him.

Two years ago the Food and Drug Administration  
(FDA) granted a “humanitarian device exemption” 
for DBS, allowing it to be used to address severe 
OCD. (Too few people have undergone the 
treatment to qualify for full approval.)

The approach makes sense to University neuro- 
surgeon Aviva Abosch, M.D., Ph.D., who special-

izes in DBS for the FDA-approved treatments  
of essential tremor, Parkinson’s, and dystonia.

“Patients with OCD have abnormal metabolic 
activity within the brain and get into endless 
loops” of impulses, she says. Although it’s 
unclear exactly how DBS works, she adds, 
it appears that DBS overrides electrical 
transmissions in the brain by stimulating a 
particular area without destroying any tissue. 

In August, Derry became the first person in 
Minnesota to undergo DBS surgery for OCD. 
One of the first sensations he noticed was the 
haze of his depression lifting.

The treatment is still in its early stages. “We 
don’t yet know what subtypes of patients with 
OCD will be helped by DBS in order to stratify 
the likelihood of improvement,” Abosch notes. 

But Derry found that, for him, DBS offered a 
new outlook. Several months after the surgery, 
he has found that his obsessive thoughts have 
begun to abate. He’s tapering off his medications 
and continuing to learn how to halt patterns of 
cyclic thinking. 

“It’s a process,” explains Derry, who has enrolled 
in pottery classes again and is eager to rebuild 
his career. “I’m hopeful.”

Overriding impulses
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Friends of the Minnesota Medical Foundation 
can enjoy a 15 percent discount on tickets to the 
Broadway rock musical “Next to Normal,” playing 
at the Ordway Center for the Performing Arts 
this month. Just call the Ordway box office at  
651-224-4222 and mention the code “neuro.”

The Tony Award-winning show, about a family 
dealing with bipolar disorder, runs May 10–22.  
S. Charles Schulz, M.D., head of the University  
of Minnesota Department of Psychiatry, and  
one of his patients will speak before the May 11 
and 18 shows.

Get discounted tickets to Ordway’s ‘Next to Normal’

Deep brain stimulation surgery helps one man get back to his life 

To learn how you can 
support DBS research, 
please contact Catherine 
McGlinch at 612-626-5456 or 
c.mcglinch@mmf.umn.edu.



A powerful devotion

The School Sisters of Notre Dame and the 
University of Minnesota are making it their 
mission to break new ground in a famed 
study of aging and Alzheimer’s disease. 
Read more in the spring issue of the 
Medical Bulletin, the Medical School’s 
magazine, online at www.mmf.umn.edu/
mb/nunstudy.

For a decade and a half, the tools used to identify 
brain structures critical for deep brain stimulation 
(DBS) surgery have included magnetic resonance 
imaging (MRI) with a 1.5 Tesla magnet (that’s the  
strength of magnet in most hospital MR machines 
today) and a standardized anatomical atlas that 
shows where brain structures should be.

University of Minnesota neurosurgeon Aviva 
Abosch, M.D., Ph.D., wondered whether other, 
higher-tech imaging techniques might improve 
those visuals and thereby the placement of  
DBS electrodes.

She consulted with brain imaging specialist 
Noam Harel, Ph.D., at the Center for Magnetic 
Resonance Research (CMRR), who sat in on a 
patient’s surgery to understand the pivotal role 
MR technology plays in DBS.

Harel explored whether a stronger magnet, like 
the 7 Tesla available at the CMRR, might offer 
more a detailed image—and it did. The results 
were phenomenal. 

“When Dr. Abosch saw the clarity of the 7 Tesla 
images and the detail they provide, her eyes 
popped,” Harel says.

The images are so crisp, in fact, that Abosch 
can see critical blood vessels in the brain that 

otherwise would only be visible with the injection 
of contrast dye.

The findings evolved into a paper they published 
in the journal Neurosurgery.

The team hopes to begin a three-phase study 
to optimize the use of 7 Tesla magnets for the 
procedure. Says Abosch, “This level of imaging 
may make DBS an even more precise surgery 
that’s easier for patients and ultimately safer, too.”

Identifying a better target

Aviva Abosch, M.D., Ph.D. 

Photo by Bill Alkofer
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The Federal Estate Tax, Gift Tax, and Generation 
Skipping Transfer Tax began a new chapter in 2011. 
Effective through 2012, these new tax laws apply:

•	 Each	individual	taxpayer	will	receive	a	 
$5 million estate tax exemption. Married 
couples will receive a $10 million exemption.

•	 The	exemption	between	spouses	is	portable.	
This means that if the spouse who dies first 
does not exhaust his or her exemption, the re- 
maining exemption amount may be transferred  
to the surviving spouse’s exemption amount.

•	 The	top	taxable	rate	on	estates,	gift	tax,	and	
generation skipping transfer tax is 35 percent.

•	 The	return	of	the	estate	tax	also	brings	the	
return of the “stepped-up basis,” meaning 
that heirs inheriting assets will acquire a basis 
equal to the fair market value of the asset on 
the day of ownership transfer.

The changing estate tax landscape may affect your  
plans for leaving a legacy gift to neurosciences 
research, education, or care at the University 
of Minnesota through the Minnesota Medical 
Foundation. We are happy to work with you to 
determine how to maximize your giving impact. 
Contact us at 612-625-1440, 800-922-1663, or 
giftplanning@mmf.umn.edu to learn more.

Tom and Pat Grossman 

It’s a family tradition. During N. Bud Grossman’s 
lifetime, the prominent Minneapolis business-
man and community leader believed it was 
important to give back and proved it by making 
philanthropy a priority.

Grossman died last year after an 8-year struggle 
with Alzheimer’s disease. Before his death, his 
wife, Beverly Grossman, pledged $5 million to  
name the N. Bud Grossman Center for Memory 
Research and Care at the University of Minnesota 
in his honor and advance the world-renowned 
work happening there.

And earlier this year, Bud’s son Tom Grossman 
and his wife, Pat—along with their adult children, 
Charles and Pam Grossman and Liz and Ben 
Smith—pledged $1 million to support the center 
as well.

“Minnesota has benefited from overwhelming 
levels of support from community and business  
leaders from my father’s era,” says Tom Grossman. 
“It’s important for me and my family to honor 
[my] father’s memory and continue his legacy  
of philanthropy.”

The gift will help accelerate the groundbreaking 
laboratory research of Grossman Center 
director and world-renowned Alzheimer’s 
disease scientist Karen Hsiao Ashe, M.D., Ph.D., 
and her team.

The Grossman Center is dedicated to the care 
and prevention of Alzheimer’s disease through 
understanding the molecular basis of memory 
loss, discovering markers for early diagnosis and  
prevention, and delivering best-practice medical, 
psychological, and social care for patients.

“This gift will provide opportunities for powerful 
new collaborations that will lead to the ultimate 
cure for Alzheimer’s disease—its prevention,” 
Ashe says.

More than 26 million people worldwide suffer 
from Alzheimer’s disease. “Our goal is to reduce 
by half the projected number of people afflicted 
with Alzheimer’s by 2020,” Ashe says.

Nothing would please the Grossmans more. Tom 
and Pat Grossman say their family’s commitment 
marks the beginning of intergenerational support 
for the memory center that will continue for 
many years to come.

Honoring a legacy
Family makes $1 million gift commitment to Alzheimer’s disease research

Photo by Scott Streble
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New estate 
tax laws 
bring new 
opportunities



 

 

In the past two decades, the Bob Allison Ataxia 
Research Center (BAARC) has raised nearly 
$8 million to advance research into ataxia and 
other neurodegenerative and neuromuscular 
diseases at the University of Minnesota. That’s  
a cause for celebration.

So on April 4, a group of dedicated BAARC board 
members and volunteers toured the University’s  
Winston and Maxine Wallin Medical Biosciences 
Building and saw for the first time a new sign 
recognizing their commitment. The Wallin 
Medical Biosciences Building is a hub for ataxia 
research on campus, though investigators from 
across the University collaborate on the work.

When BAARC board members designated 
their first $125,000 in awards to fund small 
start-up or core research at the University in  
1993, they hoped that the money would 
attract larger, sustained outside grant support, 
primarily from the National Institutes of 
Health (NIH). That initial investment paid off 
in a big way, attracting $3.8 million in NIH 
funding over the next five years.

Today the momentum continues to grow. In 
the organization’s history, start-up grant fund- 
ing it has allocated to University researchers 
has helped to draw in nearly $30 million in 
NIH funding to date.

BAARC celebrates 20 years of progress
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News from the Bob Allison Ataxia Research Center

The Line Up

Far left: The 2011 Diamond 
Awards event was held at 
Target Field. Left: Emcee 
Dick Bremer shares the 
stage with Minnesota Twins 
left fielder Delmon Young, 
who won the Charles O. 
Johnson Award for Most 
Improved Twin. (Photos by 
Stephanie Dunn)

 
 

Diamond Awards celebrates a great season, a new ballpark, and progress in research

About 560 attendees at the 2011 Diamond Awards at Target Field celebrated the Minnesota Twins’ 
outstanding season while also supporting lifesaving research and care at the University of Minnesota.

This year’s sold-out event raised $224,000 to advance the University’s innovative research into and 
treatments for ataxia, muscular dystrophy, multiple sclerosis, Parkinson’s disease, and ALS (Lou Gehrig’s 
disease). Since its inception six years ago, the event has raised more than $2 million.
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Researchers at the University of Minnesota Medical 
School and Minneapolis VA Health Care System 
have discovered a correlation between increased 
circuit activity in the right side of the brain and 
the debilitating flashbacks triggered by post-
traumatic stress disorder (PTSD).

The ability to objectively diagnose PTSD through 
concrete evidence of neural activity is the first 
step toward effectively helping those afflicted 
with this severe anxiety disorder.

Using a technique called magnetoencephalography 
(MEG), a noninvasive measurement of magnetic 
fields in the brain, researchers found differences 
between signals in the temporal and parieto-
occipital right hemispheric areas of the brain in  
people who have PTSD. The temporal cortex is  
thought to be responsible for reliving experiences.

The trial involved 80 people who have confirmed 
PTSD, many of whom served in the military in 
Vietnam, Afghanistan, and Iraq; 18 people whose 
PTSD is in remission; and 284 healthy people.

The research, led by Apostolos Georgopoulos, M.D., 
Ph.D., and Brian Engdahl, Ph.D., was published in  
the Journal of Neural Engineering and was funded 
by the U.S. Department of Veterans Affairs.

This is a significant discovery, Georgopoulos says, 
because the MEG tests reveal a clear difference 
in circuit activity in the brains of PTSD sufferers 
compared with healthy people—something 
conventional brain scans such as X-rays, CT 
scans, and MRIs have failed to do.

Researchers say the technology also can indicate 
the severity of a patient’s suffering, so it could 
potentially be used to gauge how severely patients 
are affected by other brain disorders as well.
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U researchers find possible key to PTSD

Brain scan images show 
active PTSD (top) and 
PTSD in remission. (Images 
courtesy of Apostolos 
Georgopoulos, M.D., Ph.D.)


