
Unraveling a mystery 
University researchers look for answers on anatomy, early 
diagnosis, and prevalence of autism spectrum disorders

Margaret Semrud-Clikeman, Ph.D., sees the pain and frustration often when she works with children 
who have autism spectrum disorders (ASDs) or other nonverbal learning disabilities. The preteens 
and teens participating in her studies often blame themselves for their outbursts, peer clashes, and 
trouble making friends—their difficulty in controlling their emotions in general.

Over the summer, those kids got a whole new perspective on their behavior from the functional MRI 
brain scans taken by Semrud-Clikeman, who directs the Division of Behavioral Neuroscience in the 
University of Minnesota Medical School’s Department of Pediatrics.

With that powerful glimpse inside their 
heads, the kids saw that their brains may be 
larger in key spots and “fire” differently in 
certain situations. And it clicked for them—
anatomical and physiological differences 
may contribute to the social challenges and 
repetitive behaviors common to children with 
Asperger’s syndrome, an ASD.

“You’ve shown me that my brain is wired 
differently and this is not all my fault—I’m not 
just weird,” Semrud-Clikeman recalls hearing 
from one boy.

It was a revelation, one of many coming out 
of a variety of University studies examining  
the roots, associations, symptoms, and 
prevalence of autism spectrum disorders. 
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Research by Margaret Semrud-Clikeman, Ph.D., is shedding light 
on how physiological differences in the brains of teens who have 
Asperger’s syndrome may contribute to social challenges. 
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Thanks in part to a $1 million gift from Alfred 
and Ingrid Lenz Harrison, researchers hope to 
answer an array of questions, including:

•	 Whether	biomarkers	can	help	identify	
children who respond particularly well  
to certain types of therapy;

•	 What	we	can	learn	from	the	development	
of an ASD mouse model with duplication of 
chromosome 1q21, a genetic error possibly 
tied to schizophrenia or autism; and

•	 Whether	children	with	ASDs	have	an	
impaired ability to recognize faces.

For her part, Semrud-Clikeman hopes her 
research will help children with ASDs better 
understand and manage their emotional tone. 

“Perhaps getting the right help at the right time  
may alter brain activity and brain development in 
a positive manner,” she says. “Is there a window 
of opportunity where these interventions have 
the most effect?”

Identifying ASDs earlier 

While Semrud-Clikeman is studying adolescent 
brain activity, other researchers at the University’s 
Center for Neurobehavioral Development are 
going even younger, peeking at infants’ brain 
activity in hopes of identifying ASDs earlier. 

Today ASDs can be reasonably diagnosed by a 
child’s third or fourth birthday, but researchers 
want to see if they can be predicted even earlier, 
well before language and behavioral symptoms 
typically arise. Early diagnosis and intervention 
can help kids with ASDs navigate how to learn, 
play, and interact with others as they grow.

In collaboration with Boston Children’s Hospital, 
University researchers are tracking the brain 
responses of 6- to 24-month-olds who are at 
higher risk of ASDs (because they have an 
older sibling with an ASD, which increases their 
chance of being diagnosed with an ASD to  
20 percent). They attach sensors to a baby’s 
head and monitor the fluctuations associated 
with various stimuli, such as seeing a picture of 
his or her mother versus a stranger.

“We measure the electrical activity that occurs 
in the brain,” says Neely C. Miller, a researcher 
at the Center for Neurobehavioral Development.
“The goal of this study is to find signs that suggest 
risk of ASDs even before the first birthday,  
identify any kind of markers that would emerge, 
and push back the diagnosis as early as possible.”

Children in the study are also assessed using 
the Autism Observation Scale for Infants (AOSI), 
which measures specific risk markers for autism 
in children as young as 6 months.

Unraveling a mystery  (continued from cover) 

Neely Miller (right) 
fits 6-month-old Jacob 
Krukoski with a special  
cap designed to measure 
electrical activity in his 
brain while his mother,  
Erin, holds him.
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he idea of applying computer science to 
the traditionally medical domain of autism 
spectrum disorders (aSDs) started with

one provocative question: what if cameras and 
computers could capture and process informa-
tion that even the most expert of experts can’t?

University of Minnesota researchers from a half- 
dozen disciplines are collaborating on a $3 million 
study to see if Kinect motion sensors—perhaps 
most widely known for their use in video games—
and computers can detect subtle markers of 
aSDs and other disorders, such as attention 
deficit disorder and obsessive compulsive 
disorder, to help get an earlier diagnosis. 

to find out, researchers are observing groups of 
3- to 5-year-old children at the University’s Shirley 
g. Moore Laboratory School using several Kinect 
motion sensors, which capture interactions, 
behaviors, and movement patterns based on  
each child’s shape and clothing color. 

“Let’s see if the cameras can detect something 
unusual, patterns which are unusual,” says lead 
researcher Nikolaos papanikolopoulos, ph.D.,  
director of the Center for Distributed robotics.

for example, does a child come and go through 
a door when other children are around? is that 
behavior different when he’s alone? How does a 
child engage with a toy placed in front of him or 
her? Does the child walk with a slight tilt?

papanikolopoulos and his colleagues are 
encouraged by the details collected by the 
cameras and analyzed by computers.

“imagine a room full of videotapes, and each 
videotape contains 10 kids doing things,” 
papanikolopoulos says. “it’s very difficult for  
the human eye to observe, over periods of time, 
unusual patterns. we can see if video-based 
systems highlight any markers of interest.” 
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While Miller expects to wrap up the study by 
next summer, it’s already providing valuable 
insight for the 24 participating families.

“We’ve had a few kids score in the range of 
concern on the AOSI who have been referred 
to early intervention services,” Miller says. 
“But we’ve also had some parents’ minds put 
at ease. They’ve been concerned and feel like 
their child’s development is being monitored by 
someone who understands their concerns.”

Digging through data

Another University group is taking a closer look 
at the demographic data of children who already 
have been diagnosed with ASDs to determine 
whether there is a higher prevalence of autism 
in Somali versus non-Somali children who live 
in greater Minneapolis. The effort expands upon 

a 2009 Minnesota Department of Health study 
that looked at autism rates among Minneapolis 
public preschool students and found a higher 
prevalence among Somali children.

While these ASD studies are ongoing, research-
ers are encouraged that their work will advance 
the understanding of ASDs and lead to more 
timely interventions, earlier diagnosis, and 
better quality of life for children.

Just as powerful, they say, is the personal impact 
on families.

“There’s so much to know, and it’s such a 
heterogeneous disorder with so many different 
outcomes and roots,” Miller says. “These parents 
are under so much stress. So it’s rewarding to 
give them an outlet to talk about their concerns 
and know that their child will get the services 
they need.”

How  
video game 
technology 
may help 

reveal autism 
spectrum 
disorders
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Changing the outlook for obese children
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The University’s Aaron 
Kelly, Ph.D., leads a 
National Institutes of 
Health grant focused on 
combating childhood 
obesity.

Children born today will likely be the first generation ever to have a lifespan shorter 
than their parents’. It’s largely because of one of today’s most urgent public health 
concerns: childhood obesity.

But experts at University of Minnesota Amplatz Children’s Hospital are leading the  
way toward a healthier future for overweight children and adolescents through the  
innovative Pediatric Weight Management Program and breakthrough research studies. 

•	 Our	Pediatric	Weight	Management	
Program team includes dietitians, 
physical therapists, and psychologists,  
as well as a bariatric surgeon.

•	 We	diagnose	and	manage	almost	all	
conditions that tend to occur alongside 
obesity so that patients only need to  
see one physician and not a plethora  
of other specialists as well.

•	 Our	Pediatric	Weight	Management	
Program, led by Claudia Fox, M.D., M.P.H., 
is the only multidisciplinary program 
addressing pediatric obesity in the 
greater Twin Cities metro area.

•	 Our	Teen	Weight	Loss	Clinic	is	the	 
only clinic in the state designed to be  
a medical home for teens exclusively.

•	 The	University	of	Minnesota	is	the	core	
site for the multi-institution Minnesota 
Pediatric Obesity Consortium, set up 
to offer a more efficient way to conduct 
large research studies and to educate 
the state’s health care providers on best 
practices for helping overweight and 
obese youths.

•	 University	researchers	also	lead	a	
National Institutes of Health–funded 
effort to tackle childhood obesity.

•	 The	Minnesota	Vikings	and	Vikings	
Children’s Fund are our critical partners 
in this realm, as they continue to promote 
eating right and being physically active 
through efforts such as the philanthropic 
support of their community-focused 
Vikings Fitness Playbook.

Update your subscription options
Sign up for Children’s Health e-updates at  
www.mmf.umn.edu/subscribe, or opt out of our  
mailings by sending a message to mmf@umn.edu.

 options



By the time she became a graduate student in 
epidemiology, Julie ross, ph.D., already knew 
she loved the lab. But a chance visit to an infant’s 
hospital room gave her a moment of clarity about  
her life’s path: researching the genetic and environ- 
mental causes of cancer, primarily pediatric cancers.

a pediatric oncologist ross worked with at the 
time called her late one night to tell her that an 
infant with leukemia was coming in to have a 
complete blood transfusion and that he’d have a 
blood sample waiting for her the next day. 

“So i went in at 4 a.m. to get a head start. it was 
very quiet and dark,” she remembers. the nurses 
told ross that the doctors left the sample in the 
baby’s room and sent her in to pick it up. the 
moment still sticks with her.

“there this little baby boy is, in the crib with all 
these monitors,” she recalls. “it really drove it home 
for me, the importance of why we’re doing this.”

eighteen years later, ross—who considered 
becoming a physician before realizing her zeal  
for “medical detective work”—keeps that infant in  
mind as she leads groundbreaking cancer research 
as director of the Division of epidemiology and  
Clinical research in the Department of pediatrics.

An unprecedented study
today ross leads the world’s most comprehensive 
study on myelodysplastic syndrome (MDS), 
a disease in which the body doesn’t produce 
enough normal blood cells and that sometimes 
progresses into acute myeloid leukemia. Her 
National institutes of Health–funded study aims 
to discover what causes MDS and why some 
patients develop leukemia.

“it’s exciting,” ross says. “we have access to 
data that is unprecedented and has the ability to 
inform clinical practice.” 

and in partnership with the Mayo Clinic, she 
coleads a $1.35 million grant to develop pilot 
studies aimed at improving MDS diagnosis, 
management, and treatment. She’s also working 
with a washington University genetics expert 
to examine the genomes of patients with family 
histories of MDS.

Energy through interaction
ross is an ardent believer in “group science”: 
collaboration with other researchers, physicians, 
and students—from within and outside her 
field—who share her insatiable curiosity and 
problem-solving drive. 

“real energy comes from working in groups,”  
says ross, who holds the Suzanne Holmes 
Hodder Chair in pediatric Cancer research, 
which was recently created through Children’s 
Cancer research fund by Bill Hodder and family 
to celebrate Suzanne’s life. “working in isolation 
isn’t conducive to great science. Brainstorming is 
probably the best part of my job.”

ross’s delight in nurturing junior faculty and 
post-doctoral fellows—for which she’s earned two 
mentoring awards—is palpable.

though other institutions have tried to lure ross 
away, she says there’s much to love about the 
University. “there are so many good people here. 
it’s not any one person; it’s the collective energy.

“i’m in a good place.”

Cancer epidemiologist Julie 
Ross, Ph.D., who holds the 
Suzanne Holmes Hodder 
Chair in Pediatric Cancer 
Research, finds energy in 
collaborating with others.
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through two decades, 
leading pediatric cancer 
researcher keeps in mind 
a defining moment as she 
continues her life’s work



When Cara and Michael Kail left home for 
Fairview Southdale Hospital for the birth of 
their fourth child late on September 24, 2010, 
Michael had planned to be home the next day to 
take their other kids to the Children’s Theatre.

But a rare and very dangerous complication 
caused Cara to lose consciousness during 
labor early the next morning, which resulted 
in an emergency C-section birth. At one point, 
neither Cara nor new baby Christopher was 
breathing or had a pulse. 

The team of doctors and nurses revived 
Christopher within minutes, but it was unclear 
whether Cara would survive.

While doctors worked on Cara, a neonatology 
team quickly stabilized Christopher and 
transferred him to the neonatal intensive care 
unit (NICU) at University of Minnesota Amplatz 
Children’s Hospital to start a cooling therapy 
designed to preserve brain function after  
oxygen deprivation.

With the cooling therapy, a special mat  
drops the baby’s body temperature down to 
92.3 F. The baby is kept cool for three days and 

then is gradually warmed back to a normal body 
temperature. The baby then undergoes an MRI, 
an EEG, and extensive ongoing neurological 
evaluation to measure the extent of the brain 
damage, if any, that might have occurred.

It’s unclear how long Christopher went without 
oxygen. But his MRI results were normal. His 
doctors and parents won’t know for sure if all 
is well until he meets expected developmental 
milestones as he grows.

“It’s frustrating, being someone who likes to take 
care of things right away, especially with your 
kids,” says Cara Kail, who suffered pneumonia 
and an infection before she was cleared to leave 
the hospital two weeks after Christopher’s birth.

But for now, the Kails are proceeding with life 
as usual, with guidance from the experts at 
Amplatz’s NICU Follow-Up Clinic. For more 
than three decades, the clinic has been a trusted 
resource and helps to ensure these premature or 
once critically ill babies’ long-term well-being.

The clinic’s staff—made up of neonatal intensive 
care physicians (the same doctors who staff the 
NICU), nurse practitioners, a child psychologist, 
and an occupational therapist—tracks milestones 
such as motor development, cognitive skills, 
and language development at critical times 
throughout the child’s young life and connects 
families with additional services as soon as a 
need is identified.

So far, 2-year-old Christopher seems to be right 
on track—“walking and running and climbing 
everything he sees,” his mother reports.

“They’ve been monitoring him very carefully,” 
she says of the NICU Follow-Up Clinic staff.  
“We’re just checking—crossing every ‘t’ and dotting 
every ‘i.’ How great is it that we can say that?”

Despite a terrifying 
entrance into the world, 
2-year-old Christopher 
Kail is now sailing past his 
developmental milestones.
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A cool 
treatment 
saves the 
day—and 
the brain

From tiny to on track 
Read more about how the NICU Follow-Up Clinic at 
University of Minnesota Amplatz Children’s Hospital is 
providing resources and peace of mind for families of 
premature or once critically ill babies in the Medical 
Bulletin at www.mmf.umn.edu/mb/nicu. 

University of Minnesota Amplatz Children’s Hospital is 



Saturday, November 3
dawn of a dream
The depot, Minneapolis

this 32nd annual black-tie event benefits 
Children’s Cancer research fund, a 
decades-long supporter of pediatric 
cancer research at the University of 
Minnesota. for more information, 
visit www.childrenscancer.org/
dawnofadream.

Friday and Saturday, May 10 and 11
WineFest No. 18— 
a Toast to Children’s Health
The depot, Minneapolis

this two-day celebration features gourmet 
food, distinctive wines, enticing auction lots, 
and lively entertainment. Since its inception, 
winefest has raised $10 million in support 
of children’s health research, education, and 
care at the University of Minnesota. watch 
for more details at www.thewinefest.org. 

Upcoming 
events

Visit uofmhope.org  
for a complete list  
of events.
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Because hope can go a long way
our Children’s Health Campaign seeks to raise $175 million by 2015 to fund vital research, 
education, and care at University of Minnesota amplatz Children’s Hospital. Led by the 
Minnesota Medical foundation at the University of Minnesota, the campaign has already 
secured gifts totaling $113 million—about 65 percent of our goal. But we still need your help.

to learn more or make a gift, contact elizabeth patty at e.patty@mmf.umn.edu or 612-625-6136, 
or visit uofmhope.org.

amplatz Children’s 
Hospital again ranks 
among the nation’s best
for the fifth consecutive year, University of 
Minnesota amplatz Children’s Hospital has been 
named one of the best children’s hospitals in the 
country, according to U.S. News & World Report.  
it received accolades for its rankings in six 
pediatric specialties:

H nephrology (19th)
H neonatology (22nd)
H cancer (24th)
H gastroenterology (40th)
H diabetes and endocrinology (45th)
H urology (45th)

of the 178 pediatric centers analyzed nationally, 
University of Minnesota amplatz Children’s 
Hospital was one of 80 to make the rankings  
in one or more specialties.

tour our state-of-
the-art hospital
we’d love to show you or your 
organization how University of 
Minnesota amplatz Children’s Hospital 
is truly one of a kind. for a personal 
tour of our facility, please contact 
Courtney Billing at 612-626-1931 or 
c.billing@mmf.umn.edu.

Photo by Brady Willette
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Double the impact of your gift to groundbreaking research
Little compares with the heartbreak pediatric 
oncologist Jakub tolar, M.D., ph.D., sees working 
with children who have epidermolysis bullosa 
(eB), a usually fatal disease that can cause the 
skin to slough off at even the slightest touch.

and though he was part of the pioneering University 
of Minnesota amplatz Children’s Hospital team 
offering promising but risky blood and marrow 
transplants aimed at curing the disease, he is now 
focused on finding a safer treatment alternative.

Make a gift to this novel research by December 31 
and together the epidermolysis Bullosa Medical 
research foundation and Jackson gabriel Silver 
foundation will match it dollar for dollar up to a 
cumulative $450,000.

So far tolar’s efforts have found support from 
coast to coast—and plenty in between.

frances Spira of Minneapolis spent a month at 
University of Minnesota Hospitals as a young 
adult and firmly believes that her doctors there 
saved her life. that experience has prompted her 
and her husband, Leonard, to contribute $50,000 
to the match—as well as another $50,000 to 
other research efforts at the University—in 
memory of their beloved parents, Suzanne and 
Meyer Spector and edward and eva Spira.

the Spiras had planned to make these gifts 
through their estate, but their daughter 
encouraged them to give now and see the 
difference they were making.

“i thought, ‘You know, that’s right,’” frances Spira 
says. “why not give while i am alive?”

Still, there’s $83,229 left to raise. Learn more or 
make your gift today at z.umn.edu/ebmatch. 
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